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Objective: The objective of this study was to develop screening tools
that could be used to estimate the mold burden in a home which would
indicate whether more detailed testing might be useful. Methods: Two
possible screening methods were considered for mold analysis: use of
vacuum cleaner bag dust rather than the standard protocol dust
samples and reducing the number of molds needed to be quantified
resulting in the creation of an alternative mold burden scale. Results:
Vacuum bag dust analysis placed the estimate of mold burden into the
upper or lower half of the Environmental Relative Moldiness Index
scale. Mold burdens estimated by only 12 species produced an index, the
American Relative Moldiness Index, with a correlation of � � 0.80
with the Environmental Relative Moldiness Index. Conclusions:
Two screening tools were developed for estimating the mold burden in
homes. (J Occup Environ Med. 2009;51:80–86)

S ampling for molds in the environ-
ment has traditionally been done
with short air samples that were an-
alyzed by either microscopic obser-
vation and counting or culturing
followed by microscopic speciation.
In either case, the results were de-
pendent on the skill and knowledge
of the analyst. Furthermore, the in-
terpretation of the results was then
left up to the individual because
there was no objective method of
standardization. An Institute of Med-
icine report suggested that what was
needed was a molecular method of
mold analysis.1

In 2002, the US Environmental
Protection Agency patented such a
molecular method called mold spe-
cific quantitative PCR (MSQPCR).2

This technology uses a DNA-based
method of identification and an in-
strument called a sequence detector
for quantification. Assays were de-
veloped for over 130 of the most
common indoor mold species (“EPA
Technology for Mold Identification
and Enumeration” available at: http://
www.epa.gov/microbes/moldtech.
htm). The results generated by the
MSQPCR process have created the
possibility of objectively describ-
ing the mold burden in a home.

The 2006 American Healthy
Home Survey (AHHS) was com-
pleted by the Department of Housing
and Urban Development. During the
AHHS, dust samples (1096) were
collected according to a sampling
protocol referred to as the standard
dust sample (SD) which entails vac-
uuming 2 m2 in the living room and
2 m2 in a bedroom.3 The samples
were analyzed for the 36 indicator
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species, ie, the 26 group 1 species
associated with water damage and 10
group 2 species commonly found in
homes, with or without water-
damage.3 These results were used in
the development of the Environmen-
tal Relative Moldiness Index (ERMI)
scale.3 The ERMI scale allows
homes to be ranked in terms of rela-
tive water-damage and mold growth
and allows homes to be divided into
groups on the basis of rank order
statistics such as at the median or at
the upper and lower quartiles.3

In this current study, we sought
to develop screening tools that
might make samples easier to ob-
tain or less expensive to process,
yet still be useful for initial identi-
fication of homes with potentially
problematic water and mold prob-
lems. These screening tools were
tested on the criterion of how well
they put homes into the same rank
order categories as the ERMI.

Materials and Methods
Our initial studies of indoor molds

focused on 82 species frequently
mentioned in the scientific literature.
Of the 82 species analyzed in sam-
ples of water-damaged and control
homes, only 36 species were widely
distributed. These 36 species were
divided into 26 group 1 species as-
sociated with water damage and 10
group 2 species that are not associ-
ated with water damage.3 The other
46 species (listed in Table 1) from
the original 82 did not appear to be
common but to test this nationally,
455 of the 1096 dust samples from
the AHHS were quantified using
MSQPCR.4–6 All primer and probe
sequences, as well as known species
comprising any assay cluster were
published at the web site: “EPA
Technology for Mold Identification
and Enumeration” available at: http://
www.epa.gov/microbes/moldtech.
htm.

In addition to the SD sample col-
lected from each home, the AHHS
collection team obtained a vacuum
cleaner bag from 157 of the survey
homes (referred to as VB samples).

TABLE 1
Additional 46 Mold Species/Clusters Measured in AHHS Dust Samples

Mold Species/Clusters
Occurrence

(%)
Mean

(CE mg�1)
GM

(CE mg�1)
Highest

(CE mg�1)

Aspergillus caespitosus 1 0 0 2
Aspergillus candidus 36 3 1 396
Aspergillus carbonarius 1 0 0 3
Aspergillus cervinus 0 0 0 0
Aspergillus clavatus* 1 0 0 24
Aspergillus flavipes 1 0 0 7
Aspergillus niveus 0 0 0 0
Aspergillus paradoxus 1 0 0 7
Aspergillus parasiticus 1 0 0 11
Aspergillus puniceus 5 0 0 29
Aspergillus tamari 6 1 0 40
Aspergillus terreus 32 3 2 313
Aspergillus wentii 1 0 0 106
Emericella nidulans† 10 1 0 134
Emericella variecolor 0 0 0 0
Memnoniella echinata 1 0 0 10
Penicillium atramentosum 14 12 2 3143
Penicillium group 1‡ 13 4 1 746
Penicillium canescens 11 3 1 123
Penicillium citreonigrum 27 9 2 177
Penicillium citrinum§ 4 3 1 486
Penicillium coprophilium 0 0 0 0
Penicillium decumbens 0 0 0 0
Penicillium digitatum 12 2 0 288
Penicillium expansum 3 1 0 88
Penicillium fellutanum� 33 14 2 2039
Penicillium glandicola 1 0 0 23
Penicillium griseofulvum 11 2 0 586
Penicillium implicatum 5 0 0 34
Penicillium islandicum 3 1 0 246
Penicillium italicum 0 0 0 0
Penicillium melinii 0 0 0 0
Penicillium miczynskii 0 0 0 0
Penicillium olsonii 20 5 1 387
Penicillium oxalicum 32 13 2 908
Penicillium raistrickii 3 0 0 20
Penicillium restrictum 2 0 0 13
Penicillium roquefortii 6 2 0 426
Penicillium sclerotiorum 15 1 0 15
Penicillium simplicissimum¶ 7 3 0 625
Trichoderma asperellum# 12 1 1 233
Trichoderma harzianum 6 2 1 412
Trichoderma longibrachiatum** 17 2 1 309
Ulocladium atrum 9 1 0 249
Ulocladium botrytis 9 2 0 522
Ulocladium chartarum 2 0 0 37

*Includes A. clavatus and A. giganteus.
†Includes E. nidulans, E. quadrilineata, and E. rugulosa.
‡Includes P. aurantiogriseum, P. freii, P. hirsutum, P. polonicum, P. tricolor, P. verrucosum,

and P. viridicatum.
§Includes P. citrinum, P. sartoryi, and P. westlingi.
�Includes P. fellutanum and P. charlesii.
¶Includes P. simplicissimum and P. ochrocloron.
#Includes T. asperellum and T. hamatum.
**Includes T. longibrachiatum and T. citrinoviride.
Percent occurrence in the homes, Mean and GM in CE mg�1, and highest concentration

CE mg�1 measured in 455 of the 1096 homes.
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Dust from bagged or bag-less vac-
uum cleaners was placed in polypro-
pylene zip top collection bags. VB
samples were gamma irradiated until
each received a total minimum dose
of 2.5 millirads. Individual dust sam-
ples were transferred from the VB
(or polypropylene zip top bags, in the
case of samples from bag-less vac-
uum cleaners) into a clean sieve-
stack equipped with a clean stainless
steel bottom collection unit and lid.
This assembly was placed in a Syn-
tron Jogger J-1 Sieve Shaker (Syn-
tron, Bioresearch, Carlsbad, CA) and
the unit was operated to at least 75%
sieve energy for 30 to 45 minutes.
Then 5.0 � 0.1 mg of sieved dust
was extracted as described previous-
ly.3 Mold concentration values that
were below the minimum detection
limit of 1 cell equivalent unit per mg
dust (CE mg�1) were treated as left-
censored data and all summary sta-
tistics referenced were estimated
using a modified Kaplan-Meier
survival model adapted for left-
censored data.7

In order to develop a reduced mold
panel, an iterative stepwise process
was used to reduce the 36 species
mold panel used to compute the
ERMI to a smaller subset of species,
while maintaining a high correlation
with the ERMI. Data from SD sam-
ples from the 1096 homes surveyed
in the AHHS were used to develop a
new index, the American Relative
Moldiness Index (ARMI). The pro-
cess followed the general format of a
stepwise regression, ie, the process
starts with all possible species. A
selected mold species is added to
another and then another while mon-
itoring, by regression, the correlation
between the ERMI and each possible
new ARMI value. A mold species
was added or dropped from the
ARMI calculation depending on
whether it improved the correlation
of the ARMI to the ERMI values
with the fewest number of species.

To test these two screening tools,
VB and SD samples were obtained
from 21 additional homes. The sum-
mary statistic used for testing was

the median rank classification which
is coded 1 for a home sample below
the sample median of all 21 homes,
and 2 if above the median. The two
proposed screening tools were
judged on their consistency in clas-
sifying test homes at the same me-
dian rank as the ERMI computed
from the SD sample taken as the
reference. The ERMI values from
the VB samples were compared to
the ERMI values from SD samples,
and the ARMI and ERMI values
were compared from the same SD
sample. All statistical analyses and

graphics were performed using
the SAS software system (version
9.1, SAS Institute Inc., Cary, NC)
and the R Software environment
for statistical computing and graph-
ics (version 2.5, http://www.r-
project.org).

Results
The occurrence rates of the addi-

tional 46 species analyzed in about
half of the AHHS SD samples indi-
cated that these mold species were
fairly rare (Table 1). Even the highest

TABLE 2
HUD Survey Geometric Means and Standard Deviations for 1096 Homes Using
the Standard Dust Samples

Mold Species
Geometric Mean

(CE mg�1)
Standard Deviation

(CE mg�1)

Group 1
Aspergillus flavus 2.01 3.86
Aspergillus fumigatus 2.99 3.89
Aspergillus niger 3.55 4.65
Aspergillus ochraceus 2.10 4.20
Aspergillus penicillioides 90.43 16.18
Aureobasidium pullulans 262.96 9.24
Aspergillus restrictus 1.66 4.39
Aspergillus sclerotiorum 1.56 2.70
Aspergillus sydowii 2.91 6.36
Aspergillus unguis 1.54 3.11
Aspergillus versicolor 2.41 5.06
Chaetomium globosum 2.33 3.85
Cladosporium sphaerospermum 13.47 7.78
Eurotium group 153.22 8.69
Penicillium brevicompactum 5.48 8.58
Penicillium corylophilum 1.69 3.81
Penicillium group 2 1.27 2.71
Penicillium purpurogenum 1.17 1.70
Penicillium spinulosum 1.40 2.39
Penicillium variabile 3.44 4.85
Paecilomyces variotii 2.40 4.29
Scopulariopsis brevicaulis 2.42 3.84
Scopulariopsis chartarum 1.57 2.49
Stachybotrys chartarum 2.26 4.65
Trichoderma viride 1.51 2.35
Wallemia sebi 17.64 10.74

Group 2
Alternaria alternata 34.68 7.42
Acremonium strictum 4.09 4.62
Aspergillus ustus 1.77 2.91
Cladosporium cladosporioides type 1 333.71 6.21
Cladosporium cladosporioides type 2 4.18 4.96
Cladosporium herbarum 30.74 12.35
Epicoccum nigrum 118.10 14.47
Mucor group 15.58 6.64
Penicillium chrysogenum Type 2 5.50 6.55
Rhizopus stolonifer 1.35 2.17

Mold species used for the American Relative Moldiness Index are shown in bold type.
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spore concentration measured in any
sample indicated relatively low con-
centrations as compared with the 36
indicator species.3 In addition, al-
most all of these 46 species occurred
in concentrations below the mini-
mum detection limit in more than
50% of sampled US homes (Table 1)
as compared with the 36 indicator
species currently used to calculate
the ERMI (Table 2). Thus, it was
determined that the original 36

ERMI species were sufficient to
characterize the mold burden of
homes and to test the two screening
approaches.

Box-plot comparisons of ERMI
values calculated from the paired SD
and VB samples in 157 homes indi-
cated that overall the average ERMI
values were greater in the VB com-
pared with the SD samples (Fig. 1).
However, the VB and SD were fairly
consistent in categorizing a home in

the upper 50% or lower 50% on the
ERMI scale (Fig. 2).

Comparison of the geometric
means (GM) of individual mold spe-
cies in the VB versus the SD samples
(Table 3) showed that the VB sam-
ples had a higher GM than the SD
sample for 14 of 26 group 1 species,
and 3 of 10 group 2 species. Only
8/26 group 1 species and 2/10 group
2 species had GM that were not
statistically different in the two types
of samples.

In the set of 21 newly tested
homes (Table 4 and Fig. 3), the
ERMI values calculated from the VB
and SD paired samples were in
agreement in placing a home above
or below the median in 15 of 21
cases (71%). The odds ratio for con-
sistent placement was 5.6 and on the
margin of significance by Fisher
exact test (P � 0.086). This demon-
strates that the ERMI value calcu-
lated from the VB sample from a
home would be consistently classi-
fied with the SD sample at the same
median rank at a ratio of about 5.6:1.

The stepwise process used to re-
duce the number of species assayed
resulted in the ARMI scale that could
be computed on only 12 species, ie, 9
from group 1 and 3 from group 2
(Table 3) and maintained a correla-
tion with the ERMI of 80%. In the
set of 21 newly tested homes (Table
5 and Fig. 4), the results show that
the ARMI and the ERMI fell on the
same side of the median in 17 of 21
test homes. The odds ratio for con-
sistent placement for the ARMI
value was 14.9 which is significant
by Fisher exact test (P � 0.009)
suggesting the ARMI value would be
consistent with the ERMI value in
placing a home at the same median
rank (ie, above or below the median)
at a ratio of about 14.9:1.

Discussion
In order to create the ERMI scale,

a standardized method of dust sam-
pling, preparation and analysis was
developed for use with a nationally
representative sampling of US
homes. The ERMI scale was based
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Fig. 1. Box-plots comparing vacuum bag (VB) Environmental Relative Moldiness Index
(ERMI) values to standard dust (SD) ERMI values.
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Fig. 2. Box-plots of VB dust versus the SD sample in the upper and lower halves of the
Environmental Relative Moldiness Index (ERMI) scale.
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on 36 common indicator species.
Testing the AHHS samples for addi-
tional species indicated that these 46
were comparatively rare. Therefore,
the need of incorporating more spe-
cies into the ERMI was found to be
unnecessary.

We recognized that sometimes it
may not be practical to analyze all 36
ERMI species and that a less expen-
sive screening of the home for mold
burden, before a more thorough anal-
ysis is made, might be useful. The
ARMI, using only 12 species,

showed reasonable consistency with
the ERMI in identifying homes with
potentially problematic mold bur-
dens. The ARMI does not, however,
provide the depth of information
about the species of molds present in
a home as the ERMI but it may still
be useful as a preliminary screening
tool based on the relatively small
sample of 21 recently sampled
homes.

The analysis of only the 12 species
of the ARMI scale was not sufficient
to place a home into the same quar-

tile as the analysis of the 36 species
of the ERMI scale. Nevertheless, the
reduced analysis was fairly accurate
in median rank classification (ie, cat-
egorizing homes into either the lower
or upper 50% of homes for mold
burden). In some situations, this may
be a reasonable first step to assess-
ment. Those homes in the highest
mold burden category will probably
warrant the full ERMI analysis.

We also recognized that it is not
always possible to obtain the SD
sample which requires someone to
come into a home and vacuum with a
Mitest sampler. Therefore the possi-
bility of substituting the VB sample
dust was considered. There is much
less control of a sample obtained
from the VB, since it is based on the
individual homeowner’s habits.
However, a VB is readily and inex-
pensively obtained from the average
homeowner.

Based on comparison of the ERMI
values obtained from the SD and VB
samples collected from the same

TABLE 3
Comparison of American Healthy Home Survey Results for Geometric Means
and Standard Deviations for 157 VB Dust and SD Samples

Mold Species
VB Detect
Rate (%)

SD Detect
Rate (%)

Geometric
Mean VB/SD

Rank-sum
test P

Group 1
Aspergillus flavus 49 46 0.70 0.001
Aspergillus fumigatus 49 73 0.41 �0.001
Aspergillus niger 86 82 1.19 0.053
Aspergillus ochraceus 73 48 8.47 �0.001
Aspergillus penicillioides 92 99 0.53 0.05
Aureobasidium pullulans 81 96 0.92 0.457
Aspergillus restrictus 56 24 1.18 0.108
Aspergillus sclerotiorum 59 44 1.34 0.014
Aspergillus sydowii 31 41 0.35 �0.001
Aspergillus unguis 82 29 2.46 �0.001
Aspergillus versicolor 52 47 1.05 0.698
Chaetomium globosum 64 55 0.85 0.43
Cladosporium sphaerospermum 96 89 1.18 0.22
Eurotium group 93 97 0.37 �0.001
Penicillium brevicompactum 87 66 1.49 0.026
Penicillium corylophilum 41 28 0.82 0.128
Penicillium group 2 41 12 2.19 �0.001
Penicillium purpurogenum 50 18 1.61 �0.001
Penicillium spinulosum 69 30 3.06 �0.001
Penicillium variabile 80 61 0.59 �0.001
Paecilomyces variotii 78 61 1.13 0.325
Scopulariopsis brevicaulis 48 61 0.56 �0.001
Scopulariopsis chartarum 45 59 0.67 �0.001
Stachybotrys chartarum 23 39 0.40 �0.001
Trichoderma viride 83 46 2.59 �0.001
Wallemia sebi 96 83 1.12 0.522

Group 1 Means 66 55 1.43
Group 2

Alternaria alternata 90 90 0.31 �0.001
Acremonium strictum 82 68 1.08 0.63
Aspergillus ustus 66 49 1.26 0.046
Cladosporium cladosporioides Type 1 85 99 0.26 �0.001
Cladosporium cladosporioides Type 2 82 76 0.72 0.01
Cladosporium herbarum 97 93 0.93 0.16
Epicoccum nigrum 83 96 1.89 0.002
Mucor group 88 94 0.25 �0.001
Penicillium chrysogenum Type 2 85 79 0.61 0.016
Rhizopus stolonifer 17 35 0.78 �0.001

Group 2 Means 78 78 0.81

TABLE 4
Results of the Mold Specific
Quantitative PCR Analysis of VB and
SD Samples in 21 Homes with
Median Rank

SD
ERMI

VB
ERMI

SD
Median
Rank

VB
Median
Rank

1 �8.30 �8.46 1 1
2 �3.80 2.66 1 1
3 �1.66 0.34 1 1
4 �1.13 11.19 1 2
5 0.06 �3.54 1 1
6 0.59 3.35 1 1
7 1.05 �4.82 1 1
8 1.83 11.50 1 2
9 2.30 4.60 1 1

10 2.31 11.05 1 2
11 3.63 12.27 2 2
12 4.05 4.22 2 1
13 4.38 8.97 2 2
14 5.56 14.69 2 2
15 6.67 1.33 2 1
16 7.56 2.02 2 1
17 8.73 11.91 2 2
18 9.56 13.07 2 2
19 10.30 14.97 2 2
20 12.18 12.14 2 2
21 12.84 24.06 2 2
Medians 3.63 8.97
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homes, the VB sample was fairly
reliable in placing a home into the
category of the highest 50% or low-
est 50% of homes on ERMI scale.
For some screening purposes, this
may be sufficient. Other studies have
shown that vacuum cleaner dust is
useful in describing the environmen-
tal conditions of homes.8 Hyvärinen

et al. measured various indicators of
microbial contamination in vacuum
cleaner dust to characterize the rela-
tionship between home conditions
and asthma.9

The results of the Institute of Med-
icine survey of the literature sur-
mised that mold exposure was linked
to some asthma.1 Recent epidemio-
logical studies have continued to
support this view.10,11 Fisk et al.
completed a meta-analysis of studies
associating mold contamination with
adverse health effects.12 They con-
cluded that building dampness and
mold were associated with approxi-
mately a 30% to 50% increase in a
variety of respiratory and asthma-
related health outcomes. Other stud-
ies have shown that remediating the
water-damage and mold in asthmat-
ics’ homes resulted in improvements
in the asthmatics’ health.13,14 There-
fore, assessing the mold burden in
homes has become desirable. Al-
though the full ERMI analysis using
the SD sample provides a more pre-
cise estimate of the mold burden,
application of the reduced ARMI
scale and VB dust may be useful as
screening tools.
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Fig. 3. Bar graph comparing the SD and VB Environmental Relative Moldiness Index (ERMI)
values. Horizontal reference lines are median values. In 15 of 21 (71%) cases the VB samples
place the ERMI value at the same median rank (Table 4).
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Relative Moldiness Index (ARMI) values from the same home. Horizontal reference lines are
median values. In 17 of 21 (81%) cases the ARMI value at the same median rank as the ERMI
(Table 5).

TABLE 5
Results of the Mold Specific
Quantitative PCR Analysis of 21 Test
Homes for SD Samples Comparing
the ERMI Values with ARMI Values on
Median Rank

ERMI ARMI

ERMI
Median

rank

ARMI
Median

rank

1 �8.30 0.92 1 1
2 �3.80 �7.95 1 1
3 �1.66 2.13 1 1
4 �1.13 1.11 1 1
5 0.06 �0.31 1 1
6 0.59 1.56 1 1
7 1.05 1.82 1 1
8 1.83 3.04 1 2
9 2.30 3.88 1 2

10 2.31 1.66 1 1
11 3.63 3.69 2 2
12 4.05 1.88 2 1
13 4.38 2.79 2 2
14 5.56 2.98 2 2
15 6.67 4.12 2 2
16 7.56 2.17 2 2
17 8.73 2.12 2 1
18 9.56 3.14 2 2
19 10.30 3.76 2 2
20 12.18 11.78 2 2
21 12.84 7.95 2 2
Medians 3.63 2.17

JOEM • Volume 51, Number 1, January 2009 85



Acknowledgments
The technical assistance of Melissa Rog-

ers, John Kavanaugh, and Chris Hartmann
was much appreciated.

This research was partially supported by
funding from the EPA Asthma Initiative. The
US Environmental Protection Agency (EPA)
through its Office of Research and Develop-
ment and Housing and Urban Development
(HUD), funded and collaborated in the re-
search described here.

References
1. Institute of Medicine, National Acade-

mies of Science. Damp Indoor Spaces
and Health. Washington, DC: The Na-
tional Academies Press; 2004.

2. Haugland RA, Vesper SJ. Identification
and Quantification of Specific Fungi and
Bacteria. Washington, DC: United States
(US Patent 6,387,652);2002.

3. Vesper SJ, McKinstry C, Haugland RA,
et al. Development of an environmental
relative moldiness index for homes in the
U.S. J Occup Environ Med. 2007;49:
829–833.

4. Brinkman NE, Haugland RA, Wymer LJ,

Byappanahalli M, Whitman RL, Vesper
SJ. Evaluation of a rapid, quantitative
real-time PCR method for cellular enu-
meration of pathogenic Candida species
in water. Appl Environ Microbiol. 2003;
69:1775–1782.

5. Haugland RA, Brinkman NE, Vesper SJ.
Evaluation of rapid DNA extraction
methods for the quantitative detection of
fungal cells using real time PCR analysis.
J Microbiol Methods. 2002;50:319–323.

6. Haugland RA, Varma M, Wymer LJ,
Vesper SJ. Quantitative PCR of selected
Aspergillus, Penicillium and Paecilomy-
ces species. Syst Appl Microbiol. 2004;
27:198–210.

7. Helsel DR. Nondetects and Data Analy-
sis, Statistics for Censored Environmen-
tal Data. Hoboken, NJ: Wiley and Sons,
Inc; 2005.

8. Haysom IW, Sharp K. The survival and
recovery of bacteria in vacuum cleaner
dust. J R Soc Health. 2003;123:39–45.

9. Hyvärinen A, Sebastian A, Pekkanen J, et
al. Characterizing microbial exposure
with ergosterol, 3-hydroxy fatty acids,
and viable microbes in house dust: deter-
minants and association with childhood

asthma. Arch Environ Occup Health.
2006;61:149–157.

10. Park JH, Cox-Ganser JM, Kreiss K,
White SK, Rao CY. Hydrophilic fungi
and ergosterol associated with respiratory
illness in a water-damaged building. En-
viron Health Perspect. 2008;116:45–50.

11. Vesper SJ, McKinstry C, Haugland R, et
al. Higher environmental relative moldi-
ness index (ERMIsm) values measured in
Detroit homes of severely asthmatic chil-
dren. Sci Total Environ. 2008; 394:192–
196.

12. Fisk WJ, Lei-Gomez Q, Mendell MJ.
Meta-analyses of the associations of re-
spiratory health effects with dampness
and mold in homes. Indoor Air. 2007;17:
284–296.

13. Kercsmar CM, Dearborn DG, Schluchter
MD, et al. Reduction in asthma morbidity
in children as a result of home remedia-
tion aimed at moisture sources. Environ
Health Perspect. 1006;114:1574–1580.

14. Burr ML, Matthews IP, Arthur RA, et al.
Effects on patients with asthma of eradi-
cating visible indoor mould: a random-
ized controlled trial. Thorax. 2007;62:
767–772.

86 Screening Tools to Estimate Mold Burdens • Vesper et al


