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ABSTRACT
Background: cryotherapy application is commonly used as a physical therapy tools with many advantages, however 
numerous researchers have stated decrease in subject balance which affects quality of movement following cryotherapy 
application, thus the purpose of study was to investigate the immediate and late effect of cryotherapy on ankle domi-
nant joint on static balance and test the difference in static balance change between both sexes. 
Methods: Thirty healthy subjects, Subjects had their static balance tested during two conditions: (1) an experimental 
condition where the subject received the cryotherapy application by using cooled gel pack to the dominant ankle joint 
for 15 minutes immediately before static balance testing and (2) a control condition finished at room temperature. 
Using coin flip for randomization the order of examining condition. Biodex balance system was used to measure static 
balance. 
Results: analysis of data using ANOVA and unpaired test, show insignificantly statistically effect in all aspect of static 
balance within female group and within male group with p-value of overall stability index for female=0.669, for male 
=0.382, Anterior/posterior stability index for female =0.196, for male=0.552 and medial/lateral stability index for female 
=0.989, for male=0.46 and insignificant statistically difference between male and female in all aspect of static balance. 
Conclusion: the result of the study suggest that using cold gel pack for fifteen minutes of cold gel pack on dominant 
ankle extremity have no effect on static balance on both sexes.
Keywords: Static balance, Cryotherapy.
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INTRODUCTION
Cryotherapy therapy is an popular non-pharmacological 
intervention, The expression “cryotherapy” was utilized in 
the year 1908 by A.W. Pusey to portray skin injuries treat-
ment with reduced temperatures[1,2], The primary aim of 
cryotherapy  is the removal of heat energy from the site 
of injury, in order to facilitate a therapeutic effect [3]  by 
produces a number of physiological effects on the human 
body including a reduction in blood flow, edema, hem-
orrhage[4],  cellular metabolic rate, hypoxia, enzymatic 
activity and tissue damage[5]. Cryotherapy has also been 
demonstrated to significantly increase the pain threshold 
and pain tolerance by reducing nerve conduction velocity 
and muscle spasm [6]. 
Cryotherapy often used in athletic and rehabilitation cases 
to manage injury during the immediate and rehabilitative 
phases [7]. Cryotherapy treats the muscle damage caused 
by High-intensity exercise including predominantly eccen-
tric activity, unaccustomed activity, and exercise of long 
duration and high intensity which has been shown to in-
duce an inflammatory response [8]. 
In spite of the characterized treatment advantage of cryo-
therapy, there is a reduction in subjects execution factors 
are probably going to occur after coming back to normal 
movement quickly after cryotherapy application, [9] espe-
cially, decrease the speed of running, muscle strength ra-
pidity and nimbleness over many anatomical areas.[10,11].
The ability to conserve postural control or balance is crit-
ical for the right way of carrying out daily activity extends 
from standing and walking to sitting and standing from a 
seat [12] Having the capacity to conserve several positions, 
for automatic reaction to voluntary body movements, and 
outside disturbance represents a postural control needed 
for activity of daily living [13].
The maintenance of balance is essential in the prevention 
of injuries, and this ability relies on upon proprioceptive 
contribution from capsuloligamentous and musculotendi-
nous mechanoreceptors in combining with a vestibular and 
visual input to the central nervous system (CNS) [14,15]. 
This information utilized in feedback and feed-forward 
loops to give the proper neuromuscular reaction [16-17]. 
Variations in any of this information would disturb the 
balance and increase the risk of injury [18].
There is also growing awareness that rehabilitation using 
cryotherapy has deleterious effects on balance, or return pa-
tients to their previous functional levels [19, 20]. The quality 
of movement is important as the strength of motion, and 
the key to movement quality is a balance [21]. Even if a pa-
tient has regained full strength and range of the movement, 
if they still have poor balance and proprioception, they are 
at risk of re-injury.
During the management of acute distortion, cryotherapy is 
commended after the injury, and in rehabilitation, ice appli-
cation is supposed to promote the beginning of the active 
exercise and its progression [7]. In practice, it can happen 
that athletes are sent back to exercising or competition im-

mediately after cryotherapy. Although the question is con-
troversially discussed if physical activities after ice applica-
tion can be re-established without risk or increase liability 
to injury. This study takes up the problems if cryotherapy 
application at the ankle disrupts static balance so that a 
higher risk of injury: could result and the study also clarify 
the immediate and late effect and test the difference in static 
balance between both sexes.
METHODOLOGY
The current study was conducted at biomechanics laborato-
ry at physical therapy faculty, modern university, in Decem-
ber 2015 to April 2016 to investigate the immediate and late 
effect of cryotherapy application on dominant ankle joint on 
static standing balance and test the difference in static bal-
ance between both sexes.
Design of study
Crossover (single repeated measurements) design used in 
the study for determining the immediate and late effect of 
cryotherapy application on dominant ankle joint on static 
standing balance and test the difference in the static stand-
ing balance between both sexes.
Subjects
A sample of thirty healthy normal subjects (fifteen male and 
fifteen female), subjects were recruited using publically dis-
tributed posters and by online social media. Subjects their 
static balance examined through two situations: (1) an ex-
perimental situation, the subject got the cryotherapy appli-
cation by using cooled gel pack to the dominant ankle joint 
for fifteen minutes immediately before testing static balance 
and (2) a control situation finished at room temperature. Us-
ing a coin flip for randomizing the order of examining the 
situation. Participant completed the control situation first 
immediately ended the experimental situation following as-
sessment. Participants randomized to the cryotherapy situa-
tion first had the control session arranged at a separate time 
to confirm no lingering effects remain from the cryotherapy 
procedures.
Subjects participated in the current study after the endorse-
ment of the ethical committee of the faculty of physical ther-
apy, Cairo University with number P.T.REC/012/001035 and 
subjects provided informed consent. Subjects were included 
if their age range from 18 to 40 years [22] free from muscu-
loskeletal diseases and neurological disorders affecting the 
lower limb. Excluded if had musculoskeletal disorders in 
the lower limb, had infected skin diseases and loss of sensa-
tion, had a Metabolic or vascular disease with a neurological 
component such as diabetes, had previous ankle operation 
and had a recent injury to ankle joint. 
Instrumentation
1) Measurement instrumentation
The device used in this study (Biodex Medical Systems Inc., 
Shirley, New York, USA) was a foot platform (circular in 
shape with a diameter of 21.5΄, which permits up to 20° tilt-
ing in all direction  from horizontal), support rails that were 
adjustable from 25΄ to 36.5΄ above the platform, and could 
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be swung away if desired, a display module whose height 
was adjustable from 53΄ to 68΄ above the platform and an-
gle was adjustable from vertical back to 45°, with a screen 
viewing area of 24.8 × 18.4 cm and a printer. This testing 
machine had 12 dynamic levels plus locked for static mea-
surements [23].
Stability Indexes
The stability index represents the variance of platform dis-
placement in degrees from level. An increase in number 
indicates considerable motion, which indicates a problem 
with balance [24]. The participant’s ability to control the 
platform’s angle of tilt was measured by the system and not-
ed as a stability index. The data on the balance of the tested 
participants were supplied to the system. These data includ-
ed anteroposterior stability index (APSI), mediolateral sta-
bility index (MLSI), and overall stability index (OSI). The 
smaller the amount of sway, the lower the numerical value 
of these indexes [24].
2) Therapeutic instrumentation:
Reusable cold gel packs 25.4 x 48.1 cm. 5 +/- degree C [25] 
was frozen and wrapped in a towel and supported with an 
elastic strap around the ankle joint of dominant lower ex-
tremity. 
PROCEDURE
Each participant received a verbal explanation of the test 
steps. When the system was on, the first displayed screen 
was the main menu. It allowed us to choose entering test-
ing, training, or system utilities. Choosing to enter testing 
showed the next screen, which allowed determination of the 
test parameters such as test duration and the stability lev-
el selected. The weight and height of the participant were 
recorded, and the next screen was used for the centering 
process. The next screen was the stability test screen, where 
the start key was pressed to lock or unlock the platform and 
begin the test. A cursor appeared during the trial tracing the 
movement of the platform while the clock counted till the 
time of the trial ends. The next screen showed a menu. The 
examiner chooses the numeric report option on this screen 
to allow the participant’s digital screen appear. Pressing start 
while on this screen initiates printing of the report, which 
includes the numeric values of the APSI, MLSI, and OSI 
(operation and service manual).
Step 1: Balance Assessment 
The participants were tested without footwear and asked to 
perform two test trials before a specific test condition for 
the purpose of instrument familiarity before data collection. 
Then, the participant was first asked to assume the test po-
sition (standing on dominant foot) with arms held at the 
sides, eye closed and to attempt to control his/her balance as 
much as possible. Each participant was asked to center him/
herself on the foot platform before starting the test.
The test parameters introduced into the device were:
1. Participant’s age, weight, and height
2. The level of stability: participants were tested on 0 level 

of stability for 15 s.

Then, the start key was pressed in the control panel (which 
took 5 s) with an auditory alarm just before the beginning 
of the test. The participant was instructed that the test was 
started just after the alarm. Each participant was instructed 
to maintain his/her balance for the period of the test. Three 
trials were performed before the measurement.
There was report gained after finishing every test includes 
information on MLSI, OSI, and APSI.
Step 2: cryotherapy application
Reusable cold gel packs 25.4 x 48.1 cm. 5 +/- degree C used 
as the cryotherapy modality in this study. Duration of the 
application was 15 minutes. Wrapping of a pack by towel 
was applied all around the ankle joint of domain extremi-
ty with a towel in between. Two elastic straps used for fix-
ation the ice pack. The subject was requested to be relaxed 
through the application of cryotherapy to minimize the ac-
tivity of muscle and lessen alteration in tissue temperature.
Step 3: balance reassessment
The participant was asked to repeat the same balance testing 
procedures directly after cryotherapy application, 30 min-
utes later and 60 minutes later to measure post-OSI, MLSI, 
and APSI.
Statistical analysis
Statistical analysis was carried out by using SPSS, version 23 
for Windows; SPSS Inc., Chicago, Illinois, USA. Descriptive 
data for participants, characteristics was calculated as “the 
mean, standard deviation, and range “minimum & max-
imum” of measured variables, ANOVA tests used to com-
pare between pretest and posttest. A unpaired test used to 
compare between male and female. The level of significant 
will set at <0.05.
RESULTS
General characteristics of the subjects:
In this study, thirty subjects were assigned randomly, the 
range of the ages is between 18 to 40 years old, the range 
of the weight is between 50 to 105 kg, and the range of the 
Height is between 156 to 195 cm. There was no statistical-
ly significant difference between the groups in their ages, 
weight and height as the p-value for age are 0.412, for weight 
are 0.214 and for height are 0.366.

Table 1: Demographics Distribution 

Items
Male Female Comparison

SignificantMean±SD T- 
value

P-
value

Age 
(years)

26.4 ± 
6.08

25.533 
± 5.41 0.412 0.682 No Signifi-

cant

Weight 
(Kg)

70.89 ± 
14.57

77.2 ± 
5.41 -1.270 0.214 No Signifi-

cant

Height 
(cm)

165.27 
± 4.57

166.66 
± 6.41 -0.411 0.366 No Signifi-

cant
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Figure 1: Demographics Distribution
As for the gender distribution, 15 subjects (50%) were 
male, and 15 subjects (50%) were females. Also, 26 subjects 
(86.7%) had their dominant right leg tested, and four sub-
jects (13.3%) had their dominant left leg tested.
Static Balance
A) Pre-test
The results are shown using the following table (2) and illus-
trated in figure (2).
1) Overall Stability Index
Independent t-test was used to show a difference between 
pretest for females and males. The female, mean value of 
overall stability index (3.47±1.42) was significantly different 
from (5.04±2.31) with t-test = -2.242 and p-value = 0.033*.
2) A/P Stability Index
Independent t-test was used to show a difference between 
pretest for females and males. The female mean value of A/P 
Stability index (2.41 ± 0.85) was significantly different from 
(3.393±1.65) with t-test = -2.157 and p-value = 0.043.
3) M/L Stability Index
Independent t-test was used to show a difference between 
pretest for females and males. The female mean value of M/L 
Stability index (2.01 ± 1.08) was insignificantly different 
from (2.99±1.72) with t-test = -1.887 and p-value = 0.072.
Table 2: The pre-test results for the Stability Indices - Static

 Stability 
Index OSI APSI MLSI

Pre-test for 
Females 3.67±1.41 2.407±0.85 2.01±1.08

Pre-test for 
Males 5.04±2.3 3.39±1.65 2.99±1.72

Independent 
t-value
p-value

-2.492
0.033*

Significant 

-2.157
0.045*

Significant 

-1.884
0.072

Insignificant 

       

Figure 2: The pre-test results for the Stability Indices - 
Static

B) Within Group (Females)
The results are shown using the following table (3) and il-
lustrated in figure (3). ANOVA F-test was used to show a 
difference between pre and post-test in the stability indices.
1) Overall Stability Index:
The mean value was pretest (3.47±1.42) when compared 
with its corresponding no significant difference after assess-
ment immediately (3.78±1.868), after 30 minutes (3.41 ± 
2.27), and after 60 minutes (4.29 ± 2.86) with f test = 0.521 
and p-value = 0.66.  
2) A/P Stability Index:
The mean value was pretest (2.41 ± 0.85) when compared 
with its corresponding no significant difference after assess-
ment immediately (2.47 ± 1.52), after 30 minutes (2.14 ± 
1.27), and after 60 minutes (3.27 ± 1.43) with f test = 1.616 
and p-value = 0.196.  
3) M/L Stability Index:
The mean value was pretest (2.01 ± 1.08) when compared 
with its corresponding no significant difference after as-
sessment immediately (2.2 ± 1.07), after 30 minutes (2.12 
± 1.84), and after 60 minutes (2.13 ± 1.98) with f test = 0.04 
and p-value = 0.989.  

Table 3: The mean values and S.D of Stability Indices be-
fore starting and after the test for Females - Static

Data of evalu-
ations OSI APSI MLSI

Pre-test 3.47 ± 1.42 2.41 ±0.85 2.01± 1.08
Post-Imme-

diate 3.73 ± 1.868 2.47± 1.52 2.2± 1.07

Post-30 min-
utes 3.41 ± 2.27 2.14±1.27 2.12± 1.84

Post-60 min-
utes 4.29 ± 2.86 3.27± 1.43 2.13± 1.98

F-value ANO-
VA 0.521 1.616 0.04

p value
0.669

Insignificant 
Difference

0.196
Insignifi-

cant Differ-
ence

0.989
Insignifi-

cant Differ-
ence
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Figure 3: Mean values and S.D of Stability Indices before 
starting and after the test for Females - Static

C) Within groups (Males)
The results are shown using the following table (4) and illus-
trated in figure (4). ANOVA F-test was used to demonstrate 
the difference between post-test in the stability indices.
1) Overall Stability Index:
The mean value was pretest (5.04±2.3) when compared with 
its corresponding no significant difference after assessment 
immediately (5.01± 1.765), after 30 minutes (4.42±2.22), 
and after 60 minutes (3.95±1.56) with f test = 1.039and 
p-value = 0.382.
2) A/P Stability Index:
The mean value was pretest (3.39±1.69) when compared 
with its corresponding no significant difference after assess-
ment immediately (3.4±1.42), after 30 minutes (3.11± 1.78), 
and after 60 minutes (2.67± 1.416) with f test = 0.707and 
p-value = 0.525.  
3) M/L Stability Index:
The mean value was pretest (2.99± 1.72) when compared 
with its corresponding no significant difference after as-
sessment immediately (3.02±1.28), after 30 minutes (2.52± 
1.55), and after 60 minutes (2.33± 1.02) with f test = 0.874and 
p-value = 0.46.  
Table 4: The mean values and S.D of Stability Indices before 
starting and after the test for Males - Static

Data of evalu-
ations OSI APSI MLSI

Pre-test 5.04±2.31 3.39±1.65 2.99± 1.72
Post-Imme-

diate 5.01± 1.765 3.4± 1.42 3.02± 1.28

Post-30 min-
utes 4.42± 2.229 3.11± 1.78 2.52± 1.55

Post-60 min-
utes 3.95±1.56 2.67± 1.42 2.33± 1.02

F-value ANO-
VA 1.039 0.707 0.874

p value
0.382

Insignificant 
Difference

0.552
Insignifi-

cant Differ-
ence

0.46
Insig-

nificant 
Difference

Figure 4: Mean values and S.D of Stability Indices before 
starting and after the test for Males - Static

D) Post-test results - Static
The results are shown using the following table (5) and illus-
trated in figure (5). Independent t-test was used to show the 
difference between post-test in the stability indices.  
1) Overall Stability Index
Independent t-test was used to show a difference between 
immediately post-test for females and males. The female 
mean value of overall stability index (3.73 ± 1.868) was 
insignificantly different from (5.01 ± 1.765) with t-test = 
-1.913and p-value = 0.063. 
Independent t-test was used to show a difference between 30 
minutes post-test for females and males. The female mean 
value of overall stability index (3.41 ± 2.27) was insignifi-
cantly different from (4.42 ± 2.229) with t-test = -1.227and 
p-value = 0.23. 
Independent t-test was used to show the difference between 
60 minutes post-test for females and males. The female 
mean value of overall stability index (4.29 ± 2.86) was insig-
nificantly different from (3.95 ± 1.56) with t-test = 0.415 and 
p-value = 0.682. 
Table 5.a: The mean values and S.D of Overall Stability In-
dex post-test for both Females and Males-Static

Stability Index Immediate 30 Minutes 60 Minutes

O
ve

ra
ll 

St
ab

ili
ty

 In
de

x Post-test for 
Females 3.73 ± 1.868 3.41 ± 2.27 4.29 ± 2.86

Post-test for 
Males 5.01 ± 1.765 4.42 ± 2.229 3.95 ± 1.56

Independent 
t-value
p value

-1.913
0.063

Insignificant

-1.227
0.23

Insignificant

0.415
0.682

Insignificant

Figure 5.a: The mean values and S.D of Overall Stability 
Index post-test for both Females and Males-Static
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2) A/P Stability Index
Independent t-test was used to show a difference between 
immediate post-test for females and males. The female 
mean value of A/P Stability index (2.47 ± 1.52) was insig-
nificantly different from (3.4 ± 1.42) with t-test = -1.699and 
p-value = 0.1.  
Independent t-test was used to show a difference between 30 
minutes post-test for females and males. The female mean 
value of A/P stability index (2.14 ±1.27) was insignificantly 
different from (3.11 ± 1.78) with t-test = -1.723and p-value 
= 0.096.  
Independent t-test was used to show a difference between 60 
Minutes post-test for females and males. The female mean 
value of A/P stability index (3.27 ± 1.43) was insignificantly 
different from (2.67 ± 1.42) with t-test = -0.925 and p-value 
= 0.363.
Table 5.b: The mean values and S.D of A/P Stability Index 

post-test for both Females and Males-Static

A/P Stabili-
ty Index Immediate 30 Minutes 60 Min-

utes

A
/P

 S
ta

bi
lit

y 
In

de
x

Post-test for 
Females 2.47 ± 1.52 2.14 ± 1.27 3.27 ± 1.43

Post-test for 
Males 3.4 ±1.42 3.11 ± 1.78 2.67 ± 1.42

Independent 
t-value
p value

-1.699
0.1

Insignificant

-1.723
0.096

Insignifi-
cant

-0.925
0.363

Insignifi-
cant

Figure 5.b: mean values and S.D of A/P Stability Index 
post-test for both Females and Males-Static

3) M/L Stability Index
Independent t-test was used to show a difference between 
immediate post-test for females and males. The female 
mean value of M/L Stability Index (2.2±1.07) was insignifi-
cantly different from (3.02 ± 1.28) with t-test = -1.898and 
p-value = 0.068.  
Independent t-test was used to show a difference between 30 
Minutes post-test for females and males. The female mean 
value of M/L stability index (2.12 ± 1.84) was insignificantly 
different from (2.52 ± 1.55) with t-test = -0.656and p-value 
= 0.518.  

Independent t-test was used to show a difference between 60 
Minutes post-test for females and males. The female mean 
value of M/L stability index (2.13 ± 1.98) was insignificantly 
different from (2.33 ± 1.02) with t-test =0.097and p-value = 
0.729.
Table 5.c: The mean values and S.D of M/L Stability Index 

post-test for both Females and Males-Static

M/L Stability 
Index Immediate 30 Minutes 60 Minutes

M
/L

 S
ta

bi
lit

y 
In

de
x

Post-test for 
Females 2.2 ± 1.07 2.12 ± 1.84 2.13 ±1.98

Post-test for 
Males 3.02 ± 1.28 2.52 ± 1.55 2.33 ± 1.02

Independent 
t-value
p value

-1.898
0.068

Insignifi-
cant

-0.656
0.518

Insignifi-
cant

0.097
0.729

Insignificant

Figure 5.c: The mean values and S.D of M/L Stability Index 
post-test for both Females and Males-Static

DISCUSSION
The purposes of the study were to determine the immediate 
and late effect of cryotherapy on the dominant ankle joint on 
static balance and to establish the difference in static balance 
changes between both sexes.
Our result revealed that the females have a significant dif-
ference in static balance than male when measured before 
application of cold gel pack to dominant ankle extremity 
with p-value of overall stability index = 0.033, a p-value of 
A/P stability index=0.043 and not for ML stability index 
with a p value of =0.072.
Our result revealed that after using cold gel pack to dom-
inant ankle extremity for 15 minutes has no statistically 
significant difference in all aspect of static balance in the 
female group. In over stability index, there was no statisti-
cally significant difference in assessment immediately, af-
ter 30 minutes and after 60 minutes with p-value =0.66. In 
over A/P stability index, there was no statistically signifi-
cant difference in assessment immediately, after 30 minutes 
and after 60 minutes with p-value =0.196. And In over M/L 
stability index, there was no statistically significant differ-
ence in assessment immediately, after 30 minutes and after 
60 minutes with p-value =0.989.
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Also, the result revealed that after using cold gel pack to 
dominant ankle extremity for 15 minutes has no statisti-
cally significant difference in all aspect of static balance in 
males group. In over stability index there was no statistical-
ly significant difference after assessment immediately, after 
30 minutes and after 60 minutes with p value =0.382, In 
over A/P stability index there was no statistically signifi-
cant difference after assessment immediately, after 30 min-
utes and after 60 minutes with p-value =0.525 and In over 
M/L stability index there was no statistically significant dif-
ference after assessment immediately, after 30 minutes and 
after 60 minutes with p value =0.46.
In posttest, the difference between female and male in over 
stability index shows insignificantly difference immediate-
ly posttest with p-value 0.063, insignificantly difference 30 
minutes posttest with p-value 0.23 and insignificantly dif-
ference 60 minutes posttest with p-value 0.682. 
In A/P stability index shows insignificantly difference im-
mediately posttest with p-value 0.1, insignificantly differ-
ence 30 minutes posttest with p-value 0.096 and insignifi-
cantly difference 60 minutes posttest with p-value 0.363. 
In M/L stability index shows no significantly difference 
immediately posttest with p-value 0.068, insignificantly 
difference 30 minutes posttest with p-value 0.518 and in-
significantly difference 60 minutes posttest with p-value 
0.729. 
So the application of cold gel pack to ankle dominant ex-
tremity for 15 minutes has no effect on all aspect of stat-
ic balance, and this result may be due to that when the 
temperature of nerve decrease, the conduction velocity of 
nerve declines proportionally to duration and degree of 
change in the temperature. It isn’t indistinguishable at the 
fibers which differ in diameters; rather investigates demon-
strate cold has the highest impact on conduction by small 
fibers and myelinated and the smallest impact on conduc-
tion by large fibers and unmylinated.
A small diameter-myelinated and pain transmitting A-del-
ta fibers show the highest reduction in conduction velocity 
as a reaction of the cooling [26]. But afferent fibers that 
responsible for the translation of the proprioceptive infor-
mation from muscle spindle to the central nervous system 
are I Alfa and II meaning large myelinated fiber that has 
fast conduction [27]. So it is possible that is fewer affection 
by cooling.
These findings were consistent with previous studies. 
Douglas et al., 2013 found that there was no statistically 
significant difference in static balance after 15 minutes ice 
water immersion to ankle joint [22], also Williams et al., 
2013 found that there was no statistically significant dif-
ference in static balance after 20 minutes crushed ice bag 
to the ankle joint [28], Costello and Donnelly, 2011 found 
that that there was no statistically significant difference 
in static balance after 30 minutes water immersion to the 
knee [29]. 
Ankle joint Immersion in cold water at 4–°C temperature 
for five, fifteen, and twenty minutes didn’t significantly affect 

joint position sense of the ankle joint [30,31]. Immersion 
of the ankle joint and foot in cold water (1°C) didn’t dis-
turb sensory perception [32]. Cold water immersion thirty 
minutes duration to the umbilicus level didn’t significantly 
change assessment of weight-bearing or non-weight-bear-
ing for knee joint position sense [29]. The same results arise 
from an examination of the shoulder joint after the applica-
tion of a cubed ice compress for thirty minutes [33].
These findings were contradicted by previous studies. Ol-
iveira et al., 2010 found that there was statistically signif-
icant difference in knee position sense after 20 minutes 
crushed ice bag application to knee joint [34], also Suren-
kok et al., 2008 found that there was statistically signifi-
cant difference in balance after 30 minutes cold pack to the 
knee joint [35], Wassinger et al., 2007 found that that there 
was statistically significant difference in static balance after 
20 minutes ice bag to the shoulder extremity [36].all the 
previous studies  maintain that application of cryotherapy 
locally affect deep feeling in the body, and they totally con-
clude deficits in neuromuscular and instruct against athlet-
ics  immediately dynamic training  after cryotherapy. 
Limitation:
All subjects joining in this study had uninjured ankles. Be-
cause the injury of the subjects may affect study results.
CONCLUSION
The result of study suggests that 15 minutes of cold gel pack 
on ankle dominant extremity have no effect on static bal-
ance on both male.
Implementations:
The findings of the current study could be implemented in 
the following ways:
1. Decision making concerning utilizing of cryotherapy 

through treatment sitting or when considering come 
back to activity after an athletic injury.

Recommendations:
The results of this study considered the following recom-
mendations:
1. Future studies can focus on the impact of different 

cryotherapy application on dynamic and static balance.
2. Future studies can focus on the effect of cryotherapy 

on different joints in static and dynamic balance.
3. Future studies can focus on the impact of cryotherapy 

on dynamic and static balance in the injured subject. 
4. Future studies can focus on the impact of cryotherapy 

on dynamic and static balance in the athletic subject.
Abbreviations:
OSI: Overall Stability Index.
APSI: Anterior/Posterior stability Index.
MLSI: Medial/Lateral Stability Index.
T-Statistic: Un-Paired T-Test
p-value: Probability value.
* S: Significant
Pre: Pre-treatment
Post: Post-treatment.
SD: Standard Deviation.
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MD: Mean Difference.
% of impr: Percentage of improvement.
F-statistics: ANOVA test
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