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ABSTRACT

Introduction: Balance, plays an important role
in children’s daily activities but children’s with
knee joint hypermobility (KJH) scored less in
paediatric balance scale (PBS) score. As there is
a scarcity of the studies in India which showed
KJH affects PBS score. Hence present study
proposes to compare the values of PBS score in
children with and without KJH of age 4-8years.
Material and Methods: Total 841 typically
developing children were screened from schools
by using Beightons’ scale, 192 were found and
included in a group with KJH and 192 were
included in group without KJH Total 384
children of both genders were included and
divided into 8 subgroups. Balance was evaluated
by using PBS in both groups.

Data analysis and Results: Statistical software,
STATA Version 10.1, 2011 was used. The t-
test was used for comparing difference in mean
in typically developing children and children
with knee joint hypermobility. Chi square test
was used to compare difference in proportion

and for group comparison. P<0.05 was
considered  statistical  significance  (95%
Confidence interval).There was statistically

significant correlation of PBS score in children
with KJH of age 4-8years in both gender
compared to children without KJH.

Conclusion: In children of age 4-8years KJH
contributes significantly to the PBS score in
both gender.

Key words: Typically Developing Children,
Pediatric Balance, Knee Joint, Hypermobility,
Beighton’s Scale.

INTRODUCTION
Balance is the ability to maintain
centre of mass in respect to base of support

to orient and align the body in space.™™ It is
a complex process which involves visual,
vestibular, somatosensory system as well as
musculoskeletal system, working together.
2368 shumway-Cook and Woollacott®
reported that transition from immature to
mature balance responses occurs between
the age of 4 to 10 years whereas from 4 to 6
years they start using somatosensory system
to control various balance strategies.**°

The somatosensory system consists
of receptors such as touch, temperature,
proprioception and nociception.>® It was
proposed that children with joint
hypermobility have altered proprioceptive
acuity.2®®* Joint proprioceptive feedback
is important component to maintain balance,
both static and dynamic.>®® Balance
impairments results in frequent falls, joint
instability and soft tissue injuries, hence
balance assessment is important.>®®

Hypermobility is a common
condition in childhood among both girls and
boys.***" A study (2018) conducted in
India, found that selective joint
hypermobility was 54.31% in boys and
45.69% in girls in which prevalence of knee
joint hypermobility was 20.19%.° The study
performed in India showed prevalence of
58.8% g2014)18, 58.7% (2008)" and 17.2%
(1996)"°.The Beighton’s scale is considered
to be the gold standard test for diagnosis of
joint hypermobility.®*° Studies (2011 and
2014) stated that height and knee joint
hypermobility affects score of the functional
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reach and lateral reach test of balance in
children in both gender.?®

An Indian study (2011) established
the normative values in south Indian
population and found that scores of
Paediatric Balance scale (PBS) increases
with age.”* A study (2015) in India, found
that placing the alternate foot and reaching
forward with outstretched arm of PBS were
more affected in children with increased
BMI1.* The PBS is a unique, standard

measure of functional balance for
children.?®>822%>  There s scarcity of
literature  evaluating effect of knee

hypermobility on paediatric balance scale
score in Indian children. Thus there is a
need to compare paediatric balance scale
score in typically developing children with
children with knee joint hypermobility of
age 4 to 8 years and to find correlation of
height, gender and BMI on paediatric
balance score in both groups among 4to8
year children.

MATERIAL AND METHODS

An analytical cross sectional study
was performed over the 1 year period in the
schools on normal children of 4-8 years
(both boys and girls). Permission from the
Institutional head and ethical committee was
taken. Three schools were selected
randomly by using random number table.
Permission from the school authority was
taken and children with knee joint
hypermobility were selected as per the
Beighton’s criteria.? Children having ability
to stand independently,?® co-operative and
able follow verbal commands®?’ were
included in the study and divided into 8 sub
groups as per age (i.e. 4-4.5, 4.5-5, 5-5.5,
5.5-6, 6-6.5, 6.5-7, 7-7.5, 7.5-8). Children
with any history of musculoskeletal

complaints or trauma or surgery,®%
diagnosed with connective tissue
disorders,>?** any neurological disorders®,

children with physical and intellectual
disability® were excluded from the study.
Written, informed consent was obtained by
parents or guardian.

Total 841 children were screened for
joint hypermobility syndrome of lower
extremity and scored as per the Beighton’s
grade using universal half circle goniometer.
Total 192 children were found and included
in a group with KJH (22.82%) and 192 were
included in a group without KJH. Total 384
children of both genders were included by
Simple random sampling technique and
divided into 8 subgroups (12 boys and 12
girls). Balance was evaluated by using
peadiatric balance scale?® in both groups.
Goniometric measurements were recorded
for Knee joint using half circle universal
goniometer® (Figure).

* S S

Figure 1: Passive Hyperetension of Knee Joint Beyond 10
Degrees Using Half Circle Universal Goniometer.

DATA ANALYSIS

Statistical software, STATA Version
10.1, 2011 was used. Descriptive Statistics
like mean, standard deviation (+SD) was
calculated for quantitative variables (Age,
Height, PBS, Beighton’s scale). Frequency
and variable was used to summarize
categorical variables (Gender, severity).
Inferential Statistics, test of significance was
used to compare difference in mean
paediatric balance scale (PBS) score in
typically developing children and children
with knee joint hypermobility. Two
independent sample t- test was used for
comparing difference in mean in typically
developing children and children with knee
joint hypermobility. Chi square test was
used to compare difference in proportion
and for group comparison. P<0.05 was
considered statistical significance (95%
Confidence interval).
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RESULT

The demographic data i.e. height
(cm), weight (Kg), body mass index(Kg/m?)
of children of both genders of age 4 -8 years
participated in study (Table 1) suggest that

Table 1: Mean And Standard Deviation (SD) Of Demographic
Typically Developing And Knee Joint Hypermobility Groups.

in children with and without knee joint hypermobility of

children belongs to typically developing and
knee joint hypermobility group showed
nearly similar and comparable demographic
data values.

Data (Height, Weight, Body Mass Index) Of Boys And Girls In

Demographic data | TD Boys TD Girls KJH Boys KJH Girls
Mean + SD Mean + SD Mean + SD Mean + SD
Height (cm) 108.89 +7.83 | 109.32 +6.75 | 109.05+7.72 | 110.60 +7.38
Weight (Kg) 16.66 + 3.42 16.87 + 2.64 17.01 +2.80 17.02 + 3.49
BMI (Kg/m?) 13.97 +1.87 1407+168 | 1435+1.80 | 13.82+1.76

SD-Standard Deviation, TD- Typically Developing, KIJH- Knee joint

Hypermobility, BMI- Body Mass Index

The mean values of paediatric balance scale (PBS) score showed highly significant difference

among both boys and girls when compared
hypermobility subjects of age 4 to 8 years in a
6, 6-6.5, 6.5-7, 7-7.5, 7.5-8 years.(Table 2)

typically developing subjects with knee joint
Il 8 age subgroups i.e. 4.0-4.5, 4.5-5, 5-5.5, 5.5-

Table 2: Comparison of Paediatric Balance Scale Score Between Typically Developing Versus Knee Joint Hypermobility Children

In 4-8 Years.
Age (years) | Gender | TD KJH t-value | p-value
Mean | +SD | Mean | +SD
B 53.25 | 0.86 | 4991 | 156 | 6.45 <0.0001**
4-45 G 52.33 | 0.98 | 49.67 | 1.72 | 4.65 0.0001**
B 53.33 | 1.66 | 50.16 | 1.33 | 5.12 <0.0001**
45-5 G 52.58 | 2.35 | 50.0 1.20 | 3.38 0.0027**
B 5341 | 144 | 50.33 | 1.49 | 5.13 <0.0001**
5-55 G 52.75 | 2.34 | 50.08 | 1.31 | 3.44 0.0023**
B 53.5 2.02 | 51.0 1.80 | 3.19 0.0042**
55-6 G 53.08 | 2.10 | 50.75 | 1.65 | 3.01 0.0064**
B 5441 | 1.97 | 5191 | 1.03 | 3.84 0.0009**
6-6.5 G 54.16 | 2.24 | 51.67 | 1.30 | 3.33 0.0030**
B 54.83 | 1.33 | 52.0 2.08 | 3.95 0.0007**
6.5-7 G 54.75 | 1.35 | 51.83 | 1.26 | 5.44 <0.0001**
B 55.0 112 | 52.16 | 1.11 | 6.18 <0.0001**
7-75 G 5491 | 099 | 51.91 | 1.50 | 5.75 <0.0001**
B 55.16 | 0.93 | 52.32 | 0.98 | 7.21 <0.0001**
75-8 G 55.08 | 1.16 | 52.16 | 1.33 | 5.69 <0.0001**

B-Boys, G-Girls, TD- Typically developing, KJH- knee joint hypermobility, p-value<0.05- Significance*, <0.001-High Significance**

Table 3: Comparison Of Paediatric Balance Scale Score Between Boys And Girls In Typically Developing And With Knee Joint

Hypermobility In 4-8 Years.

Age Group (year) | Groups | Gender t-value | p-value
Boys Girls
Mean | +SD | Mean | +SD
4-45 TD 53.25 | 0.86 | 52.33 | 0.98 | 2.42 0.02*
KJH 49.91 | 156 | 49.67 | 1.72 | 0.37 0.71
45-5 TD 53.33 | 1.66 | 52.58 | 2.35 | 0.90 0.37
KJH 50.16 | 1.33 | 50.0 | 1.20 | 0.32 0.75
5-55 TD 5341 | 144 | 52.75 | 2.34 | 0.83 0.41
KJH 50.33 | 1.49 | 50.08 | 1.31 | 0.43 0.66
55-6 TD 535 | 2.02 | 53.08 | 2.10 | 0.49 0.62
KJH 51.0 | 1.80 | 50.75 | 1.65 | 0.35 0.72
6-6.5 TD 5441 | 1.97 | 54.16 | 2.24 | 0.28 0.77
KJH 5191 | 1.03 | 51.67 | 1.30 | 0.51 0.61
6.5-7 TD 54.83 | 1.33 | 54.75 | 1.35 | 0.15 0.88
KJH 52.0 | 2.08 | 51.83 | 1.26 | 0.23 0.81
7-75 TD 55.0 112 | 5491 | 099 | 0.19 0.84
KJH 52.16 | 1.11 | 51.91 | 1.50 | 0.46 0.64
75-8 TD 55.16 | 0.93 | 55.08 | 1.16 | 0.19 0.84
KJH 52.32 | 098 | 52.16 | 1.33 | 0.34 0.73

TD- Typically developing, KJH- knee joint hypermobility, SD-Standard Deviation, p-value: <0.05- Significance*, <0.001-High

Significance**
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The mean values of paediatric balance scale
(PBS) showed significant difference among
typically developing boys and girls only in
age 4.0-4.5 years out of 8 age subgroups
whereas age groups i.e. 4.5-5, 5-5.5, 5.5-6,
6-6.5, 6.5-7, 7-7.5, 7.5-8 years of typically
developing boys and girls showed no
significant difference. This indicates that at
early age of 4.0-45 vyears, typically
developing boys showed significantly better
balance compared to typically developing
girls and as age advances from 4.5 to 8
years balance response equals among both
gender on PBS. The mean values of
paediatric balance scale (PBS) showed no
significant difference among boys and girls
with KJH in all 8 age subgroups.(Table 3)

Correlation and significance of height
and BMI with PBS among typically
developing children (Boys and Girls) of
age 4 to 8 years (Table 4):

(1A) Correlation and significance of
height with PBS in typically developing
boys (Table 4): Correlation: Typically
developing boys showed poor negative
correlation between height and PBS values
among age group (4-4.5, 5.5-6, 7-7.5 and
7.5-8 years). Age group 4.5-5 showed mild
negative correlation. Age group 5-5.5
showed moderate negative correlation.
Whereas, age group of 6-6.5 year and 6.5-7
year had showed poor positive correlation.

Significance: Among all age groups only 5-
5.5 years sub group of typically developing
Boys showed significant difference when
compared height with PBS values (p =
0.0198*) whereas other age groups showed
no significant values.

(I1B) Correlation and significance of BMI
with PBS in typically developing boys
(Table  4):  Correlation:  Typically
Developing Boys showed poor negative
correlation between BMI and PBS values
among age group (4-4.5, 5-5.5, 5.5-6, 6-6.5
and 6.5-7 years). Age group 4.5-5 showed
moderate negative correlation whereas age

group 7-7.5 and 7.5-8 years showed poor
positive correlation.

Significance: All age groups from 4-8 years
of Typically Developing Boys showed no
significant difference when compared BMI
with PBS values.

(IC) Correlation and significance of
height with PBS in typically developing
girls (Table 4): Correlation: Typically
developing girls showed poor positive
correlation between height and PBS values
among age group (4-4.5, 4.5-5, 5.5-6, 6.5-7,
7-7.5 and 7.5-8 years). Age group 5-5.5
showed mild negative correlation whereas
age group 6-6.5 showed poor negative
correlation.

Significance: All age groups from 4-8 years
of typically developing Girls showed no
significant difference when compared height
with PBS values.

(ID) Correlation and significance of BMI
with PBS in typically developing girls
(Table 4): Correlation:  Typically
developing girls showed poor negative
correlation between BMI and PBS values
among age group (4-4.5, 5-5.5 and 5.5-6
years). Age group 6.5-7 year showed
moderate and 6-6.5, 7-7.5, 7.5-8 years
showed mild negative correlation, whereas
age group 4.5-5 year showed moderate
positive correlation.

Significance: All age groups from 4-8 years
of typically developing Girls showed no
significant difference when compared BMI
with PBS values.

Correlation And Significance Of Height
And BMI With PBS Among Children
With Knee Joint Hypermobility Of Boys
and Girls of Age 4 To 8 Years (Table 4)

(IHA) Correlation and significance of
height with PBS in Boys with knee joint
hypermobility(Table 4): Correlation:
Boys with knee joint hypermobility showed

International Journal of Science and Healthcare Research (www.ijshr.com) 217
Vol.5; Issue: 3; July-September 2020



Abhijeet Arun Deshmukh et.al. Comparison of balance in children with and without knee joint hypermobility of

age 4-8 years

poor positive correlation between height and
PBS values among age group (4-4.5, 4.5-5,
5-5.5, 5.5-6 and 7-7.5 years) whereas age
group 6-6.5, 6.5-7 and 7.5-8 years showed
poor negative correlation.

Significance: All age groups from 4-8 years
sub group of Boys with knee joint
hypermobility showed no significant
difference when compared height with PBS.

(11B) Correlation and significance of BMI
with PBS in Boys with knee joint
hypermobility (Table 4): Correlation:
Boys with knee joint hypermobility showed
poor negative correlation between BMI and
PBS values among age group (4-4.5, 4.5-5
and 7.5-8 years) whereas age group (6.5-7
and 7-7.5 years) showed poor positive
correlation. Age group 5-5.5 year showed
moderate negative correlation. Age group
5.5-6 and 6-6.5 years showed mild positive
correlation.

Significance: All age groups from 4-8 years
of Boys with knee joint hypermobility
showed no significant difference when
compared BMI with PBS values.

(11C) Correlation and significance of BMI
with PBS in girls with knee joint
hypermobility (Table 4): Correlation:
Girls with knee joint hypermobility showed
poor positive correlation between height and

PBS values among age group (4-4.5 and 7-
7.5 years) whereas age group (4.5-5, 5.5-6
and 6-6.5 years) showed poor negative
correlation. Age group 5-5.5, 7.5-8 years
showed strong positive correlation and 6.5-7
year moderate negative correlation.

Significance: All age groups from 4-8 years
sub group of Girls with knee joint
hypermobility showed no significant
difference when compared height with PBS.

(11D) Correlation and significance of BMI
with PBS in Boys with knee joint
hypermobility (Table 4): Correlation:
Girls with knee joint hypermobility showed
poor positive correlation between BMI and
PBS values among age group (4.5-5, 7-7.5
and 7.5-8 years) whereas age group 5-5.5
year showed poor negative correlation. Age
group 4-4.5 year showed mild positive
correlation. Age group 5.5-6 year showed
mild negative correlation. Age group 6-6.5
year showed moderate negative and age
group 6.5-7 strong negative correlation.

Significance: All age groups from 4-8 years
of Girls with knee joint hypermobility
showed no significant difference when
compared BMI with PBS values whereas
age group 6-6.5 year showed significant
difference when compared BMI with PBS in
Girls with knee joint hypermobility.

Table 4: Correlation and Significance Of Height And BMI With Paediatric Balance Scale Score In Typically Developing And
children with Knee Joint Hypermobility Among Boys And Girls In 4-8 Years.

TD children Children With KJH
Age group (years) | Gender | Height BMI Height BMI
r-value | p-value | r-value | p-value | r-value | p-value | r-value | p-value
4-45 B -0.13 0.67 -0.18 0.56 0.10 0.74 -0.11 0.71
G 0.19 0.54 -0.27 0.39 0.06 0.83 0.39 0.20
45-5 B -0.33 0.28 -0.47 0.11 0.05 0.86 -0.14 0.65
G 0.11 0.73 0.49 0.12 -0.12 0.70 0.28 0.36
5-55 B -0.65 0.01* -0.27 0.38 0.24 0.44 -0.52 0.07
G -0.45 0.13 -0.06 0.84 0.77 0.003* | -0.21 0.50
55-6 B -0.06 0.83 -0.20 0.53 0.26 0.40 0.40 0.18
G 0.16 0.60 -0.03 0.92 -0.13 0.68 -0.42 0.17
6-6.5 B 0.16 0.61 -0.07 0.82 -0.10 0.74 0.34 0.44
G -0.03 0.91 -0.33 0.28 -0.12 0.70 -0.59 0.04*
65-7 B 0.23 0.45 -0.03 0.92 -0.22 0.49 0.16 0.60
G 0.16 0.61 -0.53 0.07 -0.49 0.09* -0.82 <0.0001**
7-75 B -0.10 0.73 0.009 | 0.97 0.24 0.43 0.19 0.55
G 0.13 0.68 -0.32 0.30 0.06 0.83 0.15 0.61
75-8 B -0.19 0.53 0.29 0.35 -0.20 0.51 -0.25 0.42
G 0.24 0.42 -0.32 0.30 0.70 0.18 0.22 0.48

B- Boys, G-Girls, TD-Typically developing, KJH- knee joint hypermobility, BMI- Body Mass Index, p-value: <0.05- Significance*,

<0.001-High Significance**
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Correlation and  Significance  Of
Goniometric Measurement Of Knee Joint
Angle Of Right And Left knee With PBS
In 4 to 8 years Age Groups Of Typically
Developing And Knee Joint
Hypermobility Boys And Girls (Table 5).

(I1TA) Correlation and significance of
Goniometric measurement of knee joint
(Right and Left) with PBS in typically
developing boys (Table 5): Correlation
:Typically developing boys showed mild
negative correlation between goniometric
measurement of knee joint (Right and Left)
with PBS values among age group (4-4.5,
4.5-5 and 5-5.5 years) and age group 5.5-6,
6.5-7 showed moderate negative correlation
in both (right and left) goniometric
measurement of knee joint with PBS
whereas age group 6-6.5 and 7.5-8 years
showed poor negative correlation.

Significance :Age group (4-4.5, 4.5-5, 5-
5.5, 6-6.5, 7-7.5 and 7.5-8 years) showed no
significance when goniometric
measurement of knee joint both right and
left in typically developing boys compared
with PBS score whereas age group 5.5-6
and 6.5-7 showed significant value.

(111B) Correlation and significance of
Goniometric measurement of knee joint
(Right and Left) with PBS among
typically developing girls(Table 5):
Correlation: Age group of 4-4.5 year of
typically developing girls showed poor
positive  correlation in  goniometric
measurement of knee joint (Right and Left)
with PBS. Age group 4.5-5, 6-6.5 years
showed strong negative correlation, age
group 5-5.5, 5.5-6, 7-7.5, 7.5-8 years
showed moderate negative correlation. Age
group 6.5-7 showed mild negative
correlation in both right and left goniometric
measurement of knee joint with PBS.

Significance :Age group (4-4.5, 5-5.5, 6.5-7
years) showed no significance when
goniometric measurement of knee joint
(right and left) in typically developing girls

compared with PBS score whereas age
group 5.5-6, 7-7.5 and 7.5-8 years showed
significant value and age group 4.5-5, 6-6.5
years showed high significance value.

(I11C) Correlation and significance of
Goniometric measurement of knee joint
(Right and Left) with PBS among Boys
with knee joint Hypermobility: Boys with
knee joint Hypermobility showed poor
negative correlation between goniometric
measurement of knee joint (Right and Left)
with PBS values in age group (4-4.5, 5-5.5
and 7.5-8 years). Age group 4.5-5 year
showed mild negative correlation whereas
age group (5.5-6 and 6-6.5 years) showed
moderate negative correlation. Age group
6.5-7 and 7-7.5 years showed strong
negative correlation between goniometric
measurement of knee joint (Right and Left)
with PBS values in boys with knee joint
hypermobility.

Significance :Age group (4-4.5, 4.5-5, 5-
55, 55-6 and 7.5-8 years) showed no
significant  value when  goniometric
measurement of knee joint both right and
left in Boys with knee joint hypermobility
compared with PBS score whereas age
group 6-6.5 showed significant correlation
and age group 6.5-7, 7-7.5 showed high
significance.

(I1ID) Correlation and significance of
Goniometric measurement of knee joint
(Right and Left) with PBS among girls
with knee joint Hypermobility(Table 5):

Correlation:  Girls with knee joint
Hypermobility showed strong negative
correlation between goniometric

measurements of knee joint (Right and Left)
with PBS values in age group (4-4.5 and7-
7.5 years). Age group (4-4.5 and 5.5-6
years) showed poor negative correlation
whereas age group 5-5.5 year showed
moderate negative correlation between
goniometric measurement of knee joint
(Right and Left) with PBS in Girls with
knee joint hypermobility. Age group 6-6.5
year showed mild positive correlation
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whereas age group 7.5-8 year showed poor
positive correlation between goniometric
measurements of knee joint (Right and Left)
with PBS in children with knee joint
hypermobility.

Significance: Age group (4.5-5, 5-5.5, 5.5-
6, 6-6.5, 6.5-7 and 7.5-8 years) showed no

significant  value  when  goniometric
measurement of knee joint both right and
left in Girls with knee joint hypermobility
compared with PBS score whereas age
group 4-4.5 year showed significant
correlation and age group 7-7.5 year showed
high significance.

Table 5: Correlation and Significance Of Goniometric Measurement Of Knee Joint Angle Of Right And Left knee With PBS In 4 to
8 years Age Groups Of Typically Developing And Knee Joint Hypermobility Boys And Girls.

Age group (years) | Gender | Goniometric Measurements Of Knee Joint Angle
TD children Children With KJH
r-value p-value r-value p-value

4-45 B -0.34 0.27 -0.12 0.68

G 0.13 0.66 -0.69 0.02*

45-5 B -0.30 0.32 -0.41 0.14

G -0.79 0.002** -0.27 0.38
5-55 B -0.34 0.27 -0.06 0.83

G -0.55 0.06 -0.46 0.12
55-6 B -0.58 0.04* -0.50 0.09

G -0.62 0.02* -0.04 0.89
6-6.5 B -0.14 0.66 -0.63 0.02*

G -0.76 0.003** 0.32 0.30
65-7 B -0.63 0.02* -0.72 0.008**

G -0.33 0.28 -0.43 0.15
7-75 B -0.08 0.80 -0.81 0.001**

G -0.63 0.02* -0.71 0.008**
75-8 B -0.19 0.55 -0.18 0.55

G -0.60 0.03* 0.24 0.43

B-Boys , G- Girls, TD-Typically developing, KIH-knee joint hypermobility, p-value: <0.05- Significance*, <0.001-High Significance**

From the results, it was observed that
height, BMI and knee hypermobility angle
correlated negatively with PBS score among
both genders, which indicate that as height,
BMI and KJH angle increases ,the balance
score of children of age 4 to 8 years
decreases.

DISCUSSION
The current study was intended to
analyze the effect of knee joint

hypermobility in balance and correlation of
height, BMI, angle of knee joint range of
motion in 384 school going children from
age group 4-8 years of both gender with 8
sub groups (4.0-4.5, 4.5-5, 5-5.5, 5.5-6, 6-
6.5, 6.5-7, 7-7.5 and 7.5-8 years) . The
present study is an analytical cross sectional
study where comparison of paediatric
balance scale (PBS) score of typically
developing children without knee joint
hypermobility were done with the PBS
score of children with knee joint
hypermobility. Total 841 children were
screened out of which 192 children were

present with knee joint hypermobility i.e.
22.82%. In present study reference values of
PBS total score for 4 to 8 years children
ranges from 52.39 to 56.0 and 51.35 to 56
among typically developing boys and girls
respectively, whereas among boys and girls
with  knee joint hypermobility, PBS
reference values ranges from 48.35 to 53.3
and 47.95 to 53.49 respectively. This
showed that there is significant decrease in
reference values of PBS score in children
with knee joint hypermobility as compared
to the reference values of PBS score in
typically developing children of age 4 to 8
years (P=<0.0001).

The somatosensory system consists
the receptors and processing centers to
integrate the sensory modalities such as
touch, temperature, proprioception (body
position, movement sensation and amount
of force generation), and norciception
(pain).'® Proprioceptive feedback is used by
the central nervous system for conscious
and unconscious appreciation of the
position, movement, and force generated by
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the body and limbs.>*° It is also found that,

proprioceptive acuity and Joint

proprioceptive feedback is altered in

children with joint hypermobility.>%*
Hjalmarsson ES et al(2012)

concluded that pain appears to affect
activity and participation in children with
hypermobility syndrome.*® Balance is
decreased in children with hypermobility
syndrome compared to healthy controls of
age group 8-16 years.*’ Shumway-Cook and
Woollacott* stated that in children balance
matures between the ages of 4 to 10 years.
A study performed in Karnataka, India
(2011) on 563 children (2.6-8 years)
established the normative data in their
geographical region and also found that as
the age advance the PBS values showed
increased values in both genders and
suggested that scores of PBS increases with
age in accordance to the present study.?
PBS is a gold standard scale to evaluate the
balance in children. > * > & %2 The study
established the normative score of PBS in
typically developing children of both the
gender from age 5-12 years and found total
score increases as the age advances.® The
TUG (timed up and go test) values
decreases as age increases in children from
age 5-12 years of both the gender, The PRT
(paediatric reach test) values also showed
positive correlation with the age.® Few
studies on functional reach test (FRT) and
lateral reach test (LRT) showed similar
patterns (2014, 2011)*® in typically
developing and in children with knee joint
hypermobility of 6 -12years in both genders
i.e. balance values increases as age advances
in children.? ®®

Hypermobility is a common
condition in childhood among both girls and
boys.®> 8 212 A study in India of (2014) on
140 children of age group 6-12 vyears
suggest that knee joint hypermobility affects
score of the functional reach and lateral
reach test of balance in children,> which
supports the findings of present study that
showed significant relationship of knee joint
hypermobility with PBS score in children of
age group 4-8 years of both the gender.? In

current study, BMI and height has no
correlation with PBS score in most of the
age groups among the children of age group
4-8 years in both the gender, this could be
because the BMI in typically developing
children and children with knee joint
hypermobility of both the gender were in
normal limits. The study of (2015)
concluded that the children with increased
BMI were found with difficulty in making
the adjustments in response to external
disturbances in orthostatic position and
increased postural instability, which suggest
that increase in BMI affects the balance in
school going children which showed that as
the BMI increases the PBS score
decreases.*®

The present study showed that
goniometric measurement has a negative
correlation with the PBS score in children of
age group 4-8 years in both the gender with
and without knee joint hypermobility which
IS in accordance with the result of the
studies who stated that knee joint
hypermobility affects balance in children of
various age groups which showed that as the
goniometric measurement of knee joint
hyperextension increases the PBS score
decreases.?® 2024

The present study also showed that
height has no correlation with the 14"
component of PBS score (i.e. forward reach
test) which is contradictory finding to the
studies (2011 and 2014) on functional reach
test (FRT) and lateral reach test (LRT)
which showed that score of FRT and LRT
increases as the height of children from age
group 6-12 years increases in both the
gender.?® In present study children of age 4-
8 years in both gender showed less score of
components of PBS (i.e. turning to look
behind, standing on one foot and forward
reach test) out of 14 components of PBS this
can be explained on the basis that in this age
group balance is in a developing stage and
matures till the age of 4-10 years and this
component demands better level of
understanding the commands, physical and
proprioceptive demands.
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In present study prevalence of knee 4. Shumway-Cook A, Woollacott MH. Motor
joint hypermobility is 22.8% which follows Control: Theory and Practical App!ications.
the result of previous study(2018).° The 4th ed. Baltimore, MD: Williams &
normative values established in current 5 \(/)\/,'ék'lrl‘f;aznoms-B Sehmity 1. Phusical
study can be used to evaluate balance in ' uivan - sb, z U Y
children from age 4-8 years among both ZRSQQablhtatlon.Sth ed. F.A. Davis 2007;249-
genders \_N_'th and - without knee joint 6. Deshmukh AA, Humne R. Correlation of
hypermobility. _ generalized  joint  hypermobility  and

Normative values of PBS score in selective joint hypermobility with physical
children of age 4-8 years with and without activity in school going children of age 6 to
knee joint hypermobility can be used as 12 years. Panacea Journal of Medical
comparative data for assessment of balance Sciences, 2018;8(2):59-65.
in school going children of age 4-8 years. 7. Westcott SL, Lowes LP, Richardson PK.
Children should be evaluated on the regular Evaluation of postural stability in children:
basis for hypermobility at school level and current theories and assessment tools. Phys

. ) Ther.1997;77:629-645.
can be followed for Beighton’s score to
avoid musculoskeletal injuries and to assess 8. Deshmukh AA, Ganesan S, Tedla JS.
e L Normal values of functional reach and
before specific sports aCt'_V't'es' The s_tu_dy Lateral reach tests in Indian school children.
focused on the selective knee joint Pediatr Phys Ther 2011:23-23-30.
hypermobility whereas there can be 9. Shumway-Cook A, Woollacott MH. The

hypermobility of ankle as well as hip joint growth of stability: postural control from a

along with knee which was not a part of developmental perspective. J Motor Behav.

Beighton’s evaluation score this might 1985;17(2):131-147.

affect performance of children in PBS. 10. Largo R, Caflisch J, Hug F, et al

Neuromotor development from 5 to 18
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