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Editorial
Retrospect

With this issue, you are holding the 20th news-
letter of the WHO Collaborating Centre for
Housing and Health in your hands or you are
seeing it on the screen. Additionally, this is the
last newsletter within our current designation
period as a WHO CC, which comes to an end
during September. This has been the motiva-
tion for us as an editor of this newsletter to look
back on the last 8 years in which we published
our newsletter.

As a key concern of our newsletter, we wanted
and still want to strengthen the interdisciplinary
cooperation in the housing and health issue and
bring the various actors in this field closer to-
gether. When | look back at the range of topics
we covered within our contributions, | think we
met our requirements. For example, besides
contributions to indoor air pollutants such as
mould or radon, there were also articles on
noise, heat waves, children's accidents and
housing for the elderly, and the authors repre-
sented different disciplines, too. At this point, |
would like to especially thank all authors, who
supported our concern with their contributions.

If we get the green light by the WHO for a fur-
ther designation period as a WHO CC, we in-
tend to continue the regular publishing of this
newsletter on housing and health during the
next four years. As a change, however, we in-
tend to publish 4 issues per year and want to
switch between the well-known thematic news-
letters and pure literature reviews. For our
German readers, we also intend to facilitate
reading of the newsletter by German transla-
tions, depending on our capacities.

In the present newsletter we would like to high-
light the work of our environmental health labo-
ratory at the State Health Office of Baden-
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Wirttemberg. A main focus of this laboratory,
which has been headed by Dr. Guido Fischer
since 2011, is directed to the analysis and
evaluation of indoor mould contamination.
Since then, the State Health Office has also
undertaken the task to ensure a sufficient qual-
ity assurance for identification and exposure
assessment of indoor moulds by organizing and
performing international interlaboratory profi-
ciency tests (round robin tests). In 2014, the
State Health Office performed the 27" round
robin test for identification of fungi with interna-
tional participation. In our first technical contri-
bution of the present newsletter, we will report
on the experiences we gained there.

In this context, of course, the question on pos-
sible health implications of indoor mould con-
tamination arises. So far, there is a scientific
consensus that dampness and mould are asso-
ciated with an increased risk of respiratory dis-
eases and allergies. Thus, the WHO report
"Environmental burden of disease associated
with inadequate housing" (2011), based on data
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from 45 countries of the European region, esti-
mated that 0.07 asthma-related deaths and 50
asthma-related DALY's per 100 000 children per
year were associated with exposure to damp-
ness in dwellings, and that 0.06 deaths and 40
DALYs per 100 000 children per year were as-
sociated with exposure to mould. The exact
mechanism of how these factors are interre-
lated, however, is not fully understood. For this
reason, the Baden-Wuerttemberg State Health
Office has conducted a study on the relation-
ships between mould contamination, health
effects and sensitization to mould allergens in
10-years old children during the last three
years. First results from these studies, will be

lium? What is the influence of the cultivation
conditions on the allergen extracts? As long as
there is not sufficient clarity, it is not surprising
that the results on the sensitization to moulds
depend to a large extent on the different test
kits of the producers, and different studies often
are hardly comparable with each other. This
underlines the importance of quality assurance
measures in the field of mould and allergy diag-
nosis. Here, a closer communication and coop-
eration between producers of diagnostic tools,
research institutions and laboratories and the
practicing allergists must be done in the future,
so that the validity of such studies can be im-
proved.

presented in our second contribution.

As shown not only in this study, there are still
significant deficits in allergy diagnosis of
moulds: Do we at all examine the right mould
species? In routine diagnostics mostly moulds
are used which occur mainly in outdoor air. In
the preparation of allergen extracts for allergy
testing of moulds many aspects have not yet
been sufficiently clarified. Should the allergens
be isolated from the spores or from the myce-

Dr. Bernhard Link, Baden-Wirttemberg State
Health Office - WHO Collaborating Centre for
Housing and Health, Stuttgart, Germany.
bernhard.link@rps.bwl.de

Interlaboratory proficiency test on the identification of fungi carried out by the State Health
Office Baden-Wirttemberg (LGA-BW)

Dr. Guido Fischer, Baden-Wirttemberg State Health Office - WHO Collaborating Centre for Housing
and Health, Stuttgart, Germany. guido.fischer@rps.bwl.de

Introduction

Since 2001, the State Health Office Baden-Wirttemberg (Landesgesundheitsamt Baden-
Wirttemberg) has carried out an Interlaboratory Proficiency Test (round robin test) for the identifica-
tion of microfungi entitled "ldentification of indoor and food-borne fungi". This round robin test can be
used as a basic quality control measure to assure a reliable identification and evaluation of indoor
mould contaminations. Initially, the start-up of the round robin test was financially supported by the
Federal Environmental Agency (UBA), but the long-term financing is now based on the fees for par-
ticipation. Meanwhile, in spring 2014 the 26™ test has been carried out. The organization and execu-
tion of the proficiency test have been supervised by Dr. Guido Fischer since 2010 (Occupational
medicine and environmental health, section Analytical Quality Control).

Usually, the number of participants ranges from about 50 to about 70. Most of the laboratories partici-
pate once per year. The quality control test was established for laboratories within Baden-
Wirttemberg, but is meanwhile widely accepted in Germany. To our knowledge, there is no other
round robin test within Europe (nor worldwide) dealing with indoor- and food-borne fungi. Thus, labo-
ratories from different countries within Europe have participated regularly, i.e. Finland, Sweden, the
Netherlands, Luxembourg, Spain, Portugal, Switzerland, Austria, Hungary, and Slovenia.

In this way, the WHO Collaborating Centre for Housing and Health at the Baden-Wirttemberg State
Health office also assists WHO activities against dampness and mould by establishing quality stan-
dards for measurement, identification and evaluation of indoor mould. Moreover, it aims to include
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additional mycological laboratories from Eastern European countries into the proficiency test. The
intention is to promote capacity building of WHO for mycological laboratories (indoor mycology) also
in Eastern European Countries by offering free of charge access to the interlaboratory proficiency test
(round robin test) and workshops and courses on identification of fungi for a limited number of partici-
pants from Eastern Europe.

Organisational aspects

The participation in this interlaboratory test is voluntary. There is so far no legal liability for participa-
tion in Germany. However, the interlaboratory proficiency test is becoming increasinly important as an
external quality control measure for those mycological laboratories that want to achieve an accredita-
tion.

The participating laboratories must provide a signed certificate that they have done the inter labora-
tory test autonomously, without assistance of other laboratories, institutes or external staff. In addition,
the labs need written permission to handle pathogenic microorganisms of risk group 2 (BSL 2) (in
Germany granted by Federal Government according to the German law on infection control, “Infek-
tionsschutzgesetz § 44, 20 July 2000).

Samples:

Each set of test includes six strains of fungi (as pure cultures) relevant for indoor environment or food.
A number of species is often found on interior finishes and building materials of indoor environments
in connection with dampness and humidity. Thus the state health office (LGA) had compiled a list of
fungi, that have a high indication for dampness: i.e. Acremonium spp., A. penicillioides, A. restrictus,
A. versicolor, Chaetomium spp., Phialophora spp., Scopulariopsis brevicaulis, S. fusca, Stachybotrys
chartarum, Engyodontium album, Trichoderma spp. Apart from these, there are about 80 to 100 dif-
ferent species to be expected in indoor environments, most of which will be included in the round
robin test (see Table 1). The fungal strains are inoculated on slants in double, so that one slant can
be kept as retain sample for quality control purposes.

It is intended to include at least four strains, which are reasonable with respect to the level of difficulty.
At least one of the strains can be somewhat more difficult to identify, so that the round robin test also
achieves an educative effect.

In addition, the participants can order a mixed sample containing three or four species in different
concentrations. The spectrum of fungi varies from test to test. This mixture is prepared approximately
2 to 3 month in advance of each test. During this time, the mixture is analyzed every two to three
weeks to monitor the reproducibility of the sample.

The following explanations refer to the pure cultures only in order to cover the qualitative aspect of
fungal identification sufficiently.

Internal quality control:

Internal quality control measures to guarantee the purity and identity of the strains is achieved by
regular controls. Prior to the sending the test strains, pure cultures are checked for purity and typical
morphological characteristics by six reference laboratories. Only strains correctly identified by all ref-
erence laboratories will be sent out to the participating laboratories. All reference laboratories also
participate in the proficiency test, to assure that all isolates are of high quality when sent out. Apart
form the LGA BW (Dr. Guido Fischer) the reference laboratories were the following:

o0 Dr. Hans Peter Seidl, Lehrstuhl fiir Mikrobiologie, Klinik fir Dermatologie und Allergologie, TU
Munchen, Biedersteinerstrale 29, 80802 Miinchen

0 Prof. Dr. Robert A. Samson, Centraalbureau voor Schimmelcultures (CBS), Uppsalalaan 8,
3584 CT Utrecht, The Netherlands

o0 Dr. Christiane Baschien, Umweltbundesamt, Corrensplatz 1, 14195 Berlin

0 Dr. Christoph Trautmann, Umweltmykologie GbR, Zossenerstralie 56-58, 10961 Berlin

0 Dr. Susanne Janich-Grin, Eco-Luftqualitat + Raumluft, Sachsenring 69, 50677 Kdln

WHO Collaborating Centre for Housing and Health - Baden-Wirttemberg State Health Office 3
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Scoring of results and evaluation:

Pure cultures: For a successful participation, the laboratories must identify at least 4 out of 6 fungal
strains correctly to the species level. This means that the identification on the genus level is not sulffi-
cient. The results must be submitted within six weeks.

The mixed sample is scored depending on the number of species mixed and the level of difficulty.
Mostly, 2 of three or 3 of four species in the mixture must be identified to the species level and, in
addition, be quantified correctly according to ISO 16000-17. The analysis of the mixed sample is op-
tional for the participants, so that not all participants order it. Furthermore, the correct quantification of
the fungi is evaluated in addition to the correct identification. These aspects will be addressed in a
separate publication.

Evaluation of results and feedback:

Once per year (February/March) a workshop is organized, where the participants are informed about
the results of the proficiency test. The workshop has been carried out 12-times so far. Here, the par-
ticipants have the opportunity to do practical work on a selected group of fungi and can reinvestigate
the strains from the two preceding round robin tests.

Results

Performance of labs:

When the six species of each round robin test are grouped from 1 to 6 according to the decreasing
percentage of correct identifications (Table 2, highest = 1, to lowest = 6), the performance of the par-
ticipating laboratories can be evaluated on a timely scale. The percentage of correct identification was
relatively constant throughout the years 2001 to 2014 for the species/strains 1 to 5 (Table 2). For the
“easiest” strain, it was mostly above 85 %, resulting in a mean of 90%. The mean percentages de-
creased to almost 85% for the second “easiest” species, followed by 77% for the third, 71% for the
fourth, and 64% for the fifth “easiest” species.

Some kind of turning point becomes visible for the most difficult species (species 6) from the 18"
round robin test onwards (RV 18, see Table 2). While the percentage of correct identifications mostly
varied between 40% and 75% until 2009, it often has ranged only between 20 and 30 % since 2010.
Since 2010, an “educative” strain, that was somewhat more challenging to identify, has been included
into the round robin test.

Consequently, the question arises, if such changes in the degree of difficulty influence the overall per-
formance of the participating labs.

For this purpose, the performance of the participating labs was analyzed by comparing the percent-
ages of labs with 6, respectively 5 or 4 correct identifications (Fig. 1, Table 3). The percentage of suc-
cessful participation varies from 50 % to 95%, mainly depending on the set/composition of species
sent out, but changes do not get obvious at the first sight for the period after 2009. This indicates that
the change of difficulty in one strain (species No. 6) does not directly influence the overall perform-
ance of the labs.

However, the effects gets more clear, when the performance of the labs is grouped according to the
number of correct identifications from 6 down to O (Table 3). The number of labs participating with 6
correct identifications decreases, while the number of labs with 5 and 4 correct identifications slightly
increases. Consequently, the total number of labs passing the test has not changed significantly due
to the increase in the level of difficulty in species 6.

The difficult species:

The most challenging species for the laboratories were the following (percentage of correct identifica-
tions given in brackets): P. digitatum (7%, 20%), Penicillium crustosum (31%), Scopulariopsis brumptii
(23 %), Phialophora europaea (31%), and Talaromyces piceus (26%). In general, species from the
genus Penicillium are quite difficult to identify. The percentage of correct identifications often is near
50% and the number of incorrect results given by the participants is quite high.

The efficacy of the quality control aspect of the round robin test can best be observed, when more
difficult strains are sent out repeatedly. The first example was P. digitatum, for which the percentage
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of correct identification increased from 7% (RV 1) to 20% (RV 2), then to 88 % (RV 12) and 84 % (RV
18). Another example is A. restrictus, which increased from 39% (4. RV) to 60% (RV 8) and further to
83 % and 71% in the RV 11 and RV 15, respectively. Talaromyces funiculosus showed also a quite
impressive percentages, starting with 54% in RV 18, followed by 87% in RV 25.

The “educative” strains:

A second educative effect concerns the inclusion of more difficult genera in the round robin test, i.e.
Verticillium, Scopulariopsis, Phialophora or Alternaria spp. In these genera the taxonomy is currently
under change, either because sequence databases are build up in recent studies, or because no-
menclatural changes occurred in the last years.

The educational effect of this round robin test is also supported by the regular workshop, where the
results of the two preceding round robin tests are presented and discussed with the participants once
a year.

Discussion and evaluation

The interlaboratory proficiency test increases the quality of the identification and evaluation of indoor
fungi significantly. The educational effect concerning the identification of pure cultures gets visible
when difficult species are sent out repeatedly (e.g. Penicillium digitatum, Aspergillus restrictus).

The round robin test carried out by the LGA improves good laboratory practice (GLP) and the quality
assurance (QA) in two ways: 1. It guarantees a high level quality of routine identification work done
with the frequently occurring species. Secondly, the educative strain assures that the mycological
expertise in the laboratories is permanently widened by including new species/genera. The latter as-
pect is supported by the regular workshops held once every year, as it presents new trends in fungal
taxonomy (new genera or species) as well as aspects of analytical QA.

The average percentage of laboratories passing the round robin test with 6 or 5 points is nearly 50%.
These laboratories have proved to do fungal identification on a high level. It is exactly these 50% of
the laboratories, which appreciate the “educative” strain to improve their expertise constantly.
Mycological expertise is also supported by the courses on fungal identification organized by the LGA
in cooperation with the CBS.

The benefits of the interlaboratory proficiency test offered by the LGA BW can be summarized as fol-
lows:

oThe correct identification of a fungal species is a prerequisite for a reliable evaluation of health
risks. It will help to decide, if a species is relevant as infectious agent especially for immuno-
compromised people (e.g. Aspergillus spp. complex or Fusarium spp. as rare opportunistic fungi). On
the other hand, the allergenic potential of a species can be determined or at least estimated. Unfortu-
nately, there is a lot of indoor fungi, that can not be considered for allergy diagnostics, because aller-
genic proteins are not known or diagnostic test kits are not available. There is a urgent need in public
health for adequate allergy testing of indoor fungi.

oThe correct identification of indoor fungi is a prerequisite to assess the exposure to fungi in in-
door environments more accurately. This aspect concerns both the qualitative and the quantitative
exposure assessment. To study the exposure situation in both damp buildings and reference build-
ings in detail is the basis for establishment of cause-effect relations.

oThe correct and reliable identification of fungi is a prerequisite for the accreditation of a myco-
logical laboratory. The working process in the laboratories determines the identification results basi-
cally, especially because fungal identification is based on microscopy of hand-made preparations and
identification with group-specific literature and keys. The quality of the hand-made preparation is es-
sential for the identification result and the evaluation of the morphological structures under the micro-
scope basically depends on the working skills of the lab personnel.

The quantitative analysis of the mixed sample (data not presented) is an effective tool to guarantee

reliable quantification as a basis for evaluation of indoor fungi. This aspect will be focused on in a
separate publication.
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Table 1: The list includes filamentous fungi and yeast that are relevant in indoor environments or food
and that can be send out in the round robin test. It must be considered that also species not included
here can be send out, e.g. as educative strains. Species already sent out are marked in blue. The

numbers in brackets indicates the proficiency test where it was sent out.

Absidia (Lichtheimia) corymbifera (6, 21)
Acremonium kiliense

Acremonium muro rum (3, 15)
Acremonium strictum

Alternaria alternata

Alternaria tenuissima (20)

Aspergillus carbonarius (24)

Aspergillus chevalieri (Eurotium chevalieri)

Aspergillus creber * (20)

A. glaucus (Eurotium herbariorum) (25)
Aspergillus fumigatus (3, 10)
Aspergillus nidulans (Emericella) (1, 11,
22)

Aspergillus niger (8)

Aspergillus penicillioides (1, 9)
Aspergillus restrictus (4, 8, 11, 15)
Aspergillus rubrobrunneus (Eurotium ru-
brum)

Aspergillus sydowii (5, 13, 14, 19)
Aspergillus tamarii (11)

Aspergillus terreus (7)

Aspergillus ustus (4)

Aspergillus calidoustus (22)

Aspergillus versicolor (2, 11, 20)
Aspergillus vitis (Eurotium amstelodami)
(2,9)

Aspergillus wentii

Aspergillus westerdijkiae (25)
Aureobasidium pullulans (2, 7,12, 23)

Beauveria bassiana

Botrytis cinerea (7)

Byssochlamys nivea

B. spectabilis (Paecilomyces variotii) (6,
12, 18)

Cadophora fastigiata (= Phialophora fast.)

(7)

Phialophora europaea (24)
Chaetomium globosum (3, 10, 13)
Chrysonilia crassa

Chrysonilia sitophila
Chrysosporium sp.

Cladosporium cladosporioides (3)
Cladosporium herbarum (16)

Doratomyces sp.

Geomyces pannorum (5, 12, 16, 25)
Lecanicillium lecanii (Verticillium lecanii) (18)
Microascus (Scopulariopsis) brevicaulis (1, 10)
Mucor hiemalis (17)

Mucor plumbeus (7, 13, 22)

Mucor racemosus (2, 19)
Oidiodendron griseum (17)
Penicillium citrinum (21)

Penicillium digitatum (1, 2, 5, 12, 18)
Penicillium commune (14)

Penicillium corylophilum (8, 21)
Penicillium crustosum (19)
Penicillium expansum (4, 13, 15)

Penicillium glabrum (6, 10)
Penicillium griseofulvum (18, 26)
Penicillium olsonii (4, 9, 23)
Penicillium roqueforti (8, 22)
Phoma glomerata (4, 14)
Phoma macrostoma

Rhizopus stolonifer (1, 10, 26)

Rhodotorula minuta

Scopulariopsis brumptii (21)

Stachybotrys echinata (Memnoniella echinata)
(26)

Stemphylium botryosum

Syncephalastrum racemosum (3, 15)
Talaromyces funiculosus (18, 25)
Talaromyces piceus (26)

Talaromyces purpurogenus (3, 15)
Talaromyces rugulosus (7, 15)
Talaromyces variabilis
Trichoderma harzianum

Trichoderma longibrachiatum complex (14)
Trichoderma viride

Cladosporium sphaerospermum (5, 13, 24) Trichothecium roseum (6, 19, 26)

Curvularia geniculata
Clonostachys rosea (23)

Ulocladium chartarum
Verticillium luteoalbum
Wallemia sebi (1, 17,21)

Legend: *Species from the A. versicolor species complex was not yet described in 2011

WHO Collaborating Centre for Housing and Health - Baden-Wirttemberg State Health Office



Housing and Health WHO CC Newsletter No. 20, September 14

Table 2: The six species sent out in each round robin test (RV) grouped according to the percentage
of correct identification (Cor. ID) from year 2001 to 2014. Mean value (mean) and standard deviation
(std. dev.) were calculated for two different periods of time (2001 - 2009; 2010 - 2014).

RV No. Year Species 1 Cor. ID Species 2 Cor. ID Species 3 Cor. ID
(%) (%) (%)
1.RV 2001|Wallemia sebi 93  |Rhizopus stolonifer 91 Emericella nidulans 86
2. RV 2002]Aureobasidium pullulans 87 Mucor racemosus 87 Penicillium chrysogenum 67
3. RV 2002|Aspergillus fumigatus 93 Syncephalastrum racemosum 83 Chaetomium globosum 81
4. RV 2003]Aspergillus candidus 92 Phoma glomerata 68 Aspergillus ustus 58
5. RV 2003|Scopulariopsis fusca 81 Aspergillus sydowii 81 Aspergillus flavus 80
6. RV 2004| Trichothecium roseum 99 Paecilomyces variotii 82 Penicillium glabrum 79
7. RV 2004|Mucor plumbeus 93 Aspergillus terreus 93 Epicoccum nigrum 93
8. RV 2005]Aspergillus niger 97 Geotrichum candidum 92 Penicillium corylophilum 70
9. RV 2005]Aspergillus ochraceus 82  |Eurotium amstelodami 79 Penicillium olsonii 70
10. RV 2006]Rhizopus stolonifer 98 Scopulariopsis brevicaulis 90 Aspergillus fumigatus 90
11. RV 2006]Aspergillus ochraceus 98  |Aspergillus candidus 96 Aspergillus restrictus 84
12. RV 2007]Geotrichum candidum 100 |Aureobasidium pullulans 98 Geomyces pannorum 89
13. RV 2007|Chaetomium globosum 91 Mucor plumbeus 83 Cladosporium sphaerospermum 64
14. RV 2008|Aspergillus sydowii 81 Trichurus sp. 73 Phoma glomerata 73
15. RV 2008|Syncephalastrum racemosum 91 Aspergillus restrictus 7 Penicillium rugulosum 52
16. RV 2009]Geomyces pannorum 80 Eurotium chevalieri 70 Tritirachium oryzae 65
17. RV 2009]Aspergillus candidus 96 |Wallemia sebi 96 Penicillium camemberti 93
18. RV 2010]Paecilomyces variotii 90 |Aspergillus clavatus 90 Penicillium digitatum 85
19. RV 2010] Trichothecium roseum 93 Mucor racemosus 91 Aspergillus sydowii 86
20. RV 2011]Geotrichum candidum 98 |Aspergillus versicolor 71 Scopulariopsis candida 68
21. RV 2011|Wallemia sebi 86 |Absidia corymbifera 82 Eurotium herbariorum 77
22. RV 2012]Penicillium camemberti 85  |Mucor plumbeus 83 Emericella nidulans 81
23. RV 2012]Aureobasidium pullulans 92 Eurotium chevalieri 83 Penicillium olsonii 75
24. RV 2013]Aspergillus carbonarius 69 Cladosporium sphaerospermum 69 Penicillium brevicompactum 65
25. RV 2013|Talaromyces funiculosus 87 Geotrichum candidum 86 Geomyces pannorum 84
26. RV 2014]Trichothecium roseum 97  |Epicoccum nigrum 90 Stachybotrys echinata 87
Mean (1. - 17.R 91 84 76
Std. dev. (1.- 17. RV) 7 10 12
Mean (18. - 26. RV) 89 83 79
Std. dev. (8. - 26. RV) 9 9 11
Mean of all | 90 84 77
RV No. Year Species 4 Cor. ID Species 5 Cor. ID Species 6 Cor. ID
(%) (%) (%)
1.RV 2001]Scopulariopsis brevicaulis 86  |Aspergillus penicilloides 72 Penicillium digitatum 7
2. RV 2002|Aspergillus versicolor 58 Eurotium amstelodami 56 Penicillium digitatum 20
3. RV 2002]Stachybotrys chartarum 81 Cladosporium cladosporioides 79 Acremonium murorum 62
4. RV 2003|Penicillium olsonii 49  |Penicillium expansum 49 Aspergillus restrictus 39
5. RV 2003]Cladosporium sphaerospermum 73 Geomyces pannorum 67 Penicillium digitatum 67
6. RV 2004]Absidia corymbifera 76  |Eurotium herbariorum 66 Candida albicans 66
7. RV 2004|Botrytis cinerea 87  |Aureobasidium pullulans 80 Penicillium rugulosum 54
8. RV 2005|Scopulariopsis fusca 69 |Aspergillus restrictus 61 Penicillium roqueforti 55
9. RV 2005]Aspergillus penicillioides 70 Penicillium brevicompactum 68 Paecilomyces lilacinus 48
10. RV 2006 Chaetomium globosum 88 Penicillium glabrum 88 Penicillium chrysogenum 77
11. RV 2006|Emericella nidulans 78 |Aspergillus versicolor 78 Aspergillus tamarii 47
12. RV 2007|Penicillium digitatum 86 Paecilomyces lilacinus 66 Paecilomyces variotii 66
13. RV 2007]Penicillium chrysogenum 64 |Aspergillus sydowii 61 Penicillium expansum 56
14. RV 2008]Penicillium decumbens 67  |Trichoderma Sektion longibrachiat 54 Penicillium commune 44
15. RV 2008]Acremonium murorum 50 |Paecilomyces lilacinus 47 Penicillium expansum 47
16. RV 2009]Engyodontium album 59 Penicillium italicum 57 Cladosporium herbarum 51
17. RV 2009|Oidiodendron griseum 80 Mucor hiemalis 71 Penicillium citreonigrum 53
18. RV 2010]Penicillium griseofulvum 58 Penicillium funiculosum 54 Verticillium lecanii 29
19. RV 2010]Fusarium solani 76 Penicillium nalgiovense 76 Penicillium crustosum 31
20. RV 2011]Penicillium hirsutum 54 |Aspergillus versicolor 53 Alternaria tenuissima 20
21. RV 2011]Penicillium citrinum 68 Penicillium corylophilum 63 Scopulariopsis brumptii 23
22. RV 2012]|Engyodontium album 81 Penicillium roqueforti 65 Aspergillus calidoustus 52
23. RV 2012|Curvularia lunata 67 Botryosporium sp. 60 Clonostachys rosea 54
24. RV 2013]Acrostalagmus luteoalbus 63  |Zygorrhynchus moelleri 41 Phialophora europaea 31
25. RV 2013]Aspergillus glaucus 80 Penicillium nalgiovense 75 Aspergillus westerdijkiae 58
26. RV 2014]Rhizopus stolonifer 85 Penicillium griseofulvum 59 Talaromyces piceus 26
Mean (1.-17. RV 72 66 50
Std. dev. (1.- 17. RV) 13 11 17
Mean (18. - 26. RV) 70 61 36
Std. dev. (8. - 26. RV) 12 11 17
Mean of all | 71 64 45

WHO Collaborating Centre for Housing and Health - Baden-Wirttemberg State Health Office
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Table 3: The performance of the laboratories during the years 2001 to 2014 grouped according to the
points reached (6 to 0 points). The round robin test (RV) was passed successfully, when 4 or more
species were correctly identified (4 - 6 points reached). Mean value (mean) and standard deviation
(std. dev.) were calculated for two different periods of time (2001 - 2009; 2010 - 2014).

RV No. Year No. of Percentage 6 Points 5 Points 4 Points 3 Points 2 Points 1 Point 0 Points
participants | passed (%) Passed the round robin test Failed the round robin test
1.RV 2001 44 86 2 51 33 12 0 0 2
2. RV 2002 46 60 13 16 31 22 9 7 2
3. RV 2002 45 86 45 24 17 7 2 5 0
4. RV 2003 65 51 15 22 14 19 15 12 3
5. RV 2003 66 78 34 27 17 6 9 5 2
6. RV 2004 62 94 45 30 19 0 4 1 0
7.RV 2004 69 89 43 24 22 11 0 0 0
8. RV 2005 77 77 25 22 30 20 2 2 0
9. RV 2005 67 70 23 30 16 13 5 13 0
10. RV 2006 47 90 67 13 10 6 2 2 0
11. RV 2006 57 85 29 42 15 13 0 2 0
12. RV 2007 47 91 45 25 20 7 2 0 0
13.RV 2007 64 73 22 19 33 16 6 3 2
14. RV 2008 64 62 21 21 19 17 10 12 0
15. RV 2008 58 50 12 26 12 24 12 10 3
16. RV 2009 69 64 17 26 20 12 13 4 7
17. RV 2009 61 95 35 36 24 2 0 0 4
18. RV 2010 59 71 15 31 25 6 8 12 4
19. RV 2010 58 83 26 33 24 10 2 3 2
20. RV 2011 59 58 5 24 29 20 17 5 0
21.RV 2011 65 69 18 29 22 11 9 5 6
22.RV 2012 52 79 37 27 17 4 2 8 6
23.RV 2012 52 73 23 33 17 13 8 4 2
24. RV 2013 49 51 10 16 24 22 12 6 8
25. RV 2013 69 87 41 22 25 7 3 0 3
26. RV 2014 61 85 16 39 30 7 3 2 3
Mean (1.-17.RV) 59 76 29 27 21 12 5 5 1
Std. dev. (1. - 17. RV) 10 15 16 9 7 7 5 4 2
Mean (18. - 26. RV) 58 73 21 28 24 11 7 5 4
Std. dev. (18. - 26. RV) 6 14 15 9 6 7 5 4 2
Mean of all 59 75 26 27 22 12 6 5 2
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Figure 1: Number of correct identifications of the participating laboratories from the 1% round robin
test (RV 1 in 2001) to 26™ (RV 26 in 2014). A minimum of 4 correct identifications (4 points) must be
reached to pass the proficiency test successfully (indicated by green colours).
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Relevance of Indoor fungi as allergens

Dr. Bernhard Link, Gabriele Horras-Hun, Dr. Guido Fischer, Baden-Wirttemberg State Health Office -
WHO Collaborating Centre for Housing and Health, Stuttgart, Germany. guido.fischer@rps.bwl.de

Dampness and mould in indoor environments are commonly regarded as risk factors for asthma and
allergies. Moreover, microfungi in indoor environments can trigger an enhanced reaction of the im-
mune system by release of specific antibodies of the IgE class (sensitization). The state health office
Baden-Wirttemberg (LGA) has studied the prevalence of sensitization against indoor fungi in 10-year
old children (fourth graders) during the last three years.

Several epidemiological studies showed that damp and mouldy indoor environments are associated
with an increased risk for airway symtoms in residents. A similar trend has been observed in invesiga-
tions of the LGA that have been carried out since 1996 in a health monitoring program in cooperation
with the local health authorities (so called ,Beobachtungsgesundheitsamter®). Here, a 1.7-times
higher risk for wheezing resulted in flats, where the parents reported dampness or visible mould.In
addition, the effect clearly depended on the extension of mould growth (Figure 8) and allergies and
asthma were reported more frequently in these flats (Figures 9, 10)
Until now, there is little evidence for the fact that the indoor fungi itself can trigger allergies. The so
called children-environment survey (Kinder-Umwelt-Survey) initiated by the UBA carried out from
2003 to 2006 investigated more than 1.500 children at the age of 3 to 14 years for the level of specific
antibodies in blood. 8.3% of the children showed a sensitization against at least one indoor mould.
On the background of these results the LGA carried out a study in fourth-graders during the winter
season of 2011/12, 2012/13, and 2013/14, respectively. A total of 1.308 children from the district of
Ravensburg, Offenburg, Emmendingen, and Ludwigsburg were included in the study. Blood samples
for analysis of specific IgE-antibodies against indoor fungi could be taken from a number of 737 chil-
dren (Table 1). While 3.5% (95th CI: 2.3 - 5.1 %) of the children were sensitized to a mixture of four
species (mx1: Penicillium chrysogenum, Cladosporium herbarum, Aspergillus fumigatus, Alternaria
alternata), only 0.8% showed specific sensitization to Peniclillium chrysogenum (95. CI: 0.3 - 1.8 %),
which is a typical humidity indicator in damp buildings. The sensitization rate for two other humidity
indicators (Aspergillus versicolor, Chaetomium globosum) was even lower with less than 0.1%. These
sensitization rates are similar to those found in a study with adults in 2010/11.
Thus, our results differ markedly from the data of the ,Kinder-Umwelt-Survey®. However, it must be
considered that two different kinds of tests had been used in the studies for determination of the IgE
levels. The method used in our study is widely used in clinical practice, while the test used in the
UBA-study was newly developed with other fungal strains. If the different methods used for quantifica-
tion of IgE antibodies or other factors (e.g. region) are responsible for the differences in sensitization
rates, must be investigated in future studies. A comparison of different methods for IgE-quantification
is planned by reinvestigation of stored sera.
As long as the cause-effect-relations between fungal exposure and the development of sensitization
and allergy are not thoroughly understood, the strict prevention of dampness and mould is the only
effective measure against the development of allergies. Statistical analysis of different factors con-
cerning the housing conditions and their connection with the extent of mould growth, have resulted in
some interesting findings listed in the following:

» The percentage of flats with dampness and/or mould problems was comparable throughout

the three years of investigation and ranged between 11 and 14% (Figure 1).

> In 6 % of the flats where “mould problems* were reported, the extent of fungal growth was be-
low 0,02 m? (Figure 2), which equals 200 cm? and has the same extent as a 2 m silicon seal of
1 cm width. Surface areas with mould contamination of such extent can be found in nearly
every household and were thus defined as background contamination. Consequently, in 7% of
the households, the extend of fungal contamination was reported to be above that background
level. This means, that approximately 7% of the flats showed an increased exposure.

» There is a clear trend recognizable, that buildings/flats constructed during the 1950s to 1980s
are more frequently affected by mould growth (22%) than buildings constructed after 1980
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(11%) (Figure 3). Moreover, apartment houses (22%) are more frequently affected compared
to one family houses (approx. 7%) (Figure 4). In flats with stove heating the incidence of
mould contamination was significantly lower (7%) compared to flats with other heating sys-
tems (17%) (Figure 6).

» The incidence of dampness and/or mould is also connected with the housing space available
per resident. In flats with a maximum of 22,5 m? space per resident the incidence was 24%,
and it decreased to 16% in flats with housing space between 22,5 and 29,25 m? per resident.
The incidence of dampness/mould decreased to 7% in flats with more than 30m? per person
(Figure 7). As in 6 % of the flats with “mould problems® the extent of fungal growth was at
background concentration (Figure 2), it is likely that the majority of flats with more than 30 m?
of housing space per person had only mould growth in background concentrations.

Thus, three factors can be defined as risk factors for mould growth in indoor environments: A) Year of
construction (1950s to 80s), B) Type of building (apartment buildings), and C) housing space per resi-
dent (< 30 m?). On the other hand, stove heating obviously prevents dampness and mould.

Table 1: Prevalence of sensitization

Parametre sx1 mx1 m1l gm25 m208
No. positive 270 26 6 1 0
Total No. 739 737 737 738 735
Percent 36.5% 3.5% 0.8% 0.1% 0.0%
total
95th ClI 40.1% 5.1% 1.8% 0.8% 0.5%
max.
95th CI min. 33.1% 2.3% 0.3% 0.0% 0.0%
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Figure 1: Percentage of flats/houses with dampness and/or mould (95" confidence interval (Cl) indi-
cated by bars). Data from the three winter seasons A) 2011/12; B) 2012/13; C) 2013/14 and D) the
overall mean are illustrated.
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Figure 2: Incidence of dampness and/or mould analysed for the extent of contamination: B) < 0.02
m?, C) 0.02 - 0.5 m?, D) > 0.5 m? and percentage for all flats/houses (A) (95" confidence interval (Cl)
indicated by bars).
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Figure 3: Percentage of flats/houses with dampness and/or mould classified for year of construction:
A) before 1945, B) 1950-80, C) 1981-2000, and D) after 2001 (95" confidence interval (Cl) indicated

by bars

).
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Figure 4: Percentage of flats/houses with mould classified for building type: A) single-family home; B)
farm houses; C) apartment houses, and D) row houses (95th confidence interval (Cl) indicated by

bars).
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Figure 5: Percentage of flats/houses with mould classified for combustion material: A) wood/coal; B)
gas; C) ail, and D) electricity (95th confidence interval (Cl) indicated by bars).
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Figure 6: Percentage of flats/houses with dampness / mould classified for heating type: A) stove-
heating; B) other central heating (95th confidence interval (Cl) indicated by bars).
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Figure 7: Percentage of flats/houses with dampness / mould classified for housing space per resident
(95th confidence interval (Cl) indicated by bars). Four categories have been distinguished: A) < 22.5
m?; B) 22.5 - 29.25 m% C) 29.25 - 39 m% and D) > 36 m?.
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Figure 8: Relationship of dampness / mould with airway symptoms (prevalence of wheezing). Five
categories have been distinguished: A) no mould; B) mould present; C) mould < post card; D) mould
between post card and newspaper; E) mould > newspaper (95th confidence interval (Cl) indicated by

bars).
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Figure 9: Percentage of children with allergy ever. Five categories have been distinguished: A) no
mould; B) mould present; C) mould < post card; D) mould between post card and newspaper; E)
mould > newspaper (95th confidence interval (Cl) indicated by bars).
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Figure 10: Percentage of children with asthma ever. Five categories have been distinguished: A)
mould present; B) no mould; C) mould < post card; D) mould between post card and newspaper; E)
mould > newspaper (95th confidence interval (Cl) indicated by bars).
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Publications and Resources

“Ready” - prepared for senior-friendly housing

As part of a Future-Construction-Project, researchers of the University of Stuttgart have developed a
new model for senior-friendly housing. Under a key concept named "ready", it defines general rules
for the construction of new homes that can be adapted quickly and inexpensively if the need arises,
such as when a resident suddenly becomes dependent on care. The project results are now available
online at www.readyhome.de, the print version of the final report can be requested free of charge by
e-mail to zb@bbr.bund.de at the Federal Institute of Building, Urban Affairs and Spatial Development
(BBSR). ™=

Feasability study on the effects of infrasound on humans

For several years, citizens have complained about increasing annoyance by infrasound - a sound,
which is actually below the normal hearing threshold. Results of a study of the German Federal Envi-
ronment Agency (UBA) deliver scientific knowledge and insight into this subject.

This feasibility study evaluated the state of knowledge about the effects of infrasound on human be-
ings, the identification of infrasound sources and the potential concernments in Germany due to infra-
sound. Furthermore, a study design was developed for a noise impact study concerning infrasound
immissions.Based on these findings, recommendations for the further development of regulations on
immission control were made. For further information please see: |
http://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/texte 40 2014 machba
rkeitsstudie_zu_wirkungen_von_infraschall.pdf ==

“The embeddedness of inclusionary housing in planning and housing systems: insights from
an international comparison”

A special issue of the Journal of Housing and the Built Environment (Volume 29, Issue 3, September
2014) deals with the question on how and in which way a country, through its public policy, can stimu-
late the provision of social or affordable housing. Hereby, the authors tackle the question, how land is
made available for building social housing, at prices below the unconstrained market price for such
land in such locations, how the social housing which is built is not segregated but integrated with
other uses, and how the arising costs may be subsidesed. 12 articles show several examples from all
around the world.

Further information: http://link.springer.com/journal/10901/29/3/page/1

NCHH and APHA Release the National Healthy Housing Standard

The American Public Health Association (APHA) and the National Center for Healthy Housing
(NCHH) released a new national healthy housing standard in May. The National Healthy Housing
Standard defines livable housing conditions and targets the 30 million U.S. families who live in unsafe
residences. It is intended to be used by government agencies and property owners to ensure that the
nation's housing stock is adequately maintained and protects the health and safety of residents.
Further Information: National Healthy Housing Standard
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Literature

In this section we will provide a collection of recent housing and health publications from a variety of
backgrounds. Literature published in German or French, respectively, is indicated with the German
flag == or the French flag il I.
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Allergies and Respiratory Diseases

Phosphorus flame retardants in indoor dust and their relation to asthma and allergies of inhabitants.
Araki A, Saito |, Kanazawa A, Morimoto K, Nakayama K, Shibata E, Tanaka M, Takigawa T, Yoshi-
mura T, Chikara H, Saijo Y, Kishi R.

Indoor Air. 2014 Feb;24(1):3-15.

Reducing patients' exposures to asthma and allergy triggers in their homes: an evaluation of effec-
tiveness of grades of forced air ventilation filters.

Brown KW, Minegishi T, Allen JG, McCarthy JF, Spengler JD, Macintosh DL.

J Asthma. 2014 Aug;51(6):585-94.

Indoor environmental factors associated with wheezing illness and asthma in South Korean children:
phase |l of the International Study of Asthma and Allergies in Childhood.

Chae Y, Hahm MI, Ahn K, Kim J, Kim WK, Lee SY, Park YM, Han MY, Lee KJ, Kwon HJ.

J Asthma. 2014 Jul 11:1-7. [Epub ahead of print]

Early-life residential exposure to soil components in rural areas and childhood respiratory health and
allergy.

Devereux G, Tagiyeva N, Turner SW, Ayres JG, Seaton A, Hudson G, Hough RL, Campbell CD,
Shand CA.

Sci Total Environ. 2014 Jan 1;466-467:338-44.

A cross-sectional analysis of pet-specific immunoglobulin E sensitization and allergic symptomatology
and household pet keeping in a birth cohort population.

Ezell JM, Wegienka G, Havstad S, Ownby DR, Johnson CC, Zoratti EM.

Allergy Asthma Proc. 2013 Nov-Dec;34(6):504-10.

Mites and allerqgy.
Fernandez-Caldas E, Puerta L, Caraballo L.
Chem Immunol Allergy. 2014;100:234-42.
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The indoor environment and inner-city childhood asthma.
Kanchongkittiphon W, Gaffin JM, Phipatanakul W.
Asian Pac J Allergy Immunol. 2014 Jun;32(2):103-10. Review. Free Atrticle.

Allergens on desktop surfaces in preschools and elementary schools of urban children with asthma.
Kanchongkittiphon W', Sheehan WJ, Friedlander J, Chapman MD, King EM, Martirosyan K, Baxi SN,
Permaul P, Gaffin JM, Kopel L, Bailey A, Fu C, Petty CR, Gold DR, Phipatanakul W.

Allergy. 2014 Jul;69(7):960-3.

Quantity and diversity of environmental microbial exposure and development of asthma: a birth cohort
study.

Karvonen AM, Hyvarinen A, Rintala H, Korppi M, Taubel M, Doekes G, Gehring U, Renz H, Pfefferle
Pl, Genuneit J, Keski-Nisula L, Remes S, Lampi J, von Mutius E, Pekkanen J.

Allergy. 2014 Aug;69(8):1092-101.

Effects of long-term exposure to PM10 and NO2 on asthma and wheeze in a prospective birth cohort.
Moélter A, Agius R, de Vocht F, Lindley S, Gerrard W, Custovic A, Simpson A.
J Epidemiol Community Health. 2014 Jan;68(1):21-8.

Indoor Air

Clustering cities with similar fine particulate matter exposure characteristics based on residential infil-
tration and in-vehicle commuting factors.

Baxter LK, Sacks JD.

Sci Total Environ. 2014 Feb 1;470-471:631-8.

Characterization of polycyclic aromatic hydrocarbons in emissions of different mosquito coils.
Dubey J, Banerjee A, Meena RK, Kumari KM, Lakhani A.
Bull Environ Contam Toxicol. 2014 Jun;92(6):650-4.

Public health and components of particulate matter: the changing assessment of black carbon.
Grahame TJ, Klemm R, Schlesinger RB.
J Air Waste Manag Assoc. 2014 Jun;64(6):620-60. Review.

Surface dust wipes are the best predictors of blood leads in young children with elevated blood lead
levels.

Gulson B, Anderson P, Taylor A.

Environ Res. 2013 Oct;126:171-8.

Home kitchen ventilation, cooking fuels, and lung cancer risk in a prospective cohort of never smoking
women in Shanghai, China.

Kim C, Gao YT, Xiang YB, Barone-Adesi F, Zhang Y, Hosgood HD, Ma S, Shu XO, Ji BT, Chow WH,
Seow WJ, Bassig B, Cai Q, Zheng W, Rothman N, Lan Q.

Int J Cancer. 2014 Jun 11. doi: 10.1002/ijc.29020. [Epub ahead of print]

Associations between bacterial communities of house dust and infant gut.

Konya T, Koster B, Maughan H, Escobar M, Azad MB, Guttman DS, Sears MR, Becker AB, Brook JR,
Takaro TK, Kozyrskyj AL, Scott JA; CHILD Study Investigators.

Environ Res. 2014 May;131:25-30.

Phthalate metabolites in urine samples from Danish children and correlations with phthalates in dust
samples from their homes and daycare centers.

Langer S, Bekd G, Weschler CJ, Brive LM, Toftum J, Callesen M, Clausen G.

Int J Hyg Environ Health. 2014 Jan;217(1):78-87.

Exposure assessment and health risk of poly-brominated diphenyl ether (PBDE) flame retardants in
the indoor environment of elementary school students in Korea.

Lim YW, Kim HH, Lee CS, Shin DC, Chang YS, Yang JY.

Sci Total Environ. 2014 Feb 1;470-471:1376-89.
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Source contributions of lead in residential floor dust and within-home variability of dust lead loading.
Lucas JP, Bellanger L, Le Strat Y, Le Tertre A, Glorennec P, Le Bot B, Etchevers A, Mandin C, Sé-
bille V.

Sci Total Environ. 2014 Feb 1;470-471:768-79.

Environmental and ventilation assessment in child day care centers in porto: the envirh project.
Mendes A, Aelenei D, Papoila AL, Carreiro-Martins P, Aguiar L, Pereira C, Neves P, Azevedo S,
Cano M, Proencga C, Viegas J, Silva S, Mendes D, Neuparth N, Teixeira JP.

J Toxicol Environ Health A. 2014;77(14-16):931-43.

Sick building syndrome (SBS) and sick house syndrome (SHS) in relation to psychosocial stress at
work in the Swedish workforce.

Runeson-Broberg R, Norback D.

Int Arch Occup Environ Health. 2013 Nov;86(8):915-22.

Indoor air quality and thermal comfort in temporary houses occupied after the Great East Japan
Earthquake.

Shinohara N, Tokumura M, Kazama M, Yonemoto Y, Yoshioka M, Kagi N, Hasegawa K, Yoshino H,
Yanagi U.

Indoor Air. 2014 Aug;24(4):425-37.

Persistent organic pollutants in dust from older homes: learning from lead.
Whitehead TP, Metayer C, Ward MH, Colt JS, Gunier RB, Deziel NC, Rappaport SM, Buffler PA.
Am J Public Health. 2014 Jul;104(7):1320-6.

Ermittlung und Beurteilung chemischer Verunreinigungen der Luft von Innenraumarbeitsplatzen (ohne
Tatigkeit mit Gefahrstoffen. =

Gemeinsame Mitteilung der Arbeitsgruppe Luftanalysen der Standigen Senatskommission zur Pri-
fung gesundheitsschadlicher Arbeitsstoffe der Deutschen Forschungsgemeinschaft und der Ad-hoc-
Arbeitsgruppe Innenraumrichtwerte der Obersten Landesgesundheitsbehoérden.

Bundesgesundheitsbl 2014;15:1002-1018.

Mould and Dampness

Effects of water-damaged homes after flooding: health status of the residents and the environmental
risk factors.

Azuma K, lIkeda K, Kagi N, Yanagi U, Hasegawa K, Osawa H.

Int J Environ Health Res. 2014 Apr;24(2):158-75.

Effect of relative humidity on the aerosolization and total inflammatory potential of fungal particles
from dust-inoculated gypsum boards.

Frankel M, Hansen EW, Madsen AM.

Indoor Air. 2014 Feb;24(1):16-28.

Time trends of polycyclic aromatic hydrocarbon exposure in New York City from 2001 to 2012: as-
sessed by repeat air and urine samples.

Jung KH, Liu B, Lovinsky-Desir S, Yan B, Camann D, Sjodin A, Li Z, Perera F, Kinney P, Chillrud S,
Miller RL.

Environ Res. 2014 May;131:95-103.

Coccidioides immitis identified in soil outside of its known range - Washington, 2013.

Marsden-Haug N, Hill H, Litvintseva AP, Engelthaler DM, Driebe EM, Roe CC, Ralston C, Hurst S,
Goldoft M, Gade L, Wohrle R, Thompson GR, Brandt ME, Chiller T; Centers for Disease Control and
Prevention (CDC).

MMWR Morb Mortal Wkly Rep. 2014 May 23;63(20):450.

Indoor fungal contamination: health risks and measurement methods in hospitals, homes and work-
places.

Méheust D, Le Cann P, Reboux G, Millon L, Gangneux JP.

Crit Rev Microbiol. 2014 Aug;40(3):248-60.
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The level of submicron fungal fragments in homes with asthmatic children.
Seo S, Choung JT, Chen BT, Lindsley WG, Kim KY.
Environ Res. 2014 May;131:71-6.

Assessing the allergenic potential of molds found in water-damaged homes in @ mouse model.
Ward MD, Copeland LB, Lehmann J, Doerfler DL, Vesper SJ.
Inhal Toxicol. 2014 Jul;26(8):474-84.

Light and Radiation

Age-dependent inhalation doses to members of the public from indoor short-lived radon progeny.
Brudecki K, Li WB, Meisenberg O, Tschiersch J, Hoeschen C, Oeh U.
Radiat Environ Biophys. 2014 Aug;53(3):535-49.

Study of indoor radon distribution using measurements and CFD modeling.
Chauhan N, Chauhan RP, Joshi M, Agarwal TK, Aggarwal P, Sahoo BK.
J Environ Radioact. 2014 Oct;136:105-11.

Procedure for the characterization of radon potential in existing dwellings and to assess the annual
average indoor radon concentration.

Collignan B, Powaga E.

J Environ Radioact. 2014 Jul 7;137C:64-70. doi: 10.1016/j.jenvrad.2014.06.024. [Epub ahead of print]

(222)Rn activity in groundwater of the St. Lawrence Lowlands, Quebec, eastern Canada: relation with
local geology and health hazard.

Pinti DL, Retailleau S, Barnetche D, Moreira F, Moritz AM, Larocque M, Gélinas Y, Lefebvre R, Hélie
JF, Valadez A.

J Environ Radioact. 2014 Oct;136:206-17.

Identification and mapping of radon-prone areas in Croatia-preliminary results for Lika-Senj and the
Southern part of Karlovac counties.

Radoli¢ V, Miklav¢i¢ I, Stani¢ D, Poje M, Krpan |, Muzevi¢ M, Petrinec B, Vukovi¢ B.

Radiat Prot Dosimetry. 2014 Jul 3. pii: ncu212. [Epub ahead of print]

A pilot neighborhood study towards establishing a benchmark for reducing electromagnetic field levels
within single family residential dwellings.

Richman R, Munroe AJ, Siddiqui Y.

Sci Total Environ. 2014 Jan 1;466-467:625-34.

Indoor radon measurements in the uranium regions of Poli and Lolodorf, Cameroon.
Saidou, Abdourahimi, Tchuente Siaka YF, Bouba O.
J Environ Radioact. 2014 Oct;136:36-40.

The Spanish indoor radon mapping strategy.

Sainz-Fernandez C, Fernandez-Villar A, Fuente-Merino |, Gutierrez-Villanueva JL, Martin-Matarranz
JL, Garcia-Talavera M, Casal-Ordas S, Quindds-Poncela LS.

Radiat Prot Dosimetry. 2014 Jul 10. pii: ncu218. [Epub ahead of print]

Smoking / Environmental Tobacco Smoke

Human health risk associated with exposure to toxic elements in mainstream and sidestream ciga-
rette smoke.

Behera SN, Xian H, Balasubramanian R.

Sci Total Environ. 2014 Feb 15;472:947-56.

Associations between self-reported in-home smoking behaviours and surface nicotine concentrations
in multiunit subsidised housing.

Hood NE, Ferketich AK, Klein EG, Pirie P, Wewers ME.

Tob Control. 2014 Jan;23(1):27-32.
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Biomarkers of secondhand smoke exposure in automobiles.

Jones IA, St Helen G, Meyers MJ, Dempsey DA, Havel C, Jacob P 3rd, Northcross A, Hammond SK,
Benowitz NL.

Tob Control. 2014 Jan;23(1):51-7.

Short-term effects of electronic and tobacco cigarettes on exhaled nitric oxide.
Marini S, Buonanno G, Stabile L, Ficco G.
Toxicol Appl Pharmacol. 2014 Jul 1;278(1):9-15.

Effect of tobacco smoke exposure during pregnancy and preschool age on growth from birth to ado-
lescence: a cohort study.

Muraro AP, Gongalves-Silva RM, Moreira NF, Ferreira MG, Nunes-Freitas AL, Abreu-Villaga Y, Si-
chieri R.

BMC Pediatr. 2014 Apr 10;14:99. Free Article.

Particulate mass and polycyclic aromatic hydrocarbons exposure from secondhand smoke in the back
seat of a vehicle.

Northcross AL, Trinh M, Kim J, Jones IA, Meyers MJ, Dempsey DD, Benowitz NL, Hammond SK.

Tob Control. 2014 Jan;23(1):14-20.

Passive smoking and preterm birth in urban China.

Qiu J, He X, Cui H, Zhang C, Zhang H, Dang Y, Han X, Chen Y, Tang Z, Zhang H, Bai H, Xu R, Zhu
D, Lin X, LvL, Xu X, LinR, Yao T, Su J, Liu X, Wang W, Wang Y, Ma B, Liu S, Huang H, Lerro C,
Zhao N, Liang J, Ma S, Ehrenkranz RA, Liu Q, Zhang Y.

Am J Epidemiol. 2014 Jul 1;180(1):94-102.

Protecting children from smoking in the home: an ethics of care perspective.
Rowa-Dewar N, Ritchie D.
Br J Community Nurs. 2014 May;19(5):214, 216-8.

Thirdhand tobacco smoke: a tobacco-specific lung carcinogen on surfaces in smokers' homes.
Thomas JL, Hecht SS, Luo X, Ming X, Ahluwalia JS, Carmella SG.
Nicotine Tob Res. 2014 Jan;16(1):26-32.

Trends in smoking in vehicles at a local community-level in New Zealand: Wainuiomata 2005-2013.
Thomson G, Oliver J, Wilson N.
N Z Med J. 2014 Jul 4;127(1397):47-56.

Results of the Global Youth Tobacco Survey and implementation of the WHO Framework Convention
on Tobacco Control in the WHO Eastern Mediterranean Region (EMR) countries.

Usmanova G, Mokdad AH.

J Epidemiol Glob Health. 2013 Dec;3(4):217-34.

Housing and Ageing Society

Reducing fall risk in the elderly: risk factors and fall prevention, a systematic review.
Pfortmueller CA, Lindner G, Exadaktylos AK.
Minerva Med. 2014 Aug;105(4):275-81.

Service-Enriched Housing: The Staying at Home Program.
Castle N, Resnick N.
J Appl Gerontol. 2014 Jul 9. pii: 0733464814540049. [Epub ahead of print]

[Reflections on the topic of good housing conditions and growing old : Not everybody has a choice.]
Jann A.
Z Gerontol Geriatr. 2014 May 8. [Epub ahead of print] ==

Home and health in the third age - methodological background and descriptive findings.
Kylén M, Ekstrdm H, Haak M, Elmstahl S, Iwarsson S.
Int J Environ Res Public Health. 2014 Jul 11;11(7):7060-80. Free Atrticle.
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The effects of housing on health and health risks in an aging population: a qualitative study in rural
Thailand.

Somrongthong R, Dullyaperadis S, Wulff AL, Ward PR.

Biomed Res Int. 2014;2014:289731.

Self-reported quality of care for older adults from 2004 to 2011: a cohort study.

Steel N, Hardcastle AC, Clark A, Mounce LT, Bachmann MO, Richards SH, Henley WE, Campbell JL,
Melzer D.

Age Ageing. 2014 Jul 11. pii: afu091. Free Article. [Epub ahead of print]

Home Safety

Safety issues at the end of life in the home setting.
Edwards SB, Galanis E, McGarvey K, Prestwich C, Ritcey S, Wulf K.
Home Healthc Nurse. 2014 Jul-Aug;32(7):396-401.

Don't Touch the Gadget Because it's Hot! Mothers' and Children's Behavior in the Presence of a Con-
trived Hazard at Home: Implications for Supervising Children.

Morrongiello BA, McArthur BA, Goodman S, Bell M.

J Pediatr Psychol. 2014 Jul 23. pii: jsu056. [Epub ahead of print]

Managing children's risk of injury in the home: Does parental teaching about home safety reduce
young children's hazard interactions?

Morrongiello BA, McArthur BA, Bell M.

Accid Anal Prev. 2014 Oct;71:194-200.

Characteristics and predictors of home injury hazards among toddlers in Wenzhou, China: a commu-
nity-based cross-sectional study.

Qiu X, Wacharasin C, Deoisres W, Yu J, Zheng Q.

BMC Public Health. 2014 Jun 23;14:638. Free Article.

Keeping children safe at home: protocol for a case-control study of modifiable risk factors for scalds.
Wynn P, Stewart J, Kumar A, Clacy R, Coffey F, Cooper N, Coupland C, Deave T, Hayes M, McColl
E, Reading R, Sutton A, Watson M, Kendrick D.

Inj Prev. 2014 May 19. pii: injuryprev-2014-041255. Free Article. [Epub ahead of print]

Housing Conditions

Food allergens in mattress dust in Norwegian homes - a potentially important source of allergen ex-
posure.

Bertelsen RJ, Faeste CK, Granum B, Egaas E, London SJ, Carlsen KH, Ladrup Carlsen KC, Lavik M.
Clin Exp Allergy. 2014 Jan;44(1):142-9.

Recommendations for implementing an Arkansas state-wide healthy homes program.
Ferguson A, Saffell A.
J Ark Med Soc. 2014 Mar;110(10):211-3.

What are the main environmental exposures associated with elevated IgE in Cuban infants? A popu-
lation-based study.

Fundora-Hernandez H, Venero-Fernandez SJ, Suarez-Medina R, Mora-Faife Ede L, Garcia-Garcia
G, del Valle-Infante |, Gbmez-Marrero L, Venn A, Britton J, Fogarty AW; HINASIC Study Group.
Trop Med Int Health. 2014 May;19(5):545-54.

Household hazardous waste quantification, characterization and management in China's cities: A
case study of Suzhou.

Gu B, Zhu W, Wang H, Zhang R, Liu M, Chen Y, Wu Y, Yang X, He S, Cheng R, Yang J, Bi J.
Waste Manag. 2014 Jul 8. pii: S0956-053X(14)00257-8. Epub ahead of print]

Occupant comfort and health in green and conventional university buildings.
Hedge A, Miller L, Dorsey JA.
Work. 2014 May 14. [Epub ahead of print]
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Indoor exposure and adverse birth outcomes related to fetal growth, miscarriage and prematurity-a
systematic review.

Patelarou E, Kelly FJ.

Int J Environ Res Public Health. 2014 Jun 3;11(6):5904-33.

Wohnumfeld — Stolperstein oder Weg zum gesunden Altern? ==
Strobl R, Maier W, Mielck A, Fuchs J, Richter-Kornweitz A, Gostomzyk J, Grill E.
Bundesgesundheitsblatt. 2014 Jul 29;57(9):1120-1126.

Indoor environmental quality in school buildings, and the health and wellbeing of students.
Turunen M, Toyinbo O, Putus T, Nevalainen A, Shaughnessy R, Haverinen-Shaughnessy U.
Int J Hyg Environ Health. 2014 Mar 19. pii: S1438-4639(14)00020-0.

Housing and Mental Health

The impact of housing displacement on the mental health of low-income parents after Hurricane
Katrina.

Fussell E, Lowe SR.

Soc Sci Med. 2014 Jul;113:137-44.

Does life satisfaction predict five-year mortality in community-living older adults?
St John PD, Mackenzie C, Menec V.
Aging Ment Health. 2014 Jul 22:1-8. [Epub ahead of print]

Individual and area-level socioeconomic status and their association with depression amongst com-
munity-dwelling elderly in Singapore.

Wee LE, Yong YZ, Chng MW, Chew SH, Cheng L, Chua QH, Yek JJ, Lau LJ, Anand P, Hoe JT, Shen
HM, Koh GC.

Aging Ment Health. 2014 Jul;18(5):628-41.

Thermal Comfort / Energy

Warm Homes, Healthy People Fund 2011/12: a mixed methods evaluation.
Madden V, Carmichael C, Petrokofsky C, Murray V.
Public Health. 2014 Mar;128(3):282-7.

Ozone short-term exposure and acute coronary events: a multicities study in Tuscany (ltaly).
Nuvolone D, Balzi D, Pepe P, Chini M, Scala D, Giovannini F, Cipriani F, Barchielli A.
Environ Res. 2013 Oct;126:17-23.

Stronger association of indoor temperature than outdoor temperature with blood pressure in colder
months.

Saeki K, Obayashi K, lwamoto J, Tone N, Okamoto N, Tomioka K, Kurumatani N.

J Hypertens. 2014 Aug;32(8):1582-9.

Svynoptic weather typing applied to air pollution mortality among the elderly in 10 Canadian cities.
Vanos JK, Cakmak S, Bristow C, Brion V, Tremblay N, Martin SL, Sheridan SS.
Environ Res. 2013 Oct;126:66-75. Free Article.

Urban Planning / Built Environment

Intervention assessments in the control of PM10 emissions from an urban waste transfer station.
Barratt BM, Fuller GW.
Environ Sci Process Impacts. 2014 May 28;16(6):1328-37.

Health risks from the exposure of children to As, Se, Pb and other heavy metals near the largest cok-
ing plant in China.

Cao S, Duan X, Zhao X, Ma J, Dong T, Huang N, Sun C, He B, Wei F.

Sci Total Environ. 2014 Feb 15;472:1001-9.
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Socioeconomic status and exposure to outdoor NO2 and benzene in the Asturias INMA birth cohort,
Spain.

Fernandez-Somoano A, Tardon A.

J Epidemiol Community Health. 2014 Jan;68(1):29-36. Free Article.

Association between PM10 concentrations and school absences in proximity of a cement plant in
northern lItaly.

Marcon A, Pesce G, Girardi P, Marchetti P, Blengio G, de Zolt Sappadina S, Falcone S, Frapporti G,
Predicatori F, de Marco R.

Int J Hyg Environ Health. 2014 Mar;217(2-3):386-91.

Associations between personal exposure to air pollutants and lung function tests and cardiovascular
indices among children with asthma living near an industrial complex and petroleum refineries.
Smargiassi A, Goldberg MS, Wheeler AJ, Plante C, Valois MF, Mallach G, Kauri LM, Shutt R, Bartlett
S, Raphoz M, Liu L.

Environ Res. 2014 Jul;132:38-45.

Dioxin-related compounds in breast milk of women from Viethamese e-waste recycling sites: levels,
toxic equivalents and relevance of non-dietary exposure.

Tue NM, Katsura K, Suzuki G, Tuyen le H, Takasuga T, Takahashi S, Viet PH, Tanabe S.
Ecotoxicol Environ Saf. 2014 Aug;106:220-5.

Social Inequality

Gender-specific associations of objective and perceived neighborhood characteristics with body mass
index and waist circumference among older adults in the English longitudinal study of ageing.

Bell JA, Hamer M, Shankar A.

Am J Public Health. 2014 Jul;104(7):1279-86.

The challenge of reducing smoking in low-income parents.
Bender BG.
Am J Respir Crit Care Med. 2014 Jun 15;189(12):1457-8.

Effectiveness of motivational interviewing to reduce head start children's secondhand smoke expo-
sure. a randomized clinical trial.

Eakin MN, Rand CS, Borrelli B, Bilderback A, Hovell M, Riekert KA.

Am J Respir Crit Care Med. 2014 Jun 15;189(12):1530-7.

Concentrations of polybromobiphenyls and polybromodiphenyl ethers in home dust: relevance to
socio-economic status and human exposure rate.

Kefeni KK, Okonkwo JO, Botha BM.

Sci Total Environ. 2014 Feb 1;470-471:1250-6.

Black carbon exposure more strongly associated with census tract poverty compared to household
income among US black, white, and Latino working class adults in Boston, MA (2003-2010).
Krieger N, Waterman PD, Gryparis A, Coull BA.

Environ Pollut. 2014 Jul;190:36-42.

Health and health care disparities: the effect of social and environmental factors on individual and
population health.

Thomas B.

Int J Environ Res Public Health. 2014 Jul 21;11(7):7492-507.

Noise

Factoid forensics: Have "more than 40" Australian families abandoned their homes because of wind
farm noise?

Chapman S.

Noise Health. 2014 Jul-Aug;16(71):208-12.
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Urban green spaces' effectiveness as a psychological buffer for the negative health impact of noise
pollution: a systematic review.

Dzhambov AM, Dimitrova DD.

Noise Health. 2014 May-Jun;16(70):157-65. Review. Free Article.

Cultural and demographic factors influencing noise exposure estimates from use of portable listening
devices in an urban environment.

Fligor BJ, Levey S, Levey T.

J Speech Lang Hear Res. 2014 Aug 1;57(4):1535-47.

A study of classroom acoustics and school teachers' noise exposure, voice load and speaking time
during teaching, and the effects on vocal and mental fatigue development.

Kristiansen J, Lund SP, Persson R, Shibuya H, Nielsen PM, Scholz M.

Int Arch Occup Environ Health. 2014 Jan 25. [Epub ahead of print]

High Blood Pressure and Long-Term Exposure to Indoor Noise and Air Pollution from Road Traffic.
Foraster M, Kinzli N, Aguilera I, Rivera M, Agis D, Vila J, Bouso L, Deltell A, Marrugat J, Ramos R,
Sunyer J, Elosua R, Basagana X.

Environ Health Perspect. 2014 Jul 8. [Epub ahead of print]

2Loud?: Community mapping of exposure to traffic noise with mobile phones.
Leao S, Ong KL, Krezel A.
Environ Monit Assess. 2014 Jun 12. [Epub ahead of print]

Evaluation of community response to wind turbine-related noise in Western New York State.
Magari SR, Smith CE, Schiff M, Rohr AC.
Noise Health. 2014 Jul-Aug;16(71):228-39. Free Article.

Reproductive Outcomes Associated with Noise Exposure - A Systematic Review of the Literature.
Ristovska G, Laszlo HE, Hansell AL.
Int J Environ Res Public Health. 2014 Aug 6;11(8):7931-7952. Review. Free Article.

Noise-related sleep disturbances: Does gender matter?
Ro6sli M!, Mohler E, Frei P, Vienneau D.
Noise Health. 2014 Jul-Aug;16(71):197-204.

Correlation of noise levels and particulate matter concentrations near two major freeways in Los An-
geles, California.

Shu S, Yang P, Zhu Y.

Environ Pollut. 2014 Jul 10;193C:130-137.

Combined effects of road traffic noise and ambient air pollution in relation to risk for stroke?
Sarensen M, Lihdorf P, Ketzel M, Andersen ZJ, Tjgnneland A, Overvad K, Raaschou-Nielsen O.
Environ Res. 2014 Aug;133:49-55.

Soundscape in the sustainable living environment: A cross-cultural comparison between the UK and
Taiwan.

Yu CJ, Kang J%.

Sci Total Environ. 2014 Jun 1;482-483:501-9.

Miscellaneous

Particulate matter beyond mass: recent health evidence on the role of fractions, chemical constituents
and sources of emission.

Cassee FR, Héroux ME, Gerlofs-Nijland ME, Kelly FJ.

Inhal Toxicol. 2013 Dec;25(14):802-12. Review. Free Article.

Free radical scavenging and formation by multi-walled carbon nanotubes in cell free conditions and in
human bronchial epithelial cells.

Nymark P, Jensen KA, Suhonen S, Kembouche Y, Vippola M, Kleinjans J, Catalan J, Norppa H, van
Delft J, Briedé JJ.

Part Fibre Toxicol. 2014 Jan 18;11:4. Free Article.
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Occurrence and exposure evaluation of perchlorate in outdoor dust and soil in mainland China.
Gan Z, Sun H, Wang R, Deng Y.
Sci Total Environ. 2014 Feb 1;470-471:99-106.

Status, source and health risk assessment of polycyclic aromatic hydrocarbons in street dust of an
industrial city, NW China.

Jiang Y, Hu X, Yves UJ, Zhan H, Wu Y.

Ecotoxicol Environ Saf. 2014 Aug;106:11-8.

Air pollution and respiratory infections during early childhood: an analysis of 10 European birth co-
horts within the ESCAPE Project.

Maclintyre EA, Gehring U, Molter A, Fuertes E, Klimper C, Kramer U, Quass U, Hoffmann B, Gascon
M, Brunekreef B, Koppelman GH, Beelen R, Hoek G, Birk M, de Jongste JC, Smit HA, Cyrys J, Gru-
zieva O, Korek M, Bergstrdm A, Agius RM, de Vocht F, Simpson A, Porta D, Forastiere F, Badaloni C,
Cesaroni G, Esplugues A, Fernandez-Somoano A, Lerxundi A, Sunyer J, Cirach M, Nieuwenhuijsen
MJ, Pershagen G, Heinrich J.

Environ Health Perspect. 2014 Jan;122(1):107-13. Free Article.

Health impact assessment of exposure to fine particulate matter based on satellite and meteorological
information.

Lai HK, Tsang H, Thach TQ, Wong CM.

Environ Sci Process Impacts. 2014;16(2):239-46.

Risk assessment of toxic metals in street dust from a medium-sized industrial city of China.
Lu X, Wu X, Wang Y, Chen H, Gao P, Fu Y.
Ecotoxicol Environ Saf. 2014 Aug;106:154-63.

Dioxin-related compounds in breast milk of women from Viethnamese e-waste recycling sites: levels,
toxic equivalents and relevance of non-dietary exposure.

Tue NM, Katsura K, Suzuki G, Tuyen le H, Takasuga T, Takahashi S, Viet PH, Tanabe S.
Ecotoxicol Environ Saf. 2014 Aug;106:220-5.

Events Announcement

35" AIVC Conference - Air Infiltration and Ventilation
September 24-25, 2014

Poznan, Poland

Further Information: | AIVC

8" Conference on moulds 2014 ===

8. Schimmelpilzkonferenz 2014

September 25-26, 2014

Nuremberg, Germany

Further Information: Conference on moulds 2014

9™ German Conference on Allergies ===
9. Deutscher Allergiekongress

October 2-4, 2014

Wiesbaden, Germany

Further Information: Allergiekongress
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Microbiology and Infection 2014

4™ Joint Conference of the German Society for Hygiene and Microbiology (DGHM) and the
Association for General and Applied Microbiology (VAAM)

October 5-8, 2014

Dresden, Germany

Further Information: dghm-vaam-kongress.de

24™ Conference of the International Society of Exposure Science ISES
October 12-16, 2014

Cincinnati / Ohio, USA

Further Information: International Society of Exposure Science (ISES)

Indoor Radon Workshop

October 2014 (exact date still to be defined)

Ispra / Italy

Further Information: Indoor Radon Workshop - JRC Science Hub - European Commission

Word Building Congress 2014

October 28-30, 2014

Barcelona, Spain

Further Information: World Building Congress 2014

BAU 2015 - World’s Leading Trade Fair for Architecture, Materials and Systems
January 19-24, 2015

Munich, Germany

Further Information: BAU — World's Leading Trade Fair for Architecture, Materials, Systems

ICAPC 2015 - International Conference on Air Pollution and Control

February 23-24, 2014

Paris, France

Further Information: ICAPC Paris 2015: International Conference on Air Pollution and Control

ASHARE 2015 Annual Conference

June 27- July 1, 2015

Atlanta, USA

Further Information: Indoor Environment Connections

13" Word Allergy Congress 2015
October 14-17, 2015

Seoul, Korea

Further Information: World Allergy Congress

9™ National Housing Conference

October 28-30, 2015

Perth, Australia

Further Information: NHC - National Housing Conference

2015 Greenbuild International Conference and Expo

November 18-22, 2014

Washington D.C., USA

Further Information: 2015 Greenbuild International Conference and Expo

Nanotechnology based sensors and detection methods - workshop

December 1-2, 2014

Ispra, Italy

Further Information: Nanotechnology based sensors and detection methods - workshop - JRC Sci-
ence Hub - European Commission
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Message Board

\In this section we will inform you about activities and projects related to housing and health that are
\being carried out by WHO or the WHO CC. This may relate to ongoing activities and projects, as well
\as invitations to participate in data collections or case study projects.

WHO work on indoor, built and urban environments

International lead poisoning prevention: Week of action

The second International Lead poisoning prevention week of action will take place on 19-25 October
2014, with the elimination of lead paint as the theme. Activities in over 100 cities took place last year,
in 44 countries, and the aim is to double this number this year. If you, or any-one you know, is orga-
nizing a lead-poisoning prevention event during the action week please register it on the WHO web-
site http://www.who.int/ipcs/lead campaign/event_registration/en/. A multilingual set of campaign ma-
terials that can be adapted for local use can be found at http://www.who.int/ipcs/lead campaign/en/.
There is also a link to the summary report of last year's campaign. The week of action is an initiative
of the Global Alliance to Eliminate Lead Paint (GAELP), for which WHO and UNEP provide the secre-
tariat.

For more information about GAELP, please click here.

Re-inventing the toilet for 2.5 billion people

In a bid to make sanitation for all a global development priority, the UN General Assembly has desig-
nated November 19th as World Toilet Day (for further details, please go to
http://www.who.int/pmnch/media/events/2014/wtd/en/). A recent issue of the WHO Bulletin highlighted
efforts to design high-technology, low-cost toilets for the 2.5 billion people currently lacking access to
basic sanitation infrastructure. Lack of access to improved sanitation facilities disproportionally affects
the poor, putting them at increased risk for diseases such as cholera, typhoid, dysentery and tra-
choma.

To read the full article in the WHO Bulletin, click
http://www.who.int/bulletin/volumes/92/7/14-0207 14 .pdf

Floods and health - Fact sheets for health professionals

Over recent decades an increasing trend in frequency and intensity of heavy precipitation events has
been observed across the WHO European Region. High precipitation extremes can result in flash
floods, river floods, drinking water supply and sewage system failure, landslides and mudslides. They
can initiate devastating floods, which affect large areas and are of long duration. Floods affect human
health through many pathways, and health professionals can take numerous measures to protect the
health of affected populations.

A series of fact sheets has been developed, targeted at ministries of health; national, regional and
local health authorities; and medical and public health professionals. These fact sheets describe in
short what to do in case of a flood, in the absence of a fully functional flood health preparedness and
response plan. Various fact sheets refer to issues related to buildings and building systems, such as
mould clean-up, chemical hazards or water, sanitation and hygiene.

The report with all fact sheets can be accessed at

http://www.euro.who.int/ data/assets/pdf file/0016/252601/Floods-and-health-Fact-sheets-for-
health-professionals.pdf?ua=1
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