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ABSTRACT

This study examined the perceptions of college students regarding body posture (trunk inclination) adopted while
using chair with tablet arm and their preference for two chair models (with and without armrest),  and also the
associations between these variables and sex, age, course shift and school furniture design. Overall, 420 students
aged  22.4  ±  5.0  years  of  different  courses  and  shifts  participated  in  the  study.  A  questionnaire  containing
identification data and questions about students' perceptions regarding the trunk position leaned over the tablet arm
and their preference for the existence of chair armrest was used. Descriptive statistics and Chi-square test (p < 0.05)
were used. It was found that 63.6% of students mentioned staying more than half the time of a class with trunk
leaned over the tablet arm and 67.9% would like to have chair armrest at the opposite side of the tablet arm. There
was association between body posture and sex (p = 0.003), in which women mentioned leaning more the trunk
laterally and/or anteriorly than men and with the current school furniture design (p = 0.003), i.e.,  chair without
armrest, the proportion of students who leaned the trunk over the tablet arm was greater.
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INTRODUCTION

Each university course usually has a certain number of credits, varying according to the course progression and the
country in which the university is located, which determine the student’s workload (Ruiz-Gallardo et al., 2011).
According to Lutes and Davies (2013), the college student’s workload includes hours in classroom, in the laboratory
(or other activities in classroom) and activities outside the classroom. As claimed by Savanur et al. (2007), students
spend about a quarter of the day (6 hours) in school, and 60% to 80% of that time is spent in classroom. Castellucci
et al. (2009) and Reis et al. (2012) claim that this factor added to the possible use of inadequate school furniture lead
to the occurrence of postural alterations and problems in the musculoskeletal system, affecting not only the health of
students, but also their academic performance.

Chair with tablet arm is a school furniture intended for use of adolescents and adults, whose purpose is to meet the
educational  tasks of reading, writing, discussion and observation expository activities,  whose main feature is to
group in a single structure the following subsystems: seat, backrest, tablet arm and material holder (Soares, 1998).
Other point of view states that this furniture design is intended to read and write, attending only conference or group
discussion activities (Brasil, 1982). The same source also points out that this furniture is the result of the coupling of
tablet arm and material holder to desks of the own production line of furniture companies.
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Studies using chair with tablet arm have found discrepancy between anthropometric measures of students and the
dimensions of the furniture used (Castilho et al., 2012; Chung and Wong, 2007; Dianat et al., 2013; Gouvali and
Boudolos, 2006; Jung, 2005; Panagiotopoulou et al., 2004; Parcells et al., 1999; Rego and Scartoni, 2008; Thariq et
al., 2010); however, few studies have focused on the effect of school furniture on the body posture of students when
performing the tasks required in classroom (Soares, 1998; Siqueira et al., 2008).

It is noteworthy that several studies have addressed the presence of body discomfort in students of different age
groups (Brewer et al., 2009; Murphy et al., 2004; Panagiotopoulou et al., 2004; Rego and Scartoni, 2008) and for
Corlett (2008), the use of inappropriate furniture may cause body discomfort.

Siqueira et al. (2008) found that most college students adopt inadequate postures during class because they adapt
their anthropometric characteristics to inappropriate furniture, which are determinant factors for the onset of body
discomfort.

As exposed by Chaffin et al. (2006), several factors may interfere in the sitting posture such as height and inclination
of the chair seat, position, shape and inclination of the backrest and the presence of other types of support. For these
authors, during sitting, the user’s body weight is transferred to the chair, mainly for the seat, and also to the ground,
backrest and forearm support. According to Thariq et al. (2010), the postural effects and the benefits to learning
while using chair with tablet arm should be better investigated.

Based on these assumptions, this study examined the perceptions of college students regarding body posture (trunk
inclination) adopted while using chair with tablet arm and their preference for two chair models (with and without
armrest), and also the associations between these variables and sex, age, course shift and school furniture design.

METHODS 

This study was approved by the local Ethics Committee under protocol number 2161/2011, in which 420 university
students aged 22.4 ± 5.0 years participated.

Data collection was conducted in the classrooms of five Higher Education Institutions (HEIs) of Florianópolis, Santa
Catarina, Brazil, (two public and three private), who used chair with tablet arm (see Figure 1) as school furniture.

Figure 1. School furniture subsystems (Tirloni, 2013).

The students were from different undergraduate courses (Physical Education, Law, Journalism, Design, Fashion,
Business,  Physiotherapy,  Accounting  Sciences,  Building  Construction,  Nutrition  and  Radiology)  and  shifts
(morning, afternoon and evening), and the intentional sample was selected by volunteering.

A questionnaire was used as a measuring instrument, containing identification data and questions about students’
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perception about their staying for more than half the time of a class with trunk leaned (laterally or anteriorly) over
the tablet arm and the preference of students as to the existence of armrest (at the opposite side to the tablet arm) in
school furniture (see Figure 2). 

Figure 2. School furniture armrest (Authors)

Data collection occurred in 30 classrooms. Two chair  models with tablet  arm (with and without armrest)  were
investigated. By answering the questions, the students were sitting on the chair for at least one class (~ 50 minutes).

Statistical analysis was performed with SPSS® for Windows version 17.0 (SPSS Inc., Chicago IL , USA) software.
Descriptive statistics with frequency, mean and standard deviation was used. To facilitate the statistical analysis,
variable age was categorized by age groups: 18-30 years and older than 30 years.

To investigate the association between body posture adopted when using the chair with tablet arm and the students’
preference for chair with armrest and these variables with sex, age group, course shift and existence of chair armrest,
the chi-square test with p ≤ 0.05 was used.

RESULTS

It was found that 63.6% of students mentioned staying more than half the time of a class with the trunk leaning over
the tablet arm.

Table 1 shows the frequencies, percentages and associations between body posture adopted by students (not leaned
and leaned) and the following variables: sex, age, course shift and preference for chair with armrest.

According to data shown in Table 1, it was observed that the majority of college students were female, aged less
than 30 years, had preference for chair with armrest at the opposite side of the tablet arm, and also that the number
student by course shift was equivalent .

There was association between body posture and sex (p = 0.003), in which women mentioned leaning more the
trunk laterally and/or anteriorly than men and with the current school furniture design (p = 0.003), and most students
who used chair without armrest realized that they leaned the trunk over the tablet arm (66.3%), while 54.5% of those
who used chair with armrest did not lean the trunk.
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Table 1: Distribution of frequency, percentage and association of body posture of college students with
variables sex, age, course shift and preference for chair with armrest (Authors)

Variables
Total

Body posture

No leaning Leaning
p

n % n % n %

Sex

Female 268 63.8 84 54.9 184 68.9
0.003*

Male 152 36.2 69 45.1 83 31.1

Age

18-30 years 391 93.1 141 92.2 250 93.6
0.349

> 30 years 29 6.9 12 7.8 17 6.4

Course shift

Morning 109 26.0 41 26.8 68 25.5

0.830Afternoon 159 37.9 55 35.9 104 39.0

Evening 152 36.1 57 37.3 95 35.6

Preference for chair with armrest

Yes 285 67.9 106 69.3 179 67.0
0.359

No 135 32.1 47 30.7 88 33.0

Chi-square test; * p ≤ 0.05

It was found that 67.9% of students preferred school furniture with armrest at the opposite side to the tablet arm;
however, there was no association between the preference of students for chair with armrest and variables sex (p =
0.385), age group (p = 0.308) and course shift (p = 0.796). However, there was association with the school furniture
model (p < 0.001), i.e., it was observed that 64.1% of students who used chair without armrest and 92.7% with this
accessory had preference for chair with armrest, and the proportion of students who used chair with armrest was
higher.

DISCUSSION

The results of this study indicate that students distributed much of their body weight on the tablet arm, since it was
found that most leaned their trunk on it for more than half the time of a class. As reported by Chaffin et al. (2006),
one of the factors that can interfere with the sitting posture is the presence of supports. In this study, that was
confirmed by the presence of association between body posture and school furniture design, since a high number of
students leaned their trunk on the tablet arm in chair without armrest.

In a study with 16 college students who participated in practical classes in a laboratory, it was found that the spine
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was the body region with more complaints, which suggests preventive measures to reduce the load on their back
such as the exchange of seats by chairs with backrest and also the students’ arms should be supported on the table or
on the chair armrest, reducing fatigue and muscle pain (Massambani and Santos, 2001).

The sitting posture adopted by individuals when performing tasks can interfere with pressure area, since Makhsous
et al. (2003) measured this variable in 15 workers with and without support in the tuberosity of hamstring muscles
and found that there was difference in conditions with straight spine with and without support on the backrest in the
relaxed position and working with the trunk leaned forward using the table as arm rest. However, there was no
difference in peak pressure in the seat in the relaxed (p = 0.188) and working posture (p = 0.131). That is, when
individuals sat without support for hamstring muscles, variables were smaller in the seat in three conditions; but,
variables were higher in the backrest in two conditions in which this chair subsystem was used (upright and relaxed
with the use of the backrest). These results indicate that the forces applied to the chair supports vary according to the
posture adopted and the use of supports; therefore, the chair armrest can influence the distribution of the body mass
on the hamstring muscles, and posture less leaned  laterally over the tablet arm can balance the pressure between
tuberosities of hamstring muscles.

The present study showed that women perceived that they leaned the trunk over the tablet arm more than men, this
fact corroborates the results of Silva et al. (1999), who reported that school-age girls like to write more and are more
detail-oriented  than  boys.  According  to  Pajares  and  Valiante  (2001),  the  writing  process  is  associated  with  a
feminine orientation, as writing is seen by most students, especially by younger ones, to be mainly associated with
female domain. The same authors state that there is an appreciation of the writing process by female students.

According to Womersley and May (2006), a relaxed sitting posture leaning forward may be associated with low
back pain.  Soares  (1998) found that  when college students lean their  trunk forward  to be able to satisfactorily
perform the writing and reading activities in the chair with tablet arm did not remain with their back against the
backrest,  a fact that occurred due to the mismatch between distance from the tablet arm and the students’ eyes
(around 30 cm). The same author reported that the trunk rotation occurred when the student talked or gave material
to a classmate, and also the non-influence of the tablet arm positioning on the lateral flexion (inclination) of the
trunk during the performance of activities in classroom.

The study of Khanam et al. (2006a) showed 12 opinions of students aged from 18 to 22 years on the features that
they wanted the school furniture to have, it was found that no student mentioned armrest at the opposite side of the
tablet arm. However, between two school furniture models investigated (sled desk, chair with tablet arm), 62% of
the students preferred chair with tablet arm.

In this study, the preference for chair with armrest at the opposite side of the tablet arm was higher in both groups of
students (chair with and without armrest). In contrast, Khanam et al. (2006b) studied the opinion of 30 students on
the  design  of  three  chair  models  with  tablet  arm and  found  that  most  students  (70%)  felt  uncomfortable  and
mentioned that this accessory interfered with the body movement when entering and leaving the desk.

In a review study, Grimes and Legg (2004) found that the relationship between musculoskeletal disorders among
adult workers and inadequate school posture and the development of neck and/or back pain is not clear and point out
that a study of longitudinal, coordinated and cooperative approach should be conducted to confirm this goal.

Bettany-Saltykov and Cole (2012) conducted a study with 25 college students and evaluated the effects of the way
they carried their bags (in front of the body, on one shoulder and on one hand); each bag weighted 15% of the
student’s body mass. It was found at the time of data collection that all ways of carrying the bag produced postural
disorders, and the unilateral transportation of the bag caused deviation significantly higher than the symmetric bag
transportation. The authors concluded that carrying bags unilaterally produced deviations in all planes, which can
cause damaging stress and tension on the spine structures and ultimately pain and progressive postural scoliosis.

Due to the results of this study, further studies should be carried out with postural assessments of college students
when entering and graduating in order to have control of internal and external variables that can affect the onset of
postural disorders. Only this way, it will be possible to demonstrate the association between the use of the chair with
tablet arm without armrest and the occurrence of postural disorders.

Ergonomics In Design, Usability & Special Populations II

https://openaccess.cms-conferences.org/#/publications/book/978-1-4951-2107-4



Applied Human Factors and Ergonomics International

CONCLUSIONS

Based on the results of this study, it is concluded that most students lean the trunk over the tablet arm during class
and it was also found that most students mentioned that they would like to have chair with armrest. It is noteworthy
that most students who preferred this model were those that used chair with armrest.

There was an association between body posture and sex and the school furniture design, and the trunk inclination
over the tablet arm was more reported by women than by men, and most students who used chair without armrest
leaned their trunk over the tablet arm, unlike what was observed for chair with armrest.

Thus, further studies should be conducted, investigating the reasons for the trunk inclination over the tablet arm, the
presence of body discomfort during use, especially on the spine, and the effect of the use of chair with and without
armrest on the onset of postural disorders. Furthermore, the factors that determine the preference of students for this
school furniture model and the implications of the armrest  on its usability should also be investigated. Finally,
postural education programs should be included in undergraduate courses, emphasizing the most appropriate body
posture while sitting and using the school furniture in order to avoid damage to the health of students.
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