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Methods: In the present study, three administration buildings (roads and urban
development office, construction engineering organization, and airport) in Urmia,
Tabriz are investigated as case studies and a total of 226 employees working in
these buildings are selected as samples. Then, they are asked to fill out a
questionnaire to collect the required data. The reliability of the questionnaire is
confirmed using Cronbach's alpha coefficient.

Results: The findings indicate that despite the advantages of open plan layout
for the organization of work environments, it still has many negative consequences
such as too much noise and distraction, lack of ergonomics, congestion, reduced
privacy, and the lack of personal control of environmental conditions. In general, it
is not considered an efficient layout design for the workplace.
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Extended Abstract

Introduction

Workplace architecture is one of the most
important factors affecting the health and well-
being of employees. Therefore, it is necessary to
investigate the role of workplace layout on the
emergence of health problems among employees.
The present study was conducted to identify the
role of factors affecting the internal layout
(location-ergonomics, lighting, indoor air quality
(IAQ), temperature, noise, design style and
cleanliness) on the emergence of sick building
syndrome among employees.

Methods

This study was conducted on 226 employees of
three administrative buildings (Road and Urban
Development, Construction Engineering
Organization and Airport) in Urmia. It was
conducted using a questionnaire whose reliability
had been already confirmed. In order to detect
significant differences, analysis of variance test at
the error level of 0.05 and Chi-Square test were
used to investigate the effect of factors with an
error level of 5%.

Results

The analysis of the data indicated that the
predominant layout of office environments was in
the form of private rooms, shared rooms
(maximum 5 people) and open design halls,
among which most rooms were designed as shared
rooms and the highest use of private rooms was at
the airport being 17.5%. The highest use of open
halls was seen in Road and Urban Development
building with 22% and followed by the building of
Construction Engineering Organization with
15.30%. Investigating the original layout of the
buildings also showed that the open layout halls
were formed during numerous renovations and
changes in the original layout.

Indoor environmental conditions in buildings
were assessed using the standard questionnaire
MMO40NA Office (1990). Analysis of variance
was used to identify the symptoms and the results
indicated that as the experiences related to harmful
factors in the environment increased, fatigue,
headache, lung and throat congestion, hearing and
sinus problems increased as well, leading to
increased stress, anger, shortness of breath and
distraction. The frequency of staff complaints of
symptoms indicated the occurrence of health

problems while they were indoors; since most
employees confirmed that they had experienced at
least three or four symptoms.

In order to identify the most important factors
causing dissatisfaction, we first compared the
factors in workplaces by analysis of variance.
Given the significant values, there was no
significant difference between the workplaces in
terms of cleanliness. However, regarding other
factors, significant differences were identified, the
most  different factors include brightness,
temperature, indoor air quality, noise, location-
ergonomics, design style, and cleanliness.

Finally, according to the results of the chi-
square test, we prioritized the factors affecting the
occurrence of symptoms with multiple complaints:

e The most important causes of fatigue: poor
indoor air quality and lighting problems;

e The most important causes of muscle pain:
incorrect location and non-observance of
ergonomics and indoor air quality;

e The most important factors of anger:
problems with lighting and incorrect location and
non-observance of ergonomic principles;

e The most important causes of headaches:
lighting problems and poor indoor air quality;

e The most important causes of hearing
problems: noise and incorrect location and non-
observance of ergonomic principles.

Discussion

The results were in line with the two main
criteria for confirming the sick building syndrome,
namely the frequency of complaints and the
improvement of symptoms after leaving the
workplace. The results also indicated that “the
design of the workplace layout and related
parameters play an important role in defining the
quality of the indoor environment as the most
important factor in the emergence of sick building
syndrome”. The physical layout of the workplace
affects the level and type of social interaction
between employees. The All Business Consulting
(ABC) in 2010 also emphasized the role of space
layout and location of uses on employees’ health
and well-being, stating that there must be a
balance between designing the office layouts as
private and open halls.

Some reported that the lowest health status was
observed in medium and small offices in the form
of open halls. Although open hall office layout is a
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low-cost and efficient way to organize large and
open spaces and has advantages such as
strengthening employee communication and
interaction, faster information exchange, space
saving and reduced costs for employers, it has
disadvantages such as increased noise, distractions
and congestion, and reduced privacy, and is not
considered an effective design for employees.
Numerous studies show that open plans increase
staff turnover, raise blood pressure, and increase
the likelihood of illness, stress, and anger. In such
offices, symptoms such as distraction and
headache are exacerbated by intermittent
temperature changes (very hot or cold work
environment) and constant noise.

The results show that sick building syndrome
is more prevalent in open design environments
than anywhere else and the highest level of health
was observed among employees working in
private offices followed by employees working in
shared rooms.

In this study, we saw the conversion of shared
workspaces into open design halls in all three
work environments. For example, on the third and
fourth floors of Road and Urban Planning
buildings, through the construction of high glass
walls around the terrace between the two sides of

the building, an open-design hall has been
constructed, which not only caused staff
complaints about noise, congestion and

impossibility of concentration, but also led to
problems such as glare, discomfort and high
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temperature fluctuations due to high glassy walls.
On the first floor of the building of Engineering
Construction System, we see the conversion of
private and shared rooms into open-design halls,
where most of its employees complained of
problems such as lack of waiting space,
congestion, noise and lack of speech and personal
privacy, and they suffered from symptoms such as
hearing problems, distraction and headaches.

Conclusion

Workplace layout design is one of the
influential factors in the occurrence or prevention
of symptoms of sick building syndrome. Although
symptoms improve after leaving, the onset of
symptoms in the environment can lead to acute
health problems while reducing employee
efficiency. Good design not only increases
employees’ efficiency, but also makes optimal use
of office space and improves employees’ health.
The results indicate that designing a workplace
layout without knowing the working conditions of
the environment, the type of activity and the needs of
employees, can have numerous nhegative
consequences such as the appearance of symptoms.
Finally, it can be stated that in order to effectively
deal with the sick building syndrome and achieve a
healthy workplace, not only must there be a balance
between the layout of the workplace in the form of
private, shared or open design offices, but also the
factors and parameters affected by the layout design
need to be taken into account.
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