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Abstract

Objectives: Undoubtfuly, people spend a significant portion of their time in
workplaces. Many factors affect the health and well-being of employees. The present
study aimed to identify the architectural problems of the environment by examining the
symptoms of Sick Building Syndrome and ranking the parameters influenced by five
physical factors (thermal comfort, noise, lighting, layout-ergonomics and decoration).
Methods: The present descriptive-analytical research was carried out in the summer of
2021. The statistical population included 52 employees of Urmia Engineering
Organization Building which is based on Morgan's table and a sample size consisting
46 people was randomly selected. The required data were collected through a
questionnaire and analyzed using descriptive statistics (frequency, percentage, mean
and standard deviation) and Friedman test.

Results: Considering the average ranks, symptoms of fatigue (4.47), muscle pain
(5.47), headache (5.87), high stress (6.14) and poor concentration (7.45), along with
some defined parameters for each of the factors, including overcrowding and lack of
speech privacy (78.12%), the noise of people's conversation (62.93%), improper
workplace temperature in winter (58.59%) and summer (49.91%), inappropriate
placement of uses and allocation of inadequate space for people and equipment
(49.91%) played the most significant role.

Conclusion: The results indicated that the inefficient design of the environment and non-
observance of ergonomic principles as a result of unprincipled renovations regardless of
the nature of the work and its requirements, inappropriate placement of uses, the non-
standard distribution of employees in an inflexible environment, lack of speech privacy
and crowding were identified as the most important causes of the symptoms.

Keywords: Sick building syndrome; Indoor environmental quality; Workplaces; Noise;
Environmental ergonomics
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Extended Abstract
Background and Obijective

On average, about 80 to 90 percent of human life is
spent indoor buildings. Employees spend a
considerable portion of this amount (about 25%) in
workplaces. Therefore, buildings should provide a
healthy environment for their users. The construction
of "healthy buildings" is a new issue in the field of
architecture which, while paying attention to the
principle of reducing interference in the environment,
seeks to maximize the positive impacts based on the
health of its users. Indoor quality (IEQ) has a direct
impact on human health, work and performance. The
patient's building syndrome is applied in situations
where a combination of different factors, while
reducing the quality of the indoor environment,
increases users' complaints about the prevalence of a
series of non-specific symptoms when they are in the
building. From the architectural point of view, "built
physical environment” plays an important role in the
health and well-being of users. Therefore, in this study
we tried to identify the most important parameters
resulting from five physical factors of lighting, noise,
thermal comfort, design - ergonomics and decoration.

Materials and Methods

This cross-sectional study was a descriptive-
analytical study that was carried out in the summer of
1400 in Urmia engineering system building. According
to Morgan table, 46 people were randomly sampled.
For data analysis, descriptive statistics methods
(frequency, frequency percentage, mean and standard
deviation) and Friedman test were used.

Results

The study of workplace conditions data showed that
the most dissatisfaction of employees was due to factors
such as congestion, loud and annoying noises, lack of
concentration due to noise and high temperature
fluctuations, which were 85.8, 74.8, 72.6 and 66,
respectively. The results also showed that 63.04%
believed that symptoms reduced their function 71.7%
confirmed that they experienced at least four symptoms
within at least two weeks and 60.86%.86% pointed to the
improvement of symptoms, on average, between 30
minutes and 3 hours after withdrawal, all of which were
consistent with the criteria for confirming the syndrome.

1. Symptom ranking: In assessing the importance of
symptoms, considering that P < 0.001 was obtained, it
can be concluded that there is a significant difference
between the symptoms and considering the average
ratings of symptoms, it can be said that the most
common symptoms are: fatigue, muscle pain,
headache, high stress, poor concentration, etc.

2. Ranking factors and parameters: Friedman test
was used to investigate the relationship between factors
and Friedman test for ranking. Considering the
significant value of P < 0.001, there can be a
significant difference between the factors. Based on the
average ratings, the most important factors were noise,
design-ergonomics, thermal comfort, decoration and
lighting, respectively.

Finally, tables were used to identify the main
parameters, which are as follows:

» Overcrowding and lack of personal speech
privacy (78.12).

* Voice harassment caused by interpersonal or
telephone conversations of others (62.93).

* High workplace coldness in winter (58.59).

* Inappropriate placement of users and functions
(49.91).

* Not allocating enough space and dimensions for
every individual or equipment (49.91).

* High workplace heat in summer (49.91).

» Lack of individual adjustment of furniture and
equipment (47.74).

* Unpleasant decoration (41.23)

Inappropriate and inflexible layout (41.23).

Discussion

The aim of this study was to investigate the role of
five effective physical factors in the incidence of
patient building syndrome by identifying the common
symptoms of each factor. The findings of the average
rankings obtained by Friedman test showed the order
of problematic factors (5.60), design-ergonomics
(4.24), thermal comfort (4.21), decoration (4. 11) and
lighting (2.80). These results were in line with the
findings of the study of the multiplicity of complaints
of environmental factors which arose from
environmental factors such as overcrowding (85.18),
loud and annoying noises (81.14), Noise-induced
distraction (72.16), inappropriate ambient temperature -
very high/ very low (62.14) and high temperature/stagnant
air fluctuations (59.14) were identified. Then, the mean of
symptom ratings showed that the most common
symptoms were fatigue (4.47), muscle pain (5.47),
headache (5.87), high stress (6.14), lack of concentration
(7.45), itchy eyes (7.61) and rapid nervousness (8.65),
which were consistent with previous studies. Because
according to the results of Kamaruzzaman and his
colleagues, effective parameters on voice comfort, such as
noise level and individual speech privacy, affect the health
of residents and can cause symptoms such as headache,
fatigue, nervousness, stress and heart disease. The results
of analysis of frequency tables of parameters affecting
factors also showed that the parameters of overcrowding
and lack of speech privacy (78.12), high noise due to
conversation (62.93), inappropriate placement of users
(49.91); For individuals or equipment (49.91), the
impossibility of individual adjustment of furniture and
equipment (47.47). Finally, to identify design problems
observations, field studies and interviews were
analyzed. The results indicated that inappropriate
placement of ground floor workplaces in the vicinity of
high-traffic spaces, inappropriate layout of first-floor
work environments with the nature of activities and
needs of employees, including lack of adequate space
for each user, lack of waiting space for clients and
congestion, and finally incorrect placement of financial
unit in the vicinity of the equipment of the last floor
installations, the main reasons for employees'
complaints of noise were lack of ergonomics and
thermal comfort and symptoms such as fatigue, muscle




pain, headache, stress, distraction, itchy eyes, rapid
nervousness, runny eyes, hearing problems, inability to
maintain speech privacy. In general, it can be said that in
line with the World Health Organization's announcement,
at least 30% of the renovated buildings around the world
have this syndrome, and in this building, due to the lack of
flexibility of the interior plan and the increase in the
number of employees, recent renovations have been
carried out which caused the dissatisfaction of most
employees about the inappropriate temperature, lack of
adequate space, inappropriate layout of workstations and
furniture, improper placement of uses, and overcrowding.

Conclusion

The results showed that the most complaints of
employees were related to noise, design-ergonomics
and thermal comfort factors. Inefficient design of the
environment and non-compliance with ergonomic
principles due to unspecified reconstructions, not
taking into account the nature of the work and its
requirements, inappropriate placement of users, non-
standard density of employees in an unsustainable
work environment and lack of individual speech
privacy were identified as the most important reasons
related to architecture.

Please cite this article as follows: Tabe Afshar S, Toofan S, Saghafi Asl A. An Investigation of Sick Building Syndrome (SBS)
in Workplaces, (Case Study: Engineering Organization Building of Urmia). Iran J Ergon. 2022; 10(2): 90-100.
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