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1. Introduction

There is little consensus on whether comfort and discomfort should be regarded as a bipolar
continuum or as composing two experimental dimensions. Hertzberg (1968) first operationally
defined comfort as "the absence of discomfort”. Richardson (2005) later suggested that the fact that
people do rate their subjective responses across the entire continuum indicate that positive comfort is
part of a bipolar dimension that can be attributed to characteristics of design. The desirable work-
surface height for writing differs from the optimum typing work-surface height; the desirable seat-
back angle frequently differs if the works is engaged in writing. Visua discomfort and muscular
discomfort particularly in the neck and shoulders are occupational health concerns for people who
work with computer (Berggvist & Knave, 1994; Bergqgvist et a., 1995).
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In terms of ergonomics, comfort integrates a sense of well-being with health and safety. Conversdly,
discomfort could be related to biomechanical factors involving muscular and skeletal system (Zhang
et a., 1996). The comfort, physical health, well-being and performance of people can be increased by
designing equipments, furniture and other devices according to the needs of the human body. One of
the conditions to support productivity is to ensure that work spaces and equipment that people use
conform to the anthropometric and biomechanical characteristics of the users (Metin et a., 2008).
The discomforts of muscle contracture of neck and back problems are due to sitting for along time at
inappropriate posture, resulting from bad habits or by using furniture that is not consistent with
anthropometric characteristics of the users (Zhang et a., 1996).

Various studies have shown that ill fitted designs in classroom furniture have contributed to high
incidence of musculoskeletal disorders among school students (Olsen et al, 1992). Mismatch between
school furniture and anthropometric measurement of students is a causative factor for low back pain
and musculoskeletal discomfort in school students (Diep, 2003; Legg et a., 2003; Molenbroek et al.,
2003). Furthermore, muscul oskeletal stress resulting from efforts to maintain stability and comfort in
sitting is not conducive for learning. Preventing these ill-effects of improper school furniture should
be a health concern for everyone. Inadequate school furniture is frequently taken to be the reason for
severe posture problems in adulthood. Therefore, furniture used by students for considerable periods
of time need to be evaluated carefully (Schroder, 1997).

Prolonged sitting with poor posture is associated with the development of lower back pain (Jenny et
al., 2001). Nowadays, lower back pain (LBP) in school students is a serious public health problem
(Olsen et al., 1992). School-based surveys have shown a high prevalence of backache and particularly
LBP among students. The reported cumulative prevalence varies from country to country, Finland,
20% (Salminen.1984), England, 27% (Fairbank et al., 1984); Canada, 33% (Mierau et a., 1989);
USA, 36% (Olsen et al., 1992); France, 51% (Troussier et al., 1994). The author is not aware of any
reported data for Nigeria. The first pain episodes often occur at 13 to 1l4years of age and the
prevalence increase with age (Troussier et al., 1994). Among school children aged 8 to 12years, the
cumulative prevalence of LBP is lower, 6% was reported by Troussier et al., (1994) and 11.6% was
reported by Burton et al. (1996). Approximately, 23% of elementary school children complain of
backache and that percentage rises to about 33% among the secondary school population (Mierau.
1989). Linton et a. (1994) tested the effects of implementing ergonomically designed school
furniture on measures of comfort, sitting posture and symptoms in three classes of fourth grades
(10years old) in comparison with control group using traditional furniture. They found that the
experimental class rated their furniture as being significantly more comfortable and experienced a
reduction in musculoskeletal symptoms relative to the control group after implementing the
ergonomically designed furniture. The result suggests that furniture design is one aspect of a
multidimensional problem. This study is an attempt to estimate and determine the level of
musculoskeletal disorder and opinion of students about fitness of the furniture in three randomly
selected tertiary institutions in Abeokuta, Nigeria

2. Methodology

2.1 Sample Selection

Three tertiary institutions in Abeokuta, Ogun State, south-west Nigeria were selected to participate in
the research. The institutions are University of Agriculture (UNAAB), Moshood Abiola Polytechnic
(MAPOLY) and Federal College of Education (FCE). 720 questionnaires with 240 students (120
boys and 120 girls) drawn from each participating institutions in respect to musculoskeletal disorder
and opinion of students about fitness of the furniture were administered and 675 responses were received.

3. Results and discussion

Many students complained musculoskeletal pains. The results show that the number of students
having muscul oskeletal disorder, MSD, accounted for 93.75% (Table 1). However, the distribution of
pains in the body parts in each school was different. FCE had the highest number of students having
or complaining of MSD with 93.8% of the 225 students that responded. In MAPOLY, 95.0% of
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students complained of one or the other MSD out of the 228 respondents and UNAAB had 92.5% out
of 222 respondents (Table 1).
Table 1
Number of students having Musculoskeletal Disorder in each School
Having MSD Neck Shoulder Elbow  Wrists  Hand

No % L R L R L R L R Upper BackLower BackKnees
FCE (n=240) 225 93.845 4 17 9 14 1 242 26 35 48 Nil
MAPOLY (n=240)228 95.055 Nil 12 15 30 Nil 20 Nil 29 32 20 15
UNAAB (n=240) 222 92535 5 13 3 5 Nil 39 Nil 33 42 47 Nil
Total (n=720) 675 93.8135 9 42 27 491 832 88 109 115 15

The musculoskeletal pain, mostly concentrated on neck, right shoulders right elbow right wrist right
hand, upper back and lower back. Some studies found the relationship between back, neck pain with
mismatch of furniture. Mandal (1982) in his research found that 60% of students complained of pains
in back, neck or shoulder for which they blamed the furniture. Salminen et al. (1992) also thought
that low back pain was at least to some extent due to an unsuitable school table. The relationship
between mismatch and muscul oskeletal pains was found in the study. Evan et a. (1992) found that a
mismatch between thigh length and seat depth was significantly related to genera seat discomfort and
that a mismatch in the seated elbow height and the table height was significantly related to pain in the
shoulders and neck. However, the failure of anthropometric mismatch to fully account for expressed pain
suggests that other factors contributing to postural discomfort need to be sought (Evan et al., 1992)

Table 2
Students Opinion about Fitness of Furniture (Tables and Chairs) in the Selected Schools
TABLES CHAIRS
Too high  High Fits Low Toolow Toohigh High Fits Low Toolow
SEXM/F) N% N % N % N % N% N N % N % N % N %
FCE M(n=111) 4036.1 25 225 29 26113117 4 3.6 39 351 32 288 25 225 12 10.83 27
F (n=114) 35307 25219 2521923207 6 54 42 368 27 237 13 114 23 2029 7.9
MAPOLY M (n=112) 5044.6 24 21.4 10 89 1089 18 16.1 47 420 24 214 20 179 8 7.1 13 116

F (n=116) 5749.1 20 17.2 12 10.315129 12 103 45 388 21 181 18 155 17 14.715 129

UNAAB M (n=106) 2523.6 40 37.7 23 21.715142 3 28 32 302 41 387 15 142 15 1423 28
F (n=116) 3229.1 45 409 22 20013118 4 36 30 259 43 371 18 151 15 12910 8.62

Table 2 showed the number and percentage of students in the selected schools whose body
dimensions fit the table height among the table - chair combination. The data in this tables shows that
for most of the students, table-chair combination available in the classroom yield table height that
exceed acceptable functional elbow heights. Most of the chairs tended to be too high for most of the
students and were also too deep and shallow for many students. Only about 22.5% male, 11.4%
female of FCE clamed that the chairs were adequate while 77.5% male and 88.6% female
complained of either the chairs were too high, high, low or too low. Similarly, 85.8%, 83.0% male
and 84.9%, 84.5% female students of UNAAB and MAPOLY respectively complained of misfit.

The data reveals that most of the students are sitting on chairs with seat that are too high and too deep
or too shallow and of tables that are too high. Though, the student’s body dimensions are dependent
on age and gender. There was only one size of table and chair in each classroom showed variability
among students at the same institutions. Even after controlling for body stature (height), female are
less likely to find fitting chairs. Similarly, Evan et d., (1992), studied on 224 students in four schools and
evaluated the fitness between school tables, chairs and students body sizes. The mismatch was found between
thigh length and seat depth and between the seated elbow height and the table height (Evan et al., 1992).

4. Conclusion and recommendation
The present study may be a pointer to the effect in the design of furniture for use in tertiary
institutions with the effect of musculoskeletal disorder and the sitting position of the Nigerian
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students considered. The present study showed that the furniture’s in the classrooms were designed
without consideration for the anthropometric measurements of Nigerian students. Most students are
sitting on chairs with seats that are too low, too high and too deep or too shallow also the table
clearance is too low. The effect of mismatches between school furniture and body dimensions are yet
to be touch in Nigerian tertiary institution students which suggest a study on its impact so that proper
governmental regulation can be set up in Nigeriato develop the new dimensions of ergonomic school
furniture for students and equally develop guideline for schools for optimising the match between
schools furniture and students body size. Further study on effect of designed school furniture and
sitting position with consideration to the mismatch between students body size in larger sample of
students representative in Nigeria tertiary institutions should be carried out in order to develop the
new dimensions of ergonomic school furniture for students and reduced the effect of body pains.
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