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Abstract

Background: The workplace plays an important role in workers’ performances, but most workplaces have not been
designed and equipped in keeping with primary ergonomic principles. Ignoring these principles can cause
ergonomic risk factors, difficulties for workers, and damage to workers’ health. The aim of this study was to identify
acceptable ergonomic properties in workplaces in order to determine and investigate the aspects of workstations that
cause occupational discomfort. To accomplish this aim, we used the Finish method to evaluate workstations in an
electricity distribution company in Tehran.

Methods: This cross sectional study was conducted for all of the workstations in an electrical power distribution
company using the census method. The desired information was collected through objective observation using the
Finish checklist of ergonomic issues in the workplace. Then, we used SPSS version 16 to analyze the information.
Results: In 11.2% of the workstations, none of the ergonomic principles was considered, so workers’ bodied were
not situated appropriately while they were working. In 31% of the cases, lighting ranged between 10% and 50% of
the recommended amount, and some of the workers appeared to be in a slight daze. In 42.3% of the cases, the
temperature in the workplace was in the range of 25 to 27 °C. In 42.3 and 52.3% of the cases, ratings of noise were 2
and 3, respectively, indicating that the noise levels were 60-70 dB and 70-80 dB, respectively.

Conclusion: The findings of this study can be used to determine ergonomic deficiencies in workstations so they can
be resolved. Based on our investigation, it was found that the workstations, first and foremost, had significant
defects in terms of work components. Furthermore, there were some irritating problems concerning noise and
concerning comfort levels related to the high temperature.
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1. Introduction

Work environment is an important factor that has a direct effect on employees’ efficiency. Most workplaces do not
adhere to basic principles of ergonomics, and this lack of attention to the basic principles causes ergonomic risk
factors, problems for the employees, damage to the health of employees, increased errors, accidents, and different
maladies, including headaches, visual discomfort, back pain, chronic musculoskeletal discomfort, and other
disorders. These complications reduce the workers’ efficiency and accuracy, and they also increase marginal costs
by reducing productivity (1-4). Unfortunately, today, the issue of the compliance of the work environment with the
needs and requirements of the workers has not been dealt with in a scientific manner. One reason is that the people
who are in charge of workplaces have inadequate knowledge concerning the principles of ergonomics in the
workplace. The aim of this study was to use the Finnish method to quantify the ergonomic characteristics of the
work environment that cause occupational ailments.

2. Material and Methods

This was a cross-sectional study that was conducted in all office workstations of an Electricity Distribution
Company in West Tehran in 2011. The statistical population of the study included all employees of the electricity
company in West Tehran, which consisted of 116 people employed by the company. Information was gathered using
the census method through objective observations, interviews, measuring devices, and completion of the standard
Finnish checklist among 116 of the 150 employees of the West Tehran Electricity Company.

The general checklist for evaluating and quantifying ergonomic features was designed by the Finnish Institute of
Occupational Health, and it has international accreditation (5, 6). The checklist was used in this study to gather data
in three dimensions, i.e.:

1. Work type:
The type of work is divided into its components and analyzed. If the work components are much different from each
other, each one is evaluated and analyzed separately.

2. Work description:
The work description is prepared by an analyst who prepares a list of activities and tasks that comprise the work and
draws a design of the work environment.

3. Analysis:

After the work type, work description, and design of the work environment have been prepared, the analyst conducts
an analysis to determine areas in which ergonomic improvements should be made. The basic principles of ranking
the status and work conditions were established by studying the difference between the actual workplace conditions
and the optimal or recommended conditions. Approaches for adjusting the workplace so that is is in closer alignment
with optimal conditions also were investigated. Grades 4 and 5 suggest the existence of dangerous condition in the
workplace that could threaten the health or safety of the workers. Based on the results of her or his analysis, the
analyst can list some recommendations to improve the conditions in the workplace.

The corresponding ranks of different cases are not comparable with each other. In the evaluation of the workplace
by the workers, the analyst specifies the workers’ assessments by signs, i.e., (++) as good, (+) as appropriate, (-) as
poor, and (--) as very poor. Also, to evaluate how well the workplace measured up to the existing standards related
to lighting rate, heat stress, and sound levels, a Hagner Digital Luxmeter (EC1 Model), a Thermo-Anemometer
(KIMO VTS50 Model), and digital sound level meter (CEL — 254) were used, respectively.

In this study, the workplace conditions were assessed based on 12 items given in the Finnish checklist. Each item
represents a measurable factor that can be used to design a safe, healthy, and productive workplace. The basis of this
review was a regular and useful description of the duties of the job duties or of the workplace. In this analysis
method, we examined the workers’ physical environment in the workplace, including its dimensions and the
arrangement of all of the office equipment, including tables, chairs, copiers, printers, and other devices. The
influence of each factor on the worker was examined. We investigated many factors and their impacts on the
workers, including the places at which specific work duties were performed; the repetitive physical activities
involved; the positions and movements of the worker’s body when performing the required activities; the
components the worker had to use to get the job done; the limitations imposed by the work and the workplace;
communications with co-workers and supervisors; the level of accuracy the work required; and environmental
conditions, including the amount of lighting provided, temperature, and noise levels. In addition, the repetitive
movements section was only studied in 121 systems (A system is responsible for response to incidents and events
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that occur in the public power network). The other sectors that did not require repetitive movements were not
studied. Lighting, temperature, and sound were measured at 71 stations. Lighting measurements were made by
placing the Hagner Digital Luxmeter in front of the keyboard; noise measurements were conducted by locating the
digital sound meter in front of the desktop; and temperatures were measured placing the Thermo-Anemometer
beside the worker’s chair. Also, due to the company’s lack of adverse incidents in the last few years, the incident
parameter was removed from the procedure. It should be noted that 34 of the company’s 150 employees were not
studied for various reasons, such as constant presence at the workplace, lack of cooperation, or the type of work they
performed. Therefore, 116 employees in the company were evaluated. The study included all recent figures
published by the American Conference of Governmental Industrial Hygienists (ACGIH) and the Institute of
Standards & Industrial Research of Iran (7, 8). All experiments and procedures were conducted in the presence of
staff and with their full consent, and there was no obligation to participate at any level. Eight people chose not to
continue, so they were excluded from the study. After the data were collected, they were analyzed by SPSS version
16.

3. Results

3.1. The status of work components and body postures and movements

Regarding work components, in 5.2% of cases, the employees were responsible for most of the work process. In
26.7% of cases, the employees only performed a part of the work. In 57.8% of cases, employees were responsible
for a small portion of the work, and in 10.3% of cases, the employees only were responsible for doing a simple task.
However, in the employees’ assessment, 19.8% and 3.4% of them reported that the status of the work components
was poor and very poor, respectively. In 12.1% of cases, instructional information about the work components was
clear. In 72.4% of cases, information related to work components consisted of possible instructions and strategies for
facilitating the selection of activity models. In 15.5% of cases, there was no way to make a comparison because the
tasks consisted of complex components with different solutions. Regarding the status of body postures and
movements, mode 3 was dominant in 11.2% of the cases (Table 1).

Table 1. Overview check

Analyst ratings Employee Evaluation
1 2 3 4 5 ++ + - --
Work location 6 82.8 | 11.2 | - - 112 | 65.5 | 155 | 7.8
Regular physical activity 94 6 - - - 6 64.7 |20.7 | 7.8
Body positions when working 2.6 862 | 11.2 | - - 6 483 | 353 1103
:‘tgo Completing work - 5.2 26.7 | 57.8 1103 |69 69 19.8 |34
= | Restrictions on labor and workplace 103 | 819 | 7.8 - - 103 | 62.1 | 21.6 |52
§ Communicate with others 84.5 | 147 | 0.8 - - 63.8 | 32.8 | 2.6 -
2. | Decision making 12.1 | 724 | 155 | - - 233 | 62.1 | 1211 | 2.6
& Accuracy 422 | 414 |43 12.1 | - 103 | 724 | 138 | 2.6
Lighting 8.5 60.6 | 31 - - 30.2 | 483 |19 2.6
Thermal conditions - 577 |42 - - 8.6 44.8 |36.2 | 103
Noise 5.6 423 | 521 | - - 9.5 259 | 24.1 | 405
Work location 7 96 13 - - 13 76 18 9
Regular physical activity 109 |7 - - - 7 75 24 9
Body positions when working 3 100 13 - - 7 56 41 12
% | Completing work - 6 31 67 12 8 80 23 4
§ Restrictions on labor and workplace 12 95 9 - - 12 72 25 6
g | Communicate with others 98 17 1 - - 74 38 3 -
‘i Decision making 14 84 18 - - 27 72 14 3
M | Accuracy 49 48 5 14 - 12 84 16 3
Lighting 6 43 22 - - 35 56 22 3
Thermal conditions - 41 30 - - 10 52 42 12
Noise 4 30 37 - - 11 30 28 47
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3.2. Repetitive movements and accuracy cycle

The findings showed that in all cases regarding repetitive movements, the timing of the repeat cycle was between 10
and 30 minutes. Given that working with electrical equipment and heeding warnings provided by electrical
equipment require significant accuracy, the findings showed that in 42.2% of cases, the accuracy cycle rate was less
than 30% of the entire job, and, in 44.4% of cases, the length of the accuracy cycle ranged from 30 to 60% of the
entire job. In 4.3% of the cases, the length of the cycle was between 60 and 80%, and, in 12.1% of the cases, the
length of cycle was greater than 80%.

3.3. Communicating with others

The findings on communicating with others showed that in 84.5% of the cases, no problems were associated with
the communication and possible contact between employees and others. In 14.7% of the cases, there was minimal
restriction in connection with other people. Investigation of limitations due to work indicated that, in 10.3% of the
cases, the task or its methodology was not limited by requirements associated with a system or device, a process, a
production method, or the speed of the work. In 81.9% of the cases, there were few restrictions placed on them in
doing the job. In 7.8% of cases, the task or its methodology had limitations, and its characteristics had to be
considered in certain cases and specific time periods.

3.4. Lighting

The results showed that, in 8.5% of the cases, lighting was 100% or more of the suggested value, and, in 60.6% of
the cases, lighting was in the range of 50 to 100% of the suggested value. Also, in 31% of the cases, lighting was in
the range of 10 to 50% of the suggested value, or there was a slight daze at work.

3.5. Temperature

After measuring the weather conditions at 71 environmental stations in the offices using a Thermo-Anemometer
(KIMO VTS50 Model), the results showed that air flow was not optimal in all areas of the offices and that there was
inappropriate air flow in some parts of the offices. In 57.7% of the cases, the ambient temperature was between21
and 21°C, and, in 42.3% of the cases, the ambient temperature was between 25 and 27 °C.

3.6. Sound

According to our measurements, the level of sound in the offices and the permitted sound level within the buildings
were 45 dB in the office environment based on the National Housing Provisions in Iran (8, 12). The results showed
that noise levels in all workstations were above the limit, so that in 5.6%, 42.3%, and 52.1% of the cases, the
analyst’s ratings were 1, 2, and 3, respectively.

4. Discussion

The aim of this study was to quantify the ergonomic characteristics in the office environment at the Electricity
Distribution Company in West Tehran Province using the Finnish methodology. Using the results of this study, the
shortcomings of the workstations from an ergonomic perspective were identified for use in solving emerging
problems and shortcomings. According to the surveys, it was concluded that the office primarily had some
shortcomings regarding work components and accuracy. There also was discomfort due to noise and temperature.

4.1. Work components and body posture and movement

In 12.1% of the cases, the manual information on work components was clear. In 72.4% of the cases, data related to
work components were composed of possible instructions and solutions, which facilitated the selected activity
models. The results of our study were not fully consistent with the findings reported by Hassanzadeh & Yousefi that
the employees’ physical activity was ergonomically moderate (9). The difference between the two studies could be
due to differences in the two populations or differences in the educational levels of the populations. Consideration of
ergonomic principles and correct and appropriate body posture and movements at work help maintain the health of
workers and are effective in reducing the costs incurred by the company and its workers. For example, using office
designs based on ergonomic principles can avoid many costs and unpleasant issues, including the costs of
disablement, costs due to accidents, costs of lost production time, and the costs of production waste. Also, other
advantages can be achieved, such as reduced work time, the elimination of excess movements in the process,
improved communication with the outside environment, balanced supply and demand, optimized work efficiency,
and energy savings, all of which can be achieved by developing a comprehensive understanding of the principles of
ergonomics and incorporating them in the workplace. Therefore, people’s workplaces, which are actually their
second ‘home,’ can be designed in a way to improve both the physical and mental health of employees (10).
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4.2. Repetitive movements and accuracy cycle

Regarding repetitiveness, in all cases, the time of the repeat cycle was between 10 and 30 minutes, which is more
than the standard rate and can lead to musculoskeletal disorders (11). Methods of preventing such disorders also
were reported in Nussbaum & Torres’ surveys (12). Training workers about correct movements, using the principles
of body mechanics correctly, and proper training of body mechanics while doing a job can help solve many
ergonomic problems (12).

4.3. Communicating with others

In our study, in 84.5% of the cases, there were no problems regarding communication with and having possible
contact with others; however, Hassanzadeh & Yousefi’s study indicated that the status of communication among
individuals was poor (9). The difference in the results of the two studies could be due to differences in the
educational levels of the workers or differences in the dominant system in the two communities. To increase
employees’ incentive to work cooperatively and be productive, maximum communication and contact between staff
are essential.

4.4. Lighting

Lighting can have a significant effect on comfort and performance. Working with monitors, dazzling light leads to
glaring and visual discomfort. In reading and writing tasks, low light causes eye discomfort and creates a depressing
atmosphere in the workplace (13). According to our findings, the lighting situation in the workplace was generally
viewed negatively by the workers and did not conform to standards (7, 8). Therefore, it is recommended that the
relevant authorities take action to improve the lighting in the workplaces. The poor working conditions that result
from inappropriate lighting may have a causal effect on many of the employees’ disorders and negative attitudes.

4.5. Temperature

In 42.3% of the cases in this study, the ambient temperature was between 25 and 27 °C. Standard values are the
conditions in which all employees can work and perform their activities repeatedly without any harmful effects on
their health in the work environment. The results of this study indicated that the measured factors were less than
standard levels; however there was no heat stress that did not comply with workplace standards (8¢7). Therefore, it
is recommended that the relevant authorities implement the necessary measures in order to improve employees’
comfort and thermal conditions, since not paying attention to temperature issues creates problems in meeting the
goals.

4.6. Sound

In this study, the sound levels in all workstations were above the permissible limits and created nuisances, such as
interfering with conversations and making it difficult to concentrate, conditions that can occur even at relatively low
sound levels. This situation is almost certain to be reflected in high levels of employees’ dissatisfaction about the
noise status. By applying appropriate limitations on volume levels, damage to workers’ ability to hear can be
prevented (14). Unfortunately, workers’ adaptation to their workplaces is an issue that is not dealt with scientifically
at the current time, so important ergonomic principles are often ignored in the workplace. As a result of the findings
of this study, the authors recommend the standardization of the physical factors that affect workers in their work
environments, especially the sound factor. Our results indicated that a poorly-designed, inappropriate workplace can
have negative effects on employees’ health and motivation, resulting in negative impacts on the company's goals,
productivity, and financial status.

5. Conclusion

The findings of this study showed the office environment was in good condition with respect to the physical
activities required of the workers and that there were no extraneous factors that increased the workers’ workloads.
Regarding work components, the workplace did not meet some of the standards, and it is essential that the
appropriate officials and managers make the necessary improvements to maintain their workers’ occupational health
and efficiency. The status of lighting in the workplace did not comply with the standards. Also, the sound levels at
all workstations exceeded permissible limits. All studies and investigations in this regard should be done in order to
prevent physical and psychological damages to the employees, which would, in turn, improve the efficiency and
productivity of the company. Therefore, it is recommended that studies such as this one be performed throughout
our society.

[electronicphysician@gmail.com] Page 783



Electronic physician; Volume 6, Issue 1, January-March 2014 http://www.ephysician.ir

Acknowledgments
The authors thank the authorities and personnel at the Electricity Distribution Company in West Tehran Province for
their support in data collection for this research. The article is prepared based on the scientific writing guide (15,

16).

Conflict of Interest:
There is no conflict of interest to be declared.

Authors' contributions:
All of authors contributed to this project and article equally. All authors read and approved the final manuscript.

[electronicphysician@gmail.com] Page 784



Electronic physician; Volume 6, Issue 1, January-March 2014 http://www.ephysician.ir

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

Shikdar AA, Das B. A field study of worker productivity improvements. Appl Ergon 1995 Feb; 26(1): 21-
7. PMID:15676997

Johanning. E. Evaluation and management of occupational low back disorders. Am J In Med 2000 Jan;,
37(1): 94-111. PMID:10573599

Lavender SA, Conrad KM, Reichelt PA, Meyer FT, Johnson PW. Postural analysis of paramedics
simulating frequently performed strenuous work tasks. Appl Ergon 2000 Feb; 31(1): 45-57.
PMID:10709751

Gagnon M, Larrivé A, Desjardins P. Strategies of load tilts and shoulders positioning in asymmetrical
lifting. Aconcomitant evaluation of the reference systems of axes. Clin Biomech (Bristol, Avon) 2000 Aug;
15(7): 478-88. PMID:10831807

Cox RAF, Edwards FC, Palmer K. Fitness for work: The medical aspects. 3rd ed. New York, NY: Oxford
University Press; 2000. p. 210-34.

Oborne DJ. Ergonomics at Work: Human Factors in Design and Development. New York, NY: John Wiley
& Sons; 1995. p. 236-9.

Abrahamsson L. Production ecomomics analysis of investment initiated to improve working environment.
ApplErgon 2000 Feb; 31(1): 1-7 .PMID:10709746

American Conference of Industrial Hygienists. ACGIH, Threshold Limit Value for Chemical Substances
and Physical Agents and Biological Indices. Cincinnati, Ohio: American Conference of Industrial
Hygienists; 2009. p. 135.

Yousefi HA, Hassanzadeh A. Evaluation of workstation in a metal industry company. Journal of Health
Systems investigations 2010; 6(1): 57-63.

Habibi E, Yar Mohammadian M H, Pourabdian S, ghorbani H, Soltani A . Ergonomic assessment of the
Laboratories Hospital Workstations Isfahan Medical University. Journal of Iran Occupational Health(2007)
; January, vol 3 (3,4); p:61-67.

Vieira ER, Kumar S. Working Postures: A Literature Review. J Occup Rehabil 2004; 14(2): 143-59.
Nussbaum M A.Torres N. Effects of Training in modifying working metods during common pation
handling activities. Int j ind Ergon. 2001;27(1):27-41.

Hammett Joe Y. Implementation of ergonomics in the office environment. Health Center of East
Azarbaijan Province(2011) ; July.

Rahimi A, Hsnky Veisi M. Ergonomic management of physical factors disadvantageous. 1st National
Conference on Health, Safety an d Environment (HSE), Islamic Azad University Mahshahr(2011).

Jalalian M., Danial A. H. Writing for academic journals: A general approach. Electronic physician.
2012;N4(2): 474-476, doi: 10.14661/2012.474-476

Jalalian M. Writing an eye-catching and evocative abstract for a research article: A comprehensive and
practical approach. Electronic Physician. 2012; 4(3): 520-524. doi: 10.14661/2012.520-524

[electronicphysician@gmail.com] Page 785



