Appendix A: Photographs:

Photo 1 Example of: Suspected Mould Growth (S)

Description: This photos is an example of suspected mould growth. The base of the walls and below the
window show what is presumably water staining, with fungal growth suspected at the base of the far corner and
on the backside of the drywall.
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Photo 2 Example of: Minor Mould Growth (1)

Description: This photo shows an example of minor mould growth (dark staining on top left corner of drywall).
Minor mould growth is to be considered <lm®.
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Photo 3 Example of: Major Mould Growth (2)

Description: This photo shows an example of major mould growth (dark and spotted staining throughout
drywall). Major mould growth is to be considered >1m?®.
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Photo 4 Example of: Suspected Chemical Container s) -

Description: This photo is an example of suspected chemical containers. In our experience, plastic drums
(particularly blue-coloured as shown) are frequently used in marijuana grow operations to mix and distribute
chemical such as fertilizers. As no labels are present, the contents are unknown.
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Photo 5§ Example of: Chemical Containers —
labels mostly visible
Description: This photos is an example of stored chemical containers presumably related to the marijuana

grow operation. Most containers have labels that are at least partially visible.
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Photo 6 Example of: Chemical containers — labels mostly
not visible

Description: This photo is an example of stored chemical containers presumably related to the marijuana grow
operation. Due to the way the containers are being stored, the labels are not visible and therefore the contents
cannot be identified by photos along.

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards 435




Appendix B: References

American Academy of Allergy, Asthma and Immunclogy (AAAAI), National Allergy Bureau Scale for
Mould Spores and Tree, Weed and Grass Pollen, National Allergy Bureau.

American Industrial Hygiene Association. Clandestine Indoor Marijuana Grow Operations -
Recognition, Assessment, and Remediation Guidance. 2010.

Bioaerosols: Assessment and Control. American Conference of Governmental Industrial Hygienists
(ACGCIH). 1999.

Environmental Protection — Environmental Fate of Pesticides. British Columbia Ministry of
Agriculture. http://agf.gov.be.ca/pesticides/c_2.htm <Accessed on 09/11/2014>

Fungal Contamination in Public Buildings: Health Effects and Investigation Methods. Health Canada.
2004. | |

Fraser Institute. Marijuana growth in BC, 2004:
http://www.fraserinstitute.org/newsandevents/commentaries/3481.aspx <Accessed on 05/18/2010>

IICRC 8520: Standard and Reference Guide for Professional Mold Remediation. Institute of Inspection
Cleaning and Restoration Certification. Second Edition: August 2008.

Mould Remediation in Schools and Commercial Buildings, United States Environmental Protection
Agency (EPA). 2001.

Mould Guidelines for the Canadian Construction Industry. Canadian Construction Association. 2004.
Standard Construction Document CCA 82 - 2004.

Mustard, J., P. Hansen, and G. Wedman: Remediation of Former Marijuana Grow Operations.
Presentation at AlHce 2006. Chicago, IL: 2006.

National Collaborating Center for Environmental Health. Recommendations for Safe Re-occupancy of
Marijuana Grow Operations. March 2009.

New York City Department of Health and Mental Hygiene. Guidelines on Assessment and
Remediation of Fungi in Indoor Environments. November 2008.

Niagara Regional Police Office. Marijuana Home Grow Operations:
http://www.nrps.com/community/marijuana.asp <Accessed on 05/18/2010>

Occurrence, Fate and Transport Behaviors of Pesticides on Urban Impervious Surfaces, Jiang, W.
University of California Riverside, 2012,

OSU Extension Pesticide Properties Database - National Pesticide Information Centre (NPIC) —
http://npic.orst.edu/ingred/ppdmove.htm <Accessed 09/11/2014>

Post-remediation Verification and Clearance Testing for Mold and Bacteria: Risk-Based Levels of
Cleanliness Assurance. R Brandys and G. Brandys. Occupational and Environmental Health
Consulting Services Inc. 2006

Questions About Pesticide Environmental Fate, Extoxnet FAQs, University of California at
Davis, Environmental Toxicology Department
htip://extoxnet.orst.edu/fags/pesticide/pestfate.htm <BAccessed 09/11/2014>

Recognition, Evaluation and Control of Indoor Mold. B. Prezant, D. Weeks and |. Miller (eds).
American Industrial Hygiene Association (AIHA). 2008.

Report of Microbial Growth Task Force, American Industrial Hygiene Association (AIHA) Press. 2001.
Residential Indoor Air Quality Guidelines - Moulds. Health Canada. 2007.

APPENDICES: Growing Marijuana in Residential Dwellings: & Report on the Hazards 436



Royal Canada Mounted Police. Marijuana Grow Operations: http://www.rcmp-gre.gc.ca/fio-ofi/grow-
ops-culture-eng.htm <Accessed on 05/18/2010>

US Environmental Protection Agency (July 24, 2007) What is a pesticide? epa.gov. Retrieved on
September 15, 2007.

Texas Department of Public Health. 1991. Clearance Guidelines for Mold Remediation Projects.

Wash-off potential of urban use insecticides on concrete surfaces, Jiang W. et al. Environ Toxicol
Chem. 2010 Jun;29(6):1203-8 doi:10.1002/etc.184

WorkSafeBC. Guidelines Part 4 — Indoor Air Quality (G4.789 Moulds and indoor air quality).
Occupational Health & Safety Regulation.

Worldwide Exposure Standards for Mold and Bacteria: Historical and Current Perspectives. Tth
Edition. R Brandys and G. Brandys. Occupational and Environzlnental Health Consulting Services Inc.

2007.

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards 437



Appendix C: CV

Please find included the following CV:

e Shannon Mclntosh, BSc, CIH, CRSP — Manager, Industrial Hygiene
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Shannon Mcintosh, BSc, DipT OHS, CIH, CRSP

17

May 2013 to
present

August 2012 to
April 2013

June 2007 fo
August 2012

March 2006 to
September 2006

Pacific EHS

Manager, Industrial Hygiene: Responsibilities include: supervision of hygiene work, focusing on
fungal investigations and worker exposure assements; conducting walkthrough surveys;
determining sampling plans; collecting various samples for analyses; interpreting and
presenting data and findings in reports; preparation of proposals; communication with clients
regarding all aspects of hygiene projects; developing contract specifications; training hygiene
technologists, specialists and project managers; and delivering training presentations. Areas of
expertise include fungal investigations, sampling for biological contaminants, air sampling for
numerous contaminants, 'indocr air guality investigations, worker exposure and risk
assessments, remediation of indoor environments and the assessment and remediation of
properties used for the illegal manufacture of controlled substances.

Pacific EHS
(formerly: Pacific Environmental Consulting)
125-3001 Wayburne Drive, Burnaby, BC V5G 4W3

Senior Project Manager, Acting Manager, Industrial Hygiene: Responsibilities included:
managing and supervising industrial hygiene department, in addition to those responsibilities as
a Project Manager and Project Coordinator, outlined below.

Pacific Environmental Consulting

Project Manager and Project Coordinator: Responsibilities included: project management of
hygiene fieldwork, focusing on fungal investigations; conducting walkthrough surveys;
determining sampling plans; collecting various samples for analyses; interpreting and
presenting data and findings in reporis; preparation of proposals; communication with clients
regarding all aspects of hygiene projects; developing contract specifications; delivering training
presentations. Areas of expertise include fungal investigations, sampling for biological
contaminants, air sampling for numerous contaminants, indoor air quality investigations, worker
exposure and risk assessments, remediation of indoor environments and the assessment and
remediation of properties used for the illegal manufacture of controlled substances (marijuana
and methamphetamine).

Coca-Cola Bottling Co.
Viking Way, Richmond, BC

Lockout Specialist. Developed a lockout program for the facility and trained workers in lockout
procedures. Also helped with health and safety related tasks such as emergency planning.

Diploma in Occupational Health and Safety, British Columbia Institute of Technology, Burnaby,
British Columbia

Bachelor of Science, Biology, University of British Columbia, Vancouver, British Columbia
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2012 Certified Industrial Hygienist (CIH), CP 10126, American Board of Industrial Hygiene

2011 Canadian Registered Safety Professional (CRSP), Registration #11-4236, Board of Canadian
Registered Safety Professionals

2008 Certified Ergonomic Specialist, EK Gillin & Associates Inc.

June 2014 AlHce 2014, San Antonio, Texas

June 2014 Toxicology Strategies for Petroleum Industry Exposure Assessments, Professional
Development Course (PDC), San Antonio, Texas

March 2014 AlIHA BC Yukon Local Section — Annual General Meeting

May 2013 AlHce 2013, Montreal, Quebec

May 2013 Engineering Controls to Minimize Fugitive Dust — Professional Development Course, Montreal,
QsB. '

March 2013 AIHA BC Yukon Section — Annual General Meeting !

October 2012 Ergonomics of Heavy Equipment Design and Whole Body Vibration, the University of

British Columbia, Vancouver, BC
September 2012 Wood Dust Explosion Prevention Course, Dalhousie University, Richmend, BC

August 2012 Financial Success Training Part 1 and Part 2, Financial Decision Maker, Inc.

March 2012 Comprehensive Industrial Hygiene Review Course, Ann Arbor, Michigan

May 2011 Toxicology Professional Development Course, Portland, Oregon

May 2011 AlHce 2011, Portland, Oregon

March 2010 AlHA BC Yukon Section — Annual General Meeting

December 2009 BLDC 1500 BC Building Code: Part 9 (SFD)

March 2009 AlIHA BC Yukon Section — Annual General Meeting

February 2009 Mold: Exploring Sampling, Analysis & Data Interpretation, AIHA Teleweb

December 2008 Certified Ergonomic Specialist (CES) Designation — E.K. Gillin and Associates Inc.

October 2008 Introduction to Industrial Hygiene and Industrial Hygiene Measurement and Monitoring — E.K.
Gillin and Associates Inc.

April 2008 BLDC 3050 Building Envelope Performance — British Columbia Institute of Technology

Since 2009 American Industrial Hygiene Association — BC Yuken Section (Member)

Since 2010 American Industrial Hygiene Association (Member)

Since 2011 Board of Canadian Registered Safety Professionals (Member)

Since 2012 American Board of Industrial Hygiene (Member)
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Appendix AA: Martyny et al. (2013) Potential Exposures Associated With
Indoor Marijuana Growing Operations

Sonreal of Decaptianaf and Emvirenmenial Brgiens, 10: 623439
B FS4EUAT print £ 1545-9632 aniline

Copyright &30 3 J08H, 110

DOl HE. 1580545060 101 5. 631086

Potential Exposures Asscociated with Indoor Marijuana

Growing Operations

John W. Martyny,'Kate A. Serrano,® Joshua W. Schaeffer,? | '

and Mike V. Van Dyke?

Oocupationst kedicine, National Sewish Healh, Denver, Colomada

“Diepartnant of Emvironmeantal Health Bcisnces, Gﬂlumﬁuﬁhie!hmem’tg Fort Gofirs, Colorads
Departmant of Environmenial and Occupational Health Boiences, Nafional Jowish Health, Denver,
Colorado

We emtered a total of 30 indeor morifuans grow opera-
finns [IMGE} with Iaw enforcement invexiipators i srder o
dmﬁdmwﬁrﬂm Sm&’.\'fw
mirkeE rganic ¢
digxide, carbon monoxide, and delin 2. iyl b I
Mfgmmmndm&mmnq’c&m&
uiilized in the SMGO . The chemicals efilired within the IMGOx
were primarily pesticides and fertilizers with none showing
Kiph foxicity. Abthongh xeveral of e IMGO's fod OF; en-
richment processes involving combreiion, €0 lowels were nct
elevated. THC levels were identified on swrfaces within the
G0 and on the handy of the imvedipaiors. Surface levels
ranged from <3 pg (300 oo i 2000 pp S0 ca’ with
& prametric mear of 037 pg 100 cor’. THC fevels or the
hands of officers romged from <018 pg fwipe to 2900 pg
Fwipe witk o peometric mean of I3 pp fwips. These levels
were mat consideved o be elevated 1o the poini of couzing
a foric expeswe 1o respanders. A total of #57 fimpal spore
mmsmmﬁaﬂsmmﬁmmm
kole i Bork dt jdemiifind ek f firnpal spore
Tevels, mnaﬂy&mgtkmiphkﬁmmq’
#he IMGOs. After plont removal, spove county fncreesed to
mmmﬁw.wwu‘m’wﬂ:mmkmswm
sposstat’. In addition, we found thee fhere wis a shift nzpecies
Behween indnor and outdoor semples with Cladosporivm sp.
m:wgnﬂmﬂ-wmd?zmﬁm:p_mcw
deeminant indoor species. We conchided thar the poteatial
ncrecss i furnpal spore concertrations associated with the
Emvestigation and especiaily remeval of the marfjarna plants

INTROBUTTION

T recent years, the United States and Cenada have experi-

enped a0 increase §n fhe number of marijane growing op-
ermtions that are belng conductsd indooss. The National Dmg
Intelfipeoce Center reported that indoor marijuana growing
operation (MO} seirunes of individust plaats had increased
from 203,556 in 2004 to 450,086 in 2008 Florida was the
state with the lsrgest increase during thar dime with 21,879
plamis seized foom 246 sites in 2004 and T8 489 plants seized
from 1,022 sites in 2008 In Ontesie, Cansda the number of
BiG0s incrensed by Bt leest 250% between 2000 and 2062
with 650 senrch warrants fssued in 200.%

15 5i% Crop nodstions per vear, even in colder climates. ® Indoor
prowth alse enables $he grower to control Hoht homidity,
and temperators, which enables cloning of plants that have
the highast levels of delta-9-tatrhydrocannebine] (THC). P4
Contra] of the day-night peciodicity and carbon dipxide levels
may also aid in producing a higher-guality prodoct thao can
be prown caidooes BA

The disadvantages of an IMGO include inherent dangers
and potentizl health hezands related fo the amoont of electrical

could patentially expese responders 1o levels of ez con- power requized for the Hghting systems, carbon monoxide
;‘fﬂmm ated with meld remediaion proceses exposure fmm certain fypes of carbon dioxide generators, and
Hhat respiratory i micld and moisture prodoced by irdgation and plant growth in
v Hiogl ol cat ™ Msﬁsn:dmlmﬂmmmnﬁmm.&nﬂmhwmfm_ﬁ-
mmmw mmeent and fire deparonents repoct iezards such as elecimcntion,
fire, carbon monoxide exposure, mold exposure, pesiicide and
chemicsl exposore, explosion hamands and booby traps that

Adddess R Bt pmudmmmgmmm.m
Nmmmlmma&mmm TSA- A mmjor coocem reganding IMGOs is the potential for
e-muil: jrhnmartyny & comoast.pet significant mold growth within the IMGD. Prodoction

dowrnal of Occupaiions! and Ersdronmental Hygisne  Novembser 2013

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards

441



saquirements for marijuana include temperatores beiwean 2F5C.
and 32, with selative homidity betwean 50% in 705 in
afdition, ventilation retes ars ofien suppeessad to Hemit edes
zre high o mezimize prodection PAAT & smdy of fypical
ventilation raies in Canadisn hoosing led Miller and Sofmsmm™
i enaclode thet Canadizn houses boill afier 1980 would be
at hizh risk for moishere- and mold-eslated damage if need as
IRIG0E.

& oumber of hesith havards heve beep sssccisted wiln
indnor mold growih. Johnson spd BEElec™® concluds that
increased moisture levels in IMGOs likely cause slavaied mald
spore lewels thet could be sssociated with allerpic sesrtings
and gllergic broachopulmonary sspergillosis as well 2= fon-
gel infections. The Insitele of Medicioe (R0M} snd Weahd
Health Oresnization {WHID) have indicated that the presense
of mold in demp indoor epvinnaments is sssocizted with uppes
mespireiony symptoms, wheeze, coogh, edhms symploms in
aanciiized individoals, and hypersensifivity pneusmoaitis. ¥

This sidy was performsd 2t the reguest of the Coloredo
Tmg Investigators Associetion {COTAT fo answer the follow-
inz gueesticns:

& What am the potentisl exposures associaied with the nves-
tigatica of IMGOs in Colomdo?

» What impact do evidence coliection and ssizpre sctivities
have on exposiEes 0 investigatons in Colosado IMGOsT

& What personal protective equipment {PPE} is necessary to
protect law enforcement and other respondere involved in
MG investioatinnsT?

METHODE

| ased on the poteniis! exposimes previoasly described, B
was determimed that we shoold monitor each IME0 foe

the following: volatile ormanic comgounds (WO, carbon
monozice, oxides of nitropes (N0, 1, fungsl growth, end THC
presend in the zir snd on surfaces within the IMGOs. We wers
also imersstad i how levels of aithoms fungal spores were
affected by the sctivity of the investigators. To answer that
question, fungal sampling was performed fwice b TG0
where plents were moved {pre-remaonval and post-rampeal).
IKG0s were identified by a lisison from COEA. Tirpically,
we met with law enferement personnel at & ncalion pway
from the IMGO until the operation was endeved and sacured.
Thizs psozlly took less thap 30 minukes. We entersd with
the drug investigators end began to sample immedistely. Mo
removal operations were conductad untll we had collected oor

Chemical Hazards

Potential chemical exposures at the IMO0s were deter-
mingd ntilizing fwo mefhodofogies: gas chrometographimass
spectrometer (GOMME) air semples and & comprehensive in-
ventory of the chemicals present within the IMOO. GCRE
samples were collecisd wiilizing personal sempling pomps cal-

ibeatad 1o & fow rateof . 1 Hiers perminnts with Carhotrap 350
fobes. Szmples were collected ot an catdoor location sdiscent
i the IWHGD mnd inside the grow moome A of the samples
wenz kept cold prios to sending them by ozemight shipping o
Smerican Indostrisd Heabh Associstion {ATHA Fecoredited
Iabornbory [ALS Laborstory Groop, Salt Lake City, Tish] ins
smalysis nsing BRA methed TO-17.

In sddition to the GOMIS samples, pichimes were taken
of the lohels of all chemicals observed within the BUGO o
2l sasy identification when reguesting 3aterial Safety Fiats
Eheats (MEDE) from the menufaciurers. MEDE information
was usedd (o delermine the podentis] health harards and chem-
ical constiteenis of the prodoct.

Carbon Dioxids and Carbon Monozide Lavelz

Carbon dioxide and carbon moppxids Ievels s well ax
selafive huemidity snd temperatores were mieaswred using Bn
indong sir goality meter {-Trak, T3L, Inc., Shoreview, blinn 1.
Peadines wers taken ouiside of the IMET as well as in aif of
ihe prewing moms within the 400,

THE Levals

THC levels were collected froen both air and socface loca-
fions within the IWMED. Afr samples wess collected using a
high frw pereonsl sampling pomg caliteated fo & Aow mie of
10 L per minate with 37-mem pless fiber fillers. The sarfacs
samples were collected using a B0 cm = 10 cm cofton wips
oo which approsimately 2 ml of reagent grade methana) bad
foen added. The wipe samples were collecied psing & side-
to-5ide and pp-and-down wiping methnd from surfaces neing
a M cm® template. Hand wipe samples wers colfecied by
asking investirating oficers io wips both of their gloves with a
watted wipe. Each sample was collected while wenring & clean
pairof dispesable nitrile ploves, and subsegoently nserted inbo
a plastic centrifuge twbe. All semples ware zont i an ATHA-
arcredited 1abomtory for analysic {ALS Lsbomiory Groop,
Sl Take Ciky, Uzsh).

Fungal Bpors Lovels

Two meathods were niilized to datermine airbome fungal
s Tevels within the IMGC:. A 480 holz impactor {51andand
BioStage, SKC, Inc., Eightv-Four, Pe.) was used to collect
wizhle fiunmzal spose semples; Air-0-Cell slit impactors were
utilized ko collect spores for direct micinscopic anslysis. The
A-hole impacters were coanectsd to a high-flow
grumprcalibrated o s Bosw mee of 283 liters per minute snd ron
for & period of two minuies. Slit impariors were connecked o
a hizh-fiow sampling pump calibrated o 15 L. per minute snd
run for @ period of 10 mimstes. For visble spooes, & total of
4 agar pletes were taken &t each sampling Joration wo each
with mali extract and DHE-18 apars. Two sl impactor samples
wene glso collected At each sampling Tocation doring ihe same
sampling peringd as the vinble samples.

Eample locations et sach IMGC incleded: outdoors {ad-
jacent to fthe stnaciore} and in the grow mom{sh. In MGE0s
whers the plants wera seized, duplicate rounds of samples
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were taken 20 the same locations afier emoval of fhe plangs
and the eguipment. The impachos wers claansd msing 5%
isopropanod wipes befwesn sompling sites. AR sampiles were
shippad by cvamivhi delivery to an ATHA-sooredited Bhora-
tory for anzlysis (EMSEL I shomtorizs, Cinasminson, BLIL

Biafistical Analysiz

Bos to ite nsture of the sampling, descriptive siatistics
were utilized to snalyze the dats. Geometrc mesns wers
utilized since ndusivial by ghene daks ans nenslly Sop-poemaliy
distritated, althoogh fhese dsia sprenrsd o be mome noamaliy
distritoied. It wes slsp felt thet peometric means wowld provids

£ mone conservaiive resell less influpncad by sinzle elewated
waiues. Sandard devistions, geametric means, Mesns, MESE-
s, end minimums weee ealeniaied using Microsaft Exesl

RESULTS

 todal of 30 IMG0s were sarapied doeing this shady {Table
i I}, one inctance there wers 4 sspasste IMGCE in o 4-
plex residentizl buslding and in 4 second instasce dhere weee
4 separste II00s in s commersial boilding, The resti of the
BIE0: wers in separeie strrctures. Twenty-five of the IMGOs

TABLE . Charscteristice of the 30 MGOs inﬂﬁﬁgﬁtﬂmﬁng tha Study

Biruriure Tumber Cils Grow Boom T, Grow BEoom CO Grow Boom
IMGOE Type of Plants Bfsthod {ppm} FppEL Humidity (5]
i Resideatial -Flap! 117 Mome herd Bt it
bl Residentinl 4-Flex® 7 Hone M et T
3 Resideatial 4-Plex’ 38 Conmibstion Ml B Tihd
& Residential 4-Fax® B Mome byit] B WA
g Fingle-Family Home 156 Combustion 1560 £} B0
& Single-Femily Home ] Nms 765 ] 35
T Commescial Warshoase 73] Tz Tenks 485 0E &7
& Single-Family Homs 232 Homs T3z 0l 73
L Hinpie-Femily Home 32 ik Tamis 459 4] 41
1% Single-Family Home® 37 Frme M e T
i Single Family Homa" 34 Tone MM T M
iz Single-Femily Home® Bb Hiome ezl i MM
i3 Single-Family Home 28 e B 03 74
i4 Single-Family Home 1 Combustion TiZ .1 ]
15 Zingle-Family Home i Mme G50 @ 52
i& Single-Family Home 294 {0 Tanks 933 o 56
17 Commereis! Offics Rldet .01 Comhstion 501 &l 35
18 Conemercial Office Bldg™ 323 Comisisiion B2 0.2 a7
i Commercial Office Blde™ LT i Tank= T3 02 i
g Commesrcisl Office Bldo©™ fr Hone 637 03 5
b | Single-Femily Home 36 i Tenks b | il fatt |
iz Single-Family Hoane M Moma fei | 315 fied
b | Single-Family Home 128 1, Tanks TE3 ¢} g
i4 Single-Family Home A Fome 1328 BIRE A
28 Single-Family Home G Mone TE0 0.1 23
36 Sinole-Family Home LIS Comimstioa 1570 £} 59
7 Single-Family Home 246 T Toank= & 1186 o &3
combastan
- Single-Family Home 23 O Tanks 586 o 35
bl Single-Family Home a4 £ Tanks 353 &} 47
30 Sinpie-Femily Home 188 Combustion 1225 1] 2l
A1MG0s in exch anit of s 4-plex
*Three adjacest zingle family bomes

“Fpur units 3= & sSeglk commesisd affce buflding
FM = nol msmeed.
M = g0t gyailshle.

G624
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were Jocated in a residentisl sirachere with 34 of the 25 located
in single-family sinchares,

Five of the IW{G0s were looated i two commeroisd buaiid-
ings. As previmsly mentizned, oos Reilding had 4 separaie
TG0 Joraiad within the boilding snd the other commercinl
TRAGEY was jocated in & warehouse, The membse of plants psc
3450 rapged foom 11 plants io 0 plants. Thidesn of the
18400k had oiver B00 plants. The relattve fummidisy within the
IMG0s mpzed from 33% to $49% with 5 mean evel of 51%.

Rixteen of the apemiions iesed had an observable method
i increass carbon dicxide [svels within the grow areas {Table
T Eight of these IMGE wilized methodolopiss that irvolvad
Fossil fuel combustion such as removing e vents from hot
waler heaters or e use of unvented propane or watoe] gas
buzrness io increase the carhee dinxide levels. The other eight
operaticas ulilized carbon dioxide tanks i crder 1o regulate
carbon dioxdde fevels within the prow ares. Carbon dioxide
tevels within the IMGOs maped from 435 ppem to 1508 ppm
st carbon mencwide levels were fousd io be at Iow levals,
even when Fossil fuct rombusting was oiflized as ihe carbon

Chiemical Hazards

Eamples for volatile copanic compounds were soliscted af
&l of the sites. Since nooz of the INGOs that we visied had
been using any THC copceniration or exiraction techoigues
invoiving solvents, the presemce of high concentrations of sol-
vents was not expectsd. We detecisd a nomber of componnds
sssociated with ihs smell that we chamcterdize as the mesijoan
smell ™! These compoamids wees found ko be prasent in kighar
goantities (50 to 100 pphd in the grow rooms and consisted of
slpha-pinene, beiz-mycrene, beta-pinene, end limonens.

Wlost of the chemicals obesrved af fhe IMGOs fell inin
poe of twe catesories, pesticides of fertilizers. Most of the
compounds oheerved did not appear to pose & subeianiial
threat fo short-duration exposares by law enforcement officers.
Pesticides weee primarily pyrethmids which fave a relatively
I toxicity.

THEL Lovals

Al of the airhome THC Tevels were below the detection
ewel {010 ppfsample) exceps forone sample (0. 70 ppfsample)
that wes near fhe defection limit & tolal of 102 wipes for THE
were taken in the project. Eighty-one of the wipes wem tsken
on snrfaces within the IMG0s and 21 of the wipes wers taken
on the gloves wom by lew enforement officers condocling
the investigations{Table ). The surface wipes ranged frome
non-detect (<0 10 pe/100cm™s to o high of 2000 uefi00cm”
obtained af TMGO #25. The peomeiric mean of sl of the
surface wipe sameples was (.37 ppfI00 om®, which included
fhe 2000 pE/100 om® sample; however, e geometric mean
wes reduced to 032 ppf100 em® iF et resolt was dropped
sz pn cuflier. The THC Iewsls messered on the hands of
nfficers contcting the investipations moged from non-detect
(=10 pefwipe) to P90 pefwips with 2 peometric mean of
15 pefwipe.

Joarnsl of Occupational and Ervironmenisl Hygiens

TABLE [L THC Levels on Burfsces and the Hands
of Investigaling Officers

Cificer Hand
Sworface Samples Sampley

Inco# {10 e} {ag/samphe}

t 033, 7% i

z 160, 12 MM

3 i HE

L] 128,034 1]

5 G627, 016,14 K3

& .15, 639, 014, fkd =14

7 <14, 380, (183, £5, <0.16 B 16

B 21,20, 370 <05 Tl

g 15,45 15054 =010
i =k I, = B0, 45, =110 14,14
31 =30, =010 <050, G40 MM
¥ <f B0, =0.10, =010 i
£ <10, =018, 1.9, =0 <00
i HhE MM
i5 =D, <030, <0.10 bt
i 076, 030, 013, 677 boiL ]
17 [LED, 59 b |
18 049,013 MM
L] HM MM
20 300,05, 019 i |
2 i 3 8]
22 (AT, <000 <010 MM
23 <5, =010, <4010 s
% 04K, 073,038 IR, 430
2= GLE1, 010, 6.1, 10,30, <010 11
6 000, 0.10, <018, 0.1 24058
27 430,24 116, 490
8 14,32 150, 150
29 =010, 019 9.2, 120
30 =016 1.1 000, F300

i
2
E

Fungal Spore Lavals

A iotel of 407 fungs! spore sempiez were teken doring
the TMGO charecterization phese (pre-removal phass) of the
project. One hundred and eighty-two viakle agar plate sam-
ples were taken in fhe imdoor prow roome prior t0 a0y pe-
moval of plants. Another 92 siit impacior sampiss were mken
simultanspncly with the viable samples. Kinety-nne vishle
sampdes and 42 shf impactor samples were taken as outside
comizals.

Tablz MI represemts the mesnlts obzined from fhe visble
fmgel spoae samples collected at the 30 IME0: including
both fhe malt extract and D3-18 agars. The mnge of vishle
colony counts in the ouiside air mnged from 72 cfu/m” to s high
of 40%0 cfwfm®. Only two IMGDs (#26 snd #30) had ontdonr
viahie colony connts excesding 2000 cfufm’. For IMGO 826,

November 2013 B35

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards 444



g + dimnodoagdy 1~ s wouag
A~ Kb L A - o raonopoR
60 Bl g - dbmnpodiopey b QB0E < D04 gpg - deumpodiapey 6 GDETTHFTE e ]
wi - i smipracing ST - HpmarApy
gy - di wmpndsy ] - i wrg U
ta ¥ fOL-dsumpauad  BLRL D6 LsOp1 B - Bumpidsopry (1L (POT-9EY i 6
g = b vim proxlspe Oy , BLET = B
i 1 = il s Bl s = 5 mompdsopu e
frar= g s dBumypRual  ppsss DUETTS = 0SLT wop - dsumypouag g YEE-THE gl ¥
g - ds nopodsp g = da smpprRsdey
g - ds s wdsy BIE- dv Uy
¥y ¥ 9Ee - Y UIIIAUAL  E86 08 1119 11 ~df wupsdvepery €81 0Lzt ot L
T « di ronpodsopu 4501 « ds vmmapy
g+ s ARG %01 o soidadsy
& -4 Bk~ ds BUBEIPEL SR DLES-DEE wiE -ds nnpsdspey i BELAODE B 9
: Wl = S UL A L
] 81 s -+ wniandsepn ST OEES-PES g« o wmodsopey 068 OHZT=085 e ]
g = VR EOUE]
- v, i~ e WUDURPOFICY
3] £y we -y wupsdsepay  pesT BEEE-0r9 1 g - df wiodsopery 01 p i Tt i ¥
P - HOGRAUR]
i) - U8 emruag goi,+ 5 LIPLEPCIC
o z oL - s umpodepE G QR -G8y g - de nmpodeopEy O PR L £
) g = WAL
w507 ~ o i, * PRI
E s ks - ds npodsopy g UET-0EL T 9 - ds mopodsepy  00E S ia ws T
g = el g rofttag g = % umppFopuRg
0T - o PTG 2hf, ~ Wb UpUSRDIL
g e WL -y 9P 0SET-CTE gy oy wnpsdsaeny Q€ e PIEi i I
g BB W) mARaG  (ERA (D) WL AN GeungD)  wephuy # DO
BORGT ARy HENEA R A L g [LEF R R L G L L] [ ET allnngy Y] LT
(HIOOY 0PI Ry R0Y S5 g #PsIng el
MOAEY PO MR L I FLEL LU
JoopEy g0 upey Moy
BUNEBRY Mdues SiOEL, [BAHuEeRE] I ETEYL

JSommal of Occupationat and Erdmonments! Hygiene  Nowembee 2043

445

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards



Feiiesall pravin dee PTG

e LA

LS s

it TR
ED L0
ot 0
A 0
£ Ly
§1 I
§0 A
Ha [}

ey < el g paadey
B~ S wmny g
56 O BBPOIEELL,
s i UL opEag
1= s e el ey
i - o YusRpOgINY,

a1 -l g poneag
Bl - VS,

% = dy wmy i
gy b aEpOPL
g ds mponung
Eog e e umpgomeg
w1 ol smy g
avigE = ds wnpodsope Ty
01 « 08 mauEpy
i = b amppraag
e = d wnpadsapry
e = Ay mpodsopg;y
iy = ds smprBmdiy
s de nmyayuag
A« bl Ry

adip = ds ooy
o HE CEgreg
i « s Py
e« e wmpioag
w15 - 8wy
g = o nreaagly
1 ~ e umpdiop
) T8 = S g g

BROL =

o=

Sl =

I

Lo

HEE

(s = BA1

ks = E5%

(lps= = THE

=Tk

HIH9IE

(114 119

BE-ECE

(IR =405

PHE-PED

HI6-9LE

T > dewpEmuay
a1 =y esepoy
e = s wnpodsgpery
1« dewpenay
] < e sy
gz =y wnpadsopay
Q] - db erEnLY
a1 = db Euonopaiy
sz, = ds wpodsope)y
a5l | - AR Ry
a0t « oy whusgopay
g = oy wngadsope)y
B - W

gy =% Wy
ol - s cumiaoedsopngy
0 - d wnmuRg
auf, - dn ey

wpe = s i podsopery
e ~ s unpodsepyy
iz~ ds napauag
BEG - dis umpimng

e Kb WO

e+t LRI
gl « dy wmpodsopery
51 - ds umppousg

g | = i wnaaiepoiRy
s < 4lf wnpedsarey
6T+ i gy
e ~ % eprucgopey
s« wpadsepr

wEL

#E1

Skl

Sl

T

TR

B

s

1

A W06

5 BTG

2 0LT-06

QRL-TYE

6% 1-09%

OENT~BET

BT TR

gOETTEE

ABETT4EE

iy

W

B

B

bt

i

L

1

A §

1

i

1

41

Hoveimnber 2013

446

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards



CIEANR] B T 2 o A S O
“Beagrgphcy e e g ap it sty gl appng,
ok Aty oy Bupk ol  apptine oo o RN,

“uchy Spyaney Ciang $ogduT I,
i 1= ‘ GTRT= B oMEDRI
g0 = s s Bmdey EYA RN 1~
g - s umpxbsopE a7, - b wnpedsope;)
EE< B wog- de umgreg  REE= OTRES - ORpES A LR ]2 S N U ORLE-0ST Hye 0%
e o amjyiimdsy gt = b oo oy
g « ds umipadsape s g di g Euag
£7 LE gz~ ¥ UMEEAnaL  OaR D61 06D g - e mnpoedsipey QK ST, e (4
gy~ sl mmp g i
W = el sy by = o wpmR Y g - Feag
fy= s Wi - dsungedsp Ry EERS ODThe - 90 By -« dwmpodsopery e 0T I-9L% i (4
g - d sugiEndsy 5 - s WO
piaf = il vengredsope = d wapppopag
1= gL g < BPWEANAL S0 0GRS S0BESS %ee - dvwnpedsopiry  gEE FHLEST e i
sl = W5 sEgE o f s gt = o8 wIEApy
= U8 ool sop R g - i mpodiopery
g Eis e dEOMFESURT  ERERS SERODS COLFI gy dbwnEAE  seeT  OBORIT E1d 4
. <l ey ‘ WL
it ds congiedeapy « ey, g6f ~ Ui snprisdsy
= (e aihe e uopEmual  EZNES OB < BRE i« b wmgsdiopery 66 OaT =40 Bl 5T
ks R s ey ae = s g
i 1 = o o Ad g~ o ki op g
[ L g - diwipodipen g GELT=# i - ds nmpodstgey 0% PEG-RAT 'y ¥
s - a8 nmeodsopiy A5y, = B9 stpriladiy
s » i wnriraclang s s ampEERG
B £ TR LR 1T BT T Sy L] ghoge ~ ¢ wnpndspry 1E YEETST Ty £
g = i snriadiy gL, ~ o wmpo g
ok~ ds R o4, = ds wemasny
Lot T bR < e upeslepEy Gm UELT-86T e -dsompeleopers  £31 W06 fite bxd
g« s sy i e = s eny) (Eeley
BT~ 0¥ umpranag a1~ dy unugom
1) £ gulp - ds tmpodspay 1) VET-S01 19 - di wngodsopvy 08 BHH-THE o {#
“xug BB RLAHCALY T AL (AFLAT) ) BN LAAD)  enan)  sedess #ODML
T LT YS0R) Y 027 ARy afumy MR ISR AN wealy Ftupy  Eay s
JEIGGY KOO _ ) MBI MOUE) sy appanicy FRE
MOMEY BN SN MOy SR FLEL LY
UL L O

(marumue) syrey Adueg SIqR, [FACWRERLY I 3TEYL

Joarngl of Oocupational and Evdronmental Hygisne  November 203

447

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards



the outdoor sampls was moee consishent with the inside grow
rooin semples in terme of dominant peoem and wes liksly
comzmingted during the sampling effost due do the sampling
focafinn mear the enirance to the MG, Grow om levels
of vishle colony coonts were generaily higher then ouidsor
Ievels with o median ratie of pow mom geometde mens
o caiside peometsic means of 2.5 The acous! refios of the
eeometric means ranged from aminimem of (3 b 8 manimam,
of 165 Of the 30 IMGOs, 10 (33%: had indoogoatdoor
opomelic mean s grester than or equal to §, 12 (405
hed miice baiwsen 1 and 5, and 8 {379} hod mties less
than 1. & comparisoa of the o of the maximem viEhle
cloay counts from samples coflected in the grow toom to the
mmaximam vishlecoloay comssts from samples codlested nutshds

the TMGTs moged from & minimem of 0.2 {0 & meximom of
= 313 with 5 medisn of 4.3, ’

The data in Tabis I slso suzgest = shiff io the dominent
seners Between the outzide and mside samples Tor 43% (13) of
ths BMGE0: incloding 3058 (%) that shift from Cladosparins-
dominant i Pericillien-dominant and 105 {3} that hift from
Cladngporinm-dominant to Trickoderma-dominant. Table IV
provides the viahle colany counis of Penicilfam sp. cbserved
in fhe oufdoor semples compered 1o vishle oolony counis
ohesrvad in the grow room samples. The catdoo fevels maped
from aon-detect {9 cfim’) to 3 maximem of 3148 cfuim®
Tirerer rooen sampies mngsd from non-getect to >3 400cRim®.
Even when IMGO-#26 is included, the median outside Fendoil
T 5p. vighle eolony coumt was only 30 cfu'm® as opposed 1o

TABLE . Pre-RBemoval Viable Ponicilfinm =p. Colony Counie
Grow Eoesm Bt of Grow Haths of Grow

Duriside Bange Oulbide Cen.  Grow Room Gen Mesn  Boom/Datdosr  Boom/Duidosr
IMGO# {efaim®} Bdean (cfo/m™  Range (cfwim™) fcfnfm®) Ceomeiric BMeany  Mazimums
H 1836 25 9-35 13 a7 i
z 18354 5 4241116 588 135 63
% 1835t 75 o125 55 T3 _ 35
& 18364 75 235 21 OE 10
5 054 14 BT 33 x4 13
[ 954 14 0398 3% 27 37
7 15108 A7 S0d-1670 05 215 155
F: G347 3F 1ER-3434 650 M3 &
o 9350 &E T~ = 5400 =435E =708 =15
it 18-198% &8 136 h 1.1 o8
i 1819 % a8 334882 557 53 45
12 13-192% &8 54198 D 12 140
i3 1890 o 216-16T0 456 165 185
14 13272 1123 FRE-F05 338 32 15
is g-18 11 54-125 10 8z 0
i6 918 €| 54-342 §E 95 O
17 ggc g 18108 34 33 170
§ £ aac g G54 o1 23 1]
) ggC g T2-252 124 13.E 250
20 4T g 35126 T7 EA 148
i 1890 4z LT3 a 0.5 17
Fd 936 15 0754 33 g 65
a3 077 15 - =5400 =581 =587 =75
24 36150 & T B394 112 1.3 2
5 036 13 36— =540 =554 =426 =150
26 F110-3146 2574 BERE — =5400 = 3071 =15 =21
7 3536 36 =540 =540 =150 =348
= 99 g D30 73 El 4.0
b 854 14 431572 471 336 %7
3 162 - 972 ITE = 5408 =3400 =148 =56
Median™ an 13946 63 84
B0wixide mamples takex nutside 3 adjucen single family boenes.
L iside saerpdes Exkan suiside of commerinl oildisg.
Dfrdisn i the ioial of all 30 MG0s,
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1ES.6& ofofm® for the gros reoms. The satios of Feaicilliue sp.
winhis eolony coammis Br the gooe rosm Lo the assocbsted poamis
i the pelside air ranped from 0.8 o E304) with 8 medisn vakies
of £.3. In fact, for 375 {11} of the I00s this miin exceadsd
10 Fhe ratics for ihe sample meximoms are similsr and range
feom 10 te 150-wiHh 2 median of 8.4.

The lit frmpector samples alzo sugpest an increase in e
minrnssnpic sore counts and types of spores & some: of Hha
BiG0: (Table W) The geometric means froom the ouedoor
samptes ranged from 93 sporesior o 13,574 sporesfor” wiha
median microsoopic spore count of 389 sporesfny. The micm-
seopis spore connis in the grovw rooms moged fom & geemeiic
mean of 98 sporesim® to 10777 sporesfm’ with & median
micrnscopic spore count of E36 sporesim’. The mils of gros
TOMHD EHICPOSCOpIc spofe count permsstos menns to oobsids
miCmSCoEs spore count geometric means mnged from 4F to
21.5 with a median ratio of 1.2, Themiinof the maximom grow
room copcenimtion t0 the maximam cadzide conoeatraion
rarped from 6.5 to 105.5 with 8 median matin of 16

Simiilar to the viahle fungal spore samgples, the =5t impactor
cmnples sppear 10 show 8 dominand zpore fype = from
Cladosporivm 3p. cutdooss o Asperpilus g fPevicilifor 5p.
{AspPen} in the grow ronms. Table VI shows the comparison
of AspfPen spores identifiad in e prow mooms eod the oatsids
samples. The geometric mean of the ooiside AspFen spoce
comts (89 sporesfm®) were similar o the gemmetric mean
of the grow soom Asp/Pen spore conols (80 sporesim™,. For
AspPen type sposes, the medinn of e mtieeof e grow poom
geomettic maan spore connt o the tadside peomedric mean was
5.1 sned ranged from lessthan 1. 040 FT0.5. The maximam grow
Fonen AspiPan spore type counts exceeded 24, 000 spomeanrin
135 (47 of the TMGOs compared o 5 maximmuon oubdas level
of only 2570 sporesim®.

ipid Lavels During Removal

Plant removal by law enforcement oocnrred in only 10of the
30 TM G0, Table VH shows the dets for the viskle fimga] spose
sampltes collected from the siles in which removel peceresd.
Many of the sites had colony counts exceeding the Iabominey's
upper counting limit. The median of the peometic means from
the cutdeor semples was 574 ofu'm? while the median for the
Erow rooms was 1556 ofuim3 and the median geometric mean
for the smnplasmkendumgmmvﬂimﬁjﬁdsﬁu‘ms The
ratios of the removal geometric mean compared io the grow
Toon geometric mean maged From 0UF io 8 merimaen of 22
When comparad 1o the prometric means from outside samples,
the metios moged from & minimaem of | 08 maximem of 33,
In 40% of the IMG0s wheee removal pocumed, the geometric
means exceedad 100

The remewval wizble samples spain indicated thet the primary
fungal genem sppested o be Pesicilfiow sp (Table VIHE
Comparison of the geometric mesns. for Peainiflium sp. from
the ouiside, grow reoms, and the grow moms after removal
wers 15 cfwm®, 513 chutm®, snd 4335 chumr, sespectively.
This indicates fhat removal of the marfjnana plenis by Iaw
enforcement resulis in g sizabie inorease in the number of air-

bome Penicilfiunr zp. spores. The milo of the prow gpometsiz
means of the Pericillinm sp. colooy counis to the zeometric
mean beffore pland removal rEnged from 1.0 1o 34, The ratie of
the geomeiric mean of the Periciifivm sp. colomy coumis afier
remewal 1o the geomeiric mean in the cadside mir moped from
2 in 415 with & medisn inceeass of 72,

Biatz in Tebls 12 show thet there was 2 sizsbls increase in
the microscopic spere coonts dos to e removel process. The
median of the geomelvic mezns for fhe poizide samples was
547 spoges’m’® compared to 3241 sporesm’ for il initial grve
room sampies and 22,60 sporesfm” in ihe mow moms after
removal. The rafio of the secnsdric rueans of the micooscnpic
spore counts fier the srow roome after and before removal
ranged from | ic 34, The ratio for the grow mom geommetric
maﬁmnﬂzermmi io the inftist ootside zamples mrged from
Z o T6 with & median nf 123,

The fncresse in fhe conceniration of the Pen'fsp spores
dise & plant removal is preceated in Table X The medizm of
prameidic mesns for the ootside Penffisp spove coonks was
94 spoess JmS, for the gyow fooms prior b plant remosel it
was 752 sporesim®, while afisr the removal, the median of the
peomeiric mesns was 12096, The mtios of geomelric means
fore the removal samples to the germetric means of the samples
from the srow mom prier o plant removal rmnged from 1.2 to
T73. The ratios of the geometric means for the: removel samples
to the gemmetric means for the ootside samples moged from
16 i 1473, Thess daiz indicate that the removal of marijoena
plants snd eqeripment from an IMGE0 resudis in s major increasa
i boahioversl] spore coumds and counds of Pendbe type spores.
In semg instances, the incresse is more thas 100-fold.

MECUSSION

here have been & mumber of recent reperts imdicsfing

that the increase in IW00s hes the polestizl 0 exposs
first responders to & number of harands. 4% Many law
enforcemant agencies, especially fw Camada, have indicated
that specific PPE musi be wom io protect responders enfedng
BAGOs REIE This shudy was conductsd to identify the
hazasds associated with IMO30s in Colorado and o sugpsst
appoapriste PPE for entry by law enfowement officers..

Wiz antered 30 Colorado IMGOE thet were mosily located in
recdential sinschares {E3%) (Figwre T We found dhat most of
{he rhemicals niilized ware low-toxicity fertilizers, pesticides,
and growth eohsneers {Figure 2). We slso defermined that
girheane THC concentrations were nod roudinely observed
inside TG0 ard that all WOO concenirations were well
below levels that might be of concem for shor-teem exposares.

Surface THC levels were generally low {geometric mean of
.37 A0t em®) with caly one sample at 2000 jgfwipe. The
hiphost levels of THC wese observed on the hands of officers
involved in the removal of the plenis from the IMGO=. The
Tevels on their gloved hands ranged from =010 gefwipe o
2000 pphwipe. The typical marijuans joint coninins approxi-
mately 45g 15 1.0 g of THC with spprozimately 509 of the
THO in s joint shsorbed o the bloodstream ™ Osal ingession
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TEABLE ¥L. Fra-Remova! S Impacior (Aie0-Call} £ spargiiue sp /Benicilfum sp. (AspPan} Resulls

CrowRBoom  Baticof Crow  Eatio of Grow
Oiuiside Ranpe Onisidefen.  Grow Hoom e Mean BEoom/Cuitdesr  RosmiOatdoor

InCo 2 frfaim’ Mesn {cfoim® Hange (ffeim®™  (dfem™  Geomefric Means  Masimums
i 424 Tl 23 A A 7
2 424 A 478 A MA 114
3 Ee T4 24f A NA 5%
& 434 Bl o7 HA MA& 23
5 2 i 543 34 HA 71
& £3-105 &I 1481120 £ 44 w7
7 i HA 743 16 PA 2
g 21 HA IH-1850 525 HA EL6
g 359 M4 FORO-AG1O0 ST HA LT
9 42-1908 &0 6354 T 08 o4
11 47 Jo08 &R 213350 75 R 1%
iz 471800 £ 142 in 0.3 2
13 747 g B 1460 345 383 345
14 43356 124 2108 14 @l 3
s 106106 106 2163 s 03 13
is 242 7 4784 61 3 3
7 py s i 253 11 3] 4
18 2-31F i -84 42 7 4
19 p B L A 1742532 263 438 131
0 2321 fi 4763 51 £S5 3
21 127-3m i 2153 @ i) 133
) 231 fi 2711 52 %3 i
23 477 570 A0 31724500 2652 54 437
24 ZE-3ED o 6384 7 1 Fi s
L 21739 175 £3-331000 3155 153 ITE.&
5 EX3-1560 F133 £PA0-9520 6174 54 &l
7 42-211 P23 Drvarioaded NA MNA A
28 263 Bt 274844 451 437 134
o 221 & IG5-3550 1023 e 1531
30 1770-2570 2837 A0 | RO 10371 49 42
Median® 59 20 51 43
4 Cuiids samples 1nken putside dopley

tesults i less shsompiion with bleod copcentrations reaching
ooty shout 25%-30% of the levels chizined by inhaling 3
equivalent dose fn the smoke 7% Occasineal o axfve users
may experience 2 “high” afier abeoching =s Eile as - Img of
THC with frequeent users neading higher doses to experieace
aﬂhigh:ﬂm

Eazed npon the highest Jewel thet we maszored {2000 ppt
on ihe gloved hends of 2 Iew enforcement offices, i the extire
amount was ingested, the: resubiand doss wooid be sboat 30%
of B7E peg of THC. ™™ That level wonld be approzimately
44%; of the minimmum dos2 necessary to mamltin a "Hgh™ inan
adult. In addition, the emomnt of THC expected io be abeorhad
from A marifsans foint would be approximaiely 0025 g (12 of

0.3 g THC/ joint) or approximately 250,000 pe. which is nearly
100 Smes the dose from inpesting the entire smount of THC
on the glove. Besed on this information, we do not beliewe that
the THC levels observed on: the susfaces of the IMGOs or on
the gloves of the law esforcement officens pese a Zignificant
thealih sk fo those involved snder rormal condifinns.

The peincige! health concern that we identified in fhe Col-
orads BIGO0s was mold or moisture issues. Witle thers is still
uncertsinly regerding the poteniial health effecis of expesure
o eavironments with modd or moismre isspes, thers have been
two major evalostions of the carrent Gierabisre by fhe Instinse
of Medicioe {IOM) in 2004 ® and WHO ia 209 ™ The
report by the 100 indicated that the presence of moid in damp
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TABLE ¥l. Posi-Removal Viabla Sampls Resuliz

Grow Fati of B
Dubaide Eoom Bemoval movaliGrow Bstioof Be
{yidds Geamed- Grow Boom Geomefric Zeqamseiric Hoam mnvali{riside
EBange riclean Ranze Mean EHemovs] Rapge  liesm Genmetric  Goomedric
IMGO# (OFUmY OFUnY  (OFUmY (CFUmY (CFUD®  (CFUm®  Means Tlsmns
5 5401350 EOE SQE-5530 1571 0301200 B4z 9T 1

i3 90152 133 1981730 i35 HH—-GR40 =355 EX S IE
i3 i S T 144 = 3024F =501 198 - =5600 =155& T 4
- ToE-HE4 365 £-1130 2440 - = 11300 =590 320 i
25 5041190 75T IRE— el > 1623 =5 - =580 =5837 36 &
i1 TEROD-4030  20E9 1420 1IE36 =E573 =340) - = 5740 =555% 12 2
7 152756 3EB =S0E0-=6R5E S B405 =500 - =G630 = EIGH 15 B
= STe-1240 B35 BRI vl = 1833 1T3040 4l 18 3 |
25 TI-458 240 630 1EHF B30 =SERE-TER =&551 T4 s
3 EED- 3740 951 =2400=8410 5506 = 5400 - =549 =5437 R &
e’ 574 1586 5354 L5 67
 Wledlan & ke totzl of 27 10 30T

indoor envircnments iz acsneiafed with upper respiratory tract
sympiomns, whesze, cough, asthma symptoms in seosifized
individoals, and hypersensilivity preamoniis.

The WH{ shudy confirmed the zssociations reporiad in
the 1088 and added that indooe dempoess-relsisd epents are
essociated with esthms developenent, dyspoea, ciment asthma,
gnd respireiory infecticns. WHO coscledes the folflowing:
Shlicrobial srowth may resolt in presternamnbes of spores, cell
fragments, dllergens, mycmoxins, endotoxins, beta-ghceans,
snd wolatile orEanic compounds in indoor ir. The cansafive
gments of the adverse health effects have nof been identdified
conclsively, kot an excess level of any of these speals io the
indoor Envirnnment is & polential health hazard ” 9% There are

mulfiple lines of evidemee that indicate fhat thens was incressed
emiznobiz] proath ie mamny of the IMGE0s evalaated in this shody.
Dioring initie] Inw enforcement investgation activities, ko
winbie sl microscopic spore sampling identifed alevated fan-
zal spore levels in marijoms grow ooms a5 compared to oot
door levels. Forty-percent 13} of the 50 had ot leask five-
fold higher grow room Jevelsof vishle sirhome fungal colonies
o couniabls airhorme spores s demopsimated by the miios of
the geometric means of the grow rom and mstdopr conceatra-
tionz, This type of increased fungsl spore level as compered i
matdonrs is not 8 commen Bnding in 15 huildiags. In fact, it
is generaily accepied that the concentration of fumgal spores in
inddoor air is typhcally shmilar or fower than caidooe aic P8¢

TABLE VHl. Post-Removal Yiabls Ponic#lium sp. Colony Counie

Grow

Chpiside Room

Balk of Be-
Removsl moval'Grow  Hatie of Re-

Digtsbde  (Zeomet Grow Boom  Ceomelric eometric Hpom mval Cmiside
IMGO Hange  ricMesn Hanps Mean Hemoval Range  Hean Gepmefric  Geameifric
F (CFUmMY (CFU/mY  (CFlUm®  (CFDWm®  (CFUm®  (CFlUmY  Means Means
5 o5 i4 IE-T2 3 18144 T4 2z 5
Iz 936 i5 | i3 B4R 5400 =1125 340 TS
i3 972 15 35-=5400 =BEl T 5400 = 1051 | 3l &3
4 35-1ED BT 0306 112 162—>5430 =3457 Bg 4
25 935 i3 36 - = 5E00 =554 = 5400 5400 =540 9T 415
24 21163146 3574 FIEE—=5400 =3971 = 54005400 =5400 14 Z
7 35636 36 =5400-=5400 5408 540055400 =5400 LI 50
I o5 8 306 T3 AB6-1T30 Tal %) &7
p 054 14 432-533 471 49005500 =5193 110 37E
3 R -972 71 =5400 - =5400 5400 2 =5400-=5400  =5400 bR 13
Hodimp® 15 513 4335 & 72
& Whadfian i the otk of =11 10 MODs.
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APPENDICES: Growing Marijuana in Residential Dweliings: A Report on the Hazards 454



TABLE IX. Posi-Removal Siit impacior (Air-O-Cell) Resulis

Raiio of
He-
maoval/
Grow Grow Ratio of
Ousislde Room Remaval Roum Removal/
Geometric Grow Reom Geomeiric Removal Geometric Geomset-  Oulside

IMGO Outside Range Mean Range Mean Range Mean ric Geomelric
& (Spores/'m”}  (Spores/m®) (Spores'm”) (Sporesim’) (Spores'm’)  (Sporesim’) Means  Means

3 NA NA 1380-7610 3241 2080 NA NA NA
2 273-274 274 662-2520 1185 1970-7000 3653 31 13
23 681-893 T80 R93-25200 6533 545015900 8849 14 11
24 i68-710 345 365-1490 762 T240->-82300 26144 343 76
25 231-1270 542 245134000 5785 3504310 3F3 07 | 7
26 1350-2330 774 5130-9820 6660 197005334000 113255 170
7 126-246 176 NA NA NA NA NA NA
28 $1100-16600 13574 2010-299¢ 2452 28600 28600 1.7 2
20 7112 23 766-5210 1988 190 90 0.1 2
30 1770-2990 2301 10100-115300 10777 107000336000 120632 12 52
Median? 342 3241 2860 7.1 i23
A Madian is ihe total of &l 10 MGOs.

FIGURE . IMGO localsd In a Dasesnend of 3 residentisl structurs. {color Bigure avaliabie onfing)
"~ Journal of Docupational and Erwironmentsl Hygiene | Novermter 2013
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Muore quantitative comparisons can be made by comparing Cther studies mvolving moldy baildings support that this shift
the: data from MG Os to the work of Shelton et a1 examining to & higher propostion of Asperpilius/Penicillium-type spores
gir samples fromover 1700 U.S. buildings. Shelton etal ©7 da- in indoor samples is indicative of indoor mold growth 2720
tesmined that the mtios of the median indoos culnemble fongal The removal of marijuana plants and equipment from M-
spore concantrations compared to the median cuidoor concen- s increased the levels of sirbome fungal spores. After
trefions were 121 or lower for 85% of the aldings and 2.8 or removel operations, airbome spore concentiations increased
Iewer for 95% of the buildings. Fourteen of the ratios of the ge- up to 34-fold with 3 median ninefold increass compared o
ametric means of grow room foouidoor cultusable fungal spose baseline condifons. The difference in airtbome spore levels
concentrations ware above the 2.8 mtio. In terms of cultorable was more dramatic compared 1o ootdoor air with 8 median 53-
colony coonts, Shebton et a1°1" determined that the median fodd fncresse. (Jeomelric mean spofe Concentrations moged
indnor fungal concentration was approximately 80 chufmand from 190 sporesim® to 113,255 sporesim” with 2 median level
95% of the buildings tested had a median concentralions less of 28,600 sporesm®. The median fevel of viable fungsl spores
than 1,300 sporesim®. The geometric means from viable fongal was =3363 cfufm” after removal operations which anderesti-
spore samgples in the grow rooms ranged from 335 sposesim? mates the trus madian due to the overloading of many of the
o GE0G spnms,—fmianﬁ 37% {11 of the IM{GOs had geometric culture plates. Coacentrations in (SO FOOmS after removal
MESN ZRoW room concentrations exceeding 1300 sporesm?. are within the range of those observed by Rantiala et al B1?

There was 3 clear shift in the dominant fungal penern during repair work oo moldy baildings in which viable airbome
fom Cledosporium 3p. outdoors to Penicilliam 5. in the fumgal spoce levels mnged from 1,000 cfu’m? to = 190,000
gmw rops that is consistent with indoor fumgel coloniza- cfu'm? with an sverage of 23,000 cfu'm®. However, the grow
tion. Fifty-seven percent {17) of the IMGOs had =i feast five- rogm removal concentrations are lower than the 2,200,000
fold higher grow room levels of viable Penicilfium sp. or sporesfm® and 32,000,000 spores/m’thosa measared by Maorey
AspergilfusiPenicillizm type spores demoastrated by the ra- and Hont ™ doring demolition of buildings with severe mald
tice of the geometric means of the grow soom and oatdoor conlamination.
concentrations. In homes and buildings not impacted by water Based on the information obtaired during our study, we
damage or visible mold, two studies have demonstrated the beliee that the indoor growing of marijuana has a signif-
similarity between indoor and cutdoor fungal spore samples icant potential to increase the fungal spore levels to levels
both in tesms of numbers of spores or colonies and in terms thet may result in sdverse health conditions to unprotected
of the generm of fungi present, suggesting this genera shifi individuals. While there is still uncertainty regarding the health
is mot comemon in the absence of indoor mold growth, TR effects of mold esposure. there is unanimonus consensus by all

TABLE X. Post-Removal Slit Impactor (Air-O-Cell) Aspergilius spJ/Panicillium sp. (Asp/Pen) Results

Ratio of
Re-
maoval/
Grow Grow Ratio of
Otside Room Removal Room Removal'
Geometric Grow Room Geometric  Kemoval Geamefric Geomel-  Ouiside
IMGQO  Outside Range  Mean Range Mean Range Mean ric Geometrie
g {Sporex'm?} (Sporesim?) (Spores'm™) (Spores'w?] (Spures'm®)  (Sporesm?) Means Means
L] 2 A 2847 34 ] MA MA NA
1z 321 6 2-211 52 10I0-30710 2234 43.0 372
3 4722570 430 317-24900 2652 413015400 591 3n 1%
24 21380 a9 G384 a7 4082300 23780 2733 267
5 21-73% 125 63132000 3155 3250-4310 3743 12 30
26 #23-1560 1133 4260-9520 6174 18300534000 11945 180 98
F 1) 42-211 9d 22 2 Ol NA NA NA
p- i 2-63 11 2A74-844 431 16200 16200 337 1472
9 2-21 4] 295-3350 123 21 KA HMA NA
30 1770-2570 2132 996010800 10371 107000133000 120187 1.6 56
Mediar® 94 752 12096 18.0 572
# Madian i b ot of &1l 10 MGUs,
Nole: OVL = awrdoaded;
M = mot available.
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FGUREZ Examples of chamicals utiized In AGOS. (color igures ayalabie oning)

frequently cited mold remediation guidelines that respiratory
protection is recommended for even small mold remedia-
tion jobs #A% Therefore, it is reasonable to recommend
similar (FPE) for law enforcement officers. It is also fes-
sible that exposure levels from IMGO plast removal could
account for the symptoms currently being reporied by these
officers.®?

CONCLUSION

here are a number of physical and safsty hazards thal have

the poteatial to cause scute injury to law enforcement
personnel entering IMGOs. In terms of health hazasds, our
results indicate that the primary hazard of concern to these
officers is the potential for exposure to aitbome fungal spores
prodaced by indoor mold growth. During marijuans plant
removal operations, these exposures are significantly increased
and are consistent with those that would be experieaced in
mold remedistion activities, Although there is a possibility
of exposure to pesticides and carbon mosoxide as reported
by some Canadian suthorities™ we did not observe similar
exposures in the 30 IMOOs we investigated. However, we did
frequently chserve combustion-powered equipment. used o

to increase carbon monoxide exposures,

The levels of fungal spores present within the IMGOs are
fraquently consistent with those considered to be indoor air
quality issues and associated with health effects. & is our
recommeniation that law enforcement investigators take steps
to protect themselves against these exposures including the
use of fillering facepiece N-95 respirators if extended time
pesiods are spend in an IMGO. Fungal spore exposures during
marijuana plant removal appear to be consistent with expo-
sures during medivm-size mold remediation jobs. For removal
operations, we recommend thal proper respimiory, skis, and
eye peolection be wom as outlined in current mold semedi-
ation guidefines published by the US. Environmental Pro-
tection Agency ® Office of the Firs Commissioner. Canada,
St and ATHA @
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Appendix AB: Moller et al. (2011) Examining the Health and Drug
Exposures Among Canadian Children Residing in Drug Producing Homes

ORIGINAL wwwjpeds.com + Ths Jounnal oF PEDIATRICH
ARTICLES
Examining the Health and Drug Exposures among Canadian Children
Residing in Drug-Producing Homes
Tonigue Molies, MSe, Gideon Koren, WD, Tatyans Karaskov, MO, and Facundo Garcia-Boumissen, §0

Objective To aeaming tha haalth and well-baing of qﬂﬂ:m ras¥ing in reodances whis dug prochuction &
cceining.

Seudy deslan Starting i January 2008, childran ideniified by polics and the Childrar's Aids Socisty i the York
region of Ortana, Canada, wems refarmad to the Matherisk Program &t the Hospital for Sick Children for padiatns
atsessnant of thelr ganenst hasith and weli-being, with specific focys on Bict-drug exposura. Weused & standard
protonal to coluct &8 availaite madicad and envimamentsl Hgory, conducted phivsied and naurologic axaming-
tars, snd coliacted hair for analysis of Bict drugs

Fesnits in tots, 75 chidran, ot the mesn age of 6.5 yomre, wene mefarmed 10 us after being remaved fram hotnes
whens maijuans eas grown (B1%) or othar aparsfions Bnked to drug production weare ncsuring £0%). Ovaral
e of hasith B=uee in this cobort feil below robencs values R Canadian childran, OF tha hai tests, 32%
wars pasitive for Biidt subetances, In the maonty thre wors no olinteal symptoms ralated o these daige.
Sonclusion The majrity of ohitidran removed fom drug-produdng hanes war hasithy and drug fres. Conmgre-
harsive evaluations should be parformad on 3 casedy-cass basis in onder fo detenming what is ultmatedy in the
best interest of tha child. (f Pedislr 2071753 765-7d].

Ses ediorial, p 710

o moduction of Sidtsulstances in wesidenths] homes poses pulbilic health concerns.” In Ontario, 23 nunyas 15 00 Degal
e drug-producieg home evisted in 2002, & 2500 incresse frome 2000 esfirates * In 2004, spproximataly 60 dandestine
L synthetic deicp Jahorainsies were selsed By Camada® )

Chilldren rraybe presniinhomes when Hegd dryg opentiors sonurbecase thelr famlissare involved in the speration ar
ecsnse they act & "orop siten™ i conveal 1t by adding a thresd of legitivmey to the resldence, With an sstimated 16000 cldl-
dren residing i such homses Between 2000 and 2003 in Ontacio” police and the Children's Al Saclety Tuve been conorned
ahoust the sssociuted ridks for these children. Tn 2008, the Motherisk dinie at the Hospital BrSick Children was askedby police
atad the Children’s Ald Sodety to develop a progran to follow these children and 1o asess their health and well-being, with
a Tooss an the gk to chilfen v drug-prduding homes of environmmental exposure 1o drisgs.

The Hisks sasociated with 3 chindes fine methamplstamine bboratory differ greatly Fom thoae ssadated with an ilegal drug-
producinghonme vhere fhe child 1s exposed pimarily to plants * These componnds are produced by usiags variety of industdal
and plarmaceutical chendical, often in make shift "hborstorkes ™ Risksasociatad with these types of facliities inchude the po-
tenti &w explosions and for contuct with or ingestion of Irdtating and canstic chemicak {and drugs), a seriows toxleclgic
threst.

In contrast, marisns-growisg opertives wually cordein, side from the phints themsslves, diemicals auch = fenflzen
and, myore mandy, insecticldes Tnlarge quanities, these chemicals aight be T fi] bt pose Btile risk for explosion or desilar
srseepe Ennedizte damga s, These thsks meay not be significantly difnent from those affecting children residing in phicesin whidh
farming or other horticultiral activities tale place ™ Other fisks usnally asociated with marjuass growing opemtions are re-
Lited to howing modificstions, ssds = llega] dectde conmection and sues x-
socisted with Hving In a desed, mnid emviron seent snch as mold overgrowth is
the istedor wall, which have the paiential to canse resplratory and allergy-

35 From tha Beparimers of Prarmeegy s Toxkakgy,
related Tlnewes. m& arthire, Uity of Temes, Torotts,
Halr testing fus became 3 useful tosl in substanceabuse seonfiofng and in | O e b gy et
determining expoauretoemironments] conuminame "* Haircan offers chrone- ek *ﬁi ?&ngg?nfm‘ it
logle time Farae of exposuse m;&ﬂ}m tirhelng & stable mateix snda sgpecimen | Sty gt fomthn o b &0
that can be sampled noninvasively. ™ Use ofhalr tating to demtify sxposuse to | it e e i
drugs of dbuse I widsspread in workplace terting but hes slso been wedto study | Faloamiion f: MM Lichuon Hosobil ke Sk b
exposire 1o drugs present in the envisonment, B oo [ Arta i are g
Prograen, Hosite) for Eick Chbdran bt F.G5 T
mrhors dacee e an s of e
P s § s [r—

Al richis: ea e, 10 4108 S 518 1 IGO0
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The objeciive of the present sudy was 1o evaluate the co-
feort of vhildsen e mmined by hMotherisk dinidars after heor-
ingheos remeved frem: dosgpredudng homes in the graatar
Tomns aes and relerred for evdliztve by child welfim

Since Janisary 2008, dhildren frm dreg-growing hormes in
the Toromts s identifiad by poliee snd the Childrer’s
Add Seclhy were mierred to the Motherik Progrom ot the
Hispitsl for Sick Children for scsmment of dalr general

Baealth amd woell-Bwing, witl specific focus on plbauss to 3-
Heit drops Dpon fhooverng childeos in these dwelling, po-
Hoe roniisdy cilld the Childrens Ald Socety, which
removed them: immediztely Foem thelr homes snd Gl
We were then ssdoaf fo exansine fie ddldren to essess their
Yueslth and vel-baing The hintherkk Frogeos & & sounsel-
ingand Hlovw-up progr for Smilies thar Spcuses on safsty
ated the sk for drug snd chemded exposure durlng preg-
mncy and lactation In sdfifion b comeling and follow-
o, T progree b o large arslrtichbaratory that memune
drugs of dhnse snd soshel in heir and sl
The children were accom peaied to o dink by ddi pro-
tectlon warkers with or without their parenis. A standast
protocol wis fdlowed In the evaliation of dese children
{hppendi: avaibble o wwejpedicom) it Induded
i detadls, deng oorterts, medica] histories, and
school hisiodes of the chidren chid developrneni and
meurglogle exsesiratlon; toxicolopr-related evalustine in-
cisde exarnirations; and el arabrs for drugs of dbuw
Halrtats far drug aifabuse were corductsd by e Miother-
sk bharatory, ersploving vallduted aralytlc tests that we me
reovatinely" ™ Results of fhe bodr tests were not kunown at the
tine of the Jinics s smmenis Insfolsconts wealso inquins]
shaat the pessThility of thelr own wse of recreatinial drsgs.
 Deserptive statistics were used fo daracterine the shafied
oolsort. ORs were calowlited when appoepriate with $5% CL
The stusdy was approved by the Hogpital fer Sidk Children's
Reswarcls Bilvics Bourd

The puan age wal 4.5 yeas |rage 2 moaihe 1o 15 yesrs)
Among marime-groodng homes, Jes dun 258 {37)
e 1 chill; the majority heing inhabited by fmilies of rmd-
tiple children {>75%, or 24/37) Of the chiliren who came to
e oo sihat o, 2654 7901 we s accompaniad by somneh ody
oither than theirparents beoxse custody hud beon tadien svway
fron: the parents, 3t et temporarily. OF the children, 45
5] were of Adan ethricity (Chinsse or Vienumes), 28
{37 3%) vare Cancslam, and 2 {2.7%) were Hispanic. Thess
ourehers are disthnetly diferent from the othnic maieupy of
Tormnte {=70% Caucedan and <20% Aska]. Asks cliliren
sund i marijuma-grovwing houses {n = 41) weremnare lilely
to onrss to e oo amslte ton soromparded by somesbodyather
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then thedr parenis then wem the Caspwisn dilden{a = 18]
{OR13: 955 CF 1LiM-111; P= i}

B totad, 75 o0 e {Frain 48 41 Froni bomme} weres sessed he-
Dveen Jainary 2000 arel faemory I The mejerly of thess
homes {3946, BB} wem madjinee-mevwing cpemiicss of
Tipires where barge quantities of madjram wen Bund Thera-
wissling homes wem engaped in apeaine {1480 or amplet-
A ﬁ,ﬂameﬁwkmﬁm}mﬂﬁﬁ?hme [hEEshAAR]
production (2M46) of were homses in which madiiphe dasgs
vere being produced or sionsd, fnclisling s, cocr e,
MAPhiA, and heren (e8] The medbn sumber of plants
Bund In merimmss-groing lowes for which informstion
vassvalishia{n=38] wa 33 {055 Ch A-35: mnge 25151

Oirse svcarljiere-gavetle operation in which 2 Jddldren re-
sided pomtaned wnspedfied waspons. In one metmmphet-
arife lab, explosives snd haosrdous chemicals were in
dise proximity to the Gdldens plhy sres. In 4 hooes, at
least pime adult {parent of sep-parent] was wing or sbusing
the drisgs prodisced Findly, for one homs, the wrliten mpor
spediied “horradsis Iving conditiors,” although e fur-
ther details were provided The remstnlngy 39 horses were -
ol Teported T be menchied with say sigpdficant strectersl
preeblents or sfety lsnes.

Heglit: of Assessed Chidran

Most of thee chiliren were in good health at the Hme of aaness-
menit. Scleped-age chilren attended schaol af grades appro-
prizte for thelr ages. In ol cases, porents reported anslety
and apprehersinm in fhe ehildren after belng remowed from
thelr farallies. An array of mostly miner health bsues wem
deterted in soe children, Indwding raplmiory, peschiin-
guage, and developrrental pathalogies {Table I} OF these
children, 3 (4% had mild ecremna § (4% bad b 1
sufferad 1oild allerges; 3 {4%0) bef experenced receni
spiag infuctiors, one of whem had poewsonis OF
the children, 5 (.60 lad dewlopmental bsues, induding
attention defict disorder, gpeech impaimment, laming
probiems, and minor sutisis tendencies

Four chil dren were overvelght. In the home In whidoos-
ditians wers decried as "horrendn™ ﬂ'nei childmsn veer
fund 1o be sasll for their age fuweights 167 and below 3™
percentile, heighte 255 and ﬁwﬂ; respecthrely). AT
other 69 chil@ren (92%) wem desned 1o be gmving at the
spproprate rates for ilseirages.

Fiftesn cdiildren hed incomplete medical histores as the
syt of the abwence of their parents af these miesments,
which prewentad the obtalament of fidl pediatric Bsores
and neosssitated the réllance on wrliten Rpars and iter-
views with child workers and the children themselne

Toxicology Hair Tast Resulis

Of the 75 children asesed, 72 undenvent hede testsand 3 44
et hraore sulficient bair; 24 {3590 tesed positive for atlesst 1
substance, and 4 testad poitive formorethan 1 {TablelT). The

TET
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Tabls L The sccumences of identified health lssnes in the cohort of asessed chlldwen appeshended from drog-producing
homes compared with the walues found In respective Canadlan reference papulations
DEmatinge poens 4% T2 e
Bspiaony i Eronchise} L] TSR0 T sl v T i e e b4
b ehpaendd prbims S0HD, spekh o 685 1405 1E% aptich: 1 5 laming ingiet el

iR, Atk
Phiggical dewehpmedd [Renusigd % mewEgit 1 3% chess T oEwEgE ¥ ke g
iy £ B =

T, o o chofict ey s

it pesolts Showed fat 7 wers positive for cosine Q of  pasitive hadr tests for MOMA @ bigh oracsntrations. Thase

vileid weere slso posithee fior hes opine, the opsine 2 childeen exisbited shunted grwsth Toeo other diilimn

mmetablite], and copcemtratlons ranged fom 2 nglesg to
B3 spieg Conceviretions in chiden younger than
12 sogasths of sge fended to be higher {median = 751 ngf
mg 1= 4] than those In olfer children {median = 2 aglmg
n = ). Unfortunatdy, the Hmlted member of chdldren in
excls group precluded stafistes] sbesis of this tremd
However, this §s In line with previous observations that
mopariadaiory chilisen {i, those <18 moths] who
depend on thelr careghrers more than older chilimen sha
Twve dgni Tigher evposures to drigs present In the
enviroement ® Oy fe todders with the highest halr
ooncenitatiogs  for cocaine were also positive for
benmoplecgonine, suggesting some dey& of systemlc
eTposure 1o oocaime The remalning 3 children were
pegative  For  bersoylecgonine, seggesting  emiemal
onfstaminstion of the hair.

Of the loir mmples, 12 were positive for canpabinalds
oancentrations taped frm 6.1 1o 06 nglang, and 3 sanpled
e mporied as baving Ttmoe mnounis” Unlike coculne,
there did fot szem 1o be any ag-dependent differences in
concentrations of cxrmabineids In hair(wedln lowl forcldl
diren < § muonths, 024 sl n = 3 median lvel for older
s, 2 ppime: n = 7). Twe hudr samples were positive
for opiatez Firslly, 4 badr ssreples were positive only for
reethamphetanine and 3 foo MDMA Dne sample was con-
firmed positive for both metamphe tamine and MDMA.

Srratifying the test results by orpe of drug produced or
formd in the homws, ohil dren tended o test positive for the
suhatences prodioced in thelr home {Talle IT). Netably,
the 4 chlldren found in the crack-comaine home did not
Bove posithee Talr tests for drugs of sbuse. The 2 chiliren
fonmd to be lving I the home storing MDBMA that was
denpribed a9 hovieg “horrendows lhing conditions™ ket

found in & dusdectine methemphe bosine bhomiory were
positive for the drsg dsdf s wdl as R ooesine
{benmoyleaprrsine, the cocine metsbalite, was absent). OF
the 57 dedldren fmmd In the 46 homes where marfjeans
wat e conem, 15 producsed 2 werlety of postise fest
madts {26.3% peshiiviiy miel: 2 dildren wene podihe for
oncadne 10 {1755 were pesithe B camnabinodds; 4 {TH)
woete posithve for opiates; sod 1 chdld [1.75%0) was positive
for. both methemphetamine and MDWA. Odldren Bund
in homes where maltple desgs were sedved tesied positive
for siseh drogs sccordingly: 6 of § Galdven kad positive fest
tegults fof at lext 1 subatanse, 2 ¥5% positivity mie 1 child
v posithee dor 2 droge {oomsine and canmbinolds); 2
dildmen tesied positive for cossine enby 1 child tesied
pruitive for canrsbinelds only and 2 chlldren tesed
positive for metharephetumdne Mone of the dudldeen
displaved sigm of seute toodelty sdated to the drigs Bund
i their heir, g 2 children tested for MIsMA exdlriied
edidence of stuntsed growth, a5 described abose.

Deeapite cur findings that 3% of e dbiliren in our sty
tested paltive for drugs of shuse In theirhals, we found that
the vaat malority were in good healthat the time of examing-
o, which was within 1 1o 2 wesls from their remnoval from
thetr hormes. Thee rates of the sty mivor hedth Soes ob-
served were well within the mage expectsd in Cansda and
ather developed connites {Tabls I, The cwrrent protood
followsd by Police snd Childrens Al Sodetles has been
bused on the ssumpton that the grow-howes and the
individusl whe epeste thers are not sofe for hilimn B &

Table 11, Halr test mealts for common 1Bdt substances for sssessed children, stratified by the drug found in their
respective residences
D i oy Btie: Intal Sl Esgd ] MMl fealy.
Cocaire 4 o ] ] o
M & 2 z 2 £
L] 4 2 o B i
MBS dngE 2 i o & ]
= Moder atal
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ot clearwhether the sk ofisternepting & nurning parent-
dhilld selstiorship b been adamuatelveonsidend inall cme
Thereis s growing bty of tersture conceriniing e health and
developrnental outopmes of children of silehnceusdng
porents. Aldwosgh often conflicting in thelr resuls, the
overal] sonsem is that these children zre owrrprisnied in
z puwher of heslth problers, particeledy belavior] and
-dovdlopriental probleres and  sdolescent dreg wse™
Oner shedy supgsts dat bving in drsg- Prqmimdng Taues,
egpocklly in  oerfmne gowbouses  cnnst  be
atorgatically sguated with pementsl wse of illldi desgs
Ty of the parenits probably enjoy ncmiive income from
thse opersiions and Ve not mesessrily wsing the dags
prodused, vikddh somewrs with the favoralde oulcoms in the
childeen Moreover, none of these fndlie had been wnder
the oo of child paoiection agendes prior o the indsy
enent. Twa Jilinn suemed x being quite small for their
sges snd found in 2 dandestice MDMA Iaboratory i
entremely wndesirable lving conditions wem probably
slvject 1o oluild maliveaturent and nefect, based on soda
werker afsd pediateic svalustions.

The postive drg halefest rendic in the children in our
studywere moatly the resil of passive sxposure. This B prob-
shlly hest exernplified by fhe fart that only 2 children o7 who
tested posithve for cocalne were sho positive for I systamic
metshalite, berroylecpanine. There sre & vaniety of wans by
which children’s hair sy become contaminsted by drnags
of dhisse, therdy weting pedtive. W hove prvicusly e
ported that pownger children wisy might be handled more
of who spend mome tme in the home swirnnment have
higher concenirationg of drug In their hair samples when
companed with olier childnes ™

Tt ds erities] 10 feview the consequences of sutomatic Te-
sove] frome thelr Baendies of ddlines found in such envirmn-
mepts. Child apprehension may inflict faf, negdect,
corfusion, sadnes, and dedlsr adverse effects ™ Indeed, in
sy cases, the reports of parente suggetsd sid trums
amsong our patients. Therefore, remeow of delldren froes
thedr parents moust be bosed oo solid evidence tat the rids
of stayieg with the parenis outwelgh the dsls of separating
the child froom the core

I 2044, the pmﬁm afﬁ!bem passed the Drug Endan-
gered Child Act,"™ which authorized the state {child welfu
authoriies or the police) to seize children from drog-
pn}&zﬂmghama, ewen if based on mplion slope ™ Often

these cldldren, and oven the parents, maght not keow ahois
'ﬁﬁﬂﬂg.l{m&mhﬂfghﬂﬂ there may ot even be Bidt
substances present, but mther the dhemieak used o creste
miscls anbataneoes, and this may be deereed suffident Srappre-
Fenslon of the children. To afd to the aquation, the Mother-
ik Laboratory af the Hospital for Sick Chilénen recelves hair
sanples 1o be analyzed for drugs of abuse Forn thowsands of
parents implicsted in child-protection matters each year
froen seredn the country, and they are amdyzed for dngsof
abuse Bomed ofs consnathng with ol protection workers
or the respective authortes, children are tarely rempved
Hom drug-using parents car untl]l substantisl evidence of

Exarvining e Heatth and Dnug Sxposwres smong Canadian Chiidven Reciding b Dvug-Producing Homes

child maferyisues isbuill Armeng our sphomt of dhilinen pre-
seivted bere, bowever, the majorty of the parenis wer not
kmown 0 be wdng ki absipnos Hemsehes and, on ths
busk afgur dinics] swessments, appesr 1o be shie 1o parent
their dhildiren slequutely. It & not Hhely tat the production
of drisgs, particularly nesriheans, kinders effective parenting
mch more than sctied deug wee, yet the differenses in the
wzys These omes s handled suged thel police and child
protection sgencis persve the furmer 1o be of grater con-
cem with respect to child safery than the hiter.

I residertis mrarijeans producion & Ssoovered, children
sl Thedr parents showb be rermeved frone the phiysiol locs-
ety oo e sinch hamands; hoowever, oiar dets srrgest that in
Tt cised thene B oo medied justification to momare thern
frone their pamests. Our stisdy docmments that enly & small
proportion of dhilien sssessed wete Ukely fo be in aved of
imterenticns by child-welline sardoes becans of potential
fds comsed by porents

e sy b sovem] weaknsises We asened ohiliren’s
Fuesallth: s e veloprmerital bistories partislly based on pamn-
vl seports, wliich oould be bissed becaiese they cauld affect
Al custedy. In some cases the parsts weke pet svallible
aredl 188 asesarnents vere hased on medics] oo ris and inter-
viswsand on the sseswmen ol dhlE worles sud of the chill-
dren themsebres, Under e uwrgpnt dinkd stmstisn, we
ooifld mot cotdiet mewssdevelsprrents] sssessesents that
ooidld detect mare dizcmet deficiis, and in mest cases Infor-
reation on dvse and piwholegial evwhotos were not
made availihle 7o 12 This repert & not popubition based
and Jacks an appropriste contemd goup, so it saanat be
ssed ta caloubiie the prevalence of or incddence of this wey
topubling phenormenon.

The strengths of casr snady Inclide the drect refers] fom
antharities, which alloved s to eximine & rdadvely large
muerker of children ina systermarle menner. Also, the ohil-
dien wer evaliyted by pedizivicias with dinic] placmed-
opvioxicdogy buelgrounds, snd we conducted highly
specific toxlonlogie tests to evalaie fovl syposure. Such tesis
are convmt rdy nElssg from enviFonmsent sl todoologic stud-
des. Ohuer gtinddy s the groundwerk for the design of much-
meeded progpective oohod studis in this populition of
children. &

B T for puakdicafi o dan 56, 20937 ke mvision mosived My 18 3T0T
Ecapiod Ry 24, 200
mﬂmmmum@ﬂ Sor Sick Crilden,
Divislon: of Clric e T a3y, ol sh Program, B55
M"‘& Toennio, umm. CaracdaMES 1N Emdt Boghhoimal

L Drog dendon in Cansda; 307, hitglfevwronp-ge g ool dmgs-
Srogrnesf drg 07T -ang Bt Jaceesed Sere B35, JTR0].

* Green Tode: Indocr rordesns coidmdan and s mpac on Omiade,
By s ol o o/ FboraryRlesp comry o by 300 FOS R TTE E.
pdf Jacomsed S 15 2050].

1 Orpeal meke wiax oa need ro Imow. hepdwescromp-gre gocalig
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Matherisk Clnic Frotocol for Shildras in Grow

1. Demographics: Name, am. contsct, Gorndly conted; de-
mspphic detally, Incleding age, helght, weight, and
BT amd farnily stricture and silings

2, Drug context Whet wis found by police [droms
involved, environment: firesrre ol elortdelty risk,
sisald, othes).

3. Medicsl Blstory of child: Tnterviews with parenits, «idl
wntkery reviews of ofl meedice] charts, mautine viits s
phvsician, wecimiton history.

4. Belesol history of child: Concordance between chromo-
Iaglc age and education level snd evidence of Sdap.

5. (ld developrrent: Interviews with parenis, exsming-
fionof child, review of sdvonl rRports; sddewemintsas
expatid from the drarclogh am theeugh interviews
with parerits and children and neurdogic esansiradion

& Toxicology-related symptoms Symproms of ONS
stimsknts ordepresants, stunted growtly, derrant be-
Tawlor, o developmental delays, addressing both aode
and chimnic symptoms et occurred whille esiding in
ilse drug-producing home,

7. In-cdink exsrinatiorr Foll pediateie plysics] and ten-
fologic exmminations.

8. Hailr aralysls for drugs of abuse: Testing for drisys dis-
covered by police {according to polics repoet); foutlne
test also for cocslne, opiates, and amphetsmine {in-
diding mothamplatamine and MDA

| Examining te Health and Dnep Expoames anong Canadian Chicken Residng i Dnsg-Prodecing Homes THist
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Appendix AC: Freeman et al. (2003) Household Exposure Factors, Asthma
and School Absenteeism in a Predominately Hispanic Community

o] &f Evprics dadyvis asnl Eavnamsnial

Epdemialesy (M85 13, 2-1%

2 WA Niers Fulfslng Cras AT vl eyl HE-45ESE00

FERL e 0T

ORIGINAL RESEARCH

Household exposure factors, asthma, and school absenteeism in a

predominanfly Hispanic community
I

WATALIE C.G. FREEMAN"® DONA SCHMEIEER 5 ANT FATHICIA MOGARVEY"

“Rabert Wood Tonscm Medied School, B
ormmansal el G

nga.s Eniversity, M Brameeioks, Miew Jeemy, DE4

2 Pacnai: Torh foreel Beapiid, Pomat=, Now Fesay, T4

s, Now ferwy US4

[ Healie Seiowses Fantirnie, Flosuawgy, New Jeny, T4

The Passaic A ghm Redrofion Bifont (PARE jused an axtiras

il vy Butor quesfomnaie io aorem 4634 demardary schoal

b

chilidren over 2 4-veur pariod in Pasate New lemey. Dioring e finst yer, an addiboma? 2406 preschioal child

e g 3. Overadl, 6% of the

achan! eliidren wee meserted ty fhek porents fo have been dismosed with esthen. In off, 30% of =ananding Seifescliiimend 10 have at kst ome Sendly
menter Gagnomed with asthma mﬂﬁamﬁnhs mﬁ} i e mrget dhid tad ashoma. Expones consstmily swodaied with ddidhand

B d:_, & Encinded e
fated with of g sy

mﬁmﬁi

gee of dasnginessTenold, romches, ond farry peis En dhe home. Disgnosss of asfima
gusticmaies, and secondarily with envieenentsl Bicioms. Pusrio Rion and ik

chifidnm 3ad ﬂaet#ﬂmﬂmnm‘nﬁx@ﬂiuﬁ 3%, white Meitan chifidren had mmgﬁ}.mam end schaai dim

amagnﬁimﬁ:dﬁrgnmmm whigere and nighicomgh, ol nol with ooy spedfic em®
Sated with ETS and dempres imaid &n dhe I:mz.ﬂﬁ:mamummndtm:n

iy ohiad: == d with asthenz was

d arhaol af

wbmmmﬁfﬂnmﬁuﬂmn:ﬁnz i
famites with ednmiwen shom EmaE:
:Ha:ugﬁsﬂmpmd dnoing adioo] aimeries:
Jewrmal of Exg s En i Bl

wil children on meadie] mamagment prodels and Eoviding

Getiing
xx'kmﬂndnﬁsﬂmﬂﬁnﬁmaﬁmnﬂmﬂ} n ihis chmlly compiex popuiafon. Soch onordinaded

% dologry (B} 13, [66=1T6 Gob i, J03E15 Jea TROORGE

Eeywords childiood anfawe, 2xpomre, nisk fastors, scheal afaforim, paaing, hipork.

Introducton

Asihms prevalence & sipnificantly Mgher in Afrian- and
Higanic-Americsn copmnmities than in other populations
{Borkett af al, 199 Lisu ot 2, 2008, The duese has
imeresssd i both morbidily amd moctaliy (Wes et al,
1997, Asthmis & abio the major canese of schio] abaestesdan
inthe U5 (Fovderet al |, 1992 Alemder, 1996). The Passsic
Asthma Reduction Effort (PARE) wasz a 4-year screanisg
propraim developad by Pased Bath Iase] Hogatd s
coordination with 2l puble, prwmte amd paseclial schook
in fhis predominantly Hispanic commundty {Freeman ot a1,
22 Schneider ot al, 20023 The shjective of PARE was to
semeen a1 dementary school children Joradise 255 fior asthma
amd related mepimatory problms ower & d-yeue pefiol The

i Abbrsvinfoms L, confidene huenuls &f, Degrees of fresdam; dr,
diagnosis; ETS, enin 3 whoren snoke, OR, odds mEa

* Addrex a8 comspandeve tor D Mol C4F Freesman, B Cleve
fand Circle, 5iffrms, WIGESIE TEA Tel- + 148000004991 Pan- + 1=
TERAEH16 P sfresanflachs g adn
Reosved I7 Jore 20X scomptad §5 Nosember 200

areeTit piopram was despned 1o be broad i soope, with
both Homarker and survey components. The hiemader
componant {peak Sow mesonres and g cometey) Meniified
cildren in nead of tremtment for respimtory problems,
fwchufing scthma. The ssrwey component was fo hedp
physicians identify environmental tdggem for childen =
fhey despned individuslized ssthms teatwent plas, The
meed for this extensive screening program was prompid by
awcreasd achosl shsmvieaisn beramse of aghma and
mspiratory il and sothe erles among chikines wio
had not previowsly bean disprosed with asthma . The study
s desioned a0 thet no child would be mreened more then
once it the 4 years.

Pasaaic & & unique connuenity in feat & hes & wide mnge
of ethsic Hipanc groups coming from the Carfbbean
Miaxics, Cantral, and South Amefics . Thisdiversity provides
an ppportely to comparne sthive and epesue Bues for
& varety of sthmic groups within the same wrhan snd
predominanly poor comwmnily The fwo end points of
interest are asthma disgnoss (determined from both
Homarker and parental survey dats) and achon] abeentesiing
{determiined from the parental survey data).
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@ Firswen e al

Batfea and dhwedeis b Hinen ditfen

Pl ethnds

Each clild scwensed wie weighed snd measured and giver a
pak-flow or spromelny be. Dudng i procedisre, the
cleildred were ks adnd frs qeeetinng aboit whether anyons
amgked 1 home and I oo whe, whether ey had pote and if
a0 what they weis, and vhetler they had a rieg oF campst in
i bedrrmn. These quesficns wee pasd io valdate ansmas
on the parents] queationndnes.

A 3%ew quesfionnsie was devdoped from exiBting
ingtriments { Cls sk atal | 1993, Amedtas Entites of
Remearly, 1990 Ader et sl 1995 Mew Yark City Heslth
and Hospitsls Corp, 1998 Bekert et al, 19%5; EKoren,
1997 Eskenas et al, 1999: Jomeph of &0, 1999 and vas
deipned to dmmcterz: oymiphoes, health pracfios, el
envirenmental expreume factors that lowe been dnciememied
i ko aatlens tippem or segpected aothms tdppers (Chil
moncyzk et al, 1993 Fnprae ef al, 1995 Stoddand and
Milker, 1995 Bockett ot 51, 1996: Eoren, 1997; Phite- Mk
and Carer, 197; Edensoi ot o, 1999 Pamats wer
requssed B0 complel fhe guesiions G eifher Spanih or
Englieh) about thedr child's regimiony lealth {smptonms,
disgnods, and medications), family lbstory of asthma | aclon]
abeentecian potential environments] espranmes in fe home,
inmirsmce status, et racefethnidty. The questinfiede data
requred mosthy momins] {es, B} or crdins] responass e,
categories of numberof days absendy. S queations addresed
symptoms “Dhoes your cald eopedemce: Fragqueni ooughs?
Shortness of bueath? MNoge in the chest {Somaines called
wheesing)? Tronbla bresiling® Tighines in he cleat? Cough
durdng the sight or early morning?® Fosifive msponses were
aggregaial ﬁwﬂmuwgﬂmm

Environmentsl fwtors in the gquesionnsine incheded
environmental fobaces smoke (ETE) expoaurs {mumber of
amokes in the kg she smokes in the home awoumt of
ETS exprsiee the child has per day clesified & moms les
that & pack, a pack, mors e a packy mildewimeld in e
bathrvon, bassment clsas, other sres of fhe home
carpating in the Jhald's bedrom; He preedaes of furry pets;
P aces fo the oldlls bedmaom: me of father mllows;
preence of roaches and fhe we of peaficides in fhe hone.

Severa] deriative expoane fariors were develsped from
fhess vadshles An agpragate mold vadabls ammed fhe
number of places whene parenis reporiad dsaprsss o mold.
The agoregate monld vadable was then weed 1o develop e
additions] divhotomous variabls: any mold aad sadtphk
mold. Any mold ashs i thers & mold anywlame in the home,
while piultipls mold aldreses genera] howselnld comditions
enderthe ssommption thet weld i mom tem one aes of de
home mflect: poor housng condifions. In addifon to te
sppregate mold variable sn spprepaie et varishle was
developed beced on the numaber of i ffeent tyges of expoaire
factors thet the parsl eportsl e any mold +feery
piig -+ pesticide we=13).

17
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Toe yesr 1, ohllefren in fom presln] proframs snd o) thind
pader weom somened. In yeor 3 the program farpaied 8k
graders. Tlerd and fourh prades wen sresnsd in war 3,
and aecond and fiind graden were scresned i Ear 4

Dats were analyzad whg SPES, venion 101 (HED) with
Fishers exast and 4% tesls, (idde miles (OR) with 95%
@sﬁﬁmmﬂa{ﬂﬁnﬁ@h&hﬁmf&x stk
fions o ases the mhton batveeR emimamenisl srfnams
Botors in fhe home and the oubeme wvasishles asthma
disonods and achonl sheeniediem. Secomdsry predictor
vafiables included symptoms, 1=e of medeations smd fawly
exttana, E&iﬁab]esmﬂgasmmmmm
Tyses wers introdecsd Into 5 stepodie logistic mereainn with
Hoaner and Lemeshow test for gondnes of fit 10 identify
independent factors contibuting 1o ashms dispnoss s
aclirand abasmhesism.

Analyaes wen performed for the entire stisdy popidstieng
aoud for majer etluss subsets. Student™s -ttt and anslysi of
vafans were wed 16 svalede diferncs In s aporaate
Fmpicns, and sgpregate expoove fadors betwesn s
ERFES JROUME

Three Hispanic groups predenanate i fid conmomming:
Deminicans, Mezions and Puerto Risans. Mosi of the
analyaes wers copducted of thete thies paapsonly, althosgh
addifionsl analyes o conducted for hlack amd Mon-
Hisgranic White children, and the mispery “sler Hipanic ™
The “sther Hispatie™ groip indudesd indhddusk froam 14
other Contral and Boutl A merican omertries witl the largest
mgmibers of cliilirer orignally from Colaibis, Ectsder, snd
Ferm.

Bemilis

OF the potentisl §480 elementary children o be soreomed,
parent] gustonmaires wore rotimed for 63 ddldms
{728, responae rate) and T7% of the retumsd questioanaises
v fully compleied by parents. The Sats presented e ams
Fomi 4% of ol elementary school Famsic chilbren during
e stmdy pariod. A large prosportion of questisnnsires wene
manpleted in Spanish, indicating the sdrong Hipemic
dharacter of the Pamsic conmiunity. In all, 57% peerent of
questionnaires mturned by preschos] perenis wers in
Spanidk, while 44% of questionnaires retimsd by eemeniary
achoo] parents wers in Sponich Among Hipanis groups,
Puarte Rican parents were nwost Hleely o respomd in English
(760, and Mewicen parente most Hkely do respoed @
Spanich (B%).

From schon] mslers, we wem abl to sertss dat
ponespondmE were dnilar to respondents in tarme of spe
and gender, ascept dudng yeor 2 whes it wa found st Bih
grade Tays vere shightly keas Thely to reneme questonsd es
than fith grade givk. W canmot make sistemets abmt the
tare amd eflmicily of non-mepondents, however, as these
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Ao g gl i Hipask: chilim,

Frasvasm it @l @

varabks wens derved from the serey dsts. B onder fo
deermine i our sampls wes eprewntative of the comamearity
as & wheols in terms of Fare and etheicity, we exampined )
U Cormim data for the City of Pasmsie (115 Deprrbiment
Cloanmieros, 2002). I tet year, 62.5% of the population and
8% of thoes aoed les than 1§ vesroof ape wen Hentified as
age group demonstrates fhe yung mbee of the Hapanis
comumenity. Als i the vesr 2008, TS Census data show
blok people as 138% and Adsne s 559 of the Passic
population,

The oveall sussfionnsim mspones identified 73% of
chiliren = Higmaic with 1R5% and ¥% as bk and
Asisn cilden regertively. We conchede that owr sample &
Tkely a represeniative of the chilfren of Pasaie & a whels,
but we consest rele ot the posshdliny t]m SORE T
Higmris way be wnden et

Takle 1 fists the charscierisics of cliliren whese pamenis
completed quetienmaires by vear of the sofening fropram.
The proportions of schon] aged childen with si asthems
diapnoss, on repiatery medicsfions and missng schhd Tor
reapiratony prohlsms omes & nonth oF Mok wee Spaficaathy
higher at the bepinning of fhe shady. I addition, preschoolens
wih were only sampled dudng the firs vear of the shedy had
even Mpher s of disproed, medicaiion we, and schoal
abenvicsian than was reporiad for the slder children

nesfionnain meponses ahout the clevaceritics of the
chilren and the phmary espoars farors are lkied by ethric
gronp in Tk 2 There were sipnificent differences acroes
groups for all varialles exeapt for pnder Saribution. Men-
Higpani white childen were younger then ckidren in the
ofer effds sroups, ot thers was no difference batween the
ages of the varioes Hispenic ailoaogpe.

Azl Dizpaosly {n Sdoobag Childen
semas et proupe Pueris Rican and Black chikies el
comdetemtly gl rates. of asthma dispreds (2585 Tor the 4
yeirs, sanps -38% for Puerto Ricens and 3% for fhe 4
yeads, rangs 30425 for Hlak chdlden). Conduently lomwer
ks of aghma disgeei wem oberved for Doardniees
dildren {14%, rangs 12-17%) and Maviesn childmn (7%,
e 4-9%). Repeofing of asthms for por-Higen: slde
dildren v somewha wiable acmes the & years (4%
smnpe 11-27%) (Table 2k

Among dildren diagpossd with adhms, mediabon we
was low (Talils 1 and 2. Mot rafected in thee tables am the
differences Yy etheic geoup by year. For the fist 3 years of
e atiedy, malication 1se ves mparted for ks tan kel of
fee olildmn diapnoeed with ssihes. Fedbsn and o
Hizpandc witte ehiliran (3005 and 31 %, rspectively) vem
e likely o wie medications than Dhoanimicen, Black and-
Puerte Rican children (2%, 44%, and §7%, mepectiely)
(Pl 05) Tnvenr 4, podeaits raporied a dgnifioant inceeee in
sedication das crnparad to the previons veam, o 48%: for
Wiavican, 68% for son-Hipani: white, 296 fiur Diominias
1% for Hlack and §7% for Puers Rimn childrer.

Exposirs Factors Relnted to Reporied Dizgraniy

Across &l & yeam, the majer boessheld expoaeme factons.
ssodaied with ssthma diagneds wee ETS =703,
df=3, P00, 31% of sthmetis expoand compared
tn 17Y% of poossthnates) and denpnesimidew in e
batlimgm {3 =278, d=3, P<li0l, 24% of ssthmatios
enmal oompared fto 15% of momstheteay Tes
sefditicn] emdronmentsl fadors were feporid mors fe-
quently by parenis of asthmatic childes comparsd to

Table 1. Characieision of chifidren wihose pares compiend questiamalie (peosviage mboiiaind by exchoding oasss winh mising danl.

Vex 1 £ ) 0
Grde —— S % 14 23
Hisgusie anmmiry of adigin (¥ %)

Dnerézicar, Repibie 6 (4G 5§ (25 £ (58 0 2% B ()
Mesio T 34017 S4(ET) 115 0 4 )
— BT} 152 £ 5 718) 295 e (15}
Crter Fimmmic™ #4755 &4 (10} 56 (1) &l 5 i 3]
Bk 5 2 (14} &1 (i1} £ g0 £3% (5}
W Flimpasin Wiiie i) & &} 4 (7} 9 g 154 13}
Mowm: Fiqazie cer (i) B (6} 4z &5} 47 (%) 5 (4} iy
Astbera e (4} 244 Wz ££3 ey [72
Respimunzy oeds 5] el i1 T 13 11
Az = Hmenh B4} 55 fe.e i3 £7 i
Bampomss ] memming pool J45An HPI0G 48Ty 544 IET e Teh
CnesSoemaies petarand (3} ) ) & = T
Age of didinen (STH a £7 @) BLS BLT) £2 B &8 @5

ool Bk, Froen Amgetiza, Bovi (3, Cedmitia, Cosn Rica, Cba, B Safveder, (howenda . Hewdoras, Meagm, Fern, Bmadng, Tnigany,

and Vesewnda
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Homsnld sxpoere Boors & med e [
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E £5E dairf L liaed

Fhedmir w0 RGP QL *Po DAL KE P G05
Tl e Bome 2P lE, Sl B8

parents of worasthmaie childree: the presencs of fery
gtz (predondnandly dops, M% bermes 22%, Po0081)
amd the preenes of macks: in the home R% sorms 22%,
P8

Tehle 3 presents ORa for the major expiane fetors for
asthma dagneeds we of nedication for respimatery pro-
hiens, anf achoo] sheentesian for the entire sudy population
obbined from Hyasste snslipee Sipaifeant differences in
aporecak empoenire were found between disgnosed and
nondisproead chilirer (20 aposme factors sere 173
botwean thess wEnt respicatory medicafions amd thoss
withowt (19 serme 1.7, and botwesn dhilkdren absent of

st ones 3 moads and these leas frequendly abeent {31
weraer 175

Wearly @l the expogsre factors ad OR i the expecied
dmction (Tabla 3} Severl potentis] exposie factors werm
vt sesociatedd with the ouicoms varbls, Pory poic i e
hose wee mors aseotated with a dasneds of sothe e
v pet scoess to the child’s bedronms This is Beely due to
fhe fact that only & awbset of furry fois o alleoed acceas tn
foe chikd % bednnom_ plisres the get islikely allowed mear the
slevidon anl Hichen places where childesn spend 2 great
deal of fime. When dempnesfmider i indvidus] amas of
e hone wen psad 5 independent vadables, they were not

i Jowrnal of Espones dAnalpd and Exvionmeniel Epidssdolory (2003} 123}
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Compasdaon of household evpomure factors and tarpat child
asflma diagnosk for specific subproups foumd fhat damp)
mieddy eonditions were associated with Supnoesis for Mewican
ant Puerto Rican cldldren but not fir Dominican chiliven
{Tahle 4. ETS was smociaied with asthma diagnoda for all
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Thiz propct wes funded by the Robert Wood Johmeon
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Indoor airborne fungal spores, house dampness and
associations with environmental factors and respiratory health
in children |
M. H. GARRETT, P. R. RAYMENT, M. A. HOOPER, M. J. ABRAMSON* and
B. M. HOOPER
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Summary

Background Children living in a damp house are more likely to suffer from respiratory
symptoms and it has been suggested that exposwre to fungi is an important contributing
factor. However, more knowledge about underlying mechanisms for the association are
needed.

Objective To identify associations between measures of house dampness, levels of
airborne fungal spores, housing factors and health outcomes in children,

Methods Eighty houscholds with 148 children between 7 and 14 years of age were
recruited in the Latrobe Valley, Victoria, Australia. Some 36% of participating children
were asthmatic. Six sampling visits were made to each house between March 1994 and
February 1995 on a 2-monthly cycle. Samples for airborne total and viable fungal spores
were collected fiom bedrooms, living rooms, kitchens and outdoors. A detailed dwelling
characterization, using a questionnaire and inspection surveys, was carried out. Skin-prick
tests were performed with extracts of common aeroallergens and a respiratory questionnaire
was completed for each child. )

Resulis  Large airborne fungal spore concentrations were recorded in association with:
musty odour, water intrusion, high indoor humidity, limited ventilation through open
windows, few extractor fans and failure to remove indoor mould growth. Visible mould
growth or condensation evidence was associated with large concentrations of Cladosporium
spores, but not with large total sporc concentrations. Penicillium exposure was a risk factor
for asthma, while Aspergilius exposure was a risk factor for atopy. Fungal allergies were
more common among children exposed to Cladesporium or Penicillium in winter or to
musty odour., Respiratory symptoms were marginally more common with exposure to
Cladosporium or total spores in winter.

Conclusion Indoor exposure to certain fungal genera in winter was a risk factor for
asthma, atopy and respiratory symptoms in children. On the other hand, no significant
associations were seen between average viable or totel spore concentrations and child
health. Actual measurements of fungat spores predict health outcomes better than reperted
dampness.

Keywords: allergy, asthma, dampness, fungal spores, housing factors, indoor air, moulds,
respiratory symptoms
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Introduction

Several large epidemiological studies have identified damp
living conditions as a major risk factor for respiratory
symptoms in children [1-4]. While these epidemiological
studics were able to show that the respiratory health of
children was adversely affected by damp living conditions,
they provided little detail about the underlying mechanism
for the association. Since both fungi and house dust mites
thrive in damp conditions, an allergic reaction to either or
both of these allergens is suggested as an imporiant con-
. tributing factor in causing more respiratory sympioms
among children residing in damp houses [5]. However,
other mechanisms may also be important, as suggested by
the results of a Canadian study where such allergies did not
appear to account for more than pari of the increase in
disease [1]. An increased exposure to fungal metabolites
.such as B-glucans and mycotoxins has been suggested as
such an alternative mechanism, as these compounds can
have general immuno-suppressant or irritant properties and
may therefore adversely influence the respiratory system
[6].

While the health risks associated with exposure to damp-
ness are now recognized, there is no reliable objective
method of measuring exposure to dampness in a house
which is suitable for epidemiology. In most studies, a
simple subjective questionnaire has been used to classify
houses as damp or affected by fungal contamination. While
such classification has been useful in identifying the pro-
blem, more specific methods are needed in order to quantify
the specific fungal exposure which is relevant to health. Air
sampling for spore concentrations has been used in many
previous studies to measure fungal exposure, but most
studies using these metheds have not included both a
health assessment of the exposed subjects as well as
environmental measurements, This paper presents data
from a study where a detailed assessment of indoor envir-
onmental factors, including exposure to airborne fungi, was
combined with an assessment of health outcomes in chil-
dren. Consequently, a comparison of different ways of
classifying exposure to indoor dampness and fungal expo-
sure could be made and specific factors associated with
child health could be identified. The purposes of this paper
were to identify indoor environmental factors associated
with airborne fungal spore concentrations and, to identify
relevant exposure measures associated with respiratory ill-
ness in children.

Materials and methods

Eighty households with children between 7 and 14 years of
age, residing in the Latrobe Valley, Victoria, Australia, were
recruited as volunteers from local schools and doctor’s

surgeries. Approval was obtained from the Standing Com-
mittec on Ethics in Research on Humans at Monash Uni-
versity (project number 73/93). Forty-three of the
households had at least one asthmatic child between 7 and
14 years, diagnosed by a doctor, while the remaining 37
heuseholds had only non-asthmatic children. All children in
the age-group living in the 80 houses were included as
participants, making a total of 148 study children. Their
mean age was 10.2 years at the start of the study, and equal
numbers of girls and boys were| included, i.e. 74 of each
gender, Six visits were made to each house over a period of
1 year, with the first in March—April 1994, and the follow-
ing on a 2-monthly cycle, finishing in January—February
1995.

Determination of airborne fungal spore levels

Air samples were collected for determination of both viable
(culturable) and total fungal spore levels after some activity
in the room. Ail samples were collected between 08.00h and
18.00 h. Viable fungal spore samples were collected from
bedrooms of study children, living rooms, kitchens, and
outside each house during each of the six sampling periods.
A one-stage Andersen sampler (Andersen Instruments Inc.,
Atlanta, Georgia, USA) was cperated at a flow rate of 24 L/
min for 2min and malt extract (20 g Oxoid CMO57B/L)
solidified with technical agar no. 3 (14 g Oxoid LPO13B/L)
was used as the collection media. No additions for preven-
tion of bacterial growth were used. Samples were incubated
for 4-5 days prior to counting the colonies. These counts
were converted using the positive hole conversion method
[71, and results are expressed as concentrations of colony
forming units per cubic meter (CFU/m®). Identification of
viable colonies to generic level was performed for the
winter (July) and late spring (November) sampling periods.

Total fungal spore samples were collected from bed-
rooms, living rooms and outside the house during the six
sampling periods using a Burkard personal spore trap
(Burkard Manufacturing Co., Rickmansworth, UK), oper-
ated at a flow rate of 10 L/min for 9min, Particles in the
sampled air were trapped on a thin layer of silicone grease
on a microscope slide. Fungal spores were counted on 5%
of the total deposition area using a magnification of x 1000
[8]. Results are expressed as concentrations of spores per
cubic meter of air (S/m®).

Environmental factors

A detailed characterization was made of each dwelling.
During the first sampling visit, both a dwelling question-
naire and a survey were completed. Collected data included
the resident’s opinion about house dampness, house age,
foundation type, cladding type, extent of garden beds,
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shading of house, frequency of ventilation through open
windows, presence of air conditioners, fans and insulation.
In addition, a detailed house survey looking for evidence of
water intrusion, condensation, visible mould growth, and
musty odour was performed in each sampled room during
every sampling visit. Temperature and humidity were mea-
sured in all sampled rooms at the time of sample collection.

Health oufcomes

A rcsplriratury questionnaire was completed for each child
during an interview with a parent during the last visit to each
household. The questionnaire was based on the Monash
Respiratory Questionnaire for which the reliability and
validity has been established in adults [¢]. The frequency
of cight respiratory symptoms was recorded: cough, short-
ness of breath, waking due to shortness of breath, wheeze,
asthma attacks, chest tightness, cough in the morning, and
chest tightness in the morning. A child was considered
symptomatic if at least one of these respiratory symptoms
was present. In addition, the questionnaire included items
about parental asthma, parental allergy, and presence of pets
or smokers in the house.

Skin-prick tests were performed for 145 study children
{three children were not tested) using 12 common aero-
allergens (Hollister Stier, Spokane, WA, USA) including:
cat, dog, grass mix no. 7, Bermuda grass, house dust, and
house dust mites (D. pferonyssinus and D. farinae). In
addition five fiungal exiracts were included: Alternaria
alternata (A. tenuis), Cladosporium (Hormodendrum) cla-
dosporioides, Penicillium mix, Aspergillus mix (for details
see Holister Stier catalogue), and Mould mix A (mixture of
Aspergillus mix, Botrytis cinerea, Chaetomium indicum,
Epicoccum nigrum, Fusarium vasinfectum, Geotrichum
candidum, Helminthosporium interseminatum, Montlia sito-
phila, Mucor racemosus, Phoma spp., Penicillium mix,
Awureobasidivm (Pullularia) pullulans, Rhizopus stolonifer
(R. nigricans), Rhodotorula glitinis and Saccharomyces
cerevisiae). A saline solution was used as a negative control,
while a histamine solution (10mg/mL) was used as a
positive control. Tests were performed by a frained techni-
cian between August and October 1994. The largest weal
diameter was measured 15 min after pricking, and the ratio
of the size of the allergen weal divided by the histamine
weal was calculated. Tests were considered positive if this
ratio was equal to or greater than C.5 [10].

Statistical methods

Statistical analyses of data were performed using SPSS for
Windows version 6.0 (SPSS Inc., Chicago, USA, 1993),
with Genstat 5, release 3.1 (Oxford University Press Inc,,
New York, USA, 1994) being used for logistic regression

modelling [11]. Fungal spore conceniration data were posi-
tively skewed and the non-parametric Mann—~Whitney and
Kruskal-Wallis tests were therefore used for comparisons.
A log)y-transformation was performed in order fo gain a
near-normal distribation for further analyses. Multiple
linear regression was used to identify risk factors for
indoor fungal spore contamination, using forward selection
of variables with an entry criterion of P<0.05. Logistic
regression was applied to calculate adjusted odds ratios for
asthma, allergies and respiratory symptoms with exposure
to indoor spores and evidence of dampness. For the logistic
regression models the proportion of children with asthma
{or allergy or respiratory symptoms) in each house was used
as the dependent variable since more than one child was
included from some houses and independence between
ohservations could not be assumed for data concerning the
individual children. Many associations were tested and there
is therefore a risk of finding false significant associations by
chance. By reporting both significant and nonsignificant
associations and (in some instances) indicating P-values for
significant associations, and also by relating the results to
previous literature, it is befieved that this potential problem
has been addressed. If not otherwise stated, associations and
correlations were considered significant if P<0.05.

Results and discussion

Fungal spore concentrations

The median indoor viable fungal spore concentration for all
samples over the year of study was 812 CFU/m®, with a
range from <20-54 749 CFU/m®. The median total spore
concentration was 7778 S/m°, ranging from 667 to 118222
S/m®. Seasonal variation was apparent with an approximate
tripling of concentrations in summer compared with winter
for both viable and total spore concentrations indoors as
well as outdoors. Spere concentrations indoors were sig-
nificantly smailer than those outdoors for every sampling
period, with the exception of total spore concentrations in
early spring (September). Cladosporium, Penicillium, and
yeasts were the three most common colony types, together
accounting for 73% of colonies in winter and 86% in late
spring. In addition, the genera Aspergillus (2.6%), Cepha-
losporium (2.2%), and Bowyiis (1.1%) were relatively
common in winter [8].

Health outcomes

Some 36% of the 148 study children were diagnosed as
asthmatic by a doctor. Of the asthmatic children, 83% were
atopic {had at least one positive skin prick test), while 48%
of non-asthmatics were atopic. The most common skin test
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Fable 1. Percenlage of asthmatic (#=352) and non-asthmatic
children (m=293) with a positive reaction to each of the fungal
exiracts, with 95% confidence intervals {C1)

Asthmatic Non-asthmatic

children children
Extract Y% 9% CL % 95%Cl
Cladesporium cladosporioides  23%  12-33 8 2-13
Penicillivm mix 15% 6-25 5 1-10
Aspergillus mix Iz 3-20 5 110
Alternaria alternata 21 10-32 17 10-25
Mould mix A 19 8-30 10 416

* Sianificantly (x” test, P <0.05) higher proportion compared with
non-asthmatics.

reactivity in both groups was to the house dust mite, D.
pteronyssinus, (81% of asthmatics and 39% of nonasth-
matics). Some 31% of asthmatic children gave a positive
reaction to at least one fungal extract, compared to 23% of
non-asthmatic children. A positive reaction to Clado-
sporium cladosporioides was most common among asth-
matics, while reactions to Alfernaria alternaia were most
prevalent among non-asthmatics (Table 1). A positive
reaction to a fungal extract in the absence of a reaction to
house dust mite extracts was seen for five non-asthmatic
children, but not among asthmatic children. Respiratory
symptoms were experienced by 94% of asthmatic chiidren
and by 48% of non-asthmatic children.

House characteristics

Evidence of dampness was common in the study houses
with visible mould growth present in every house at some
time during the study, and evidence of condensation in 92%
of houses. Water intrusion was observed in 40% of houses
and the investigator experienced musty odour in 67% of
houses. The common problem of indoor mould growth is
manifested by the fact that 60% of houscholds removed
mould growth from the house on a regular basis, yet only
23% of residents considered their house damp (including
structural dampness and dampness from condensation).
Consequently, while most residents know that mould
growth is occurring in the house, they do not necessarily
regard this as a sign of a damp house or a problem which
should be rectified.

Significant differences between rooms were seen for
severity of visible mould growth (F=67.6, d.f.=6,
P<0.001), condensation (x°=80.8, d.f.=6, P<0.001),
and for severity of musty odour (x>=16.3, d.f =4,

Table 2. Median viable (CFU/ma) and total spore concentrations
(S/m>) by house variables in 80 houses

Variable #  Viabie spores Total spores
Open windows, 2-6 11 854 12611%
months of the year 6-10 19 1055 11206*
>0 50 056" 8951
Foundation Stumps 50 1024 10052*
Siab 30 962 8511
Cracks in dladding  yes 13 1108 [2611%*
no 66 970 9125
Remove mould yes 31 965 9128
growth no 47 1036 11 206*
Insulation scoret 1 38 1150* 9882
2 12 994 9298
3 24 933 8951
Extractor fans i 9 1238 9128
2 44 1019 9326
3 26 985 8960

*P<0.05" P<0.10. § Number of locations with insulation {floor,
ceiling, walls). ’ '

P<0.002). Bedrooms were consistently associated with
the most severe dampness problems and winter was the
season when most problems occurred (P < 0.001). It can also
be noted that bedrooms were cooler (P<0.001) and the
relative humidity was higher (2 =0.006) compared to other
rooms. These results suggest that heating of the bedrooms as
well as the living areas could prevent much of the demon--
strated problems with indoor mould growth by lowering
indoor humidity and the risk of condensation in winter.

Environmental factors associated with fungal spore
concentrations

Environmental factors were tested for an association with
airborne fungal spore concentrations. Outdoor concentra-
tions of fungal spores were significantly correlated
(P<0.001) with indoor concentrations for both viable
(r==0.41) and total spores (r=10.52) [8]. Over the year of
sample collection, the mean indoor relative humidity (%)
was significantly, but weakly correlated with both viable
(r=0.28), and total (#=0.22) spore concentrations. How-
ever, the correlation was not significant for all sampling
periods and was in some cases reversed in direction (data
not shown) [8]. In the present study, humidity was measured
at the time of sample collection and this may not estimate
well the humidity in the microclimate which determines the
possibility of fungal growth [12]. This may explain the lack
of a strong consistent correlation between humidity and
fungal spore concentrations.

© 1998 Blackwell Science Lid, Clinical and Experimental Allergy, 28, 459-467

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards

476



Respiratory health in children and environmental factors 463

Viable and total spore concentrations are refated to some
housing factors in Table 2. For viable spores, a significant
association was seen with insulation score only, suggesting
larger concentrations in houses with little insulation. It is
possible that houses with less insulation have a more open
structure allowing outdoor air to enter the indoor environ-
ment, thereby increasing the indoor viable spore concentra-
tion. Another possibility is that lack of insulation increases
the risk of condensation on indoor surfaces and therefore
allows moisture accumulation and fungal growth. Total
_spere concentrations were significantly larger in association
with: stump type foundation, cracks in the cladding, limited
ventilation through open windows and failure to remove
mould growth from the house. These results suggest that
uncontrolled ventilation through cracks in the cladding and
through the foundation of the house may increase indoor
total spore concentrations, while controlled ventilation
through open windows may reduce spore concentrations.
No significant associations were seen between spore con-
centrations and: air conditioning, gas stove presence, damp
house (resident’s opinion), blocked subventilation, cladding
type, soil type, drainage, garden beds around house or house
age.

During the house surveys, any evidence of dampness in
sampled rooms or presence of an open window at the time of
sample collection was recorded. Associations with viable
and total airbome spore concentrations were tested sepa-
rately for each sampling period. Evidence of condensation
was significantly associated with larger total spore concen-
trations in spring only, while no significant association with
viable spore concentrations was evident. Visible mould
growth was associated with smaller concentrations of
viable spores, but was not significantly associated with
total spore concentrations. It is very difficult to explain
why significantly smaller viable spore concentrations would
be found in rooms with visible mould growth. However, one
possibility is that rooms without visible mould were more
likely to have an open window at the time of sampie
collection, thus allowing the more concentrated air spora
from outdoors to enter the indoor environment. Musty
odour, water intrusion and presence of an open window at
the time of sample collection were all significantly asso-
ciated with larger concentrations of viable and total spore
levels in at least one season. Previcusly, large concentra-
tions of airborne fungal spores in association with visible
mould growth and in complaint homes have been reported
[13,14], but some studies have found no difference in spore
concentrations between houses with mould problems and
reference houses [15,16]. Suggested reasons for a lack of an
association in some studies have included the variable
nature of airborne spore concentrations and a variable
release of spores from indoor sources [16]. In the present
study, data on house dampness were available from six

sampling periods and asseciations with spore concentrations
couid therefore be tested for each period. The results were
not consistent between sampiing periods, confirming the
variability of the association and suggesting a substantial
seasonal component. However, presence of musty odour or
water intrusion in a room were consistently associated with
larger indoor fungal spore concentrations.

The two common fungal gencra Cladosporium and Peni-
cillimn were tested for associations with environmental
factors. Houses with ventilation through open windows for
2~6 months of the year had significantly larger Cladospor-
fum concenirations (median 335 CFU/m3) compared with
houses with ventilation through open windows for more
than 10months of the year, (median 187 CEU/m®). This
suggests that regular ventilation through open windows can
significantly reduce indoor Cladosporium concentrations,
despite outdoor concentrations being larger. A possible
explanation for this is a reduction in indoor humidity with
more ventilation at suitable times of the day. Penicillium
concentrations were significantly larger in houses where
only the ceiling was insulated (75 CFU/m”), compared with
houses with insulation in ceilings, walls and floors (38 CFU/
m*). The larger Penicillium concentrations in houses lack-
ing wall and floor insulation may point to greater condensa-
tion risk and a resulting fungal growth potential in such
houses.

Table 3 summarizes associations for Cladosporium and
Penicillium concentrations with measures of dampness in
sampled rooms. Cladosporiwm concentrations were signifi-
cantly larger in rooms with: substantial visible mould
growth, substantial condensation evidence, a mean relative
humidity <60%, and open windows on most sampling
occasions. The larger Cladosporium concentration in
rooms with visible mould growth or condensation suggests

Table 3. Median Cladosporimm and Penicillium concentrations
(CFU/m™) in association with measures of dampness and presence
of open windows in rooms (r=1293)

Variable n  Cladosporium Penicillium
Condensution substantial 72 984% 144
none-slight 221 744 144
Visible mould substantial 67 998* 144
none-slight 222 458 144
Musty odour yes 176 8i6 168
no 112 768 i44
Open windows  yes 164 936* 144
>50% of visits  no 129 720 144
Relative humidity yes 58 600 216%
>60% no 235 912% 144

*# Significantly (P <0.05) larger concentration.
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Table 4. Multiple linear regression resulls using mean indoor total spore concentrations as dependent variable (logyg-transformed, S/m%)

Variable Estimate (B) SE (B) T-statislic F
Mean ouidoor spore cenc., logg-transformed 0.391 0.078 5.03 <0.001
Months of the year with cpen windows™ -0.047 0.020 -232 0.02
Remove mould growth T - 0,070 0,029 ~2.42 0.02
Substructure, stumps T 0.085 0.030 284 0.006
Extractor fans] -0.039 0.022 -1.79 0.08
(Intercept 2.55 0355 7.18 <0.001)

| R,,= .67

R =045

* Coded as | =26 months, 2 = 6—10 months, and 3 => 10 months. T Dichotomous variables (1 =yes, 0 =no}.

# Number of sites with a fan (bath, kitchen, toilet).

that a substantial proportion of indoor moulds are members
of the Cladosporium genus. This is consistent with the
finding that damp homes had significant indoor sources of
Cladosporium in Finland [17], and with evidence of Cla-
dosporium growth on damp surfaces in the United Kingdom
[14]. The higher Cladosporimm concentration in rooms with
a mean humidity <60% is surprising. A possible explana-.
tion for this would be that drier rooms have more ventilation
through open windows during sample collection which
would lead to a reduced humidity (P=0.04), and alsc
allow entry of outdoor Cladosporium spores to the indoor
environment (Table 3). It is also possible that dry conditions
are more conducive to the dispersal of Cladosporium spores.
Penicillivm concentrations were significantly larger in asso-
ciation with a mean humidity above 60% only. In winter,
musty odour was associated with larger concentrations of
Penicillium (P =10.03) and marginally with larger Clados-
porium concentrations (P=0.10).

A multiple linear regression model predicting mean total
spore concentrations in the house was developed (Table 4).
After controlling for outdoor spore concentrations, signifi-
cant risk factors for large total spore concentrations were: a
lack of regular ventilation through open windows for much
of the year, failure to remove mould growth, and stump type
rather than concrete slab foundation. Few extractor fans in
wet areas was a marginally significant risk factor. The
associations with indoor relative humidity and cracks in
the cladding seen in bivariate analyses were no longer
significant after adjustments. A linear regression model
predicting viable spore concentrations is not presented due
to paucity of significant predictors. These resuits would
suggest that removal of mould growth may be an effective
way of decreasing indoor reserves of dead spores, thus
decreasing airborne tofal spore concenirations. Extractor
fans and ventilation through open windows are likely to
decrease the indoor moisture load and thereby lead fo a

decreased risk of fungal contamination. The association
with stump type foundation was also seen in a previous
study in the Latrobe Valley, but in that case it did not remain
significant after adjustment for the age of the house [18],
while in the present study there was no significant associa-
tion between house age and total spore levels.

Suggestions for remedial action in houses with fungal
problems would include installing more insulation (ceilings,
walls and floors), adequate ventilation (via open windows
and extractor fans), removal of any visible mould growth
and heating of the whole house to avoid high relative
humidity and condensation in winter.

Associations with health outcomes

Asthma in children was significantly associated with expo-
sure to Penicillium in winter. The odds ratio for asthma with
an increase in the exposure to Penicillium by 100 CFU/m’
was 1.43 (95% CI 1.03-2.00), adjusted for parental asthma
and parental allergy. This estimate was strongly influenced
by three cases and if these were excluded, the association
was no longer significant. Thus, the association could be a
chance finding. However, there are previous reports of an
agsociation between Penicilllum cxposure and asthma
[19,20] so despite the weak association found in this
study, Penicillium is likely to be clinically important. No
other measure of spore exposure or dampness (musty odour,
damp house — resident, damp house — investigator,
visible mould growth, condensation evidence) showed a
significant association with asthma.

Atopy was significantly associated with exposure to
Aspergiltus spores. The adjusted odds ratio for atopy with
an increase by 10 CFU/m’ was 1.48 (95% C1 1.10-1.99),
adjusted for gender and parental asthma, No other signifi-
cant associations between atopy and fungal exposure
measures or dampness ‘WCES Seeh.
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Table 5. Odds ratios (OR) with 95% confidence intervals (95% CI) for fungal ailergies with winter exposure io C!admpoi ium and
Penicillium spores lor 145 children, adjusted for parental asthma and gender

Cladosporium Penicillium
+ 100 CFU/m? + 100 CFU/m®
Proportion with

Extract positive reaction OR 95% Ci OR 95% Ci
Cladosporium cladosporioides 13% 1.24 1.00-1.54 1.24 0.92-1.67
Penicillium mix | 9% 1.29 1.02-1.62 1.60 1.13-2.18
Aspergilius mix 8% 137 1.07-1.76 1.42 1.04-1.95
Alternaria aliernata 19% 112 091-1.36 1.18 0,88-1.57
Mould mix A 13% 1.16 0.95-1.43 1.19 0.88-1.62
D. pieronyssinus 49% 1.02 0.93-1.13 1.22 0.89-1.67
D. farinae 46% 1.03 0.95-1.11 1.32 0.95-1.85
House dust 34% 1.06 0.96-1.17 149 L95-3.17
Dog 16% 1.02 0.91-1.15 1.46 1.09-1.96
Cat 24% 1.08 0.98-1.19 121 0.92-1.59
Bermuda grass 3% 1.04 0.94-1.15 112 0.85-1.47
Grass mix no. 7 43% 1.63 0.95-1.11 112 0.85-1.47

Positive reactions fo some extracts included for skin-
prick testing were more common with greater exposure to
Cladosporium or Penicillium in winter (Table 5). Associa-
tions with spore exposure in late spring were much weaker
and never significant (data not shown). As one might expect,
a positive reaction to Cladosporium cladesporioides was
more likely with exposure to Cladosporium spores, and a
reaction to the Penicillium mix extract was more likely with
exposure to Penicillium spores. However, exposure to these
genera was also a risk factor for a positive reaction to other
fungal extracts, and surprisingly, Penicillium exposure was
a significant risk factor for house dust and dog allergies.
These latter two associations are likely to be chance find-
ings. The significant associations between allergy and
exposure to differing fungal genera may be explained by
crossreactivity which is known to occur between species
and even genera of moulds [21], so that for example a
positive reaction to Aspergillus can also occur among those
sensitized to Penicillium, Furthermore, it should be recog-
nized that the sensitization to fungi for most study children
would have occurred well before the exposure was mea-
sured in this study which may therefore not closely reflect
the exposure at the time of sensitization. Another possibility
is that exposure to any fungi indoors could have the
potential to increase the risk of allergic sensitization to
any allergen. General immunosuppressant properties of
some fungal metabolites, such as mycotoxins and velatile
organic compounds [22], demonstrate the possibility of a
nonspecific effect on the immune system of fungal expo-
sure. Such a general effect of fungal exposure on the

immune system can also explain the significantly increased
risk of atopy with exposure to Aspergillus spores since
several Aspergiflus species are known to produce
mycotoxins [6].

Exposure to Aspergillus spores was not a significant risk
factor for a positive reaction to the Aspergillus mix, and
exposute to Alternaria spores was not a significant risk
factor for a reaction to the Altermaria alternata extract (data
not shown). A possible reason for this lack of association for
Alternaria and Aspergillus is that exposure to those genera
was not as common as to Cladosporium and Penicillium and
the sample size may therefore have been too small to detect
an association,

There was some evidence for a greater risk of fungal
allergies with exposure to musty odour. The odds ratio for a
positive reaction to mouid mix A was 4.79 {95% CI 1.00-
22.92), adjusted for gender and parental asthma, but a
positive reaction to the other fungal extracts was not
significantly more likely with musty odour. Furthermore,
children exposed to musty odour had a significantly greater
number of positive skin-prick tests compared with children
not exposed to musty odour (P = 0.03), suggesting a more
severe allergy with exposure to musty odour. This associa-
tion between allergy and exposure to musty odour could be
attributed to the general immunosuppressant effect of an
increased exposure to fungal products (discussed above) in
houses with musty odour since this is a non-specific sign of
fungal contamination [23].

A marginally significant odds ratio for the presence of
respiratory symptoms was seen (adjusted for parental

© 1998 Blackwell Science Ltd, Clinical and Experimental Allergy, 28, 459-467

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards

479



466-

M. H. Garrett et al.

asthma) with an increase in the mdoor Cladosporium
exposure by 500 CFU/m® (OR=192; 95% CI 0.96-
3.80). Similarly, the specific respiratory symptoms of
cough (OR=2.11; 95% CI 1.11-4.03) and wheeze
(OR=1.58; 95% CI 1.00-2.50) were significantly more
common with Cladosporium exposure (4300 CFU/m?),
These findings lend further support to previous reports of
Cladosporium exposure being associated with respiratory
illnesses [24-26]. Total spore concentrations in May (late
autumn) were a marginal risk factor for respiratory symp-
toms (adjusted for parent'al asthma) with the odds ratio for
an increase in late autumn total spores by 5000 S/m® 1.76
(95% CI 0.97-3.19). On the other hand, mean total spore
concentrations were not significantly associated with
respiratory symptoms. Interestingly, one previous study
has found that total spore exposure in winter is a risk
factor for respiratory symptoms [24], suggesting that
fungal exposure in this season is important for health.
Previous findings of respiratory symptoms such as wheeze

being associated with visible mould growth in houses [27] .

were not supported by this study.

In conclusion, results presented in this paper suggest a
large overall effect of fungal exposure on child health
(especially in winter). Asthma, atopy and respiratory
symptoms were ail significantly associated with exposure
to one or more genera of fungal spores. On the other hand,
average concentrations of viable or total fungal spores
were not significantly associated with health outcomes.
These results arg in agreement with those reported by
Strachan er al. [27] in that no significant association
between total viable mould concentrations and health out-
comes were secen despite significant associations with
specific genera. This implies that measurements of specific
fungal spore genera concentrations predict health outcomes
better than total spore concentrations, reported dampness
or observed dampness.
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Association of early-onset otitis media in infants and exposure 1o
household mould
Melinda 4. Petfigrew, lannezns F Gent, Fizabeth W Triche, Kathleen 0. Belanger, Michasl B. Sracken ard Brims £ Leaderer

Yale Cewter for Ferinetel, Pafindc oad rdnrmentsl Epidenioley, Deprriment of Epidemidogy and Pulific Hafdh, Yals {fsiversdly Schol of
Medicinz, Meo Hen, CTHES

Summary
Cormespmdmes Detsts madis fs one of the maost commeon infections of early childbnod. Children who
Welinda M. Pestigrowe Yoz Brgy enperfenoe arete obitis media at an early age (before & monthe) are at inmeased
Upivweersiby Scheal ofidedicine,

g risk for secusnent oiitls medz. This prospective study mvestigabed exposiiTes 0 Wk
o T e 0 oy Sred evals of aitborne houselold mould and the risk of early ottts medie tn ihe first
Stroct, FO Bos 2090, iew 0 momiths of B2 among & oohost of infants at high risk for asthma Between September
Haven, OT G652HE04, US4 1996 and December 1998, women were invited o participats if they had at least ons
E-mail: other child with physidan-dlagnosed asthma. Mothars wem given 2 standandised
malinds pestigrew iz el opeponnatie within 4 months of thetr Infans's birsh, Atrborne monld samplas wers
2lso taken at fhis Bme, and nilénmeble Bl were cateporised into four kovels acennding
to the report of the Commisston of Ewopesn Communities: § (undetectabie), 3499
colony forming untts (CFLm® Jow), S00-598 CFU /T (medium), 29008 CFL/m™
{Righ). Infant respiretory symptoms were coflected during quartesty telephone vk

wiews ak 6, U and 12 months of age.
¢ the B06 chiidren in the study, I7 6% experienced oéitls media befors six monghs
of ege. Household levels of Peniciltim and Cladosporium were modestly associabad
with #he mumber of céitts media episodes (P=0.054 and G081 respectively). Aftar
oemtrcliing for potenttal comfounders, Feicillium and Cledosperium were not associabed
with sarly o#iftc madiz. Figh levals of ‘other’ monid {defined as total spore count
mime. ooarnis For Periilim, Clhadosporian, and yeasth were assoriated with sarly ciitss
media {OF 2.4%; 95% 7 [1.3E, 8791 We also found assoclations betwean day-tare
outside of the home and birth during the summer or fall season with sarly otits medis.
This simdy 15 snpgestive of a mlationship betwesn chitls media and monlkd dhat war-

Tants further study.

ckiarn have found that recurrent olils media may inoesse &

Oeteis media s one of the most mmmon infecéons of
early childhood. During thetr frst year of Ife, 60-80%
of children will have at heast one episnde of ofifls
media and 17% will eperience three or more #pl-
sodes ™ Chitss media 15 the most fraquant Teason for
physiclan visits dne i finess among infants end
young childen and %5 e leading diagnesis for the
dispenstag of antfhiotics > Rates of sarly onset niks
media are mnrreasing * This inrease 15 especisBy fon-
bling since childen whe frst experienne acme céiis
media at #n early age amw at increased risk for eoument
aiftis media. Although contmwversisl, some stodiss

child's Tisk for developmyg hearing loss and delays in
speach developmant *

Higher mates of olitts madia have repeatedly been
hrked & attendance tn day-care™** Additonal ssk
factors, less consistently associabed with ottis media,
inchede race, lack of breast feeding, and exposure 1
environmental tobaces smoke (ETSF Outls mediz
1= often essocisted with, or preceded by, a respiratory
infection ™ With the excaption of ET5, few stadtes
have exemined the Imk betwess indoor eir contame-
nants znd ofits media, sithough ear mmfectons have
been associated with dampness and monid = the
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home™*" Cther studtes have reported a nk betwean
ndoor fungal exposures and respiratory SYDUELOmS in
children ™" We hypothesised thet serly sxposurs o
sithorne famgl in the home would be assodated wiih
an inmeased nisk of obts media. The pareposs of this
sgearly was b0 examine this relationship between fovals
of househnid mosld snd otitts media among 2 cohork
of infants st high risk for ssthme.

Metheods

Cahort 1

Tata msed In Ehis Teport weese obiained from 382
mfants ewolled I & longitudingd cohort to shudy
esthima development and morbidity. Betweeen Sepism-
T 1996 andf Dorereber 1996, women deflvening babies
in Bve Conneciiost hospitals and one souwdh cembral
hizssachusstis hospital were invited to parficipate o
they had ot feast one other child at horme younger than
12 years of age with physiden-dispnosed asthma.
Berause of the ssHimatic sEbling, these infanis weme
vonsidered high risk for this diseass. A full desrmiption
of the methods 15 published dlsewhere™= The Yale
Human InvesHgstions Commises a5 well as nstin-
Honal review bosrds at esch participatiag hospital
reviewed end spproved the stady

Betn collection

Tratned ressarch assistanis administared standardised
questicmnaires to study parBidpants during home
nterviews within 4 momths of bisth We mliected
housshold demographic dets such ae maternal racs,
education, and member of children as well as detalied
information regarding infant care {e.g. breast feading
and day-care wseb and health stafos of the mother (e g,
saff-reported history of allorrles or physican-diag-
nosed asthma). Because race has been inconsisksntly
essociated with otitls media, we evaluated the impace
of this variable cm #he risk of eardy omset ofis media
and numbser of olits media eptsodes™ We classifed
infants sroonding to race besed on Ehe race of the
mother. Mothers were asked Tn which of these groups
wimld you place yourself (Whike, Bladk or African-
Ameriren, Hispanic, Asian or other? Addisional
questions induded housshold chermderistics, seif-
reported presence of mould or mildew m the home,
znd whether the infant experienced expomgs o envi-
ronmental tobaoo smoke for at least Zh per week.

quarterly teiephone interviews at & 9 and 12 months
of ege. During thess sdephone Interviews, we asked
moiErs o repart thelr Infant’s espirekary symploms
znd doctar ar cinie visis fmonth and year of vistt,
reas0n for vistk, and mother's report of the dlagnosis).
When the infant reached 1year of sge, mothers
completed an sxieEnsive phone guestoRnaye Covering
harzshynld characteristlos and heglth status spacific o
Hie previoes Year

hould sample collection has been described pravi-
masly™= Brsfly, sitborne mould samples wame cob-
fecked from: tha main Bving area of the home using a
Burkard portable alr sampler {Buriand Manufasunng
Co., Bickmansworth, UE) in combination with dichio-
man 18% ghyoanol agar [DE-18). The alr was sampled
fior 1 moim at an sirflow rate of 20 L /min Fung wame
tdentified 4o the genes level and recordad In oolomy
forming units (CFLY per coble metre, Tulnreble Aimgl
were cabeporisad acconding ke the four lovels described
i the repart of the Commission of Baropean Commss-
mifies; [ {ondetectable), 1499 CPLU/my {low), S00-
959 CRLI vt (mediun], 21 0 CFLEfm” {high).

Ckis medis was determined by mother's report &
each quarterfy telaphone Interview a= described above.
Asonly Semonth and year of diagnosis ware Imows,
addifional physican diagnoses of odiéis media ooom-
nng in the same month  or next conssnuive month
were counisd as @ singls gpisode.

ria onalysis

Thiese enalyses Indude 806 of the original 1182 infanes
for wheen p¥tis medis daka were evallable and who
yemained in the home where the mould samples wers
taken For the frst & months of e We excladed 128
infants for whom oMds media information was miss-
ingr, O the remaining §74 infants, 65 were excluded
bersnss of missing Information on messured monld
(=28} or becsmse the famibes moved a& some
mnkmows dake (=38

Unadjusted assnciatons betwesn early onset otitls
meia {néits medts during the Grst 6 months of 1e) ar
numnber of chils media episodes during the Srst year
with selected study characteriztics ware evaluated by
2" tests. A logeste regression medel was ased o eval-
uate the assrciation befwean housshold mould levels
end early onseé pHis media while contmiling for
salected charscieristics. AQl data anslyses used 2as
vezston B0F
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Bariy-omest otitfs medis snd exposire b0 howsshold monld 243

Table 1. Unzdfusied amcriaticns betweon mavnerad mosld, poerasd, demographic, and sooo-woonotnis chersciristies and urly otitis
medis £ momihs of age) amarng 88 infantz a8 risk for developing asthms from Conneciiort and western bzsachesits 198388

¥irs episeds of otilis mediz <f months of 2g0

Characterisic = Hane (8] Any £R5 Puzloe
Infznds sox
Flale = e e 11}
Female k11 ety 5
Bihaisty  °
White or other e BT e | kg
Black i TEE A
Hispranic T TRE I
Educnfion lzval \
< Bigh Schoal diploma B 6.5 B 2
Li3gh Behord Diploma some wllags & 715 B
Collega O mors = BB 3z
Day-care suside the beme
4first & months} )
Mo e by BT T
Ve v oA 354
Brmst foarding®
Mo HE T 60 B2
= = Tis =2
Bsiermal aflergios
big =7 TZ4 Fh juk=rd
Wim 4En 2% Fo
Wiatoms] asthma
i 5 FRE BE 18]
Tem & Fid e
Emoke cxpomoe sinca TarhF
Mo e T : =S 15
Yem 0E TiE o4
Epmsom of birth
Spring ey 8 4] <BB00
Summor 24t £S5 ' M
Fall s &1E B2
Winter ¥ =1 me
Reportod monkd
Ha EFF TIE B2 i¥acs
Y= e &2 Mz
Penicilfira”
Undeteczabla 451 FiE = 5.3
Laow b 3 TEZ L
Mledinm ¥4 5RE 4313
High 7 B5 =S
Cladosprrizm®
Undoteciablo 306 il :HE a8
[#F =T F 3
Mledium & B3 AT
High EF ik B3
*ther moald™?
Undetecabia 2 1 Be 0513
Low 417 nr ES
Iefedinmn = Bl o
g = s R

"Breast fueding defined 22 any bresst feding sinee birth, sscortatned during the homs intervi.
 Smoks exposere for mars than tws hours per week sines bivth, assertsined dering the home nterdaw,
%} fumdetersbial, 1-400 TG fot fowd, BE1 993 OFL /iy’ {rmgsdimm), 21800 ORI e flﬁgh}_

Fpgher” dofingd s the foinl spore connt minuws wounts for Fesiclies, Cainsperium and yeas.
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Resulis

¥ the 806 children in the study, 77 3% eperienced
oiiEis media before & months of age During the Sree
year of bife, only 34% of e nfonds emained free of
chitis medis, 31.0% had at lsast one offids medis opl-
sode and 35% had fwo of more spisodes. Table1
shows the charerieristics of the study participants and
ehelr distributon by ezcly oiils media. Strdlar mem-
bars of male and female infants were inchsded in the
enaiysis (H04% male and BLE% female]. Stebv-=iv per
rent of partidpants ware white of Astan (10 Astans}
and well edurated, 52% had a high stheol diploma or
spme collage. The majerity of the infants in the study
were rared for af home durlng he frse & monthis of Lifs
FR.6%]). Parbicipanis tended to brosst fead thelr citi-
dren {69293 Maternal allenyles wers oommon (55,1 %)
and 30.4% of the methers reportad & history of asthma.
Reported exposure to environmental tobacoe smicke
was Iow (12.8%). Twenty-sight per cent of the house-
halds reported visible moudd or mfduwe. The peroent-
ages of households with detectable monld ievels wens
40.0%, £2.0% and 550% for Penicillaom, Clhrdesporiiom
and ‘other’ moold respecively Cother’ defined ae the
total spoTe counE minus counds for Peeiciifwe, Clo-
dosporfum and yeassl.

Early-onset oflils madis was assoctabad with ethnic-
ity, day-care puiside of Hie home, reported mowdd, sea-
sani of birth and levals of ‘other” mould in unedifssked
models {Table 1} Table I oomizins enadjested assoos-
fions belwesn ZEm, On2, OF YW OF Mo otlils media
eplsodes dusing the Sreg year of iz and sssson of harth
end selected mould varisbles. While ssason of birth
was associated with early oitls media in unadiusied
models, i was not assodated with the number of ctitls
madta spisodes. Reposted mould was weakly assoct-
eted with number of otitis media episcdes and “oher”
mwould was nint assoctaied with mamber of piftis medla
episodes. Household levels of Peminilliem and Clndespo-
rivm were modestly assoriated with the number of
ciitls madia episodes {F=010% and 0081 respec-
#valy). For mampls, 51.8% of infants in homes with
high levels of Pepiciilium sxpetienced bwo or mome
cieis medls episodes durlng the Arst year of Hfe
compared with 35.4% of infants in homes with unde-
tectable levels of Peniciifinm. We alsn comparedd
selactad perscmal, demopraphic and soco-sconomic
characteristics t0 Z8T0, ONE, O $Wwo Or mars oiids media
episodes. In conirast o early oiiis media, malesay was
assortated with the number of episodes in unadjssted

Ebles Unadimied zesocotions botween sason of Birth,
reposted monid, measured mould, 2nd atits medin spindes®
daring their frst yesr of life smong 5 infants at rsk for devel-
oping sathma from Toonectiont and weskern Slaseschonesie
1BEEINEE

Episads= of atitis modSs
Meng Omz Twot

Charckeriztic n {=] {El =) Posloz
Eemeem: of btk

Epring = 0= 4 4E BeE

Summer @ LI BT . 5]

Fadl 19 =2 =3 EE&

Winter i 347 =3 ZE
Raporied mondd

Po 522 355 204 HMi GEE

Tis 17 Thb IZE el
Prsniliae®

Undebectablc 485 ] R 354 RIGE

Low f.rs | 54 IE0 25

hfadfm 17 =4 =4 453

Eigh 3 | EE 121 ik

Efndeterctable B0i 405 3 e . 0

pE T 382 08 g w2

Bdodiiem: & I o EE

High 5 =i 5 k|
Crher” moulE

Eindekertadis 332 354 B3 B2 434

Lowr 417 3B 324 HME

hEodium: 35 Fi I FEE

EHeigh = 54 a4 2]

*Episodes of oiitis mediz were based on 2 matemal repeet of &
dm&ﬂiagrmﬁnfuﬁﬁsmnd&s.hddiﬁuuﬂa;ﬁmﬂwm
considered uniqe: i they comured st least 1 month sfer the
Elmmmm

3 {ondotedsblel, 1-48CFUSm (ow),  SO0CCHS CFDm®
{msacnene), 2HO0CFL fm? (hight smole expoaem for maors than
2B per week: since birsh, sweriained during the homa interview:
“other' defined a5 the toial spone ommd mings mmonis for

medels (7= E02). Bthnlctty and day-mre cutside of the
fiome ware associated with member of otitis media
opisadas (¥ = 00005 and G007 respecenvalyl

The adjusted relationship betwesn housabold
monld levels and sarly onset otitis madia was axam-
ned fn 3 logistic regression mosdel {Table 33, After con-
grolling for potentlal confounders, reporfed mouid,
Pericillium and Cladesporium were not associated with
early céltis medta. Other” mould was assoctated with
sarly cnset piils mediz at the highest lovel (OR 3.47;
85% I [1.35, 8791). Day-cere cutside of the hizme and
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Early-cmest obiils media and exposume ko hosehold mould 225

infanez st rink for develaping zathone. froo Connectinat and west-
o Mazmachusoits 39062000

Fizst episade of pitia
memdin <6 monthes of sge
Of fEEn I

Infars"s aex

Fomais aEr TEs 1335
Ethnisity

Whibe or other 1.8 Refiorenme

Bladk. B [0 35, 1,038

Hisparic i | [Dals, 1088
Diap-rare sutside fhe home
{first 4 momthsh

B - 13 Eefereno:

g ] 1468 [ixE, 248
Spzsom of b

Soring 10 Eeforenns

Eomrmer 242 1853, 383§

Eall ZBE {74473

Winser 1324 [FE, T4}
Eﬂgum& miuid

big 1 Freforenms

Yo' 157 [, 2IETE
Pemiciifium®

Unidbetortabia 1 Ecferense

Low a7s [05Z, 158

Fadium EE: = 0T, 5308

High 1z D 5s, 2858

Undetoctabie 18 Eaferonoz

Fovar 1 [oFm, 155

Telmdizen am [ds, 1798

High i {5, 2208
b’ moukd®

Und=tostabia 130 Boferencs

Low iH O, 1743

Telmdizn a7z 1025, 1.803

High B45 T4.36, 8765
T fundeteriable), -9 CFAmMT fowh BHRDSRCFISm'
{medium)? 2000 CFL /e (high).
Hpther” definend as the fofal spero pount mimes coonds for

birth during ghe summer or f&ll season was assocated
with an nrresss in early-onset otitls media in sdjnsted
midals.

Discussion

‘W found that exposure o high levels of moulbds ofher
than Peniclilinm and Chdsporinn was associsted with

parfy-onset obils media. Ower falf (50%) of the 33
infants Bving in homes with high levels of ‘other”
mould exparianced thelr Sret eplsode of cliils medis
before Smonths of age. Levels messured in thess
hornes inctnded the sim of cownis e betvreen 1 snd
4 of the following moulds: Asperoifive {found 1o 17 of
the 22 homes), Wallomiz 6, Alfvnarie {5), Emasccum
{3, Bofryiis €23, Anreabesidine {13, and/or nnideniifiad
{3,

High levels of Pemicillium were associzted wikh
imcreased rates of whesre (RE 115, 95% 31124 3460
and persistent cough (RR 206 95% CI (131, 3240
+within this cohort of infants™ In comtrast, levels of
ofher mmld were not associated wish either congh
or rates of wheers, Civen Bhis and the sétrong ek
betwesn otitis and respistory fliness, we Ware sus
prised that nelther Pesricillam and Chudesporium wens
assnczated with early onsst otifls medis m our coRort.
Peydriifium and Oladesporiuns veere modestly assocaied
with number of otitls media spisodes i unad justed
anglyses {F= (.95 and (B8] respaciively).

The resulis of this stady are consisient with findings
fron other studiss. Ear Infertions weme associated with
dampniss in the home and mould in the home among
4-5 year olds in Geneva, Switrerland sfer adjusting
for maternal age and allergy™ A cese conkrod shudy of
children aged &-32 Bving in Taiwan sxplored the
ralattonship betwesn indoor envirsnmental factoss
{twbarco smoke, Cerpet, gas stoves, peis, and monid)
and arube okils media.” Results indiabed that mould
{adjusted OF 1.64 95% CI [1.08, 2470, dampness n the
home, and Booding were associated with offtis media
Mowld was defined as visible mosld or mildew groweh
inside the home. Meither of these studies guantifed
levels of mould exposure or specified the type of
mould. In addition, the children in these shuydiss weare
older and the nfuence of mold may be different in
these age groups.

Infamts born during the summer and 5l monihs
were more Heely to experiemce early-pnssté ofiils
medts. Ohis mediz has been chown o undargo saa-
sonal variztion in parallel with respiratony wiTes nfec-
tions,” with rates highest in the fll end winker
moenths. We also found en assoration betwesn: early-
onsst obis madia and atesdance 1o day-came ootskde
the home. Day-mare attendance or exposme to 2 large
mmber of siblings &t home has been consistentiy iden-
tified as an important risk factor for oiéts madis 2425
This ts presumably due to children coming ino fontact
with more infections agents 2t an sarfier age. While
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black amd Hispanic moe wee associated with early
pips mediaz in unsdjssted models, Ehese vadables
were Tt ssenciated with ssrly oiis medis i our Anal
modal. The sssocdathon beiwesn 102 and cilils madis
Thas been Inonsistent i the Bersture, Langhesr afal.
reported thak black rans and Hispani: thnicty were
pretectiyve fur Temmrent odtls medis® In comirack, 2
targe orhort of children less thian 3 years of 2ge ndi-
cated that black childres of lower socin-eronomic ska-
tuzs hizad & hipher prevalencs of ol media than white
chibdres.®

Ome Momitation of this study was that the cohors
examined wes nok specifrally vermaited to shdy chits
madia. We collected data by asling mothers whether
Hivedr fnfank had & dimldan-Hagnosad medical condi-
s, Aiothers mported a dlagnesls of an ear Infection
bt were mot ssked o distingessh hetween the differ-
o types of otitls media, s leading to an imabiley
b distingmich between aoke oHis media and oiiils
media with efusion. Since the risk factors for aarte
piiis media and oiis medis with effeston may ™
some of par Bndings may have been difuted by gronp-
ing all types of otitis mediz together Problems may
glsg have oooumred with miving on matemal report
to oount the oumber of olels media spisodes. Ve
attempted bo it recall Blas by asking mothers sbout
their child's meediral oonditimns every ¥ monkhs. Cme
study has shown that when 3 months elapsed between
skudy vislis, parents were able i aommately report the
mumnber of oibs medis spisodes (kappe = 80417 Fur
dhermores, Hus sindy used & conservaive count of olliis
madia episodes. Twn episodes oocurring within the
same month of omseouiive months countsd as one
episods.

DOme atrbome sample was 1sed & represent mould
exposure during the Srst & moenths of ke, The combi-
mation of air sampling followsd by growth on agar &
onsidered the best of sampiing mathods I terms of
precision, yield and the number of speries identifed
HMeversheless, monlds #hat are not airborme, or do nok
gow well oo the chosan medism may have been
mussed. Farthermeore, levels of some houosshold
moulds underge seascmal varston™ and our samples
wera niné sl collected 2t the same Bme of year Within
this oohort, messered lavels of Peafciliium did not vary
by seazom while Chadnsperium and “offer” mould bad
the preatest warmhlility In messurements collected
during the summer and fall monis™ The mciuston
of season of binth In oor edjusted Tegression model

shold combral $or season of mould ssmpling since all

mould mazzuTements wae mads et the Hme of the
home mierview within Z-4months of the infani’s
birth. Mevertheless, measmed meoeld bevels, which we
s=mipied on aneoncasion, Ay ot soosaiely rmpresend
those moilde giat vary by seasna.

Siranrths of #his stody inciode the jzrge sampls sins
and prospective shndy design. This is 3 wall-character-
55 populatinn wikh extensive infamation seganding
demagraphic and howesehold infoemation, and quant-
tztive messurement of bousshold fungel lewals,
Desplie potential satnpling: HeBatoes, we were able
t examine the rolationship batwean otits medis znd
two of Ehe most comman types of mould (Periclinem
and Cladssporiur],

This oohort provides valusble informegion regand-
g otibs medis ina suscepithle population at kigh sk
for asthma. The resulis of this stady ame Interesting
mivan that thess childen ave @b mogessed nisk for
asthms and n fre mey e more suscepiibie to other
respiratory diseases. The risk of asthma af 4 years of
ape was higher among infants who experienced otitis
madta (0F 150, [95% O 120, Lol during the Hrst
yaar of Hfe™ Whils the Bndings of this study are
mirigeaing, the refatiomship betwean ofiBc media and
Roarsshold fungt requites Forther shudy.
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The role of child pm:t;i:tiﬂn in cannabis grow-operations

Janet Dovglas *, Richard Sullivan

ARTICLE IENFO ABSTRACT
ArficieHitary: Barkgnond: This unigue sacial work research sxamiced the rationzle foe child protection interventions
Fzcziyed 25 Angest 1012 with &miliss found Teeing in iBegal cannshiz grow rperstions, beeed on the szxumption of risk io the

Bicrdved in revined Eren B Januany 3513

" e presence of prebable medical harm.

Methods: The seady examined the hrassbalf, Bmily and individi=] chamcteristics of 181 children found
living it samnabis grow operations: i dwo regions in British Coharhiz, Canada Data was collected on-

Eepmt size o the physice characieristice i the homes, the health charact=ristics of the childres, ard heir
Gmmlmm prescriptios drug kistory. Comparisan of prescripgion drug ose was sls made with 2 groep of children
Child hesilin From #he same geographic areas.

Child wetlas Rezults: This study foand that thers was po sipnificans diference hetween the haalth ofthe children living
in cannabis prow sperstions and the comparison group of childree, hased on their prescrigiion bstary
and theiz reported h-:ﬂu:ﬂe Hene
Comclusion: The Bndi iis sy chat T ;p.rmwelﬁzequmac&usmid hﬁ-lmﬁu-
tmns!urbﬂthchﬁpwﬁmwmaimiﬂ:mdﬂzpdlqm whes develoy Far practi

© 2013 Ssevier BY. All rights resecved.
Introdncdion Thes research examined the rationale for child protection inter-

fliegal indoor camnabis grow operations have become an
increasing problem in Canada, receiving significant attention from
the media, policing agencees, and government [TV Fews, 2011
Plazas, Maloe, & ¥ERney, 2605 ROJF, 300%; Sop the Vislews,
2042 Aside from Ehe criminal justice perspective, police and child
proection social workers are concerned shoat the presence of chil-
dren Eving in homes where rannabis is being grown. For over 3
decade, child protection social workers have been faced with the
task of acsessing the risk to children foumd living in cannabis grow
operations (Douglas, 3070). The physical hazards that exist in thesa
homes, as well s the environmental conditions potentialiy pose a
threat to the health of the children living there (Canadizn Institsn
of child #ealh, 2005; Dales, Twanenburg, Bumcl, & Franidn,
1951; Gustin. 7530, Bisgal wiring. hydro bypasses, chemicals and
pesticides, mald, and compromised air quality are all factors that
conteibute to these concems. Hosrever, thess home safety concems
thzt bring grow ops 1o the attention of police, fire departments,
hydroelectric providers, landiords and insuEance companies are
arpuably 3 consequence of the prohibition against cannabis pro-
duction that has driven it sndergroand.

* Comesposdng it Telo-+1 B4 323 2970; o +1 634 323 5855,
il adren: nugaagna A Dueglsk

— 5ee front metter & 7073 Elsevier BV AB righis ressryed
Bt dnl g BT B/ Augpa Al 381003

ventions with families found living it cannabis grow opeTations,
bﬁsedmﬁz:ssumumufﬁskmﬂ:emmufpmbahigmedd

Barkgrownd

The coment response to child maltreatment has involved the
creation of reguiatory agencies: child probectise services that exer
gise the power ofthe state tointervene with famdlies wherechifdren
have baen abused or negiected, or ave at risk of being abused or
peglectad (Dimzwall & Exhelaar, 1988) It is the allegation or evi-
fience of maltreatment that allows for the government*s intrsion
inkn the affairs of the Gmidy (Lamer, Stovessan, 2 Bchoman, 1233}
However, the role of chéld mmnimﬂ!mlas ETUW Dpera-
tion phenmmenon has berome entangled with political dehate and
presailing attitndes over the wse andjer legalization of cannabss,
Mozal cootagion, poblic safety and the sorial construction of
cannabis grow opetators as dangerons persons all contribite to
this confasion (C2rfer, 20051 Althonghmoralization was animpor-
tant motve in the sarly days of social work | Beseelal, 15733 most
wWestarn child welfare polices have moved away from making deci-
soms abaut children's alieged needs on the basic of social or mosal
jodgements. Durng the 1570s and 1080s, interventions became
poanded in the notion of “fangible risk of significant harms 40
chibtren™ {Caresy, 1888, p, 58], and with this movement came the
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gradal end of the incdosion of explicet morslity consderations in
child maltreatment practice

social work deplogy ne longer considers parentsl morality in
child welfare assessments, and thase involving cannabis grow oper-
ztions are ne Exception. Howeser, it is not the oime of growing
rannabis that is the child welfare problem:; it is the assooiated dan-
gops that this activity presents for children The Former s be seen
a5 2 maral problem; the latter showdd not. 1 is this dsconnedt that
gartly cantribates 0 the ambvalence that child protection peacti-
tinners Fare when deaking with cannabis srow operation families,
The question that confronts the praciitianer is whether pareaks"
expasing their children fo potentiatly harmiul foxi enviroanments
constineies 3 fosm of neglect, specifically the neglect of the cl-
dren's need for a safe, healihy environment.

megleck l

By most definitions, child neglect involves an omission o e
part of a parent, 2 failure I provide o pratect, et keads 1o a
chald's harm or epdangerment. Farental responsibility and hame
are ak Jeast implecis in most legeslaton. i Britich Colambhs, fhe
child, Famify and Community Service Act speaks dicectly i the
problem of neglect, but culd protection action sequires that thers
e physecal harm or Tikeltheod due i the meglectfid acts of te
parents (Child, Famdly znd Comonesly Servioe S, IBDEL L &
the introduction of petential harm as criteria for infervention that
raises controversy {Subowiis, Black, Star, & Focsin, 19531 o
the absence of confirmed medical evidenoe with grow operation
children, it is the ‘Ekelihood of harmw clavss that provides the jus-
sification forsoceal work invoivemnent and investigation, and not 2
determination of intent fo harm

Chromic neglect is imlidkely to be mona-caussl, however dw
experience of grow operstion children may mark an moephion.
Slthaugh thers is 3 trigger event that brings these children &
the attention of child protection servites [and Iaw enforcement],
exrept in Tare cinmmstances the physical state of the grow opee-
ation 2 the site of parenting is the enly contribusting factor o the
negiect of the children,

There is ample evidence in the liferatore o sappoat Conoems
abaut chald health it cannabis grow-pperations, in additian oo e
ghsarvations of the lead author and sther peofessionals wh e
quent grow-aperations it the conrse of their work. The presence
of chemicals and pesticides, mold, and compeomised air gquality
ali contribute to concerns of msk, and the children living in these
haenes often present with respiratory problems and dermatolagical
disgrders, The wanm, moist envirenment rreated to prodoce opté-
mal groving conditions for annabis also creates aptimal growing
conditions for mold. The relationship benween indoor air guality,
including the presence of mold and fungal spores, and respira-
tory problems in children has been well dorumented it research
(Freeman, Zthaeider, & WcCarvey, 2003, Sarett, Bxyrmeni, Hooper,
Abramssn & Hooper, 1908; Pettizrew of 41, 2004} In additsan, fer-
tifizers, chemicals and pesticides are applied to the cmmnebis plants
to enrcurage growth and o eliminate the spider mites that are
s threat to the orop. Carbon dioxide emitted fom gas fumaces
and hot water tanks is ofien vented Bark ioio the grow mooms
3 enhance plant geowth, and can make f= way throophoue fe
Toause.

Basad on research about environments with conditions similar
1o cannabis grow operations {Cenadian nsstote of Child Health,
2003 Favsz, 2007 Kim etal, 2007 reterman, felonps, BQmemiin
2005 United Skates Environmental Protersion Agency, 2009, fhwas
amticipated that cluldsen living @ cannabis geow operations wodd
have higher rates of respiratory and deemainiogica] disonders than
children who did not live in a grow operation.

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards

Fetisnds

This research imvofved the collection of datz thrmagh the use of
2 survey instrument and direct abseryation by the child protection
workers who atterded the grow operation hames as part of their
twestigatinn. Cild profection workers weTe assisted i the data
crdlerction by other first responders, notably pafice, Bre officials,
and hypdro emplayees.

Tha datz z=t consists of anky the children and families foumed
living in cannsbés growe operations in twa regions within the
Crester Vancomver Eegional District, British Colembiz and who
were reparted fo the Ministry of Children and Family Development
£MCFDY, the povernment autharity delegated to condoct child wel-
fare investigations in British Oofumbia. Dats was collecied over a
ZE-maath period between 2004 and 2006, Minely-five grow opers-
tamns, inwodving 187 children, were regjoried 4o the shudy {Bougles
1S, Pharmaeet (the provincial prescription daiehess] provided
prescrigtion information on these children, as well av prescrp-
tian information for a randomly sampled compagison gronp of 500
children in the sams age Froupings and geagraphic areas.

fata anshysic

The guantitative datz was amalysed wsing frequencies and
lagistic regression. The varisble categorass reposted below ware
incloded in fhe analysis, and are part of the larger data set all datz
management and snalysis was condocted using SPSS version 16400
Freguencies were calculated on alf variables to provide a descripiive
representation of the families and children incheded in the stady,
as well as the condifions of the onabis grow aperations where
they were bving. Onky the data related to child bealth is reported
i this articks.

Limitations of datsset

Children and famslies kving in cannalis grow operatians in
Greater Wancouver Repiona! District, British Columbiz whio ded not
come fo the attention of police or child welfare authorities are
ot inclheded in this study. In addition. information gathered was
at the ‘moment in Eme” when there was intervention by police
and child protection wirkers. Children lived in these homes for
varying degrees of time that were difficolt to asceri@im, or ey
may have lived in multiple dwellings. Some of these homes wens
Bt their primary residences. For some of these fanilies this was
thesr first grow operation: ather families hed lived in them for
PEIFE

Besults
B chmracterisics

There were 05 families incdloded i the study. The number of
children per family ranged fromm one to fve, with 3 little over half
¢525E) of the families having bwo Celdren, The children ranged
i1 age from newborn to 18 years old, with &8 of the 181 children
{37.6% ] being under five vears of age.

English was spoken by 54 {57%) of the families, slthongh &2
172%] of the Familees reported that Vienamese was their primary

langmage.

One hundred and thirty-one (76%) of the children had lved
in grow aperations for bwebve months o less; however, thic was
often an estimate provided to child profection workers by hydro
employees.
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Housshald charmcierstics cperations with those believed to ba not simdlarly housed in rels-

Pesticides and chemicals were present in 96% {E1/84} of the
grow operation bomes, indicating e variance. Re-venting of the
gases from the famace andfor hot waker tank was present in 558
{45/78]1 of the homes, and mald was Iocated in 778 {(5E73) of the
homes. The number of cannabis plants located in the omes ranged
from 042 1900, with the mesn number of plants cajrulated 3t 362

child hentth characterisiics

Based on the child's initial presentation, parents” or child pro-
rection worker's reporting, andior the presence of presoiption
medicatian it the home, 212327152} of the childres were report-
edly unwell. As not 3] children were seen by the dhild profection
workes, reporting of symptoms varied case by case. Eespiratory
roncemes {coughing breathing difficuktiss, nasal conpestins) were
aoted in 37 7% (27] 152} of the childress; 1¥ 22 {17152} had darma-
tolagical sympioms {rashes, ichy skin; and 1.2% (2 162) had sar
infections. Some of the children had multiple symptoms.

in B1% (1237152} of the homes, workers were onable o locate

wy preccriphion medicabion for the childrem o e femaining
hﬂnms,mxﬂs.l' 152} of the medications were for corlisone Coeams;
11% {37152 were for respisatory ailments; and TE (127152 wepe
antibiofics.

Phameiied

Aggegate data {by age groupings) of the history of presoipticn
medication for eachchild was gathered fom PharmaMet. O0fthe 181
children located in cannabis grow operations, 176 were regisiered
on the PFharmaNet databasa, and precorintions were nmated for 133
of these children [during the two-year period leading up By them
being foumd in the grow operation]. 1n addetion, Pharmaket pro-
vided aggregate drug information for 3 comparkson groap of 500
children, from the same geographic areas. Of theose 500 children,
prescriptions wers found for £12 over 3 simEar bwve-pear peried. &
fofal of 3435 prescription detatls were received: 027 for the grow
operation children, and 4408 for the omparison groump.

Prescriptions for respiratory illnesses and skin disorders veore
taken zc key dependent variables Each child was logged for the
narnber of different prescriptions they reowived within and arross
varizbles, and the aumber of repeat prescyiplions they received.
ined separately and in combsnation. As the Pharmatst data was
aggregate only, we could only compare the children Bing in grow

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards

tioe io thesr overall prescription pattems.

Canirary to expectations, rendis indicated no sigriefrant differ-
ence i the member and freguency of the identifed prescriptioms
tebween chibdsen in cannabis grow operations and the comparison
graug [ses Takie 13

Discnssion

The presence of mold, re-venting of gases, and the chemicaks
often: Found in grow operation komes supgesied that the chelden
liwing there smight well suffer fom the il effects of these env-
romments, sl could be expecied o exhibit respiratory amdior
dermatadogical ailments{Feomman #f 2l, 3003 Gameitet sl 15966
Ko ut 2l SheE; Pettigrew iai!@kl!ﬂ:kedj!ﬁﬂﬂﬂdhﬁmn
were Famd 1o be unwell at the time of child welfare interventian,
The examination of prescripiansforsed oo the medicaions linked
to the silments expecied 20 be more prevatent in children Todng
in 3 grow operation environment {Fepchingly, Z008) The el
showed no significant diference betwesn the grovw operation chil-
dren and the comparison children, with 55% of gow operation
chilidren hawing thres or more prescriptions, 25 comgared to 72E
of the comparison children who had three or more of the same
categnoies of prescriptions, An examination of each of the medica-
!g‘:ms saparately and by frequency reveaked simifar non-sipnificane

1& wzs perplexing that these Andings were contrary bodh o the
professiomals’ beleefs about these environments, and the significant
body of Jiterature presented eardier in this paper that deoements
the conseqmeences that mold and toeic envirenmends £an have an
health.

Thess findings give rise to 2 number of possible explanations,

aH of which deserve consideration:
T. The gverwhelming maloriiy q’tﬂegawmpamﬂjhmﬁrsm
mu{memdnﬂu& sign deszents wia may in

fort chonss altenate methods of fealfth cene notfher Hhar trad ol
actern medicing to freat their children. However, this argument
is it by the datz. The Pharmatiet data indicates that
F3E{133181) of the grow operation children had received ra-
ditional medications in the two-year period leading up to them
teeireg found in 2 grow opeTation This number is not sipmificandy
different from e comparison froup, whese BIXE (41Z/500)
of these chifdren had received prescriptions during the same
tirme pericd The zoow operation famibies may indeed choose
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zltermate health care metheds, bt 11 does pot #ppear o be in
fizn of Western medicine,

2. The findiney e finmted dus o fhe size of sample amd npth 4f tms
#hiet Faalth wes merssred, resmiing v eprere miscdeesfioetnn,
Az exposie to mndd and oins areconsidersd k- to-moderats
rizk Eor health anfromes, 3 karger sample folbrwed for 2 donger
period af time may provides more accuraies represenztonaithe
haalthofihese children Indeed previous studissimabvingmuch
greater scientific sigmr had findings more consistent with e
fiterane reparding ENpIsLrE ox) mm tm:m: {;cm v
et zl_ 3804 Brrnehag of af 2085 2’

Gome, & Mendelt 200
Fang & faxklols, 3005

3. The chilidren are indeed resibiont amd notafering the o effers of
these ol environments, Children may heve better recuparative
capacities than adufts for many fowic agenis {Fend Tamshi, &
etz pnay, 3004 and the reciricted location of the mabd within
specific areas ofthe child's ome may redoceisk oo their overall
heaith {Krmaones ot 21, J008E

Finally, a recent study m Qnterke copdocted Eedrolopy hair
testing on 75 children found Bwing in canmahis peEatinns
{8iclier, Koren, Esrashov, & Darcis-Bournissss, BHI 1L Ti‘u:;r found
that althaagh 0% of the children tested positive For iflicit dnegs fin
their hair |, the majority of these children had no chinical symptoms
related to these dmgs

Concinsion

Child protection: and the related begislation have become tools
for addressing the illegal cannabis grow opesstion probiem, 2z @
date no system has been successhul in bringing it under cone].
Although there & little argement that e physical hazands fourd
in cannabis grow-opecations pose 3 sk to children and sdulis
living in the homes, the associsted healfh risks are not a5 dear.
Falicymakers imvabved in establishing Frameworks and protocols
for responding 1o these unique child welfare cases mast consider
the absence of dlinical evidence to indicate these ciildren are
unwell and whether there are grounds for child welfare interven-
tion. As provincial avthorities, lawrenforrement agencses and other
stakeholders continoe disqussions bo create new lawes and increase
enforcement, care must be taken in he explicet abont which risks
are forming the foumdation for Biese actions, and whether in fact
they artually exist

with recent legislative changes in neghbraring Washington
state, requlatory authoréties in Bretish Columbiz may be able &
observe the process of bringing this industry wmder regulation. in
he interim, police, child welfare z2nd health care professionals are
feft in 3 quandary sbowt I proceed with famifies whinse children
appear 1o be well cared for apart fiom their expasition to the ricks
associated with indoer cannsbis production.
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