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Health effects and the risk factors associated with indoor
environment in office buildings
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Abstract

Since the early 1970s, nonspecific building-related symptoms (BRSs), occasionally called sick building
syndrome (SBS), have emerged as an occupational and environmental health issue in the United States
and European countries. BRSs comprise respiratory (stuffy and irritated nose, cough, sore throat, and
shortness of breath), ocular, skin, and nonspecific (fatigue and headache) symptoms that are temporally
related to working in particular buildings. SBS must be distinguished from several well-defined building-
related illnesses (BRIs) that are caused by specific exposures in indoor environments and may, at least
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in theory, be specifically diagnosed. BRIs include asthma, hypersensitivity pneumonitis, and
legionnaires’ diseases. Previous epidemiological studies reported that various factors are associated
with SBS. These include personality traits (female and atopy), indoor pollutants (dust, volatile organic
compounds, and molds), buildingrelated factors (thermal comfort, lighting, poorly maintained
ventilation systems, and poor humidification systems), and work stress. We conducted a nationwide
questionnaire survey to examine the association between environmental factors and BRSs among
employees working in office buildings in Japan. The surveys were conducted from January 2012 to
October 2012 in 315 offices with 3335 employees during winter and 307 offices with 3024 employees
during summer. Prevalence of eye irritation, nonspecific symptoms, upper respiratory symptoms, lower
respiratory symptoms, and skin symptoms related to the building were 12.1%, 14.4%, 8.9%, 0.8%, and 4.5%
during winter and 18.3%, 14.1%, 6.7%, 0.9%, and 2.2% during summer, respectively. Multivariate analyses
revealed that these BRSs were significantly associated with thermal comfort, dryness, odors, dust, and
noise during both winter and summer. In addition, during summer, nonspecific symptoms were
significantly associated with floor carpet, and upper respiratory symptoms were significantly associated
with walls painted in the workplace in the preceding 3 months. Furthermore, nonconformance to the
relative humidity standard during winter was significantly associated with eye irritation, upper
respiratory symptoms, and skin symptoms, while nonconformance to the carbon dioxide standard
during summer was significantly associated with nonspecific symptoms. This study suggests the
importance of improving office environments in terms of factors affecting the health of employees, such
as thermal comfort, dryness, odors, dust, and noise. This study also indicates that the excess ratios
against the relative humidity and carbon dioxide standards should be decreased. Further detailed
research examining the health effects of these environmental exposures in office buildings, and further
actions to reduce the effects are needed to protect public health.

keywords: buildings, epidemiology, indoor air quality, sick building syndrome, work environment,
occupational stress
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