People in buildings frequently report discomfort and building-related health symptoms, and sometimes develop building-related illnesses.  In the last 15 years, intense research has been conducted on the nature, extent and causes of these comfort and health effects. Discomfort complaints are commonly related to the temperature, draft, humidity and odors.  One of the most common health complaints is of building-related symptoms including eye, nose and throat irritation; headaches, fatigue and lethargy; upper respiratory symptoms; and skin irritation and rashes. The term “sick building syndrome” or SBS has been used to describe the excess prevalence of this collection of symptoms. The term “building-related illness” refers to a different set of diseases including hypersensitivity pneumonitis and Legionnaires’ disease. Other health effects associated with the indoor environment include symptoms of allergies and asthma, respiratory illnesses, and toxic and systemic effects with known causes, e.g. carbon monoxide poisoning.
Scientific studies have determined that these health effects and discomfort are associated with characteristics of buildings, HVAC systems and the indoor environment.  Personal and job characteristics also play a role in some aspects of these effects. The indoor environment factors that have been postulated as causes of these effects include:

volatile organic compounds, thermal environment, airborne infectious agents, non-infectious biological agents, non-biological particles, inorganic gases, and individual susceptibility.

HVAC is critical to maintaining acceptable indoor environments in many climates and building types. The intent of HVAC is to provide for occupant comfort and health. Failure to properly design, install, commission, operate and maintain HVAC systems is one of the possible explanations for the observed association of air conditioning with increased SBS symptoms. Symptom prevalences vary widely among buildings with any type of HVAC, suggesting that the means of applying HVAC, plus other factors, are determinants of symptoms.
While ventilation is not the only determinant of IAQ, perceived air quality and health outcomes generally improve as ventilation rates increase. In current practice, minimum ventilation rates are recommended by ASHRAE Standard 62. Interpreting more recent research, there are health, productivity and perception benefits from increasing ventilation rates above the current ASHRAE values. Qualitatively, the relationships of ventilation rates with health outcomes, obtained from studies in offices, should apply for other types of buildings; however, the specific ventilation requirements may vary. More generally, the optimum ventilation rates for a particular building will depend on indoor pollutant emissions, outdoor pollutant levels, the requirements of the building occupants and energy considerations.

More research is needed on the causes and health and economic importance of IAQ problems and their solutions, including scientifically supported ventilation rates.

More widespread implementation of available IAQ knowledge, technologies and practices can significantly improve indoor environments, comfort and health.

