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ABSTRACT

Proprioception is affected by factors such as age, physical activity and muscle fatigue. Proprioceptive deficiency
facilitates the injury, altered weight transmission and greater mechanical load on the joint, which in turn may
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contribute to an early & increased risk in development of degenerative changes in knee joint. In the current study, 120 subjects of 40-50
years age group were recruited via random convenient sampling from banks, offices and community. The subjects were divided into four
groups i.e. sedentary men (n = 30), sedentary women (n = 30), non sedentary men (n=30) and non sedentary women (n = 30). Knee joint
position sense was measured using a digital goniometer in terms of mean absolute error (MAE). Impact of prolonged sitting, gender and
limb dominance on knee joint position sense was analysed using t-test. Statistical analysis revealed significant differences (p<0.05) among
sedentary and non sedentary groups but gender and limb dominance have not much of significant impact on knee joint position sense.

Introduction:

The knee joint is one of the largest and most complex synovial
joint of the body having predominant dynamic functions (B
D Chaurasia, 2013) Proprioception refers to ability of body to
sense, its own body part in space without visual input at any
given point of time. Accurate proprioception is an integral part
of body’s voluntary muscle control system to carry daily life ac-
tivities smoothly. An injury due to repetitive stress, disease or
soft tissue lesion may affect proprioception and this in turn af-
fects adversely the work performance of an individual (Carolin
Jay, 2010)

Musculoskeletal diseases, neurological diseases, normal ag-
ing process, physical stress and poor posture are often cited as
the factors best correlated with joint proprioception deteriora-
tion (Joel A. Delisa, 2005 & R. Juhakoski et al, 2009). Studies in
past have analysed and concluded that lack of physical activity
and overloading of a joint results into permanent damage and
proved to be fatal for normal healthy living (Leiv Sandvik et al,
1993). Knee joint is more prone to get injured than any other
joint of the body (B D Chaurasia, 2013). Occupationally related
physical stress factors — lifting, kneeling, squatting and pro-
longed seating are related to a high prevalence of regional pain
syndromes leading to degenerative changes and wide spread
body pain (Gareth T Jones et al, 2007). Office workers are more
prone to develop knee joint proprioception deficit because of
the nature of their work which involves sitting for long hours
(Saranya Subramanian et al, 2012).

Awkward posture, undue prolonged stress at workplace cause
repetitive injury to joint structures and this can be minimised
by identifying the causative factors and providing the appro-
priate ergonomic advices (Easy Ergonomics). Accurate joint
proprioception serves a guarding mechanism against injurious
movement and provides stability to the surrounding structures
of a joint while doing a movement (Meral Bayramoglu et al,
2007). Joint proprioception deficit has been directly correlated
with development of degenerative arthritic changes causing
pain and inability to carry out day today activities smoothly
(Meral Bayramoglu et al, 2007, Barrack RL et al, 1983, Garsden
LR et al, 1999 & Hassan BS et al, 2001). Identification of occu-
pational stressors that cause proprioception deficit and arthritic
changes at knee joint and thus adopting preventive measures
can be very helpful to prevent knee problems prevalent in of-

fice workers. To the best of our knowledge no study has ana-
lysed & compared the impact of prolonged sitting on knee joint
position sense among middle aged men and women. Thus the
current comparative study was planned to analyse the impact
of prolonged sitting on knee joint proprioception and then to
identify which gender is affected more in terms of knee joint
proprioception deficit due to prolonged sitting.

Materials and Methods

Subjects:

A total of 120 subjects were recruited for the study out of 157
screened subjects (sedentary/non sedentary men & women)
from banks, offices & community, in & around Hisar. Subjects
were divided into 04 group’s viz. Sedentary Men, Non Seden-
tary Men, Sedentary Women and Non Sedentary Women hav-
ing equal number of subjects i.e. 30 each in all groups. All the
subjects participating in the study gave their informed consent
in writing. Subjects were recruited according to the following
inclusion criteria 1. Age group 40-50 yrs. 2. Sedentary / working
men & women involved in desk job and sit for 6-7 hours/day
on an average. 3. Non sedentary men and women who were
not involved in any kind of desk job. 4. Right lower limb domi-
nant subjects by asking the subjects “which leg would you pre-
fer to kick the football?” Out of 157 screened subjects 37 were
excluded from the study as they does not fulfill inclusion cri-
teria and fulfills the exclusion criteria i.e. if they had knee pain
due to any problem, knee joint crepitus, early arthritic changes,
knee joint surgery, neurological or musculoskeletal pathology.

Instrument:

A digital goniometer (Guymon, Model 01129, Lafayatte instru-
ment, USA, figure 1) was used to test each subject’s knee joint
position sense in terms of mean absolute error (MAE).

Figure 1: Digital Goniometer
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Procedure:

After selecting the sample of individuals, their knee joint
position sense was evaluated. All the measurements were
performed for both the knees. Subjects were made to sit
on a high couch with folded towel placed below the lower
thigh so that thigh appeared horizontal, having 90° angle
with trunk & hip joint. In high sitting posture tibia as-
sumed right angle with the femur. A digital goniometer
with a precision of 0.5° (Guymon, Model 01129, Lafayette
Instrument, USA) was attached to the lateral aspect of test-
ing knee joint (Figure. 2). Subjects were relaxed with eyes
open; then the foot of the subject was lightly grasped and
the knee was extended passively from resting position (90°
knee flexion) to chosen test position (60° of knee exten-
sion) which was unknown to the subjects. Then the subjects
were blindfolded and the same procedure was repeated.
The knee was kept in the selected test position for 5 sec-
onds. The subjects were asked to perceive their knee po-
sition. Then the subjects were asked to take the leg to the
initial resting position (90° knee flexion). Now the subjects
were asked to actively extend the knee to the perceived
test position and hold it for 8 seconds and the goniometric
measurements of knee joint position sense in degrees were
obtained. The procedure was carried out for 60° of knee
extension from initial resting position (90° knee flexion).
Three trials with a 10 seconds rest in between the trials
were performed for both the knees. The degrees deviating
from the target angle were recorded ignoring the direction
of error. This error was the Absolute Error (AE) and an av-
erage of the three measurements was calculated to be the
Mean Absolute Error (MAE). The Mean Absolute Error of
knee joint position sense was used for statistical analysis
(Saranya Subramanian et al, 2012 & Nusren Ozdemir et al,
2009).

Figure 2: Alignment of Digital Goniometer to Measure
Knee Joint Position Sense

Data Analysis:

For statistical analysis of data, Statistical Package for Social
Science (SPSS) version 15.0 was used. The level of signifi-
cance of < 0.05 was considered to be statistically significant
with 95% confidence interval. To interpret the Data ‘Un-
paired-t test’” was performed to compare the Mean Absolute
Error (MAE) scores of joint position sense between seden-
tary & non sedentary both men & women and for gender
differences. ‘Paired-t test’” was used to compare MAE scores
of knee joint position sense between the two sides of the
body i.e. dominant vs. non dominant (right vs. left) in dif-
ferent groups of subjects.

Results:

Average age of the subjects participated in the study
are sedentary men (46.20+3.52 yrs), sedentary women
(44.83+3.33 yrs), non sedentary men (44.93+3.02 yrs) & non
sedentary women (45.43+3.17 yrs). The results of present
study indicates that measurements of knee joint position
sense vary in sedentary & non sedentary groups but there
are no gender differences in the knee joint position sense
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of both right & left limb. Knee joint position sense of sed-
entary and non sedentary groups of both men and women
was compared using ‘unpaired t-test’ for both the limbs. A
statistically significant difference was found among all the
four groups when each group was compared with another
group, P<0.05. In all the groups it has been observed that
non sedentary persons have less value of mean average er-
ror (MAE) as compared to sedentary persons and hence
non sedentary persons have better joint position sense than
that of sedentary persons. (Table: 1).

Table 1: Comparison of Joint Position Sense (MAE) in
both the knees of Sedentary Men (SM) vs Non Sedentary
Men (NSM) & Sedentary Women (SW) vs Non Sedentary
Women (NSW) using unpaired t test.

t
Knee JPS value [Knee JPS t value
Groups Right & Left &
(MAE+SD |P (MAE+SD) |P value
value
Sedentary Men |4.857°+2.83° o 4.687°+2.16° o
3.203 2.294
= P=
1\N/I°n Sedentary |5 9330.167° [0,002 [3.490°:1.87° |0.025
en
s\fjgggﬁry 4.657°42.51° |p - |4.673°£2.27° |p _
2.285 2.852
Non Sed 00 o0
on Sedentary o o 10.026 o o [0.006
Women 3.307°+2.03 3.207°+1.65

* Significant, # Non Significant

Statistically non significant differences were observed be-
tween right and left knee joint position sense of sedentary
men, sedentary women and non sedentary women, p>0.05
(Table: 2), however statistically significant differences were
observed in joint position sense of right & left limb in non
sedentary men, P<0.05 (Table: 2).

Table 2: Comparison of Right Vs Left Knee Joint Posi-
tion Sense (MAE) of all the four groups i.e. Sedentary
Men (SM), Sedentary Women (SW), Non Sedentary Men
(NSM) & Non Sedentary Women (NSW) using paired t
test.

Groups Eiﬁgeit JPS }Isgt Knee Ea‘llgéue &P
(MAESD)  |(MAE=SD)

Sedentary Men [4.857°:2.83° |4.687°2.16° |} 70379 T =

vedentary 1y g57°42.51° [4.673°:2.27° |{ 50057 P =

Non Sedentary |, g33041.67° |3.490°¢1.87° |} 5,2347/ P =

Non Sedentary |3 307°42.03° [3.207°41.65° [{ 59247 P =

* Significant, # Non Significant

Non sedentary men shows less value of MAE in right limb
as compared to left limb i.e. better joint position sense in
right lower extremity as compared to left extremity. Also
statistically non significant differences were observed in
knee joint position sense of sedentary men and women and
non sedentary men and women, p>0.05 i.e. no gender dif-
ferences were observed in joint position sense (Table: 3).
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Table 3: Comparison of Joint Position Sense (MAE) for
gender differences in both the knees i.e. Sedentary Men
(SM) vs Sedentary Women (SW) and Non Sedentary Men
(NSM) vs Non Sedentary Women (NSW) using unpaired
t test.

Knee JPS t value |Knee JPS t value

Groups Right & Left

(MAE+SD [P value |(MAE+SD) |P value
Sedentary Men |4.857°+2.83° [t = 4.687°+2.16° [t =
Sedentary 0.289 0.023

Women 4.657°42.51° |p'_ (7 |4.673°+2.27° |p 2 g9

Non Sedentary ° o o o[
Men 2.933°+1.67 0.77 3.490°+1.87' 8‘6—21
0 .

tv'J
Non Sedentary o o |P=04 o olp =
Women 3.307°+2.03 3.207°£1.65° [P = 0.5

* Significant, # Non Significant

Discussion:

Proprioception is amalgamation of balance, coordinated
movement of limbs and a perception of how our body
parts function in relation to one another. Proprioception is
essential for maintaining posture and to carry out accurate
movement of limbs in human (Carolin Jay, 2010). Proprio-
ception deficit may result in a higher degree of functional
limitation, accelerate the degenerative changes and it may
thus lead to disability making the individual functionally
dependent for day today activities (Leena Sharma, 2004).

The aims of the present study were to determine the dif-
ferences in knee joint position sense among non sedentary
and working middle aged men and women involved in
sedentary jobs and also to determine which gender is at
higher risk of developing degenerative changes. The re-
sults of the present study showed that non sedentary sub-
jects have better knee joint position sense when compared
to sedentary men and women. Mean absolute errors of
knee joint position sense of sedentary men vs. non seden-
tary men and sedentary women vs. non sedentary women
groups were compared for both the knees and the differ-
ences were found to be statistically significant (p<0.05, ta-
ble 1). This finding revealed that non sedentary men and
women have better knee joint position sense. Thus it was
clear that prolonged sitting adversely affected knee joint
position sense of both working men as well as women in-
volved in sedentary jobs. This finding is in contrast to a
study conducted by Saranya Subramanian and Amitesh
Narayan (2012) that compared the knee joint position sense
of middle aged working women with non working women
and found no significant differences in between the groups
in both knees. One of the possible reasons of joint position
sense deficit in working group could be because of the lack
of employee’s physical activity to the lower limit needed
for healthy-body functioning. While sitting the knees are
generally at a ninety degree angle. Sitting in this position
puts pressure on the kneecap and thus decreased feedback
from the knee joint receptors in case of prolonged non-
weight bearing sitting position can lead to proprioception
deficit in sedentary population. Work place physical stress
and abnormal posture (bending forwards, stretching below
knee level), put enormous amount of mechanical distress
on knee joint of employees resulting in musculoskeletal
changes and proprioceptive deficit on knee joint (Jones GT
et al, 2007).

This study also involves gender comparison to show
which gender has more differences in joint position error.
When the data was analysed, the results indicated that in
this age range, among all the groups i.e. sedentary men vs
sedentary women and non sedentary men vs non seden-
tary women, changes in the knee joint position sense were
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relatively equal. Differences between mean absolute er-
rors of knee joint position sense of men and women were
statistically insignificant (p>0.05, table 3) suggesting that
joint position sense is equally affected in men and women
and gender has no influence on knee joint position sense.
The results of the study conducted by Fateme Ghiasi and
Asghar Akbari (2007) to evaluate the impact of gender on
knee joint position sense favors the finding of the present
study. The results demonstrated that were no statistically
significant differences between men and women in angle
matching of three target positions (45°, 60° and 90° of knee
flexion).

Furthermore, the mean absolute errors of joint position
sense of right and left knees were compared in all the four
groups to find out whether limb dominance has any impact
on joint position sense or not. Comparing the mean abso-
lute errors between right and left knees of various groups
did not show any statistically significant differences in
three groups (p>0.05, table 2), however one group of non
sedentary men show significant differences (p<0.05 table 2),
with better joint position sense in right limb. This suggests
that limb dominance factor has some influence on knee
joint position sense. These findings are in contrast to find-
ings of study conducted by Bullock et al (2001) to evaluate
the influence of age and limb dominance on joint reposition
sense of the knee. They concluded that for, normal, pain-
free individuals, there is no age-related decline in knee
joint position sense in full weight bearing, although an age
effect does exist in partial weight bearing and lower limb
dominance is not a factor in acuity of knee joint position
sense.

Conclusion:

The conclusion of present study is that prolonged sitting
affects knee joint position sense both in men and women
involved in sedentary jobs with same working nature and
their proprioceptive quality of knee joint is less than non
sedentary active subjects. Prolonged sitting markedly re-
duces knee joint position sense in sedentary population
and this can be a major contributing factor for the develop-
ment of the knee joint degeneration in any men or women
at 40-50 years of age. Limb dominance also has some role
in joint propriocetion sense. Limitations of present study
were inclusion of only a particular age group i.e. 40-50
years and non consideration of joint velocity on position
sense error.
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