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ABSTRACT

INTRODUCTION: It is estimated that school kids spend an average of 10 hours a day
sitting down. Unfortunately ergonomics, the design of the right work and studying environment,
is largely ignored for kids. A chair is important for good posture, but when task like reading and
writing are involved, the height and inclination of desk or table plays a dominant role. The study
was conducted with the aim to find the change in cervical range of motion in school students
using inclined desk vs. flat desk for at least 5yrs. MATERIALS & METHODS: The study had 75
sample of age group between 14 to 18 years amongst which 35 subjects were using flat desk
since 5 yrs and. the rest of 40 subjects belonged to the group using 10 degree inclined desk. Their
cervical range of motion (flexion, extension, right lateral flexion and left lateral flexion) using
goniometer and inch tape method. DATA ANALYSIS & RESULTS: cervical ranges of motion
(flexion, extension, right lateral flexion, left lateral flexion) were compared in two groups with
Z-test as a statistical test in order to justify the null Hypothesis of the study. Students using flat
desk were found to have more restricted cervical range of motion than inclined desk users.
DISCUSSION & CONCLUSION: Students using flat desk top tend to slouch more on the table
top while reading and writing. The implementation of ergonomically designed adjustable inclined
desk for the school students in their pre-adolescent age is beneficial over the traditional usage of
flat desk. The desk height and the degree of inclination should be adjustable according to the
need of the individual.
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INTRODUCTION

“The most universal physical occupation of
civilized human beings is sitting” Surprisingly,
high proportion of school students report suffering
from musculoskeletal discomfort. This is of great
concern because the strongest predictor of having
future spinal pain is often considered to be a
previous history of such symptoms. Thus, it is
important to determine contributory risk factors
amongst school students.
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It is estimated that school kids spend an
average of 10 hours a day sitting down.
Unfortunately ergonomics, the design of the right
work and studying environment, is largely ignored
for kids, although it is given due consideration
for adults these days. So for healthy development
of children, it is important that the desk and chair
can keep pace with their growth.

A chair is important for good posture, but
when task like reading and writing are involved,
the height and inclination of desk or table plays a
dominant role. Despite good chairs, posture with
back bent, sagging or twisted can be observed.
Problems arrive when such an extreme posture is
maintained for long periods of time. However,
reading with the trunk upright requires a sharp
bent at CERVICAL SPINE, which can not be
sustained for long time.

The spine of a newborn infant has none of
the adult physiologic curves, i.e. it is in total flexion
(kyphosis). The first lordotic curve of vertebral
column is noted in the cervical region during first
six or eight weeks of life. At this stage of
development the newborn extends his or her head
from the prone position. The posture of acquired
habit has been considered a neuromuscular
phenomenon that has its inception in early
childhood. The acquired posture is also influenced
by daily activities that demand a forward head
posture.

There exists a substantial degree of mismatch
between the size of the furniture and the
anthropometric data of its user. For children
between 7 to 12 yrs of age, the chair is too high
and too deep and the table is too high. On the
other hand, in the age group 12 to 18 yrs, it is
found that the smallest student had the best fit.
Taller students had more risk of developing spinal
pain.

Muscles habitually kept in a stretched position
beyond the physiologic resting position tend to
weaken. This is known as stretch weakness.

Muscles habitually kept in a shortened
position tend to lose their elasticity. These muscles
test strong in the shortened position but become
weak as they are lengthened. This is known as
tight weakness. Kisner and Colby state that this

adaptive shortening of soft tissues and muscle
weakness, caused by prolonged poor postural
habits is considered to be a postural dysfunction
(1). Stress to the shortened structures causes pain,
and strength and flexibility imbalances may
predispose the area to injury or overuse
syndromes that a normal musculoskeletal system
could sustain. Good postural habits are necessary
to avoid postural dysfunctions.

It is hypothesized that if a student uses a flat
desk for long reading and writing hours there is
constant neck flexion which keeps the extensors
in stretched position beyond the physiologic
resting position. This may result in stretch
weakness. The other study reveals that constant
eccentric loading of cervical extensors could help
improve their strength. Thus, the study is planned
to find the variation in cervical range of motion
in the school students using flat desk vs. those
using inclined desk.

If musculoskeletal discomfort during
computer use or long hours of desk work is a
predictor of adults’ musculoskeletal disorders then
students need to learn how to protect themselves
from injuries as they start their desk work. Also,
if a common risk behavior in adults : poor seated
postures for extended periods of time becomes a
well-established habit at an early age, it is difficult
to break in adulthood. A seated posture does not
only depend on individual’s sitting habit but also
on work station and task design.

Work performance are seriously affected by
musculoskeletal and visual concerns in adults, we
don’t know their effect on students” performance.
Cardon have shown that a back prevention
program in elementary school is effective in
teaching back care principles. We need similar
programs educating students in ergonomic
principles also. Hopefully adjusting their
workstation may ensure healthy posture and
sound working habits.

With the aim to find the change in cervical
range of motion in school students using inclined
desk Vs. flat desk for at least 5yrs the study was
conducted.

HYPOTHESIS

Physiotherapy and Occupational Therapy Journal
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Null hypothesis: There is no significant
difference in cervical range of motion between flat
desk and inclined desk users.

Alternate hypothesis: There is significant
difference in cervical range of motion between flat
desk and inclined desk.

AIMS AND OBJECTIVES

e To determine if the inclination has an effect
on individual’s cervical range of motion.

e To draw a comparison between the effect of
flat desk and 10° inclination desk on cervical
range of the individual.

e To observe frequency of pain incidence in
the students using different inclination of
desk.

REVIEW OF LITERATURE

While sitting, our bodies have to fight gravity.
A rigid sitting posture is manageable for a limited
time. However, an exclusively static posture can
lead to mental and physical impairment due to
poor oxygen supply. This causes “The School
Headache.” The sitting discomfort is aggravated
when a child has to work at a table or desk with a
horizontal top. The child’s back is noticeably
rounded and their head is bent back in order to
attain the necessary spacing between the eyes and
the project at hand @

A common reason for adults to sit for long
periods of time in poor postures is when using
computers @ Healthy computer use involves good
workstation design features such as appropriate
fit of body size to chair and desk height, screen
angle and height, and keyboard arrangement, as
well as the amount of time spent at the computer.
Extended computer use has thus been proposed
as a reason for adult back pain “?Computer use
is increasingly common among high school
students around the world, although whether it
constitutes a risk for adolescent back pain has not
been established ©7

According to a study held in Department of
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Physical and Rehabilitation Medicine, University
Hospital of Turku, the occurrence of neck pain at
least once a month was 21.3 and 43.4% and at
least once a week was 6.3 and 19.4%. Sex
difference was found only at the 4-year follow-
up, when subjects were 13-16-year-old. Neck pain
was then more common among girls than boys
(P<0.001). The intensity of pain increased with
the frequency of pain (P<0.001). This study
strengthens the results of the previous cross-
sectional studies that occurrence of neck pain
increases with age, and that neck pain becomes
more common among girls than boys in
adolescence. Among preadolescents who were
originally pain-free, there was only a small
proportion who reported frequent neck pain at
both 1 and 4 years ® Twenty-seven percent of
children reported having neck pain, 18% reported
having upper back pain, and 22% reported
having low back pain. Sam Murphy et al states
that the upper back pain was associated with
school bag weight (3.4-4.45 kg), school furniture
features, emotional problems and previous
treatment for musculoskeletal disorders - In 2004
he stated that static postures were also associated
with neck and upper back pain - The study
conducted by Niemi SM concluded that 21% of
girls and 10% of boys suffered from disturbing
neck and shoulder symptoms. @

The students flexed their head, neck and
trunk more forwards compared to the other types
of furniture whilst writing. This can be explained
by the 15° inclined desktop. Other research with
adults found that a horizontal desk resulted in a
forward bent position of the neck with the highest
muscular loads - The study conducted by M.
De Wall stated that on average, the position of
the head in the sagittal plane is 6 degrees more
erect and the position of the trunk 7 degrees more
erect when working at a desk with a 10 degree
inclination than when working at a flat desk. The
maximal decrease in load observed on the cervical
spine was 35% and on the thoracic spine 95% @
Reading with the trunk upright requires a sharp
bend in cervical spine, which can’t be sustained
for long time. Furthermore, in this position the
reading distance in more than 25 to 35 cm.
Consequently, children and adult always bend
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forward with curved spine over the table. In
forward bend posture of trunk and head,
considerable muscle force is needed ¥

M. Marschall et al stated that subjects
demonstrate less neck flexion (mean 34.4) when
seated on ergonomically designed work station
as compared to traditional work station (neck
flexion 38.7). It was concluded that use of the
ergonomic work station could assist in
maintaining a more efficient anatomical alignment
of young children when sitting and writing (%
With a sloped table of 10° the head and trunk
showed a more upright posture whilst reading
and writing .The load on the back decreased with
29% and on the neck with 21% because of a lower
gravitational moment. This inclination is easy to
use whilst reading and is not an inconvenience
when writing. Pens and paper do not slide down.
In the study the decrease in head tilt was 10°, in
neck flexion 8-9°. The trunk remained 4° more
upright. This is similar to earlier findings ©- Larger
inclination had no effect on the trunk angle and a
relatively low effect on the neck . Schoolchildren
strongly preferred an inclined table top
independently of the height of the furniture. The
slope should be adjustable between 0° and 20°.
This makes it still possible for children to work
together in groups with flat tables 12

The question of work surfaces for special
purpose arises is relation to school desk and tables
where much reading and writing are carried on.
Eastman and Kamon (1976) made a contribution
to this problem. Inclination of the body (measure
an angle between the horizontal plane and
straight line from the twelfth thoracic vertebrae
to eye) were as follows:

Horizontal table : 35-45
Table sloped 12 : 37-48
Table sloped 24 : 40-50

They found an impression of fewer aches and
pain in students using flat top 7

Freudenthal A while studying effect of posture
with a ten degree inclination using adjustable
chair and table found an average change in
position of head from 38.5degree to 29.6 degrees,
resulting in an average decrease of moment of

force on C7-T1 of 21% (9 Load moments and
myoelectric activity studied by Karin Harms-
Ringdahl concluded that extreme positions of the
cervical spine do occur in sitting work posture,
and level of muscular activity in such positions
are low. The load moment for the Occ-C1 joint
when the whole neck was flexed was only 1.2
times the value for the neutral position of the head,
but for C7-T1 it increases to 3.6 times - Sitting
posture in relation to three different desk slopes
of 45, 22 and 0° (horizontal) was examined by
statometry on 10 subjects who were reading. With
increasing desk slope the cervical as well as the
lumbar spine were extended, and the head and
trunk changed towards a more upright posture.
Electromyography (EMG) from the descending
part of the trapezius muscle was also recorded
during both reading and writing favored a steep
slope of the desk for reading, while the opposite
was favored for writing (9

In a study it was found that students of same
age group had furniture with desk and seat height
bigger while seat height was less. Thus, the
furniture didn’t match the anthropometric
variability among children ®°- Another study
conducted by Georgia Panagiotopoulou indicates
a mismatch between the students” bodily
dimensions and the classroom furniture available
to them. The chairs are too high and too deep and
desks are also too high for the pupils. This situation
has negative effects on the sitting posture of the
children especially when reading and writing @V
The data of a study indicate a substantial degree
of mismatch between the students” bodily
dimensions and the classroom furniture available
to them. Fewer than 20% of students can find
acceptable chair/desk combinations 2.
F.H.A.Bex in his study concluded that desk
should be lower and adjustable

Anna Lindblad Berkhout et al study confirms
the importance of adjustable work tools that
recognize anthropometric differences and
biomechanics to meet the needs of individual
customers during continuous visual display
terminal work ®¥- In schoolchildren, using
individually adjustable saddle-type chairs and
desks with comfort curve, a better match between
workstations and anthropometric dimensions and

Physiotherapy and Occupational Therapy Journal
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improved working postures are obtained than
using conventional workstations *

Back education in elementary schoolchildren
is efficacious up to 1 year. The role of early back
education in preventing back pain at the adult
age merits further attention ®®- According to the
study conducted in 1994 , increased comfort and
decreased symptoms may be used to motivate
pupil to sit correctly *”-

METHODOLOGY

Subjects

The study had 75 sample amongst which 35
subjects were using flat desk since 5 yrs in their 8%,
9th 10t 11t and current 12t std. the rest of 40
subjects belonged to the group using 10 degree
inclined desk since last 5 yrs of their academic
session.

Age

The study was conducted in school students
of age group between 14 to 18 years to evaluate
their cervical range of motion (flexion, extension,
right lateral flexion and left lateral flexion) who
are using the furniture provided by the school for
at least 5 years with daily class teaching hours of
5 hours.

Research Design

The research design is of Diagnostic type
determining the frequency with which the
weakness of neck muscles and variation in range
of motion occur in students due to various type of
desks’ inclination. The method of examination was
used to carry the research.

Sample Design

Finite universe of social unit school is selected
to conduct the research. Systematically a sample
of 30 students of age group 14-18 yrs are
randomly chosen as probability sampling from
school using inclined desk and flat desk each. This
age group in chosen because the growth spurt is

Volume 2 Number 3, July - September 2009

at end, there are clear sex difference and they sit
for longer period of time.

Selection Design
Inclusion Criteria

e Student age group 14-18 yrs

e Sample with normal range of BMI

e Usage of particular angled inclination of
desk for at least 5 yrs

e Average 4-5 hrs of reading/writing daily

Exclusion criteria

e Postural abnormality like scoliosis, LLD etc.
leading to compensatory changes

e ADHD

e Marked deficit in visual acuity

e Established case of cardiac, psychological,
systemic disorders

Material required

e Flat desk
e Inclined desk with the inclination of
10degrees

e Chair of fixed height

e Universal 180 degree Goniometer
e Skin marker

e Inch tape

Procedure

Range of motion of the cervical spine
Flexion/Extension:

Goniometer

To measure the range of motion of the cervical
spine the subject was made to sit on a chair with
his/her back against the back rest to stabilize the
thoracic and lumbar spine. The stationary arm of
a goniometer was aligned with the lateral side,
pointing upward vertically with the axis over the
external auditory meatus. The moveable arm was
aligned with the base of the nares. The subject
moved his/her chin toward the sternal notch to
measure cervical flexion and then look up toward
the ceiling to measure cervical extension. The
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angle between the moveable arm and the line
perpendicular to the floor was noted. Normal
flexion and extension range of the cervical spine
should measure 60°.

Tape method

The subject was made to sit on a chair with
his/her back against the back rest to stabilize the
thoracic and lumbar spine. He was asked to tuck
in the chin and then touch the chin to sternal
notch without opening the mouth and the distance
between the two were measured. This helped to
measure flexion in centimeters. To measure
extension the subject was asked to look up to the
ceiling, the distance of chin from sternal notch
was again measured. The difference from the
neutral space between notch and chin was
considered extension range.

Right/Left Lateral Flexion
Goniometer

To measure the range of motion of the cervical
spine the subject was made to sit on a chair with
his/her back against the back rest to stabilize the
thoracic and lumbar spine. The stationary arm of

a goniometer was aligned to 180 degree with the
movable arm. The fulcrum of goniometer
corresponded to the tip of the nose. The subject
was asked to flex the neck laterally along which
the movable arm moved. The angle made by the
arm to the vertical axis was noted. The normal
range of lateral flexion is 60- 65 degrees

Tape method

The subject was made to sit on a chair with
his/her back against the back rest to stabilize the
thoracic and lumbar spine. While the subject
laterally flexes the neck, distance between the ear
lobe and acromion process was measured. This
gave the lateral flexion value.

DATA ANALYSIS AND RESULT

The large sample size of 75 was taken out of
which 35 were using flat desk and 40 subjects were
using inclined desk since 5 yrs. Various cervical
ranges of motion (flexion, extension, right lateral
flexion, left lateral flexion) were compared in two
groups with Z-test as a statistical test in order to
justify the null Hypothesis of the study. P<0.05
was set as the standard level of significance.

Flat Desk Inclined Desk
Mlcan Standard Standard MMean Standard Standard
Dewviation Error Deviaton Error

Flexiond =) G4E. 206 13.35 22D H2 48 17.50 2. T
Extensiond{ =) 4712 14 =1 2.5 e65.51 14 .50 2.34
Right Lateral 32.BE Q.48 1. 4411 1020 1.61
Flexiondd ™)

Left Lateral 3212 Q.08 1.53 43.95 11.05 1.74
Flexiond =)

Flexiond crmm) 2.9 Z2 037 2.51 2.51 039
Extens iondcrm ) 0=} 1.33 o222 7 1.78 028
Right Lateral D .24 2.75 046 a.71 278 043
Flexion{cimm)

Left Lateral o2 ] 0492 T 2 64 L |
Flexion(cimm)
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Table 1: Comparison between Mean, Standard Deviation, standard error of flexion, extension,
Right Lateral Flexion and Left Lateral Flexion of group using flat desk vs. the group using inclined
desk (in ° through goniometer and cm through inch tape).

FLAT DESK

INCLINED DESK

(¢m)

Flexion (°) 48.26 £2.25 62.48 £2.76
Extension (°) 47.12+2.5 65.51 £2.34
Right Iate:al flexion 3288+1.6 44.11 + 1.6]
Left late{ril flexion 32.12+£1.53 4395+1.74
Flexi:]l:: (em) 29+0.37 2.51+0.39
Extension (¢m) 6.04 £0.22 7+0.28
Right lateral 024 £ 0.46 6.71 £0.43
flexion(cm)
Left lateral flexion 9.2+£0.42 7.04 +£0.41]

Table 2: Comparison between the means of cervical ranges of individuals using flat desk and

inclined desk

FLAT DESK INCLINED DESK
Flexion (°) 48.26 £ 2.25 62.48 +2.76
Extension (%) 4712+ 2.5 65.51 £ 2.34
Right lateral flexion 3288+ 1.6 44,11 £1.61
(*)
Left lateral flexion 32,12+ 1.53 4395+ 1.74
(*)
Flexion {cm) 29+037 251 +£0.39
E xtension {cm) 604 0,22 TE2R
|- Right lateral flexion(cm) 9.24 + (.46 6.71 +0.43
Left lateral flexion (cm) 02+042 T.04 £ 0.41

Volume 2 Number 3, July - September 2009
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Table 2: Comparison between the means of cervical ranges of individuals using flat desk and

inclined desk.

FLEXION & EXTENSION

N W A O O 9N
o O O O O o
L L L

Mean range of motion(degree)
o

o

flexion

65.51

mflat desk
Hinclined desk

extension

Figure 2: Mean of ranges of right and left lateral flexion through goniometer

RIGHT & LEFT LATERAL FLEXION
3 50 4411 43.95
5 45
:g 40 N
83
o ] flat desk
€ 25 - .. .
5 20 - Einclined desk
> 15 1
c
S 10 -
g °
[ i
s 0
rt lat flex It lat flex

The study was conducted to compare the pain
free ranges of cervical spine in students using flat
desk to those using inclined desk since last 5 yrs.

Figure 1 shows the comparison between the
mean of flexion range of motion measured
through Goniometer of students using flat desk
(48.26 + 2.25) to those using inclined (62.48 + 2.76)
which proved insignificant when analyzed
through Z test (2.2486, p>0.10). Thus accepting

the null hypothesis. It also compared extension
range of motion with the mean value of flat desk
(47.12 £ 2.5) to the value of inclined desk (65.51 +
2.34) which gives a significant change (5.5225,
p<0.05) rejecting the null hypothesis.

Figure 2 shows Right and Left lateral flexion
ranges through universal goniometer comparison
between flat and inclined desk with the mean
values (32.88 + 1.6 , 44.11 £ 1.61 respectively).

Physiotherapy and Occupational Therapy Journal
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Figure 3: Mean of ranges of flexion and extension through tape method

FLEXION & EXTENSION

Mean range of motion(cm)
O =~ N W b OO ON ©

flexion

mflat desk
Einclined desk

extension

Figure 4: Mean of ranges of right and left lateral flexion through tape method

RIGHT & LEFT LATERAL FLEXION

Mean range of motion(cm)
O~ NWhhooOON ©® OO

rt lat lex

mflat desk
Minclined desk

It lat flex

The statistical analysis proved favorable to the
alternate hypothesis (4.9140, p<0.05 and 5.0297,
p<0.05 respectively).

Figure 3 is a comparison between the mean
of pain free Flexion (inch tape method) available
in flat desk user group (2.9 + 0.37) with the
inclined desk users (2.51 + 0.39). The Z test values
(0.7109, p>0.10) rejected the expected result of
the study. The analysis of extension between the
two groups accepted the alternate hypothesis
(2.5885, p<0.05) with the mean ranging 6.04 +

Volume 2 Number 3, July - September 2009

0.22 of flat desk to that of inclined desk 7 + 0.28.

Figure 4 is the comparison of right lateral
flexion of flat desk (9.24 + 0.46) to that of inclined
desk (6.71 £ 0.43). The null hypothesis is rejected
through Z test (3.9518, p<0.05). The comparison
of left lateral flexion of the flat desk users (9.2 +
0.42) to those using inclined desk (7.04 + 0.41)
proved significant at 3.6265, p<0.05.

DISCUSSION
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The relationship between poor working
postures and the development of neck pain has
been widely studied, but whether this can be
related back to school sitting posture was the
purpose of the study. School pupils” primary tasks
require them to sit for the majority of their
classroom lessons and education years. Their
seated classroom tasks include reading, writing,
listening and computer use. As different postures
are usually adopted for some of these tasks (e.g.
writing compared with listening), chair and desk
features may be contrary to recognized safe sitting
postures. Furthermore, an uncomfortable body
posture can destroy a student’s learning interest,
even during the most stimulating and interesting
lesson.

Of the total seated time, Storr-Paulsen and
Aagaard-Hensen  (1994) found  that
approximately 43% of classroom time was spent
in a backward-leaning position, whereas 57% was
spent leaning forwards e.g. reading or writing.
Hence, up to 80% of the pupils’ time was,
therefore, spent slumped on the desktop. It is
reasonable to conclude that the sit up straight and

don’t slouch’ is not the typical pupil sitting posture
(28).

The duration of sitting is consistently high
throughout pupils” education. Children spend a
large part of their school days in the classroom,
and yet the effect of the design of school furniture
on their behavior and health has received limited
attention. As children progress through their
education years, the percentage of time they are
expected to be physically active i.e. not sitting,
reduced from 73% in the preschool category to
19% in the mid-high school years. As
schoolchildren spend most of their time at chairs
and desks, the relationship between their
anthropometric measurements and the physical
design of their chairs and desks is therefore as
essential as a correct workspace design feature
@9, School children may spend approximately
30% of their waking hours at school, much of that
sitting ©0.

A sustained flexed posture causes soft tissue
stresses on the spine. In a child’s early life, postural
deviations are likely to be functional and fully
reversible V- Children’s bones are particularly soft

during their school years; hence they can be easily
deformed by long-term stretching ©?- Significant
latissimus dorsi and trapezius activity, and the
finding that erector spine was most active in the
erect, upright position is of anatomical importance
in analyzing sitting postural behavior - These
authors stated that further myography studies
may be valuable in determining what features
should be considered for the design and
dimensions of school furniture (in conjunction
with basic anthropometric requirements).
Karvonen et al. (1962) supported a related view,
recommending that school furniture design
should permit changes in sitting posture. If,
however, comfortable and correctly designed
furniture was provided, there would be less
incentive for children to make postural changes.
As children’s muscles tire more rapidly than
adults’ during static muscle work, introducing
regular postural change is important ¢4-

Significant physical growth takes place
during the school years; girls reach 65% of their
stature at age 4, whereas boys reach 60% of their
stature at age 4 ® The growth spurt occurs at an
earlier age in girls than in boys, with girls reaching
95% of their stature at age 13, but boys not
reaching the same percentage until age 15 %
According to Floyd and Ward (1969), the mean
stature for secondary school boys is 174.5 cm,
whereas for girls it is 163.1 cm. The implication of
this is that a range of furniture sizes should be
available to achieve a reasonable fit, with a
recommendation that beyond age 14 one category
of furniture size should not be recommended ©

Students using flat desk top tend to slouch
more on the table top while reading and writing.
More of the trunk bending leads to more of the
forward head posture of neck. Reading on flat
desk require sharp bend in the cervical spine
which can not be maintained for long.
Furthermore, in this position the reading distance
is larger than 25 to 35 cm (the height of the table
must coincide with approximately the level of
elbow). Consequently, children and adults always
bend forward with curved spine over the table.
In forward bent position of trunk and head
considerable muscle force is needed. A prolonged
continuous contraction causes lack of oxygen,
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accumulation of sour metabolites and intracellular
shortage of potassium. Pain is the result which
can lead to muscle spasm, which closes a vicious
circle. Prolonged isometric contraction can even
cause an inflammation process with fibrosing; the
result is passive shortening of the muscle.

The data analysis shows that the flexion
ranges are not affected in either of the group as
maximum time spent by the students is in flexed
position while reading and writing. But due to
prolonged flexed posture in students there is
adaptive shortening of these muscles which results
is limitation in extension range of motion. The
excessive load on trapezius studied in august 1984
while reading and writing (18) proved true in both
the groups. The spasm in upper fibers of trapezius
was more prominent in students using flat desk
than in those using inclined desk. Thus, the neck
pain was more reported in flat desk group.

The group A were using sled desk (as per
described by Chanda Nelofer Khanam ) while
other group B were using table and chair
separately. The study conducted, advises chair
and table to be better over sled desk.Students
realized the importance of feature that contribute
to good furniture design. They preferred furniture
height to be adjustable *

Tilted work surface reduces neck flexion and
tension in the neck muscles. A 15° sloping tabletop
was found to decrease neck angle by
approximately 6°. Helps maintain more of erect
spine, thus less of MSD.

CONCLUSION

We conclude from the study that the
implementation of ergonomically designed
adjustable inclined desk for the school students
in their pre-adolescent age is beneficial over the
traditional usage of flat desk. The desk height and
the degree of inclination should be adjustable
according to the need of the individual. This
provides more erect and anatomical posture for
the cervical spine. Hence, reducing the occurrence
of musculoskeletal disorders related to neck in late
adulthood. This also reduces the occurrence of
neck pain due to sharp bent seen while reading

Volume 2 Number 3, July - September 2009

and writing on flat desk.

REFFRENCES

1. Kisner Carolyn; Colby Lynn Allen; “ Therapeutic
exercise foundation and techniques”; Jaypee
Brothers ; 3" ed; 597.

2. Dr.D. Breithecker; “ Federal working group of the
development of posture and exercises”; Wiesbaden,
Germany; 2007; 17.

3. Saito, S; Miyao, M; Kondo, T; Sakakibara, H;
Toyoshima, H: “Ergonomic evaluation of working
postures of VDT operation using personal
computer with flat panel display”; Ind Health, 1997;
35: 264-270.

4. Trevelyan, FC; Legg, SJ; “Back pain in school
children - where to from here?”; Applied
Ergonomics, 2006; 37: 45-54.

5. Ming, Z; Nérhi, M; Siivola, J; “Neck and shoulder
pain related to computer use”; Pathophysiology,
2004; 11: 51-56.

6. Szeto, GPY; Straker, LM; O’Sullivan, PB; “A
comparison of symptomatic and asymptomatic
office workers performing monotonous keyboard
work - 2: Neck and shoulder kinematics”; Manual
Therapy, 2005; 10: 281-291.

7. Szeto, GPY; Straker, L; Raine, S; “ A field
comparison of neck and shoulder postures in
symptomatic and asymptomatic office workers”;
Applied Ergonomics, 2002; 33: 75-84.

8. Minna Stahl, Marja Mikkelsson, Hannu
Kautiainen, Arja Hakkinen, Jari Ylinen and Jouko J.
Salminen; “Neck pain in adolescence. A 4-year
follow-up of pain-free preadolescents”; Pain, 2004;
110 (1-2): 427-431.

9. Sam Murphy, Peter Buckle and David Stubbs; “A
cross-sectional study of self-reported back and
neck pain among English schoolchildren and
associated physical and psychological risk
factors”; Applied Ergonomics, 2007; 38 (6): 797-804.

10. Sam Murphy, Peter Buckel and David Stubbs ; “
Classroom posture and self reported back and neck
pain in school children”; Applied Ergonomics, 2004;
35 (2): 113-120.

11. NiemiSM, Levoska S, Rekola KE, Keinanen-
Kiukaanniemi SM; “Neck and shoulder pain of
high school ctudents and associated psychological
factors” ; | Adolesc Health, 1997; 20 (3): 238-242.



110
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Meenakshi Singh, Aparna Sarkar, Neha Singhal, Nitesh Bansal, Neha Gupta, Surabhi Tandon

R.R.E.E. Motmansa; “Evaluation of three types of
school furniture according to prEN 1729”; Product
Ergonomics Research Centre, Katholieke
Hogeschool Limburg, Genk, Belgium.

M De Wall, M. P.].M. Van Riel, C] Snijders, ] P Van
Wingerden; “The effect of sitting posture of a desk
with a 10° inclination for reading and writing”;
Ergonomics, 1991; 34 (5): 575-584.

Margareta Nordin; Victor Hirsch Frankel; “Basic
biomechanics of the musculoskeletal sys”; Woters
kluwer health, 430.

M.Marschall, A.C. Harrington, J.R. Steele; “Effect of
work station design on sitting posture in young
children”; Ergonomics, 1995; 38 (9): 1932-1940.

Freudeuthal A, Van Riel M P, Molenbroek JEM,
Snijders CJ; “The effect on sitting posture of a desk
with a ten degree inclination using an adjustable
chair and table”; Applied Ergonomics, 1991; 22: 329-
336.

K.H.E.Kroemer; Etienne Grandjean; “Fitting the
Task to the human”; crc press, 63.

Karin Harms Ringdahl, Jan Ekholm, Kristina
Schuldt, Gunnar Nemeth, Ulf P. Arborelius; “ Load
moments and myoelectric activity when the
cervical spine is held in full flexion and
extension”; Ergonomics, 1986; 29 (12): 1539-1552.

Anonymus ; “Trunk posture and load on the
trapezius muscle whilst sitting at sloping desks”;
Ergonomics, 1984; 27 (8): 873 - 882.

M K Gouvali and K Boudolos; “Match between
school furniture dimensions and children’s
anthropometry”; Applied Ergonomics, 2006; 37 (6):
765-773.

Georgia Panagiotopoulou, Kosmas Christoulas,
Anthoula Papanckolaou and Konstantinos
Mandroukas; “Classroom furniture dimensions
and anthropometric measures in primary school”;
Applied Ergonomics, 2004; 35 (2): 121-128.

Claudia Parcells R.N., M.S.N.a, Manfred Stommel
Ph.D, a and Robert P. Hubbard Ph.D.b; “Mismatch
of classroom furniture and student body
dimensions Empirical findings and health
implications “; Journal of adolescent health, 1999; 24
(4): 265-273.

F.H. A. Bex; “Desk heights”; Applied Ergonomics,
1971; 2 (3): 138-140.

Anna Lindblad Berkhout, Karin Hendriksson-
Larsén and Paulien Bongers; “ The effect of using a
laptopstation compared to using a standard laptop
PC on the cervical spine torque, perceived strain

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

and productivity” ;Applied Ergonomics, 2004; (35):
147-152.

Lea Saarni, Clas-Hakan Nygard, Aria Rimpela,
Tapio Nummi; “The Working Postures Among
Schoolchildren — A Controlled Intervention Study
on the Effects of Newly Designed Workstations”
Journal of School Health, 77 (5): 240 - 247.

Cardon, Greet M, De Clereq, Dirk L.R. De
Bourdeaudhuji, Ilse M M; “Back education efficacy
in Elementary School children: A 1-year follow up
study”; Health services Research, Spine, 27 (3): 299-
305.

Steve ] Linton, Anna Lisa Hellsing, Tanja Halme
and Kerstin Akerstedt; “ The effect of
ergonomically designed school furniture on pupils
attitudes, symptoms and behavior” ; Applied
Ergonomics, 1994; 25 (5): 299-304.

Storr-Paulsen, A. and J. Aagaard-Hensen: “The
working position of school children”; Applied
Ergonomics, 1994; 25 (1): 54-63.

Jeong, B. Y. and K. S. Park; “sex difference in
anthropometry for school furniture design”;
Ergonomics, 1990; 33 (12): 1511-1521.

Linton, S.J., A. L. Hellsing, T. Helme and T.
Akersted; “The effect of ergonomically designed
school furniture on pupil’s attitudes, symptoms
and behavior”; Applied Ergonomics, 1994; 25: 2299-
2304.

Grimes, P,; “Ergonomics: Design of Usability”;
School pupil posture : proceedings, 4" conference
of the New Zealand Ergonomics society,
Palmerston North, 1992.

Mandal, A. C.; “the seated man (homo sedens). The
seated work position. Theory and practice”;
Applied Ergonomics, 1981; 12 (1): 19-26.

Floyd, W.F.and ].S. Ward; “ Anthropometric and
physiological considerations in school, office and
factory seating”; Ergonomics, 1969; 12 (2): 132-139.
Karvonen, M. J., A. Koskela and L. Noro;

“Preliminary report on the sitting postures of
school children”; Ergonomics, 1962; 5: 471-477.

Oxford, H. W.; “ Anthropometric data for
educational chairs”; Ergonomics, 1969; 12 (2): 140-
161.

Physiotherapy and Occupational Therapy Journal



Physiotherapy and Occupational Therapy Journal
Volume 2 Number 3, July - September 2009

Cognition in relation with hand dominance
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ABSTRACT

This was an experimental study done to determine the effect of hand dominance on cognition.

60 female subjects between the age group of 18-25 years from SBSPGI were selected

through

convenient sampling by using inclusion and exclusion criteria. Subjects were divided in two
groups- group A (Right handed individual) and group-B (Left handed individuals). Both the
groups were assessed for their cognitive functions i.e. attention, memory and learning using trail
making test, modified MMSE and VAK learning questionnaire. Data was analysed using
independent t test and descriptive statistics. CONCLUSION: Left handers were found to be better
in performing memory and attention tasks as compared to right handers. Majority of left handers
were found to have auditory learning style and majority of right handers were found to have

visual learning styles.

INTRODUCTION

Cognitive processes are generally defined as
the abilities that enable us to “think” which
includes the ability to concentrate (pay attention),
remember and learn. It is the method used by the
central nervous system to process information and
includes knowing, understanding and awareness
Assessment of cognition is the important
component under physical examination of patient
which includes assessment of memory, orientation
and ability to assimilate and manipulate
information. Because persons with cognitive deficit
often cannot recognize their own impairments
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Cognitive intervention is being increasingly used
for the treatment of many neurological conditions
like parkinsonian disease, traumatic head injury,
and stroke. The cognitive component of cognitive
intervention focuses on modification of individual
thoughts and and feelings, through examination
of cognition that arises in response to stressors.
Complete understanding of cognition is important
for planning effective treatment in patients with
brain damaged due to various neurological
insults.® (Stroke, head injury) There are various
factors which affects patient cognition like age,
gender, pregnancy, handedness, systemic diseases
like diabetes, hypertension etc. Naugels et al (1998)
stated that left hand dominant individuals are
more prevalent among the patients suffering from
dementia of Alzheimer disease which begins prior
to the age of 65 as compared to right hand
dominant individuals. The premotor area of
cerebral cortex is involved with the control of
hand movements and it is larger in left side of
right handed individuals than in the left handed
individuals. Studies have found that the left
hemisphere is important for language, logical
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decision making, in performing analytical task,
mathematical calculation and performing fine
motor skills. Each of the two cerebral hemisphere
is responsible for specific functions that are not
ordinarily performed by opposite hemisphere. The
regional specialization is called as hemispheric
lateralization.

Hand dominance has been a topic of
investigation since so many years but the studies
showing its influence over cognition are scarce.
Thus, this study attempts to find out effect of hand
dominance on cognition.The aim of the study is
to found that is there any influence of hand
dominance on cognitive components like learning,
attention, memory.

METHODOLOGY

POPULATION: 400 female subjects between
the age group of 18-25 years I were selected
through convenient sampling by using inclusion
and exclusion criteria.

SOURCE: Subjects were taken from SBSPGI,
Balawala, Dehradun

SAMPLE: 60 Subjects were subjects were
selected for the study on the basis of inclusion and
exclusion criteria.

DESIGN: This study was an experimental
study with descriptive in nature. It was based on
comparison of cognitive functions (learning,
attention, memory) in right and left handed
individuals who were given trail making test for
assessing their attention and VAK (visual,
auditory, kinesthetic) learning style questionnaire
for assessing their learning style and modified
MMSE (Modified Minimental status examination)
for assessing their memory.

PROCEDURE: Subjects were divided in two
groups- group A (right handed individual) and
group-B (left handed individuals). Firstly attention
of both groups were assessed by using trail making
test and than memory of both groups were assessed
by using modified MMSE scale and lastly learning
style were assessed through VAK learning
questionnarie.Time for completing the attention
task for group-A and group-B were noted. The

score and duration of completing memory task
were noted and lastly learning style were noted
on the basis of number of maximum option as a,
b, c.The values of both groups were compared
through independent sample t test and descriptive
statistics.

OUTCOME: Duration for attention task using
trail making test, score and duration for the
memory task using modified MMSE and scores
for the learning styles using VAK learning
questionnaire.

DATA ANALYSIS AND RESULT

An experimental design consisting of 60
subjects (females) of age group 18 to 25 years were
allocated in two groups on the basis of their hand
dominance for the study. Each group consists of
30 subjects. The values were collected through
single task. The data was analyzed by using
software SPSS version11.00.

COMPARISION OF COGNITIVE
FUNCTIONS IN BOTH GROUPS

e Group-A(right handed)
e Group- B(left handed)

COMPARISION OF ATTENTION TASK IN
BOTH THE GROUPS VIA TRAIL MAKING
TEST

> Results of trail making test part-a

> Results of trail making test part-b

DISCUSSION

This study was an experimental study which
was designed to find out the effect of hand
dominance on cognition i.e. learning, attention
and memory. Subjects were divided into two
groups on the basis of their hand dominance i.e.
group A for right handed individuals and group
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Table 1: Table showing mean and standard

Table 3: Table showing mean and standard

deviation of group-A and group-B for their trail deviation of group-A and group-B
making test part-a. for their memory (scores)
Attention (Trail making test Memory-Score
part-a) .
Groups | Mean And Unpaired t
Mean And SD D Test
Groups unpaired t
test t p value
Value
t p
value | value A 82.66+8.091 - 0.001
A(right | 46.2040+9.7201 | 4.867 | 0.001 (Right 3.926
handed) Handed)
B(left 34.5630+8,7831 B(Left 89.50+5.042
handed) Handed)

Mean and SD for group-A (right handed) found
to be (46.2040+9.7201) and for group-B is found
to be (34.5630+8.7831) for trail making part-a

Table 2: Table showing mean and standard
deviation of group-A and group-B for their
trail making test part-B

Mean and SD for group-A (right handed) found
to be(82.66£8.091)and for group-B is found to
be(89.50+5.042) for trail making part-b.

Table 4: Table showing mean and standard
deviation of group-A and group-B
for their memory (duration)

Attention (Tral Making Pari-B)
Groups Mean And SD Unpaire t test
t value pvalue
Alnght 91862789 (3173 0.002
handed)
BiLeft 134241533 0.003
Handed)

Mean and SD for group-A (right handed) found
to be (91.86+27.89) and for group-B is found to be
(73.42+15.33) for trail making part-b.

Volume 2 Number 3, July - September 2009

MEMORY-DURATION
Groups Mean and SD Unpiamred ¢ fest
tvalue pvalue
ARRIGHT | 296613518 | 2491 016
HANDED)
B(LEFT 208.66430.78
HANDED)

Mean and SD for group-A (right handed) found

to be (229.66+35.18) and for group-B is found to

be (208.66+30.78) for trail making part-b
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Table 5: Table showing comparison of learning styles in both the groups

Groups Auditory Visual Kinesthetic
Group-A 3% 2084 6. 7%
Group-B 36.7% 43.3% 20%

Graph-1 Showing Mean and Standard
Deviation of both groups through Trail
Making Test Part-A
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B for left handed individuals. Both the groups
were analyzed for their cognitive functions using
trail making test for attention, modified MMSE
for memory and VAK learning questionnaire for
learning style. Data was analyzed using
independent sample t test and descriptive
statistics. For the ease of convenience, result of
the study will be discussed as follows:

e Attention
e Memory
e Learning style

Attention: The results showed that left
handed individuals took less time to complete the
trail making test as compared to right handed
individuals in our study. This finding can be
explained by the study done by S F Witelson
(1985) and Moffat SD Etal (1998). They stated in
their study that corpus callosum, the main fiber
tract connecting the two cerebral hemispheres,
was larger by about 0.75 square centimeters, or
11 percent, in left-handed and ambidextrous
people than in those with consistent right-handers
which plays an important role in hemispheric
integration. That may be one of the reasons that
left handed individuals were found to be more
attentive as compared to right handers.

Memory: Left handers scored more in
memory scale and they took less time to complete
the task as compared to right handers in our study.
This is in agreement with the study done by JR.
Minkel, Stephen D.Christmas and Ruth etal. In
their review article, they stated that superior
episodic memory is associated with
interhemispheric processing which is stronger in
left handed individuals. These findings were also
supported by another study done by Arthur W
Toga Who stated that the anatomical connectivity
of the anterior temporal and inferior frontal lobe
is thought to be more highly developed in left
handed individuals.

Learning styles:.Majority of right handed
individuals were found to have auditory learning
style and majority of left handed individuals were
found to have visual learning style. The
physiological reason for difference in their learning
style may be because of differences in processing
the information through right and left hemisphere

Volume 2 Number 3, July - September 2009

or in combination as told by Roshian M.Ali in the
year 2006 They concluded in their study that
learning styles were found to be associated with
brain hemisphericity.

Thus in our study, we found that left handers
were better in performing attention and memory
tasks as compared to right handed individuals.
This finding may be explained by the fact that
broader and deeper connections exist between the
two hemispheres of left handers as compared to
right handers. We also found different learning
styles in right and left handed individuals in our
study.

On the basis of these results, it may be
concluded that handedness has greater impact on
cognition. So, it provides an important
contributing tool for setting the treatment goal and
plan out treatment of the patient.
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Effect of aging on timed balance test scores

Chaya Garg*
Kanika Malhotra**

ABSTRACT

Background and purpose: Although tests of standing balance are frequently included in
neurological evaluations, few objective data are available to indicate how well individuals of
different ages should be able to maintain standing balance. The purpose of this study was: (1) to
establish the relationship between performance on timed balance tests and age, and (2) to provide
data for use in clinical assessments of patients from 20 - 69 years of age.

Subjects: Normal males and females (n=75) in the age group of 20-79 yrs were included in
the study after they gave their informed consent.

Methods: The subjects were allocated to the five groups according to their age Group A (20-
29 years), Group B (30-39 years), Group C (40-49 years), Group D (50-59 years) and Group E
(60-69 years). The subject stood without shoes with weight bearing lower extremities inside 18-
by 20- inches frame on a smooth and level surface. Subjects in each age group performed eight
balancing activities and time was recorded for each activity on a digital stop watch.

Results: All subjects balanced for 30 seconds with feet 8 inches apart and with feet together
both with their eyes open and with their eyes closed. One legged balance activities were not,
however, accomplished for 30 seconds by all subjects. A significant negative correlation existed

between the age and the time balanced on one leg with eyes open and closed.

Conclusion: The duration that individuals are able to maintain standing balance on one leg

is highly related to age.
Key Words: Timed balance tests

INTRODUCTION

Equilibrioception or sense of balance is one
of the physiological senses. It helps to prevent
falling over when walking or standing still.
Balance is defined as the ability to maintain the
projection of the body’s center of mass within
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manageable limits of the base of support, as in
standing or sitting, or in transit to a new base of
support, as in walking. According to Woollacott
@ balance can be defined as the ability to maintain
the body’s center of gravity over its base of support
with minimal sway or maximal steadiness.

For many elderly subjects, the aging process
is inevitably accompanied with restriction of the
ability of independent movement and loss of
balance . The postural system consists of several
sensory systems (somatosensory, visual and
vestibular), the motor system and a central
integrating control system, which involves
complex interactions among multiple neural
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systems @. These systems are known to be affected
by aging and result in an impairment of the ability
to maintain stance ®. Aging is associated with
decline in the function of the sensory systems ©*
%, with diminished muscle strength, decreased
muscle volume and mass, loss of muscle fibers,
alterations in the motor units, changes in posture
and decreased balance control ©.

Adequate postural control depends on the
integration of vestibular, somatosensory and
visual information of the body motion ®. Loss of
sensitivity in peripheral sensory systems has been
reported so frequently in the elderly without
diagnosable disease that these losses are widely
regarded as a normal consequence of aging ).

The changes in the somatosensory, vestibular
and visual systems have shown significant
deterioration in these systems in older adults.
Advancing age accompanied with a generalized
reduction of the visual system and impaired vision
has been associated with postural instability and
increased risk of falls ®. Comparison of older and
younger subjects showed age-related decreases in
vestibular function ®. Adults above 70 years of
age have a 40% reduction in sensory cells within
the vestibular system ®. Studies on age-related
changes in the somatosensory system reflect a drop
in the proprioceptive function of the elderly, a
reduced vibration sense at the ankles © and
changes in joint sensation @.

Age is often accompanied by balance
disorders or age-related pathologies, for example
osteoarthritis, stroke, Parkinson’s and Alzheimer’s
disease, which hinder independent mobility and
lead to postural instability. It is estimated that one-
third to one-half of the population over 65 years
presents some problems with balance control, as
shown in literature . Since small balance
impairment is a consequence of natural aging
process, several authors showed that body sway
increases with age © 12, For this reason, only a
good knowledge of the effect of age on the stability
of stance allows to differentiate between
physiological aging and the pathologies leading
to impaired balance control ©.

Tests of standing balance are frequently
included in neurological evaluations, still few
objective data are available to indicate how well

individuals of different ages should be able to
maintain standing balance. Even balance tests, for
which maximum timed end points (5 - 75 seconds)
are established, do not specifically support the
clinical appropriateness of the end points or
support with objective data their description of
changes in the capacity of older individuals to
perform timed balance tests * . For example
Potvin and Tourtellotte 519 claimed that all young
adult, healthy subjects can balance on one leg for
30 seconds with eyes closed, but they offered no
data to support their claim. Studies often included
comparison of the ability to maintain stance for
groups of young and older people only ©°1) or
compared middle-aged and elderly people ©, or
include only a single age group ©.

Clearly, if clinicians are to use balance tests
as a part of neurological evaluations, they need
tests that are objective and for which age-related
data are available. The purpose of this study was:
(1) to establish the relationship between
performance on timed balance tests and age, and
(2) to provide data for use in clinical assessments
of patients from 20 - 69 years of age. Like sway,
performance on timed balance tests was expected
to be significantly correlated with age.

Previous studies have not given conclusive
evidence in favor or against “decreased timed
balance test scores with aging”. So the topic
certainly begs further investigations.

METHODS

Normal males and females (n=75) in the age
group of 20-69 yrs were included in the study after
they gave their informed consent. Subjects were
excluded from the study if they were unable to
follow instructions or had vertigo, any
neurological diagnosis that could account for
possible loss in balance and falls such as CVA,
Parkinson’s disease, cardiac problem, TIA,
multiple sclerosis, orthopaedic dysfunction of
trunk and lower extremities such as fracture,
surgery, lower limb joint replacements, were
undergoing balance training or strength training
for lower limb, were unable to walk without an
assistive device, were dependent in activities of
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daily living. Subjects were then assigned into 5
age groups.

Group A - Age 20-29 years

Group B - Age 30-39 years

Group C - Age 40-49 years

Group D - Age 50-59 years

Group E - Age 60-69 years

Every subject in each group performed the
eight balancing activities and the goal of each
activity was to maintain balance for 30 seconds.
The subject stood without shoes with weight
bearing lower extremities inside 18- by 20- inches
frame on a smooth and level surface. Subjects in
each age group performed eight balancing
activities and time was recorded for each activity
on a digital stop watch. Each subject was
permitted five attempts per activity to reach the
30-second goal. If the subject reached this goal,
we recorded a time of 30 seconds. If the subject

did not reach his goal, we recorded the best of the
five timed trials.

Subjects performed the following balancing
activities:
1. balancing on two legs, with the feet 8 inches
apart (first with eyes open and then with
eyes close).

2. balancing on two legs, with the feet together
(first with eyes open and then with eyes
close).

3. balancing on right leg (first with eyes open
and then with eyes close).

4. balancing on left leg (first with eyes open
and then with eyes close).

All subjects performed two-legged activities
before the one-legged activities. They were allowed
to rest as necessary and to alternate between legs
as they wished during one-legged balance. If any
of the following events occurred before 30 seconds
had lapsed, we stopped the timed trial and noted
the time:

a. during two legged balance, any
displacement of the feet on the floor;

b. during one legged balance, any use of the
arms or the contra lateral leg for support
such as bracing the non-weight bearing

Volume 2 Number 3, July - September 2009

lower extremity against the weight bearing
lower extremity, hopping on the weight
bearing lower extremity, or moving the
weight bearing lower extremity outside the
confines of the frame; and

c. opening the eyes during the eyes closed
activities.

RESULTS

Although a few old subjects required more
than a single trial, all subjects balanced for 30
seconds with feet 8 inches apart and with feet
together both with their eyes open and with their
eyes closed. One legged balance activities were
not, however, accomplished for 30 seconds by all
subjects. The test results for the 5 groups are
summarized in table: 1.

The mean duration that one legged balance
could be maintained was longer with the eyes open
than with the eyes closed. Similarly a larger
percentage of subjects failed to balance for 30
seconds with the eyes closed than with the eyes
open (Fig 1 and 2).

The mean amount of time subjects could
maintain balance on one leg and the percentage
of subjects balancing for 30 seconds diminished
with age (Fig 1 and 2). A significant relationship
existed between the age and time balanced on one
leg with eyes open and closed when analyzed
using a Pearson product moment correlation test
(Fig 3, 4, 5, 6) and table 2.

DISCUSSION

Although tests of standing balance are
frequently included in neurological examinations,
few objective data are available to indicate how
well individuals of different ages should be able
to maintain standing balance. This study presents
objective information regarding standing balance.
Such objective documentation should allow the
clinician to make better judgments. We choose to
study healthy people who functioned
independently without assistive devices in the
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TABLE 1: Comparison of variables in different age groups.

GROUFP A GROUPB JGROUPC §| GROUP D || GROUPE
Mean(SD) Mcan(SD) f Mcan(SD) § Mean(SD) || Mean(SD}

Time (in seconds) for balancing on two

s i ; 30(0) 30(0) 30(0) 30(0) 30(0)
legs with feet 8 inches apart E yes open
Time (in seconds) for balancing on two -

: ; J000) 30(0) 3000)
legs with feet 8 inches apart Eyes close

30(0) 30(0)

Time (in seconds) for balancing on two
" 30(0) 30(0) 30(0) 30(0)
legs with feet together Eyes open

Time (in seconds) for balancing on two

legs with feet together Eyes close ) 00 ) 00 00
Time (in seconds) for balancing on right 29.68

leg Eyes open (0.94) (3.54)

Time (in seconds) for balancing on right 24.79 4.45

leg Evyesclose (2.79) (1.19)

Time (in seconds) for balancing on left 28.26 953

leg Eyes open (3.97) (3.14)

Time (in seconds) for balancing on left 1691 238

leg Eves close (3.57) (1.10)

Table 2 : Correlation between the age and time balanced on one leg

Variable r P
Time for balancing on night leg Eyes open ~0.95] =0.01
Time tor balancing on nght leg Eyes close -0.921 < (.01
Time for balancing on left leg Eves open - (L858 < 0.0
Time for balancing on left leg Eves close - 0829 = 0.01
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Fig. 1: Time for Balancing on Right Leg (Eyes
Open and Close)

Fig. 4: Correlation between Age and Right Leg
Balance Scores (Eyes Close)
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community as they presented a more realistic
standard of comparison for the elderly people seen
by physical therapists. They represented a
population who were fairly active and had fairly
good health, in spite of presence of some
pathology. All for tests in this study showed a
trend toward age-related declines. These
preliminary data suggest the need for using age
related data in order to make judgments for older
adults.

Our findings suggest that an inability to
maintain balance for 30 sec while the feet are
together is abnormal, whether the eyes are open
or closed in individuals from 20-69 years of age.
This finding is consistent with the report of Potvin
and Tourtellotte 1519, Romberg’s sign, the
tendency to sway and fall when the eyes are closed
and the feet approximated, can legitimately be
considered demonstrative of an abnormal state
in patients younger than 69 years of age.

The mean time scores reported for one-legged
balance in this study are somewhat lower, at least
in the younger age group, than they would have
been if an upper limit of 30 seconds had not been
established. Analysis demonstrates an inverse
relationship between age and balance. This
suggests that grouping according to age is
required if normative data is to be obtained.

The findings are in agreement with previous
studies examining balance during quiet stance
showing increased body sway in the elderlies ¢ *
.17 Tt is known that the body sway increases
also with deficit of information from one of the
sensory systems: visual, vestibular or
somatosensory®. We found that the values
increased significantly in the absence of visual
information (with eyes closed) in each age group
examined. Interesting to note is that the
combination of sensory deficit (visual,
somatosensory or both) with advancing age is
likely responsible for the postural instability.

Jonsson ¥ identified two distinct postural
phases that are necessary to perform single leg
stance. During the dynamic phase, there was a
rapid decrease of force variability amplitude as
the subjects made postural adjustments to regain
standing balance after transferring weight to one
leg. The change in force amplitude occurred within

the first five seconds of testing. During the second
phase, static postural equilibrium was required
to maintain balance on one foot, and the force
variability was minimal. They concluded that
elderly subjects had difficulty maintaining balance
in the static phase due to difficulty adjusting
postural control during the initial dynamic phase
of one-leg stance. Another possibility for the
decrease in stance times for elderly subjects is a
decrease in lower extremity muscular strength
and endurance.

The limited number of subjects in the study
prevents the use of these results as true normative
values for balance, as does the nature of the
sample (i.e., volunteers rather than randomly
selected subjects). The information does, none the
less, indicate the level of balance for subjects of
different ages.

Whether the ability to balance as tested is
related to functional capacity awaits further
testing. This relationship and testing of the benefits
of balance exercises, which have been advocated
for increasing postural control, increasing
confidence, and preventing falls 19 are areas
worthy of future research.

CONCLUSION

Our study results show that the balance
scores decrease with increasing age. The duration
that individuals are able to maintain standing
balance on one leg is highly related to age. The
practical implication of this information in patient
assessment is that performance in timed tests is
age specific and that the clinician’s expectations
for patients should be based on the patient’s age.
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ABSTRACT

Objective: Various factors tend to affect the attitude of students towards their course and
future. This study investigated the attitude and perception of physiotherapy students towards
their education and profession. The study also explored the limitations in the development of the
discipline in India and the suggestions to overcome it.

Study design: Cross sectional

Methodology: 266 intern and final year students of 5 different physiotherapy colleges of
Mangalore were selected by random sampling and their attitude towards their education and
profession was assessed using Physiotherapy Student’s Attitude Questionnaire (PSAQ). The self-
report questionnaire consisted of 34 items, of which 27 were close ended questions and 7 were
open ended questions.

Results: All the 4 domains of the questionnaire have poor association according to the chi
square test. There was no significant difference in all the four domains between the interns and
final years. Gender wise differences were also not significant according to unpaired t test. Many
reasons were cited by the participants for stagnation of professional growth and suggestions to
overcome were given for the same.

Conclusion: It can be concluded that the students and interns are indecisive with the course
and their profession. However there are many untouched long standing problem areas which
need to be modified.
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INTRODUCTION

Physiotherapists are concerned with using
their knowledge and clinical skills to eliminate
functional limitations and disability, thus enabling
the individuals to achieve the most optimal quality
of life possible. A proper education, hard work,
optimal exposure to cases during the learning
years and proper guidance are a few stepping
stones to the success of the therapist as well as to
the profession'.

In India, there are numerous universities
which impart the knowledge of Physiotherapy.
The profession is governed by Indian Association
of Physiotherapists. Physiotherapy is a four to
four and a half years course, with six months of
internship 2. On completion of the course the
student is expected to be familiar with a thorough
idea of the condition, proper evaluation
techniques, reasoning for the management, goal
setting and treatment of the patient.

Strohschein ] et al stated that new generations
of Physiotherapists emerging from professional
programs require an educational foundation that
is reinforced with attitudes and skills that will
enable them to build their profession as well as
their own professional practice. These attitudes
and skills are believed to include the desire to
engage in lifelong learning and professional
growth and an ability to identify and critically
evaluate their own practice and the underlying
theories and perceptions that exist about the
practice of physical therapy. He also concluded
that clinical education, in which students engage
in learning in the context of clinical practice, is
the best area in which such skills and attitudes
can be taught and refined®.

There is growing demand of Physiotherapists
in the country as well as world wide*. The job
options available to a fresher after completion of
graduation are many®. Also, there is a growing
trend towards post graduate and doctoral study.
As the discipline is getting recognition, so is the
number of students joining for Physiotherapy had
been growing every year, However, recently
observed trend was a decline in the admissions in
and around Mangalore. This decline can be

attributed to various external reasons like
introduction of new colleges in other states®, sharp
hike in fees in many colleges, option to join newer
courses etc. but there could be certain internal
factors that could be operational in this decline.

With the number of students/professionals
decreasing, there is a prerequisite to weigh the
existing needs, look for scope of improvement as
well as to find out what the future professionals
expect when they pass out. An attempt is being
made to study the attitude of students towards
the course and towards their future.

Attitude is defined as “a mental state of
readiness, organized through experience, exerting
a directive or dynamic influence upon the
individual’s response to all objects and situations
with which it is related”. Attitude can be the
intensity of positive or negative effect for or against
a psychological object and it can be used to predict
behavior. Attitude can be represented by affective,
behavioral and cognitive components” ®.

There has seldom been a report of students’
attitudes and uncertainty of their future. Moreover
there is scarcity of mention of Physiotherapy
students specifically. So this study attempts to find
out attitude and perception of a Physiotherapy
student towards the Physiotherapy education and
profession. The study will help to answer the
questions like:-

1. Are the students happy with the choice of
their profession?

2. Do the students anticipate a good future?
3. Do they confidently involve in patient care?

4. Are the students satisfied with their
learning?

5. Do the students come up with suggestions to
develop the profession?

6. What suggestions do the students provide?

Attitude of Physiotherapist can make
dramatic changes in the rehabilitation of the
patient. Where a positive attitude of a
Physiotherapist can foster patient’s confidence
and thus making the rehabilitation faster and
easier, a negative attitude can have adverse effects
on desired outcomes and can inhibit reintegration
into society’. In this study a positive attitude of
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students would show that we can expect more
growth in the profession in coming time and if
students have negative attitude then we may have
to find out the reasons for the same. Suggestions
provided by the students may be utilized to
improve as well as set better standards in the field
of physiotherapy.

METHODOLOGY

Research articles pertaining to the attitude
and perception of students towards profession
and patients'®'* and opinions of the interns and
final year students of Physiotherapy were sought
before designing the questionnaire. Students and
interns were asked to give opinion regarding the
course curriculum, the profession, most commonly
encountered problems in the field etc. A set of 108
questions were noted down based on the research
articles and feed back given by the students and
interns. 14 staffs of different Physiotherapy
colleges who had more than 5 years of teaching
experience in field of Physiotherapy were
requested to provide feed back regarding the
significance of the questions. The questions were
further modified to a better format according to
their significance. A pilot study was conducted
in one of the 11 colleges in Mangalore. 5 final year
students and 5 interns were given the
questionnaire which they consented to complete
and return back. These students were not included
in the further survey. The questionnaire was
refined and streamlined to a total of 34 questions
following the pilot study and it was named as
Physiotherapy Student’s Attitude Questionnaire
(PSAQ) (Appendix).

Random sampling was used in this Cross
sectional study. Out of the 14 colleges in
Mangalore 5 were randomly chosen using the
lottery method. In the colleges a total of 280
students and interns were selected randomly by
using random number table. 280 forms were
distributed, out of which 266 duly filled forms
were obtained (Table-1). Response rate is 95%. Out
of 266 participants, 71 were interns (26.7 %) and
195 were final year students (73.3%). Fourteen
forms were excluded from the study, as 3 of them
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were incompletely filled and 11 responses were
not obtained.

Table 1: Distribution of the participants

Gender Distnbution | Interns Final years Total (266)
Females 50 110 160)
Males 2 85 106

Participants were supposed to meet the
following inclusion and exclusion criteria.

Inclusion criteria

1. Undergraduate students who are attending
their final year classes.

2. Interns who have successfully completed
their study tenure.

Exclusion criteria:

1. Students who are re-appearing the final
year exams.

2. Students who have cleared their final year
after more than one attempt

3. Physiotherapist assistant or trainees working
for salary.

Out of the 34 questions, 27 questions were
close ended questions and 7 were open ended
questions. The 27 close ended questions were
graded according to the five point Likert scale-
Absolutely agree, Agree, Neutral, Disagree and
Absolutely disagree. These 27 questions were
subdivided into four broad domains (Table 2). 7
open-ended opinion seeking questions were
graded according to the frequency of the options
entered. The purpose of the study was not
revealed to the participants. It took around 20
minutes to complete the questionnaire. The
responses were graded with the help of scoring
key (Appendix ). Participants were advised to go
through the questionnaire thoroughly and answer
the questions appropriately without being
influenced by others.
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Table 2: 4 Domains and their question numbers in the questionnaire

DOMAINS QUESTION NUMBERS
A. Are the students happy with their profession 1,3.4.5.9,10.26.
B. Do they anticipate a good future in this profession 2.6.7.8,25.27.

C. Do they actively participate in patient care

11,12,13,14,15,16,17.

D. Are they happy with the quahty of teaching they receive

18,19.20.21,22,23,24,25,

DATA ANALYSIS

The statistical package SPSS (windows 12.01)
was used in the analysis of the data. Chi square
test was used to investigate the strength of
association for categorical variables of different
domains. Differences between the groups were
analyzed by using unpaired t tests (male interns,
female interns, male final years and female final
years). The open ended data from the
questionnaire were analyzed using descriptive
analysis. A Significance level of 0.05 was used in

all tests.
RESULT

All the 4 domains of the questionnaire have poor
association according to the chi square test (Table-
3). There was no significant difference in all the four
domains between the interns and final years.
Gender wise differences were also not significant
(Table- 4).

Table 3: Mean, standard deviation and p value of different domains of the uestionnaire

Domains Groups Number Mean = Standard deviation p value

A [ntemns 71 17.04 +3.84 0.23
Final vears 195 1771 +£4.13

B Intems 71 14.07 + 2.65 0.48
Final vears 195 1431 +£245

C Interns 71 18224243 0.85
Final years 195 18.15+£2.69 )

[ Intems 71 18.18+4.01 0.5
Final years 195 18.82+4.07 o
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Table 4: Mean scores for the interns and final years

DOMAINS QUESTION NUMBERS
A. Are the students happy with their profession 1,3.4.59,10.26.
B. Do they anticipate a good future in this profession 2.6,7.8,25.27.
C. Do they actively participate in patient care 11,12,13,14,15,16,17.
D. Are they happy with the quality of teaching they 18,19,20,21,22.23,24,.25.
receive

Others

Advertiserment

Parents 14%
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Fig. 2: Reasons for Increasing Dropouts from the Profession

High cost of further education

Lack of regulatory body

Fall in job opportunity

Low pay scale

I -
I -

I

Figure 3: Most Preferred Reference

Teachers
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Text books
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Figure 4: Subjects Which Can Be Obliterated from the Syllabi

Administration and ethics
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Community medicine
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Fig. 5: Easiest or More Preferred Job Placement

Fitness centar
Campus selection
Over seas

Private practice
Home wisits
Hospitals 29%

Research assistant

Teaching

Fig. 6: Most Important Problem Areas in the Field of Physiotherapy
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Fig. 7: Suggestions to improve the profession
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Group Domains Gender N Mean + SD p value

DISCUSSION

The questionnaire was aimed at getting an
insight into the students” attitude towards their
education and profession. It was found that the
students were pleased with their education and
profession though the values could not reach a
significant level. Table 4 compares the mean values
of attitude scores in all four domains among
interns and final years and also between the
genders. It was evident that there was no
significant difference between the groups.

The first domain A assessed the student’s
happiness with their choice of profession. There
was an above average score available for the
happiness. The male and female students as well
as interns showed no significant difference in the
scores. The plausible reasons for an above average
response could be figured out with help of figure
1 and 6. Figure 1 explains that many students
joined Physiotherapy as they couldn’t get into
other disciplines (37%), due to parents” wish
(14%), friends influence (9%), or due to some other
unspecified reasons(33%), only (7%) claimed to
have joined after reading the advertisement. This
clearly shows that for most of the students,
Physiotherapy was not the first choice of
profession. On referring to figure 6 it can be
concluded that, lack of public awareness about
the field leads to hurdles in approaching patients
as well as medicos (25%), doctors were more
dominant on the work scene leaving very less
decision making power to Physiotherapists (17 %),
and absence of a governing body (13%) adds on
to dissatisfaction towards the profession. Thus
students felt that in the present scenario where
most of the Physiotherapy references come from
the medical practitioner the prospects of
independent Physiotherapy practice is reduced
.The lack of awareness among the public is a
leading factor causing dissatisfaction towards the
profession.

Domain B assessed students’ anticipation
towards good future. The students’ attitudes were
average. There was no significant difference

between interns and final years. Gender wise
comparison was also not significantly different.
The likely reasons for average results could be that
the job arena is getting saturated as days pass by.
The saturation of physiotherapy field in turn leads
to decreased job prospects (37%), thus compelling
the students to pursue their post-graduation. The
higher cost for pursuing post graduation and the
low remuneration (32%) adds on to the grievance.
A regulatory body, if persisted, would have
framed the basic standards for education as well
as the pay scale. Since the regulatory body is not
formed yet, the scenario remains obscure. Newer
job opportunities or improving the patient-
therapist ratio will solve the job saturation to a
greater extent (figure 2). The students also felt that
hospitals provide with maximum jobs (29%),
followed by overseas placement (18%), private
practice or clinics (15%), teaching colleges (9%).
The students also pointed out to the possibility of
introducing campus selection (11%) (Figure 5).

Domain C assessed whether students
confidently involve in patient care? Response for
this domain was average. There was no significant
difference between interns and final years and
gender wise analysis showed no significant
difference. Figure 6 and 7 explains the reasons
for the same. The students claim that doctors are
dominant in the field (17%). They also complained
of poor case exposure (13%) and less hands on
teaching (8%). This leaves them with poor
knowledge (5%). Internal factors like poor self
esteem (8%) and Communication gap (5%) acts
as major factors affecting Physiotherapists’
confidence in patient care. The above said results
emphasize the fact that as clinical exposure
increases; the student confidently participates in
patient care. Hands on techniques have to be given
more importance in Indian curriculum. Local
language has to be taught to bridge the
communication gap between patient and
therapist.

Domain D assessed student’s satisfaction
with their learning? The students’ satisfaction
regarding their learning was just above average.
There were no significant differences between
interns and final years and gender wise analysis
also showed no significant difference. Figure 6 and

Physiotherapy and Occupational Therapy Journal



Physiotherapy student’s attitude towards their education and profession 135

7 helped to explain these results. 9% respondents
felt that the present curriculum is not well
modified or up to date with the recent advances.
They also felt that Evidence based practice is
neither practiced nor taught. Clinical teaching
time is less compared with theoretical teaching
(3%). Hands on techniques have to be emphasized.
Newer treatment techniques need to be developed.
Skilled and qualified lecturers facilitate efficient
learning. Lack of adequate equipments for
practice and library facilities interfere with
efficient learning.13% respondents pointed out
that no strict quality policy was ensured while
giving authorization/ permission for new colleges.

On being asked their preferred way of
learning new things and reference, 38% of the
students preferred text book as reference.23%
students opted for searching journals,29% liked
to clear their doubts with teachers. 10% opted for
internet as the preferred source of reference
(Figure 3). They also pointed out to vast
curriculum and felt that certain subjects can be
dropped out of curriculum. The subjects listed
were psychology (26%), community medicine
(13%), sociology (12%), microbiology,
biochemistry, electronics, ophthalmology,
dermatology and ENT (8% each)( figure 4).

The students were finally asked for their
suggestions to improve the profession/discipline.
Five most important points provided by them were
as follows:

1. Creating awareness among people (27%),
2. Form a regulatory body (13%),

3. Increase job opportunity and practice
evidence based practice (9% each),

4. Improve pay scale and increase hands on
teaching (8% each),

5. Improve education and develop self respect
amongst the physiotherapists (5% each).

And 13% quoted miscellaneous opinions
(Figure 7).
CONCLUSION

It can be concluded that the students and
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interns are indecisive with the course and their
profession. However there are many untouched
long standing problem areas which need to be
modified. The students also provided suggestions
to improve the field. This proves that the students
and the interns are concerned with development
of the profession.
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Appendix
Physiotherapy Student’s Attitude Questionnaire (PSAQ)
Cuestions Absolutely Agree Domn't Dot Absolutely
aoree ko agree disagree

. Physiotherapy is my choice of 5 < 3 2 1
profession?

2. 1 was aware of the course before 5 4 3 2 1
joinine?

3. 1 jomed physiotherpy  because | 5 4 3 2 1
wanted to be a phyvsiotherapist,

4. 1 teel that my potentials have been 5 4 3 2 1
rightly utilized in this course.

5. I recerve pood respect and regards 5 -4 3 2 1
from people who know that 1 have
chosen this field

6. You were aware of the job prosgpects 5 <4 3 2 1
before joining the coumse?

T Some times 1 feel like changng my 1 2 3 4 5
profiession.

B, 1 feel that other professionals are 5 4 3 2 1
well aware of the scope and work
nature of the phyvsiotherapis s,

9, | am satisfied with the education and 5 4 3 2 1
o work as a plysiotherapist.

10, T would recommend mary others o 5 B 3 2 l
Jjoin this course.

1. T find patients cooperate with me 5 4 3 2 1
ol g exercises.

12. 1 like to treat already assessed case 1 2 3 d4 5
with treatment indication.

13. 1 like to assess ny case and plan 3 4 3 2 1
accordingly.

14 1 hike only to treat cases and not 1 2 3 4 5
assess them

5. 1 don’t think assesing case is as 1 2 3 4 5
important as treating.

6. 1 feel documentation of assessment 5 4 3 2 1
and freatment is very necessary’.

17. 1 would find newer treatmend 5 4 3 2 1
strategies iF the present treatsment
Fails.

[E. 1 feel the profission is developing 1 2 3 4 5
fast and whatever we are leaming are
very old concepts.

19, Continued medical education  and 5 4 3 2 1
wiorkshops helps in leaming.
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2001 feel more of class room 5 4 3 Z
teaching helps 1t gain
knowledee.
21. Self leaming enhinces leaming 1 2 i 5
22. | think this four vear course is 5 + 3 2 I
apt for me to apply whatever |
have leamit.
23 | feel climcal teachimg available 5 4 3 2 I
to the students is appropriate.
24, 1 think ax months of infermship 3 4 3 2 |
15 apt for me o apply whatever |
have leamt,
25, 1 feel by mternship 1 must be 5 4 3 >
allowad to plan lor weahmet
independentl .
26, My extra cumicular activitics 1 2 3 4 5
and hobbies have reduced after
joining this course
27. 1 feel Physiotherapists nead to be 1 2 3 4 5
addressed as doctor
28. you joined Physiotherapy under influence of = 31. Please mention the subjects from your

29.

30.

a)Parents b)Friends studying physiotherapy
c)Peer d)News paper advertisement e)Because
I could not get into medicine or dental f)Others

Answer this question only if you have
answered agree or absolutely agree to question
number 7, what according to you is the reason
for the above: Low pay scale b) Fall in job
opportunity in India c) Lack of regulatory body
d) High cost of further education d) State if
reasons are not in above. You can also choose
more than one of the above.

Answer this if you have answered question
number 17 as agree or absolutely agree, I
prefer referring a)Textbook b)Journals
¢)Internet d)My teachers for the same. If you
any other options please specify them.
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32.

33.

34.

syllabus/curriculum which you feel is
unnecessary.

What according to you will be an easier job
placement after completion of course?

a. Teaching b. Home visits c. Campus
selection d. Research assistant e. Private
practice f. Fitness centre g. Hospitals
h. Overseas i. Others (please specify)

Mention five most commonly encountered
problems in Physiotherapy field. (List down
according to priority)

Mention five ways by which you feel the field
of Physiotherapy can be improved. (List down
as per your priority)
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STUDENTS ANSWERING PSAQ STUDENTS FILLING PSAQ
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General Information

Manuscript should be prepared in
accordance with the uniform requirements for
manuscripts submitted to the biomedical journals
compiled by the International Committee of
Medical Journal Editors (ann. Intern. Med. 1992;
96: 766-767).

As per policy of the journal editorial
committee it disapproves the submission of the
same articles simultaneously to different journals
for consideration as well as duplicate publication
of the same article.

SUBMISSION OF MANUSCRIPT

Manuscript should be forwarded via email
to the Editor (redflowerppl@usnl.net). The length
of a paper is typically in the order of 15-30 journal

pages. Manuscripts should use 12 point Times or
Times New Roman fonts, double line spacing and
in MS Word format. The manuscript should
arrange as follow: Covering letter, Checklist, title
page, abstract, keywords, introduction, methods,
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consecutively beginning with the title page. Signed
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under consideration for publication.
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names of all authors (without degrees or
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name and address of corresponding author along
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ABSTRACT

Structured abstract not more than 150 to 200
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INTRODUCTION

It should contain the state why study was
carried out and what were its specific aims and
objectives.
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MATERIALS AND METHODS

These should describe the nature of materials
and specific methods/procedures used to conduct
the study. It also contains the statistical methods
used for presentation and analysis of data and
results.

RESULTS

These should be concise and include only the
tables and figures necessary to enhance
theunderstanding the text.

DISCUSSION

It should consist of a review of the literature
and relate the major findings of the study to other
publications on the subjects along with supporting
references.

REFERENCES

Authors are required to use the Vancouver
style to cite/quote the references. The references
should be numbered in the order in which they
appear in the texts and these numbers should be
inserted above the lines on each occasion the
author is cited.

Examples of common forms of references are:
Journalarticle: Ansari Mehtab Alam, Kamal
Mohd. Research on “Meningitis’: a Bibliographic
Study. Ind ] Lib & Info Sci, 2008; 2(1): 5-12 ( name
of journal, year of publication, volume (issue) and
pages).

MAGAZINE
Gakhar Isha. Eco-friendly Bags in Fashion.

Women on the Earth, 2008; 2: 28-28.
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NEWSPAPER

Parmar Vijaysinh. All this family got was
their son’s head, Times of India. 2008; July 29.

BOOK

Benjamin Lewin. Genes VI. New York; Oxford
University Press, 1997.

BOOKCHAPTER

Fisher M. Nosocomial. Infection and Infection
Control. In Jenson H, Baltimore R. Pediatric
Infectious Diseases. 2" Ed, W.B. Sounders
Company; 2002: 1221.

WORLD WIDE WEB

Jutta M. Joesch et al. Does Your Child Have
Asthma? Filled Prescriptions and Household Report
of Child  Asthma.  Elsevier. http://
www.jpedhc.org/article/S0891-5245(06)00129-
5/abstract (August 21, 2008).

GUIDELINES FOR PRESENTATION OF
TABLES AND FIGURES

Tables

Tables should be typed in double spaced on
separate sheets with table number (in Roman
Arabic numerals) and title above the table and
explanatory notes below the table.

Figures

The size and resolution guidelines below must
be followed in order for electronic images to be of
sufficient quality to be published in the Journal.
The photographs and figures should be sent as
saved with their links.
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Photographs (halftones) and radiographs
(either color or black and white) will be accepted
in electronic form if the image is a minimum of 4
inches wide (any height) and a minimum
resolution of 300 ppi/dpi. We can accept
electronic files for photographic images in the
following file formats: Adobe PhotoShop TIFF,
EPS, JPEG. If JPEG settings are used on a digital
camera, please ensure that the image resolution
is set high enough to meet the 300 ppi requirement
(the default setting on most cameras is 72 ppi).
The photographs and figures should be sent as
saved with their links.

Illustrations (black and white line art),
charts, and graphs are often recreated in the
Journal office. Digital images must be a minimum
of 4 inches wide (any height), and the resolution
must be 1200 ppi/dpi. We can accept electronic
files for illustrations in the following file formats:

TIFF, EPS, JPEG, and PDEF. The output software
must be either Adobe PhotoShop or Adobe
[lustrator, or Adobe Acrobat (for PDF images).
For hard-copy submissions, we can accept laser
and inkjet prints (600 ppi or higher print
resolution is preferred).

Forms (figures that reproduce questionnaires,
flow charts, or other primarily-text material)
should be submitted as data-processing (text)
documents if that is practical.

If you have any questions about the technical
guidelines, please contact us on e-mail:
redflowerppl@vsnl.net.

The Editorial Board reserves all the rights to
accept, alter or reject the article without any prior
notice. The Editorial Board accepts no
responsibility of the statements and opinion
expressed by the contributors. No payments are
made to the contributors. The manuscript receipt
without declaration form will not be processed
for publication.
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DECLARATION FORM

(Should be sent with original signatures by all authors alongwith one hard copy of the article)

I hereby submit that the paper entitled “........... ..o ” along
with two photographs of mine. This paper is my original work and has neither been published anywhere else,
electronically or in print, nor has been submitted elsewhere simultaneously for publication. I have agreed for
this paper to be published in your renowned journal “Physiotherapy and Occupational Therapy Journal”.

I vouchsafe that the authorship of this article will not be contested by anyone whose names are not listed by me
here.

The article contains no libelous or other unlawful statements and does not contain any materials that violate
any personal or proprietary rights of any other person or entity.

We also agree to the authorship of the paper in the following sequence:

Author’s Names in Sequence Signatures of Authors
Thanking You,
Yours Sincerely,
Mail To

Red Flower Publication Pvt. Ltd.

41/48 DSIDC, Pocket-1I, Mayur Vihar Phase-I
P.O. Box No. 9108, Delhi-110 091 (India)
Tel: 91-11-65270068 & 48042168, Fax: 91-11-48042168
E-mail: redflowerppl@vsnl.net, redflowerppl@gmail.com, Website: www.rfppl.com
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PHYSIOTHERAPY AND OCCUPATIONAL THERAPY JOURNAL

Library Recommendation Form

If you would like to recommend this journal to your library, simply complete the form
below and return it to us. Please type or print the information clearly. We will forward a
sample copy to your library, along with this recommendation card.

Please send a sample copy to:
Name of Librarian

Library

Address of Library

Recommended by:

Your Name/ Title
Department

Address

Dear Librarian,

I would like to recommend that the library subscribe to the Physiotherapy and
Occupational Therapy Journal. I believe the major future uses of the journal for our
library would be:

1.  As useful information for members of my specialty.
2. As an excellent research aid.
3. As an invaluable student resource.

4. Thave a personal subscription and understand and appreciate the value an
institutional subscription would mean to our staff.

5.  Other

Should the journal you're reading right now be a part of your University or institution’s
library? To have a free sample sent to your librarian, simply fill out and mail this today!

Stock Manager

Red Flower Publication Pvt. Ltd.

41/48 DSIDC, Pocket-1I, Mayur Vihar Phase-I
P.O. Box No. 9108, Delhi-110 091 (India)
Tel: 91-11-65270068 & 48042168, Fax: 91-11-48042168
E-mail: redflowerppl@vsnl.net, Website: www.rfppl.com
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NATIONAL INSTITUTE FOR THE
ORTHOPAEDICALLY HANDICAPPED

B.T. Road, Bon-hooghly, Kolkata-700090

DEPARTMENT OF OCCUPATIONAL THERAPY

Dear Sir/Madam

NIOH, Kolkata is an apex institute working
for the human resource development &
rehabilitation of Orthopaedically Handicapped
under Ministry of Social Justice and
Empowerment, Govt. of India. Apart from various
activities of the institute, one of the mandates is
to organize/ promote/collaborate the training
programs/Continuing Education program/
Workshop etc.

In view of this, a two days Continuing
Occupational Therapy Education program
(COTE) is to be organized on 11" and 12" March,
2010 for the qualified Occupational Therapists/
PG students on a topic titled “ICF and
Occupational Therapy.

The program will cover the elements of ICF
Disability and Rehabilitation, its application to
various disease conditions. The education
program will be useful in updating your
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knowledge &
planning.

skills pertaining to Service

You are requested to attend/depute/
sponsor/motivate qualified Occupational
Therapists to participate in the program. The
participants will be provided with Sleeper (SL)
class rail fare on production of rail tickets.
Dormitory accommodation may be provided
according to availability on nominal charges. We
are eagerly looking forward to welcome you at
NIOH, Kolkata.

Interested Occupational Therapists may apply
through e-mail/post/fax by 01 March'10 in the
attached format (or Xerox copy of format) to Ms.
Eva Snehlata kujur, Sr.O.T, Department of
Occupational Therapy, NIOH, B.T. Road, Bon-
hooghly, Kolkata-700090;eskujur@yahoo.com,
09748325491.

With best wishes,
Ms. Eva Snehlata kujur(Sr.O.T)

Co-ordinator



DETAILS OF PARTICIPANT

(Last datelt March, 2010)

NAME: SEX: PROFESSION:
AIOTA REG. NO. (if any):

QUALIFICATION (s):

Mobile / Telephone No.:

E-mail ID:

Address of workplace:

(with Pin code, Tel. no., Fax no., website address, e-mail)
Category of Patients which are served usually by you:
Experience in the area of practice (if any):

Did you attend any previous program at NIOH, Kolkata:
Corresponding address:

(if different from workplace)

How the knowledge of this Education Program is likely to be utilized by you:
(within 4-5 lines)

Dormitory type accommodation: Required/Not required
(limited and on first come first serve basis)
Type of working lunch (during program only): Veg. / Non-veg.

I may kindly be allowed to participate in the COTE/Workshop/Seminar/Symposium on

Signature of Participant Date: Place:
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