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Abstract

Objectives: Nowadays, workers are less mobile and more sedentary due to the use
of modern technologies in the workplace, and the complications resulting from
static work and fixed posture have caused numerous disorders, including
musculoskeletal disorders. This study was conducted to evaluate the comfort and
usability of the ergonomic sit-stand desk converter with the aim of preventing
disorders caused by constant sitting in workers.

Methods: 30 employees and faculty members of a university voluntarily
participated in this study and provided informed consent. After the necessary
explanations, subjects were provided with two researcher-created questionnaires (
Local Perceived Discomfort (LPD) and Sit-Stand Desk Converter Usability
Questionnaire (SSDCUQ)), two methods of posture analysis, two methods of
Workstation evaluation and general satisfaction along with 20-8-2 software and an
ergonomic desk converter. After the test period, the data was analyzed using SPSS
version 22 software and statistical tests such as mean, standard deviation,
Spearman's rank correlation coefficient and Pearson correlation coefficient.
Results: The overall mean LPD in the different body parts was 0.48 = 0.87,
indicating that the converter functions in the range of no problem to very little
discomfort. The average overall satisfaction with the function of the converter was
3.18 = 1.08 ,which is in the medium to good range. When analysing the different
sitting and standing postures, a significant correlation was also found between the
different situations of using the converter (P<0.0005), which indicates an
improvement in sitting and standing posture while using the converter.
Conclusion: Height-adjustable workstations are a good choice to reduce sitting
time and improve posture. Despite the improvement in sitting and standing posture
when using the converter, there are limitations, such as ignoring the software
warnings for sitting and standing in the mechanical converter studied.

Keywords: Comfort; Desk converter; Local Perceived Discomfort; Posture analysis;
Usability
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Extended Abstract
Background and Objective

Today, due to the use of modern technologies in the
workplace, employees have moved towards less
mobility and more sitting, and physical activities have
decreased, and as a result, complications from static
work and fixed posture have caused numerous disorders,
including skeletal-muscular disorders. Office workers
are one of the largest occupational groups that mainly
work in a sedentary position. The consequences of
sedentary behavior, include cardiovascular diseases,
type 2 diabetes, obesity, systolic hypertension, breast
and colon cancer, sarcopenia, musculoskeletal
disorders, hemorrhoids, early death, and varicose veins.

Office jobs and jobs in which working with
computers is common (office workers, banks and
control rooms) are among the jobs where the
prevalence of musculoskeletal symptoms and
disorders, especially in the upper organs of the neck
and shoulder is high. Due to the improper design of
workstations, prolonged sitting, the risk of back pain
increases in the mentioned people.

Since sitting and static work and fixed and
unfavorable posture are among the risk factors of
musculoskeletal disorders in office jobs, work posture is
known as a potential occupational risk factor. For this
reason, ergonomists recommend that people working in
different office departments use different positions, such
as standing and working during the day.

Continuous sitting posture can cause injury, while
changing sitting posture to standing and vice versa
(movement) can prevent injuries caused by sitting
continuously. But how and when the change of posture
can be effective is still a question and subject of
research. Therefore, for the design of the work
environment, it is better to emphasize the user's need for
variety of sitting behavior (sitting-standing workstation)
rather than finding the so-called optimal posture.
Therefore, this research aims to evaluate the comfort and
applicability of the ergonomic sit-stand desk converter
with the aim of preventing complications caused by
constant sitting in workers.

Materials and Methods

30 employees and academic faculty members of a
university voluntarily entered this research. After
providing the necessary explanations, two researcher-
made questionnaires of local perceived discomfort
(LPD) and the usability of the sit-stand desk converter
(SSDCUQ), overall satisfaction along with the 20-8-2
software and the ergonomic desk converter were
provided to the volunteers. In addition, 2 methods for
posture analysis and 2 workstation evaluation methods
were used.

In the LPD questionnaire, 10 areas of the body were
evaluated with scores (5=completely uncomfortable to
0=no problem) in relation to discomfort. Furthermore,
the overall satisfaction of users has been graded using a
Likert scale from very bad (score = 1) to very excellent
(score = 5). In the SSDCUQ questionnaire, 35 questions
related to the usability of the ergonomic desk converter
were raised in 6 dimensions and each question was
scored with options (1=completely disagree to
7=completely agree).

The activity warning software based on the 20-8-2
rule (20 minutes sitting/8 minutes standing/2 minutes
relaxing) regarding sitting, standing and warming-up
periods in office workers was designed by the
researchers of this research and used by users. In
addition, the evaluated ergonomic desk converter was
provided to users for a period of one working week (5
days).

NERPA posture analysis tool and ROSA
workstation evaluation tool for sitting posture, REBA
posture analysis tool and ROSA-S workstation
evaluation tool for standing posture were used. Content
validity index (CVI) and content validity ratio (CVR)
for two questionnaires along with LPD and SSDCUQ
were obtained by the judgment of experts. SPSS
version 22 software and statistical tests of mean,
standard deviation, Spearman's rank correlation
coefficient, and Pearson's correlation coefficient were
used for data analysis.

Results

30 people (9 women and 21 men) with an average
age of 44.63 £ 7.24 and an average height of 176.13 +
7.27 participated in this study.

Content validity index (CVI) and content validity
ratio (CVR) were obtained for LPD questionnaire 0.85
and 0.82 respectively and SSDCUQ 0.80 and 0.80
respectively.

The average total LPD of different parts of the body
was 0.48 + 0.87, which indicates the operation of the
converter in the range of no problem to very little
discomfort. The average overall satisfaction with the
performance of the converter was 3.18 + 1.08, which is
in the medium and good range. In addition, a significant
relationship was found between different situations of
using the converter in the analysis of different sitting and
standing postures (P<0.0005), which indicates the
improvement of the sitting and standing posture during
the use of the converter.

Discussion

The present study was conducted with the aim of
evaluating the comfort and usability of the ergonomic
sit-stand desk converter by 30 people. Based on the
studies, the positive consequences of using various
intervention methods, including sit-stand
workstations, breaks with physical activity, warning
software to reduce immobility time have positive
consequences.

Short-term rest breaks during daily work can have
positive short-term and long-term health consequences
for employees (physical health) and employers
(reduction of treatment costs, increase in productivity
and production quality). Therefore, among the
mentioned workstations, height-adjustable work-
stations are a suitable choice to reduce sitting time and
improve posture.

Conclusion

Considering the researchers' focus on the two factors
of prolonged sitting time and unfavorable posture, the
20-8-2 model was proposed. Despite the improvement
of sitting and standing posture when using the converter,
there were limitations, such as the user’s inattention to




the software warning to sit and stand in the mechanical ergonomic converter for different groups of the human
converter under study. Therefore, it is suggested to population, such as the disabled and people with
conduct more research related to the intelligent electric musculoskeletal problems, especially back pain.

Please cite this article as follows: Mououdi M A, Sammak Amani A, Taghipour M. Evaluation of Comfort, Usability and Posture
of an Ergonomic Sit-stand Desk Converter Developed Based on Anthropometric Data from an Iranian Community. Iran J Ergon.
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