
INTRODUCTION

Students spend a large part of their school days in the
classroom and the design of school furniture affects their
health. A high proportion of students report suffering from
musculo-skeletal discomfort and low back pain (Travelyan
and Legg, 2003).

The neck, shoulder and back pain problems are common
already among school children. Students experience that the
problems are due to school tables and chairs. Any study which
is being conducted needs to be supported by the similar studies
conducted during last decades as they provide a strong base
for planning, conducting and evaluating the study thereby the
studies were reviewed.

Khanam et al. (2006) gathered the opinion on the
design of seating furniture used in classroom with regard
to opinion of users it was noticed that in the case of bench
height that was above 470 mm, 80 per cent users expressed
it as uncomfortable as it was not able to facilitate the foot
to rest on the floor while sitting straight. Regarding the
bench width 60 to 80 per cent users expressed it as
uncomfortable.

Amitaba De et al. (2001) conducted a studied on Indian
classrooms and observed that there is need of focusing on the
furniture design for seating the students, as majority of the
sample felt difficult to sit in furniture, due to insufficient space
and lack of storage provision to keep their belongings. Studies
on seating furniture has revealed that the mismatch between
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school furniture and body size as a causative factor for
musculo-skeletal disorders and low back pain amongst
school students (Balague et al., 1988; Parcells et al., 1999;
Lin and Kang, 2000; Whittfield et al., 2001, 2003; Murphy
et al., 2003; Legg et al., 2003). There are studies in which
students have experienced musculo-skeletal pains,
headache and low back pain due to incompatible seating
furniture in a number of schools (Zinchenko and Munipov,
1989;  Chaffin and Anderson,  1991; Kroemer and
Grandjean, 1997). According to Pheasant (1986) the
purpose of seating furniture is to provide stable body
support in a posture that is comfortable over a period of
time, physiologically satisfactory and is appropriate to the
task or activity being considered. Chakrabarti (1997) also
stated that  one should consider appropriate
anthropometrical requirements for sitting, for seat and work
surface dimensions, legroom and clearances for getting in
and out. The surrounding free movement space should also
be present.

Students spend a large part of their school days in the
classroom and the design of school furniture affects their
health. A high proportion of students report suffering from
musculo-skeletal discomfort and low back pain (Travelyan
and Legg, 2003). This is great concern because the strongest
predictor of having future back pain is often considered to
be a previous history of such symptoms (Burton et al.,
1996).

METHODOLOGY

The present study was conducted in order to
appropriate the anthropometric measurement for evaluating
furniture used to by teenager. This study was conducted in
Parbhani city. The group of teenage was purposefully
selected as they are in the formative years and can express
the problems faced due to uncomfortable furniture. Total
300 teenagers (150 each of girls and boys) within age range
13-18 years were selected randomly. The data was collected
through survey method with the help of an interview
schedule cum questionnaire.

OBSERVATION  AND  ASSESSMENT

In the present study opinion of 300 teenagers (150 each
of girls and boys) regarding their existing school furniture
was gathered with the help of a interview schedule cum
questionnaire.

The furniture used by teenagers was opined as
comfortable and uncomfortable the results of these opinions
are given in the Fig. 1 and 2. It is clear that 47.3 and 50 per
cent girls and boys felt that the desk height was comfortable
while (52% to 49%) girls and boys said that they experienced
uncomfortable due to desk height.

The depth of desk was found to be comfortable by
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Fig.1OPINION OF GIRLS REGARDING FURNITURE
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Fig. 1: Opinion of girls regarding furniture
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Fig. 2: Opinion of boys regarding furniture
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(36.6% and 35.3%) girls and boys and uncomfortable by 63.3
and 64.7 per cent girls and boys. Length of the desk was felt
as comfortable by thirty per cent of girls and boys while the
percentage of girls (69%) and boys (70%) was more for the
uncomfortable feeling due to length of the desk.

Clearance space was opined as uncomfortable by (79%
and 80%) of girls and boys. While the percentage of girls and
boys with feeling of comfort were at par (20%).

Bench height was noted to be comfortable for forty two
per cent girls and forty six per cent boys while the percentage
for uncomfortable feeling were on the higher side i.e. (58%
and 54%) for girls and boys, respectively.

13-17

Comfortable depth of bench was recorded by thirty four
per cent girls and thirty two per cent boys. Uncomfortable
depth of bench was expressed by girls (65%) and boys (68%).

Frequency of musculo-skeletal problems faced by teenagers :
The Table 1 depicts the frequency of musculo-skeletal

problems faced by the teenagers. It is clear from the table that
62.7 per cent boys and 46.7 per cent girls never experienced
fatigue. While the fatigue was rarely felt by 47 per cent girls
and 34 per cent boys. Frequency of fatigue experienced
sometimes was at par in girls and boys (3.33%). Frequent
fatigue was felt by of meager per cent of girls (2.2).

Headache was never experienced by 19.3 per cent of
girls and boys (52.7 %). Rare feeling of headache was observed
in 49.3 per cent girls and 35.3 per cent boys. Headache was
sometimes prevalent in girls (28%) and boys (12%). Frequent
headache was noted in only three per cent girls.
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Pain in neck was not faced by 14 and 20 per cent girls
and boys. Neck pain was rarely noted in 6.7 and 16.7 per cent
girls and boys. The percentages in the sometimes category
was greater in girls (34.7%) than boys (26.7%). Similar trend
was noted for frequent neck pain in girls (42.7%) and (36.7%)
boys. The frequencies of shoulder pain felt by girls and boys
were as never (21.33% and 0.4%) followed by rarely (17.33%
and 30%) sometimes (35.33% and 50%) and frequently 25.33
and 16 per cent.

Regarding back pain higher percentage of girls 24 per
cent and boys 10.7 per cent reported no pain experience, while
in girls (9.33%) and boys (11.33%) rare back pain was noted.
Thirty and thirty eight per cent girls and boys said they had
back pain sometime whereas back pain was frequently
experienced by (36.6% and 40 %) girls and boys.

Elbow pain was not faced by 43.3 per cent and 18.7 per
cent girls and boys. Pain in elbow was rarely and sometimes
experienced by 41.3 and 15.3 per cent girls while 32.7 per
cent and 8.7 per cent boys had pain in elbow sometimes.
Frequent pain in elbow was not faced by any girls and boys.

The frequencies of pain in wrist as never, rarely,
sometimes frequently were noted to be as (31.3% 41.3%
18.7% and 2.7%) in girls and (58% 36.7% and 5.3%) boys,
respectively. Thigh/buttock pain was not experienced by 18
per cent girls and 14.7 per cent boys. Higher percentage of
boys (40%) felt the pain rarely compared to (18%) girls.
Similar trend was noted for pain in thigh/buttock sometimes
(35.3 %) boys and (28 %) girls. While frequent thigh/buttock
pain was noted in 35.3 per cent girls and 10 per cent boys.

Forty seven per cent boys and sixty six per cent girls
had never experienced knee pain and it was experienced rarely
by 32 per cent girls and boys. Twenty per cent girls reported
pain in knee while only two per cent boys had pain in keen
sometimes. None of the girls and boys had frequent knee pain.

Feet pain was not felt by almost 56 per cent boys and
girls. Rare feet pain was found in (44 and 22 %) girls and
boys, and twenty two per cent boys had frequent feet pain.

Chaffin and Arderson (1991) found leg support is also
critical for distributing and reducing buttock and thigh loads.
Feet need to rest firmly on the floor or foot support so that the
lower leg weight is not supported by the front part of thigh
resting on the seat.

Severity of musculo-skeletal problems faced by teenagers :
The Table 2 discloses the information regarding the

musculo-skeletal problems faced by the teenagers. Neck pain
was experienced by 86 per cent girls and 80 per cent boys.
The neck pain was mild in case of 86.04 per cent girls while
in 80 per cent boys it was mild. Severity of neck pain was
experienced by fourteen per cent girls and twenty per cent
boys, respectively. No neck pain was experienced by (14 and
2 %) girls and boys.

Shoulder pain was reported by 78.6 per cent girls and

96 per cent boys. The degree of pain was mild in eighty one
per cent girls and eighty six per cent boys. Severe shoulder
pain was experienced by (18.65%) girls and (13.20%) boys.
While (21.34 and 4%) girls and boys, respectively had no
shoulder pain.

Fifty six per cent of girls and forty one per cent of boys
reported elbow pain and 43.3 per cent girls and 58.7 per cent
boys had no elbow pain. Mild elbow pain was reported by
82.3 per cent girls and 71 per cent boys. Severity of elbow
pain was experienced by girls (17.7 % and 29.04 %) and boys.

Majority of the girls (68.7%) experienced wrist pain as
against boys (42 %) and (31.3 and 58 %) girls and boys did
not feel the wrist pain. Mild pain in wrist was felt by girls and
boys (76.7% and 68.25 %), respectively. While the severity
was experienced by (23.31and 31.34 %) girls and boys,
respectively.

Very high percentage of girls (76 %) and (89.3%) boys
felt the back pain. Mild pain was reported by (68.4 %) girls
and (75.50 %) boys. While percentage ranges for severity were
31.50 and 24.63 for girls and boys, respectively.

Pain in thigh was endorsed by eighty two per cent girls
and eighty five per cent boys. The percentage of mild pain in
girls (78.04 %) was higher than the boys (83.60 %). Whereas
it was noted to be vice versa for the severity (22 % and 18 %)
in girls and boys.

Knee pain was observed less in boys (34 %) than girls
(52.7 %). Mild pain was registered by (84.81 %) girls followed
by 70.9 per cent boys. Severity of pain was reported by fifteen
per cent girls and twenty nine per cent boys. Sixty six per cent
boys had no knee pain followed by forty seven per cent girls.

Feet pain was noticed in girls and boys their percentage
being almost at par (44 and 44.7%), respectively. Mild feet
pain was reported by ninety one per cent girls whereas (100
%) boys had reported mild pain in feet. Severity in feet pain
was registered by only six per cent of the girls. Fifty five per
cent of boys had no feet pain while only 56 per cent girls had
no feet pain.

While there was no response from the respondent for
the pain due to accident activity at home and activity at school.
On the whole it can be said that irrespective of gender the
musculo-skeletal problems due to use of furniture were
prevalent amongst teenagers. Except for severity of feet pain
in boys.

Similar results regarding neck pain were found in the
study of Murphy et al. (2004). The results showed that 24 per
cent students rated the neck pain as medium, 13 per cent of
students reported as lot of pain when at its worst also in respect
with 30 per cent of students had low back pain in the last
week. 12 per cent students reported it as medium pain and 8
per cent reported a lot of pain when at its worst.

Poussa et al.  (2004) reported that the role of
anthropometric factors in the development of neck pain at
young adulthood seems only modest. Short stature may be a
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risk determinant of neck pain.

REFERENCES

Amitaba, De, Chaitrali, A., Trupti, M., Nidhi, S., Ruchi, J. and
Chitrangada, S. (2001). An ergonomic study of Indian school
classrooms, Proceed. Humanizing Work & Work Environ. IIT
Mumbai, 339-344pp.

Balague, F., Dutoit, G. and Waldburger, M. (1998). Low back
pain in  school children. Scandivian J. Rehabilit. Med., 20: 175-
179.

Burton, A.K., Clarke, R.D., McClune, T.D. and Tillotson, K.M.
(1996). The natural history of low-back pain in adolescents. J. Spine,
21: 2323-2328.

Chaffin, D. and Anderson, G. (1991). Occupational Biomechanics.
Wiley, New York, 254-260pp.

Chakrabarti, D. (1997). Indian Anthropometric Dimensions.
National Institute of Design Publishers, Ahmedabad (GUJARAT)
INDIA.

Khanam, Chanda Nelofer, Reddy, Mahalaxmi V. and Mrunalini,
A. (2006). Designing students seating furniture for class room
environment. J. Hum. Ecol., 20(4): 241-248.

Kroemer, K.H.E. and Grandjean, E. (1997). Fitting the task to
the human. Taylor and Francis Publishers,  (5th Ed.) London, UNITED
KINGDOM.

Legg, S.J., Pajo, K., Marfell-Jones, M. and Sullman, M. (2003).
Mismatch between classroom furniture dimensions and students
anthropometric characteristics in three New Zealand Secondary
Schools, NEW ZEALAND.

Lin, R. and Kang, Y.Y. (2000). Ergonomic design for senior high

school furniture in Taiwan Proceedings of International Ergonomics
Association/ Human Factors Society Congress San Diego USA (6)
pp. 39-42.

Murphy, S., Buckle, P. and Stubbs, D. (2003). The use of portable
observation method (PEO) to monitor the sitting posture of school
children in the classroom. Appl. Ergon., 33: 65-370 .

Murphy, S., Buckle, P. and Stubbs, B. (2004). Classroom posture
and self reported back and neck pain in school children. J. Appl.
Ergon., 35(2): 113-120.

Parcells, C., Stommel, M. and Hubbard, R.P. (1999). Mismatch
of classroom furniture and student body dimensions. J.  Adolesc.
Health, 24: 265-273.

Phesant, S. (1986). Body Space – Anthropometry, Ergonomics and
the Design of Work. Taylor and Francis Publishers, LONDON,
UNIDED KINGDOM.

Poussa, M.S., Heliovaara, M.M., Seitsamo, J.T., Konolen M.H.,
Hurmerinta, K.A. and Nissinen, M.J. (2004). Predictors of neck
pain: a cohort study of children followed up from the age of 11 to
22 years.

Trevelyan, F.C. and Legg, S.J. (2003). Risk factors associated with
back pain in New Zealand School Children. Scandinavian J.,
Envirolment & Health.

Whittfield, J., Legg, S.J. and Hedderley, D.I. (2001). The weight
and use of school bags in Newzealand secondary schools.
Ergonomics, 44 (9): 819-824.

Whittfield, J., Legg, S.J. and Hedderley, D.I .(2003). School bag
weight and musculo-skeletal systems in Newzealand secondary
schools. Appl. Ergon., 28 : 916-921.

Zinchenko, V. and Munipov, V. (1989). Fundamentals of
Ergonomics. Progressive Publishers Moscow, 175-192pp.

TEENAGERS OPINION REGARDING EXISTING SCHOOL FURNITURE & MUSCULO-SKELETAL PROBLEMS

13-17

2nd
 of Excellence

Year
 


