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ABSTRACT

The purpose of the present study was to estimatbifhand knee range of motion in Indian obeséviddals and
their correlations with selected anthropometric iadtes. To solve this problem, three anthropomaeteidables viz.
height, weight and percent body fat, six hip ran§enotion, viz, flexion, extension, abduction, adun, internal
and external rotation and knee flexion were measare randomly selected 299 Indian obese individ(E& male
having mean age 46.19 £7.76 years and 147 femakinganean age 46.18 £7.76 years) aged 26-59 yeam f
Delhi, India. The results indicated statisticalligmificant differences (p<0.001) between Indian sdbenales and
females in height, weight and percent body famiaant positive correlation (p<0.05) of hip inteal rotation was
found with weight and significant negative corraat (p<0.05) of hip flexion was noted with heighilyo In
conclusion, it may be stated that there was noistgmt association of hip and knee range of motisith
anthropometric variables studied (except two cases)

Keywords: Hip and knee range of motion, Anthropometric Valea, Indian obese individuals.

INTRODUCTION

Obesity has become the epidemic globally [30, R6jas reported that obese individuals had funetidimitations
in activities of daily living, particularly for t&s requiring increased flexibility [20]. Obesity @éso reported as a
factor in reduced motion magnitude at the hip joprbbably owing to a mechanical effect of inteipgsadipose
tissue restricting the joint range of motion [3,8]echanical obstruction may also lead to alteredtype. The
musculoskeletal load on the trunk muscles duriagding work tasks hence may be increased as aquoersee of
altered posture, increased load or combined [28}véVer, the effects of obesity on musculoskeletatilon trunk
and hip is less known [11].

As anthropometric data are strong predictors ottional impairment, morbidity, and mortality, argpometric
measurements are valuable for health status assetssithese are easily applied and non-invasive ooes
[7,10,12,17,18,29]. Thus, in the present studyatéempt has been made to search any correlatiohip @nd knee
range of motion with selected anthropometric vdeiab

MATERIALSAND METHODS

Participants

The present cross-sectional study was based ommandselected 299 Indian obese individuals (152enteving

mean age 46.19 +7.76 yeand 147 female havinmean age 46.18 +7.76 years) aged 26-59 years frelim,D
India. The age of the subjects were recorded frloendate of birth registered in their birth certfies. A written

consent was obtained from the subjects. The data emlected under natural environmental conditimnsiorning

(between 8 AM. to 12 noon). The study was apprduethe institutional ethics committee.
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Anthropometric measurements

Three anthropometric variables, viz. height (HTRight (WT) and percent body fat (%BF) were tak@neach
subject. Anthropometric variables of the subjecesenmeasured using the appropriate techniques T22].height
was recorded during inspiration using a stadiom@teitain Ltd., Crymych, Dyfed, UK) to the near@&si cm, and
weight was measured by digital standing scales @MB&$-410, Seiko, Tokyo, Japan) to the nearesk@§. Percent
body fat (%BF) was assessed with standard formgjlauging the four skinfold measurements (bicepsgeps,
subscapular and suprailiac) measured by Harpenkiafofl caliper.

Hip and knee range of motion

A total of six hip ranges of motion, viz. flexioextension, abduction, adduction, internal rotation external
rotation, and knee flexion were measured by stahttaxhniques using goniometer in degree.

Statistical Analysis

Standard descriptive statistics (mean + standardatien) were determined for directly measured aedived

variables. Independent t test was applied for theparisons of data among Indian obese males andldem
Pearson’s correlation coefficients were applie@gtablish the relationships between hip and knegeraf motion

and selected anthropometric variables. Data wesdyzed using SPSS (Statistical Package for Soda#nge)
version 17.0. A 5% level of probability was usedndicate statistical significance.

RESULTS

Table 1 showed the descriptive statistics of hig knee range of motion and anthropometric variabfekdian
obese individuals. Obese males had higher meamrwvatuheight, weight, hip flexion and knee flexiand lesser
mean values in hip extension, abduction, adduciiternal and external rotation than their femaderterparts,

however, statistically significant differences (p8@1) were found only in height, weight and perckatly fat
between these two sets of data.

Correlation matrix of hip and knee range of motiand selected anthropometric variables in Indiansebe
individuals were given in table 2. Significant fivg correlation (p<0.05) of hip internal rotatiavas found with
weight and significant negative correlation (p<0Q.0% hip flexion was noted with height and hip ext rotation
with percent body fatln fact, anthropometric variables had significgnt@.05) correlations among them and knee
flexion had significant (p<0.05) correlations wittip flexion and extension and negative correlatiarnth hip
internal rotation. Hip extension had significantgagve correlation (p<0.05) with hip internal ratex, and hip
external rotation had significant negative coriela (p<0.01) with hip adduction and knee flexion.

Table 1. Descriptive statistics of hip and knee range of motion and anthropometric variables of Indian obese individuals

. Males (n=152)| Females (n=147)

Variables Mean ) Mean SD t-value | p-value
Height (cm) 17223 7.01 15824 6.38 17.935 <0.001
Weight (kg) 99.26 | 5.89 90.91 8.74 10.889 <0.001
Percent body fat (%) 3383 195 36.08 401  6.222 .06D
Hip flexion (degree) 11562 3.8 115.08 453  1.2110.227
Hip extension (degree) 17.6 2.55 17.6/7 2.91 0.13D0.895
Hip abduction (degree) 35.0¢ 3.15 35.2p 2.89 0.409.683
Hip adduction (degree) 16.8 2.61 16.86 2.85 0.2120.832
Hip internal rotation (degree 25.76  2.36 25.84 325 0.284 0.777
Hip external rotation (degreg) 17.50 2.94 17.67 72|4 0.551 0.582
Knee flexion (degree) 76.08 3.93 76.05 3.82 0.070 .9449

Table 2. Correlation matrix of hip and knee range of motion and selected anthropometric variablesin Indian obese individuals

Variables HT WT %BF HFL HEX| HABD| HADD| HINR| HEXR KFL
HT 1 J721*%* | -.693* | .012 -.112 .034 .013 .007 .013 .008
WT .580** 1 -.010 .005 -.159 -.049 -.064 .0838 -.148 .045
%BF -.245* | .468** 1 -.007| -.003 -.094 -.078 .084 .179* .034
HFL -.168* -.023 .109 1 .105 .079 .024 -.016 .02p 232**
HEX -.005 -.129 -.097 .096 1 -.094 .059 -.060 .023.301*
HABD -.042 -.083 -.020 .025 -.154 1 -.014 -.011 630| -.008
HADD .081 .008 -.116 -.051] .074 -.037 1 -140  .214* -.058
HINR .150 .170* .042 -.094 -.196f .034 -.024 1 504 -.188*
HEXR .030 .015 .048 .136 -.02§ .125 .058 .067 1 50.0
KFL -.045 .040 -.011 0.114 -.021 -.157 -.040 .103 .236** 1

Upper triangle correlations for males and loweratngle correlations for females;
* Significant at 0.05 level (2-tailed); ** Signifeat at .01 level (2-tailed).
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DISCUSSION

Joint range of motion is the measure of motion lalséé at a body joint for a certain inter-segmemtahtional
movement. Joint range of motion at body joints tiyeaffects individuals’ physical capabilities tenform work
and daily-life activities [2,15,28]. Joint range rbtion is primary limited by the skeletal and messtructures and
functions and also the physiological charactessbitconnective tissues surrounding a body joir2 7L

In the present study, significant positive coriielatof hip internal rotation was found with weigdntd significant
negative correlation of hip flexion with height,dahip external rotation with percent body fat. Timelings of the
present study followed the findings of Gilleard &wahith [11] where they also failed to observe asgoaiation of
trunk range of motion with anthropometric variabl€sough Park et al. [23] found reduction of ramfenotion in

obese individuals. Obese individuals have more miloskeletal pain and physical dysfunction than peag

normal weight [4,25]. The reductions of range oftiom were reported mainly due to the excess fah@obese
body. Such fat would interpose and mechanicallyrabsinter-segmental rotations at body joints §6,11]. Aside
from excess fat, reduced physical activity migistoabe a possible contributor to the reduced rafigeation, as
obesity is generally associated with a lower leskphysical activity during daily life [13,14,19]nd physical
inactivity can decrease body flexibility [16,5]. tever, the present study did not found any sigaificassociation
of hip and knee ranges of motion with anthroporoetariables studied.

CONCLUSION

It may be concluded from the present study thatighohip and knee ranges of motion have significantelations
with themselves (in some cases), but no significamntelations were found with anthropometric valésbstudied
(except two cases). Further studies are requiradigering range of motion of more joints with geratample size
to validate the data.
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