Background
“PUBLIC HEALTH EFFECTS OF TOXIC MOLD”

Molds, one of the most ubiquitous organisms on our planet, have recently captured public attention and are the focus of increasing health concern.  Inhalation of mold can cause human toxic effects, exacerbates immunologic reactions and can cause infections.  Immunologic reactions include asthma and allergic reactions such as eye irritation, congestion and coughs.  Toxic effects include a variety of symptoms such as fatigue, respiratory distress, nausea and non-specific symptoms.  A small group of fungi have been associated with infectious diseases.  Because Americans spend the vast majority of their time indoors, they are exposed to molds and a large variety of indoor air pollutants estimated to have more than one hundred times the actual pollutants found in outdoor air.  Though there is no official estimate on the number of individuals made ill by molds, the total certainly exceeds 10,000 people.  There are no federal or state laws, regulations or guidelines regarding mold exposure, identification, or remediation.

The powerful health effects, broad exposure, and lack of standards have generated thousands of California torts.  Some authorities have estimated that molds will generate more litigation than asbestos.  Recent high profile cases of mold infestation and the rising number of buildings with identified mold problems have increased the visibility of this issue and generated significant concern in the public health community. 

Molds are resilient and highly adaptable organisms present in a wide range of habitats.  They vary in color and exist in over a thousand species.  Molds need moisture and a food source to grow.  Floods, leaking pipes, steam, leaking windows, high humidity and leaking roofs generate moisture which can lead to mold infestation.  With the appropriate conditions, molds can grow considerably within 24 to 72 hours.  Molds can form colonies on dead and decaying matter, such as wood and drywall, as well as damp and inorganic matter like painted surfaces and glass as long as a food source, such as dust is present.  Molds are increasingly associated with new construction which is built air tight to conserve energy and can result in reduced ventilation, excessive moisture, and accumulation of moisture behind insulation.  Materials like dry wall and ceiling tiles, used frequently in new construction, provide an excellent food source for molds. 

Molds can be found on virtually any surface in almost any climate.  Mold commonly grows on walls, carpets, ceilings, behind wallpaper, and in heating, ventilation and air conditioning systems.  Mold may be present in a building and result in health effects without being visible.  Frequently mold can only be identified by its mildewy or earthy smell, or through the use mold identification equipment.  Mold growth was traditionally associated with periods of high humidity.  However, recent research has found that the effect of relative humidity on mold growth is indirect and that a small amount of moisture can permit significant mold growth.  Therefore, while certain climates may increase the propensity of mold growth, no place is immune to mold infestation and the associated structural and health effects.

Overview of Research on the Health Effects of Mold Exposure

Molds, as well as other microbial contaminants are increasingly associated with poor indoor air quality and a variety of health effects.  Throughout the 1970s and 1980s, microbial contamination was identified as the primary cause of poor air quality in only 5% of indoor air quality investigations conducted by the National Institute of Occupational Safety and Health.  In the last ten years, microorganisms were identified as the source of poor air quality in up to 50% of indoor air quality cases.  Indoor molds usually originate from an outdoor source and take advantage of indoor moisture and food sources in their growth.  These indoor molds can and do affect human health.  Their specific effect varies depending on the species involved, the activity of the species, the amount and duration of exposure, and individual susceptibility.  Individuals with compromised immune systems, infants, children, the elderly and individuals with allergies are particularly susceptible to experiencing adverse health effects following mold exposure.  Adverse health effects related to mold exposure usually stop when an individual is removed from the mold infested environment.  In very few cases, molds seem to have caused long-term or lifelong adverse health effects. 

All molds have the potential to cause an allergic reaction in humans and this is the most common response to mold exposure.  Allergic reactions to mold exposure range from mild responses to chronic illnesses.  Most individuals who experience allergic reactions to mold exposure develop allergic rhinitis or allergic sinusitis, which is similar to a cold but lasts over an extended period of time.  Some individuals develop skin irritation or rashes.  A smaller percentage of the population develops chronic allergic diseases like allergic brochopulmonary aspergillosis and hypersensitivity pneumonitis which involve difficulty breathing, fever, tightness in the chest, and muscle aches. 

Molds can cause irritation of the eyes, nose and throat, headaches, dizziness, skin irritation and flu like symptoms.  Mold exposure usually does not result in infections, except among immune compromised individuals.  Immune compromised patients have developed infections affecting the skin, eyes, lungs, or other organs and systems.  According to the National Academy of Science, mold exposure aggravates asthma.  Mold exposure can result in acute attacks of coughing, wheezing, shortness of breath and acute asthma.  Reactions usually occur within minutes of exposure and may repeat six to eight hours later. 

Specific Health Effects of Toxins Produced by Molds

Under certain conditions, many molds can produce mycotoxins, which are natural organic compounds that initiate a toxic response in humans.  Molds that can produce mycotoxins do not always produce them since developing these toxins requires specific conditions.  Mycotoxins are not essential to maintaining the life of a mold cell.  They seem to give mold a competitive advantage.  Mycotoxins cause some of the most serious adverse health effects of mold exposure.  Exposure to mycotoxins can suppress or alter the immune system, inflame the lungs and result in toxic pneumonitis, cause irritation of the eyes, nose and throat, headaches, diarrhea, and increase the susceptibility of the exposed person to infectious disease and cancer. 

Among toxin-producing molds, the Aspergillus species and Stachybotrys chartarum, are the two species that have been present in the toxic molds cases discussed in the press.  These species can cause some of the most extreme health effects of molds.  Aflatoxins, which are produced by two species of Aspergillus, can be carcinogenic, are acutely toxic to the liver, brain, kidneys and heart.  Aflatoxins can induce fever, vomiting, coma and convulsions.  Aspergillus is also associated with the infection aspergillosis.  Individuals exposed to Stachybotrys chartarum have experienced recurring flu-like symptoms, fatigue, respiratory conditions, fever, difficulty breathing and a suppressed immune system. 

Differentiating Between Molds that Produce Toxins and Molds that Do Not Produce Toxins

Toxin producing molds, like Stachybotrys and Aspergillus, have been the focus of public concern and the subject of a significant portion of recent debates about molds.  However, public health officials believe that differentiating toxic mold from other mold is usually not worthwhile.  They generally conclude that molds, regardless of their toxicity can affect human health.  Public health officials advise that when mold can be seen or smelled, the source of moisture should be identified and eliminated, and the mold should be cleaned or remediated.  

Determining whether mold is toxic or not is a complicated and usually costly undertaking.  The variance in types of molds, including those that can produce mycotoxins, and the fact that molds capable of producing toxins do not always produce them, complicate the differentiation process.  This process requires extensive expert testing and can easily cost between $1000 and $2000 for a single-family dwelling.  Testing for toxicity is often inconclusive due to difficulties reproducing the conditions of the building in the laboratory or identifying mold species that can produce toxins but not having conclusive evidence regarding whether the specific mold produced toxins in the building.  Therefore, while the public makes a distinction between molds and toxic molds, public health officials and mold experts suggest that molds and their presence in large numbers can result in adverse health effects and should trigger appropriate clean up. 

Mold Identification and Remediation
The presence of mold is usually identified through visual identification, sampling or air monitoring.  Visual inspection is usually the first step in identifying mold contamination.  It involves inspection of ventilation systems, ceiling tiles, drywall or other cellulosic surfaces, and occasionally inspection of ductwork and hidden surfaces.  Sampling is not required to conduct a remediation, but may be necessary to identify specific fungal contaminants as part of a medical evaluation.  Sampling can help identify the presence of mold if a visual inspection is equivocal.  Air monitoring is also not necessary for remediation.  Monitoring may be necessary when an individual has been diagnosed with a disease that is or may be associated with toxic mold exposure, or to determine the location and extent of contamination if the presence of mold is suspected but cannot be identified by a visual inspection or sampling. 

Once the presence of mold is identified, public health officials recommend that the source of moisture is identified and eliminated, and that the mold be cleaned and remediated.  This recommendation is based on the fact that all molds, regardless of their toxicity can have human health effects though the specific health effects vary depending on the species involved, the amount and duration of exposure, and individual susceptibility. 

Remediation efforts vary and largely depend on the amount of mold present.  These efforts first seek to prevent continued mold growth by removing the underlying source of moisture.  Prompt response as well as thorough clean up, drying, and removal of water-damaged materials is crucial to prevent or limit mold growth.  Specific plans for remediation are largely contingent on the size of mold remediation.  Mold growths less than one square foot can be cleaned up using a diluted bleach solution.  Extensive contamination, particularly if heating, ventilating, air conditioning systems or large occupied spaces are contaminated, usually require the services of an experienced health and safety professional to conduct the assessment and remediation.  Depending on the extent of mold infestation, materials infested with molds may need to be removed, contained and discarded.  Remediation costs can be significant, especially when extensive structural repair is required.  Individuals performing mold remediation frequently need the use of respiratory protection, gloves, and eye protection.  Persons with respiratory problems, a compromised immune system, or fragile health are discouraged from participating in mold remediation.

Existing Laws, Regulations or Guidelines on Mold Exposure, Identification or Remediation

There are no federal or state laws, regulations or guidelines regarding mold exposure, identification, or remediation.  The New York City Department of Health has developed policies for medical and environmental evaluation and intervention to address mold contamination.  The Bureau has published a document titled, “Guidelines on Assessment and Remediation of Fungi in Indoor Environments” for use by building engineers and management, and anyone concerned about fungal contamination.  The document outlines the health issues of mold, assessment, remediation, and hazard communication.  It is widely cited as the generally accepted standard for mold assessment and remediation.

The Canada Federal-Provincial Advisory Committee on Environmental and Occupational Health and the Canada Health Department have developed guides for public health, occupational health, and building maintenance officials to recognize and manage mold contamination in buildings.  These guidelines outline procedures for investigating and interpreting mold contamination, as well as procedures for mold remediation and preventive maintenance of buildings. 

Several recognized professional organizations have developed guidelines for the identification and remediation of molds.
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