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There are only three reasons to clean up mold detected in residential or commercial 
structures: 
 
 • Health 
 • Structural problems 
 • Aesthetic considerations. 
 
Because structural problems and aesthetic considerations are far less dramatic 
(especially for the media) and less remunerative for environmental consultants, 
remediators, claimants and their lawyers, allegations about adverse health associated 
with mold exposure has become the driving force behind the frenzied movement to 
assess extent of mold in buildings and remediate its presence. 
 
In support of these allegations, major misinformation has been presented to the public.  
Those groups that benefit most from continued distribution of such misinformation have 
little scientific or medically credible support for the current level of distress to which they 
contribute.  It is important to examine this common misinformation in light of well-
established scientific and medical facts. 
 
One should be concerned about concentrations of mold detected in indoor 
ambient air that are greater than 100 to 200 CFU/m3 or greater than 1000 
spores/m3.  There are no established threshold levels at which adverse health effects 
are documented.  Therefore, a comparison of mold concentrations commonly found in 
indoor ambient air and those measured in the outdoors is an appropriate beginning 
guideline.  Unless extensive water-damage is evident, the majority of residential and 
commercial structures have indoor ambient air levels below those detected in the 
outdoors.  However, this varies with time of year, location and mold genera.  A recent 
review of the published literature indicates that average concentrations in indoor 
ambient varies seasonally and geographically (Shelton et al. 2002, Gots et al. in press).  
Indoor ambient air in 820 residences without any health complaints averaged 1,252 
CFU/m3 and the associated average outdoor level is reported as 1,524 CFU/m3 (Gots et 
al., in press).  For 85 homes with concentrations reported as total spore counts, the 
average ranged from 68 to 2,307 spores/m3 for the indoor air and a range of 400 to 
80,000 spores/m3 in outdoor ambient air. 
 



 

 

As measured by the National Allergy Board of the American Academy of Asthma, 
Allergy, and Immunology (AAAAI), mold spore levels in cities around the country show 
remarkable geographic and seasonal variation that must be considered when making 
such comparisons.  Examples of outdoor seasonal variability observed in 2001 include 
(NAB 2001): 
 
St. Louis, MO 
395 to 24,500 spores/m3 (March to June) 
5,266 to 68,855 spores/m3 (September to December) 
 
Las Vegas, NV 
8 to 673 spores/m3 (March to June) 
15 to 186 spores/m3 (September to December) 
 
Albany, NY 
9 to 1,534 spores/m3 (March to June) 
1,075 to 18,005 spores/m3 (September to December) 
 
Santa Barbara, CA 
544 to 33,090 spores/m3 (March to June) 
767 to 555,833 spores/m3 (September to December) 
 
Some promoters of mold misinformation encourage residential and commercial building 
owners to complete extensive remediation based upon marginal “elevations” of mold 
levels with minimal or no growth sites or gross contamination. 
 
Exposure to mold can cause a diverse range of adverse health problems from 
non-specific symptoms such as fatigue to allegations of brain damage.  Three 
types of reactions have been documented as being associated with indoor (non-
occupational) mold exposure: allergic responses, e.g., hayfever, perhaps asthma and, 
very rarely, hypersensitivity pneumonitis, minor irritant effects and infections in 
individuals with impaired immune systems.  Exposure to high concentrations of 
Aspergillus can lead to infection in some individuals.  Also, when exposed to low to 
moderate levels of Aspergillus, immunocompromised patients (e.g., transplant patients, 
cystic fibrotics, chemotherapy patients) may develop infections.  However, even in these 
individuals, the risk is low.  Mold present at typical indoor environmental levels has 
never been shown scientifically to cause any other illness (Robbins et al. 2000). 
 
Stachybotrys is the most dangerous of molds and has been known to cause 
hemorrhage in lungs.  Three papers purported to show a connection between 
newborns with bleeding lungs and the presence of Stachybotrys in the indoor 
environment (Dearborne et al. 1997, Etzel et al. 1997, Montana et al. 1997).  However, 
the findings of an association between this disease and exposure to Stachybotrys has 
been rescinded by the Centers of Disease Control and Prevention (CDC) because the 



 

 

study design was flawed thus, data compiled in these studies were inadequate to 
support a hypothesis of a cause and effect relationship (CDC 2000).  Moreover, no 
further clinical evidence of this disease has emerged, despite the increasing number of 
homes found to contain levels of the Stachybotrys mold species. 
 
Exposure to Stachybotrys and other fungi results in brain damage.  Several 
investigators have associated the reporting of headaches, memory loss, lack of 
concentration, and other similar non-specific symptoms as being evidence of brain 
damage caused by alleged mold exposure (e.g., Gordon et al 2001, Johanning et al. 
1999).  There is no scientific or medical evidence that concentrations of Stachybotrys or 
other molds detected in the indoor ambient air, or present on building materials cause 
brain damage (Fung et al. 1998, Page and Trout 2001, Robbins et al. 2000, Terr 2001). 
 
Toxic molds cause adverse health problems.  The term “toxic mold” is a misnomer.  
Thousand of different compounds are produced by molds to which we are exposed 
daily, both indoors and outdoors.  A single mold can produce several to a hundred 
mycotoxins potentially toxic to animals and humans (Gots and Pirages 2002).  Several 
different molds may produce the same toxin.  For example, Alternaria is found outdoors 
on plant leaves and generally is considered by promoters of mold misinformation to be 
benign, i.e., not toxic.  Yet, this species produces eighty different mycotoxins, some of 
which are demonstrated to be quite toxic (Robbins et al. 2000). 
 
If Stachybotrys is detected anywhere in a building (i.e., in the indoor ambient air 
or within interstitial walls), extensive remediation is urgent.  It is highly unlikely that 
there is a home in which some Stachybotrys spores (albeit low in number) could not be 
detected, if sufficient testing were conducted on building materials and within interstitial 
spaces.  This mold has been detected in both indoor and outdoor ambient air in 
residential and commercial buildings in which occupants do not have any health 
complaints associated with the presence of mold (Baxter 1998, Harrison et al.1992, 
Hawthorne et al. 1989, Shelton et al. 2002).  Thus, mere detection of Stachybotrys does 
not automatically require costly remediation.  The need for remediation will depend 
upon the extent of mold growth, the extent of water damage, and the location of 
detected molds, i.e., in areas accessible to building occupants. 
 
Self-reported symptoms are indicators of mold exposure.  Many epidemiological 
studies of mold do not have documented concentrations present in the building of 
concern (e.g., Gordon et al. 1999, Johanning et al. 1999).  Rather, these studies rely on 
self-reported symptoms as a surrogate of mold exposure.  Because these self-reported 
symptoms are non-specific, it is not possible to identify  specific chronic diseases based 
on these symptoms alone.  Such self-reported symptoms are not valid surrogates of 
exposure.  Symptoms are frequently over-reported when people believe their health has 
been threatened.  A review of the scientific literature regarding self-reported symptoms 
indicates that these can be unreliable when perceived hazards exist as a basis for 
confirming health problems.  Numerous authors have studied and reported upon the 



 

 

unreliability of self-reported symptoms, particularly following perceived toxic exposures 
(Barsky and Borus, 1995 and 1999; Barsky, et al, 2001, Gots et al 1992, Hopwood and 
Guidotti 1988, Lees-Haley and Brown 1992, Kaye et al 1994, Lipscomb et al 1991, 
Lipscomb et al 1992, Logue and Fox 1986, Pennebaker 1994, Roht et al 1985).  One 
important reason given for this unreliability is the well-known phenomenon of “reporting 
bias”  (Last 1992, Hennekens and Buring 1987, Lipscomb et al 1991, Logue and Fox 
1986, Pennebaker and Epstein 1983, Pennebaker 1994).  The term “reporting bias” is a 
standard epidemiological term, and not meant as a pejorative.  Rather, it refers to the 
normal human tendency to connect physical phenomenon with unrelated causes, 
particularly when the perceived cause is viewed as a health threat. 
 
Toxic fungal syndrome is associated with exposure to mold in the indoor 
environment.  Some promoters of allegations that exposure to mold has caused non-
specific adverse health outcomes have coined the term “toxic fungal syndrome” or 
similar labels.  There is no such standard or accepted medical terminology.  The terms 
simply represent a collection of undocumented, self-reported symptoms that have no 
established scientific or medical causal link to mold. 
 
Exposure to low level concentrations of mold result in adverse health problems.  
As noted previously, there is no scientific or medical evidence that exposure to low 
concentrations of mold can result in significant adverse health outcomes.  An illustration 
of the lack of a sound scientific basis is the extent of fungal exposure observed in 
occupational settings.  Such occupational exposures, via handling materials of natural 
origin, can be extremely high.  At sawmills, maximum airborne concentrations have 
been reported as 1,500,000 CFU/m³ (Duchaine 2000). Concentrations measured at 
honeybee overwintering facilities are reported as 2,200 to 13,931 CFU/m³, while 
workers are sweeping up dead bees, from 300 to 54,700 CFU/m³, when cleaning 
equipment and from 238 to 1442 CFU/m3, before disturbance by workers (Sigler et al. 
1996).  A study of differences in air concentrations on farms with and without disease 
revealed an average exposure concentration of 120,000,000 spores/m³ on the control 
farms (Malmberg et al. 1993).  Daily spore levels associated with adverse health effects 
were at least ten times greater than that (1,200,000,000 spores/m3).  Air concentrations 
in spawning sheds on mushroom farms have been reported as high as 100,000 
spores/m³; even greater concentrations are detected at other areas on these farms 
(Lacey and Crook 1988).  Fungi detected in the breathing zone of workers in a 
municipal waste composting facility reach levels of 8,200,000 CFU/m3 (Lacey and Crook 
1988).  In these highly-exposed populations, however, there are no reports of brain 
damage, or of many of the other “fungal diseases,” now common in current indoor mold 
attributions.  

 
 

 
 
 



 

 

References 
 
 
Barsky, A.J., Borus, J.F., 1995.  “Somatization and Medicalization in the Era of 

Managed Care.”  JAMA 274 (24):1931-34. 
 
Barsky, A.J., Borus, J.F., 1999.  “Functional Somatic Syndromes.”  Annals of Int Med.  

130(11): 910-21. 
 
Barsky, A.., et al., 2001.  “Somatic Symptom Reporting in Women and Men.”  JGIM.  

16:266-283. 
 
Baxter, D.M.  1998.  "Fungi Spore Concentrations Inside ‘Clean’ and ‘Water-damaged’ 

Commercial and Residential Buildings."  Environmental Testing Associates, San 
Diego, CA. 

 
Centers for Disease Control and Prevention (CDC).  2000.  Update: pulmonary 

hemorrhage/hemosiderosis among Cleveland, Ohio, 1993–1996.  MMWR 
49:180-184. 

 
Dearborn, D.G., Infeld, M.D., Smith, P.G. et al. 1997.  Update: pulmonary 

hemorrhage/hemosiderosis among infants– Cleveland, Ohio, 1993–1996.  
MMWR 46:33-35. 

 
Duchaine, C., Meriaux, A., Thorne, P.S., and Cormier, Y.  2000.  “Assessment of 

Particulates and Bioaerosols in Eastern Canadian Sawmills.”  Am. Ind. Hyg. 
Assoc. J. 61:727-732. 

 
Etzel, R.A., Montana, E., Sorenson, W.G. et al.  1998.  Acute pulmonary hemorrhage in 

infants associated with exposure to Stachybotrys atra and other fungi.  Arch 
Pediatr Adolesc Med 152:757-762. 

 
Fung, F., Clark, R., and Williams, S.  1998.  “Stachybotrys, a mycotoxin-producing 

fungus of increasing toxicologic importance.”  Clin Toxicol 36:79-86. 
 
Gordon, W.A., Johanning, E., and Haddad, L.  1999.  “Cognitive impairment associated 

with exposure to toxigenic fungi.”  In Bioaerosols, Fungi and Mycotoxins: Health 
Effects, Assessment, Prevention and Control.  Albany, NY:Eastern New York 
Occupational & environmental Health Center, pp. 94-105. 

 
Gots, R.E., and Pirages, S.W.  2002.  “Mold as toxins.”  Columns Mold 1:6-7, 5859. 
 
Gots, R.E., Layton, N., and Pirages, S.W.  “Indoor health: Background levels of fungi.”  

AIHAJ, in press. 



 

 

 
Gots, R.E., Gots, B.A., Spencer, J.  “Proving causes of illness in environmental 

toxicology: ‘sick buildings’ as an example.”  Fresenius Envir Bull 1 (1992): 135-
42. 

 
Harrison, J., Pickering, C.A., Faragher, E.B., Austwick, P.K., Little, S.A., and Lawton, L.  

1992.  “An Investigation of the Relationship between Microbial and Particulate 
Indoor Air Pollution and the Sick Building Syndrome.”  Respiratory Medicine 
86:225-235. 

 
Hawthorne, A.R., Dudney, C.S., Tyndall, R.L., Vo-Dinh, T., Cohen, M.A., Spengler, J.D., 

and Harper, J.P.  1989.  “Case Study: multi pollutant Indoor Air Quality Study of 
300 Homes in Kingston/Harriman, Tennessee.”  In Design and Protocol for 
Monitoring Indoor Air Quality, ASTM STP 1002.  N.L. Nagda and J.P. Harper, 
Eds.; Philadelphia: American Society for Testing and Materials, pp. 129-147. 

 
Hennekens, C.H., and Buring, J.E., Epidemiology in Medicine. Ed. S.L. Mayrent. 

Boston: Little, Brown, 1987. 
 
Hopwood, D.G., Guidotti, T.L.  “Recall bias in exposed subjects following a toxic 

exposure incident.”  Arch Environ Health, 43 (1988): 234-7. 
 
Johanning, E., and Landsbergis, P.  1999.  “Clinical findings related to indoor fungal 

exposure – review of clinical data of a specialty clinic.”  In Bioaerosols, Fungi and 
Mycotoxins: Health Effects, Assessment, Prevention and Control.  Albany, 
NY:Eastern New York Occupational & environmental Health Center, pp. 70-78. 

 
Kaye, W., Hall, H., Lybarger, J. “Recall bias in disease status associated with perceived 

exposure to hazardous substances.”  Ann Epidemiol 4 (1994): 393-97. 
 
Lacey, J., and Crook, B.  1988.  “Fungal and Actinomycete Spores as Pollutants of the 

Workplace and Occupational Allergens.”  Ann Occup Hyg 32:515-533. 
 
Last, J.M. and Wallace, R.B., eds. Public Health and Preventive Medicine. 13th ed. 

Norwalk, CT: Appleton & Lange, 1992. 
 
Lees-Haley, P.R., Brown, R.S. “Biases in perception and reporting following a perceived 

toxic exposure.” Percept Mot Skills 75 (1992): 531-44. 
 
Lipscomb, J.A. et al. “A follow-up study of the community near McColl waste disposal 

site.” Environ Health Perspect 94 (1991): 15-24. 
 



 

 

Lipscomb, J.A., Satin, K.P., Neutra, R.R. “Reported symptom prevalence rates from 
comparison populations in community-based environmental studies.”  Arch 
Environ Health 47 (1992): 263-9. 

 
Logue, J.N., Fox, J.M. “Residential health study of families living near the Drake 

Chemical Superfund site in Lock Haven, Pennsylvania.”  Arch Environ Health 41 
(1986): 222-8. 

 
Malmberg, P., Rask-Andersen, A., and Rosenhall, L.  1993.  “Exposure to 

Microorganisms Associated with Allergic Alveolitis and Febrile Reactions to Mold 
Dust in Farmers.”  Chest 103:1202-1209. 

 
Montana, E., Etzek. R.A., Allan, T.  et al. 1997.  Environmental risk factors associated 

with pediatric idiopathic pulmonary hemorrhage and hemosiderosis in a 
Cleveland community.  Pediatr 99:1-8. 

 
National Allergy Board.  2001.  Pollen and mold counts.  www.aaaai.org. 
 
Page, E.H., and Trout, D.B.  2001.  “The role of Stachybotrys mycotoxins in building-

related illness.”  AIHAJ 62:644-648. 
 
Pennebaker, J.W.  “Psychological bases of symptom reporting: perceptual and 

emotional aspects of chemical sensitivity.”  Toxicol Ind Health 10 (1994): 497-
511. 

 
Pennebaker, J.W. and Epstein, D. “Implicit psychophysiology effects of common beliefs 

and idiosyncratic physiological responses on symptom reporting.”  J Pers 51 
(1983): 468-96. 

 
Robbins, C.A., Swenson, L.J., Nealley, M.L., Gots, R.E., and Kelman, B.J.  2000.  

“Health effects of mycotoxin in indoor air: a critical review.”  Appl Occup Environ 
Hyg 15:1-12. 

 
Roht, L.R., Vernon, S.W., Weir, F.W., Pier, S.M., Sullivan, P., Reed, L.J. “Community 

exposure to hazardous waste disposal sites: assessing reporter bias.”  Am J 
Epidemiol 122 (1985): 418-33. 

 
Shelton, B.G., Kirkland, K.H., Flanders, W.D., and Morris, G.K.  2002.  “Profiles of 

airborne fungi in building and outdoor environments in the United States.”  Appl 
Environ Microbiol 68:1743-1753. 

 
Sigler, L., Abbott, S.P., and Gauvreau,H.  1996.  “Assessment of Worker Exposure to 

Airborne Molds in Honeybee Overwintering Facilities.”  Am. Ind. Hyg. Assoc. J. 
57:484-490. 



 

 

 
Terr, A.I.  2001.  “Stachybotrys: relevance to human disease.” Ann Allergy Asthma 

Immunol 87:57-63.  
 
 


	References

