Ladoor air quality in Porto elderly care centers: the GERIA project answers
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1. INTRODUCTION

The age of the European population is nsing and the percentage of adults aged 65 years and older is projected to
merease from 16% in 2000 to 20% in 2020 (Adan O , 2006). It has been estimated that older persons spend about 19-20
tours per day indoor (WHO, 2003). Moreover. clderly care homes have the potential to influence people’s lives
waully. physically and psychologically (Bradshaw S.. 2012). As a result, the study of indoor air quality (IAQ) in the
clderly population 1s becoming an important issue to be addressed by chnical research. In fact, older persons may be
paricularly at risk of detrimental effects from pollutants, even at low concentrations due to their common reduced
mmunological defense and muluple underlying chronic diseases. Several health-related effects may be caused (or
worsened if already present) by exposure to poor IAQ. including eye irritation, nausea, upper respiratory complications,
cognitive \mpairment. asthma, respiratory infections, cardiovascular disease, chronic obstructive pulmonary disease,
and cancer. In this sense 1t was design the GERIA Project - Genatric study in Portugal on Health Effects of Air Quality
in Elderly Care Centers (www _geria.webnode.com) which will examine 20 elderly care centers (ECCs) chosen among
&0 n Porto and Lisbon. This study will provide crucial information about ECCs construction charactenistics, indoor
cavironment and prevalence of cardio-respiratory diseases in older persons in Portugal. This paper explore the results of
@door air quality assessment of this ongoing study. analyzing the impact of environmental variables and building
charactenistics in 22 elderly care centers (ECCs) in Porto urban area. Portugal.

LMATERIALS AND METHOD

The studied sample (n = 22) was accomplished by convenience where all Porto urban area ECCs were invited to

Panticipate lacceptance rate of 39%). Indoor environmental parameters were measured twice, dl.mng w inter and summer
™ 141 ECCs rooms within dining rooms, drawing rooms, medical offices and bedrooms mcludlr:g the bcdrld(_iu::n
bgroup. These areas were assessed for IAQ chemical (CO,, CO, 1k)nnalfich}‘dc. TVOC, PM,, 1‘ M:.‘”- Plgllﬁlwf
“0olzminants (bacteria and fungi), as well as temperature and relative humidity (RH). It '\\-gs also performed a building
ad ventilaton characterization survey and outdoor samples were also collected for comparison.
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ney (BF/ . was weighed before and after sampling. under controlled temperatyre e
Each llier e ot balance. Static charges were eliminated using a non.r, it
: g0 o an electronic microbalance. i . ON-radiogey;,
1-C) and RH (50 4 3%), Using ber 7907). Concentrations were calculated from the difference in fijger .+
iomzing air blower (F X"\]'Rf "“Odcl ;":n:,,:ri cullcc'tcd by drawing air through a stainless-steel sampling tube L‘un:?,:
;lp‘d 's:m]\p\lc air ‘,(-‘.IUT:‘OIE:I(;:I(r ::::;:I:ng pump (SKC Pocket pump) at a flow rate of O.QS L /min for a period of 45 m':né
?\tr:u.ll:si: 1):“1"1’&( ;('p\-. as |;crl'0rmcd by automatic lhcm}al dcsqﬂ’“”" C‘UPPth Y"’"hdc‘:P!:la")’Ffiag Chromatogmph_\ 1GC)
‘usmg' a Perkin Flmer ATD 400 and AutoSystem GC fitted with flame ll;g]:;;{uon ncl ;;;;rg }]:n: an SE30 colunn,
according to 1SO 16000, part 6, as well as an ||1tcrpal method bascq m[l) e ‘?F_‘O ML : qumé ehyde was measyreg
by active sampling using 2 4-dinitrophenylhydrazine- cuulcq glass fiber ters I‘I'I i 'lpo‘rc \\mnex-]3.ﬁ|;cr holders
personal pumps (SKC AirChek 2000), and a ﬂnw ratc of 0.8 L /min. Fonccntrallons were getermmcd by high.
performance liquid chromatography (HPLC) using an internal methods based On,NlOSH.zQ”’--QQ-"- All the pump,
mentioned above, were calibrated and checked prior and after each sample using a Gillian Gilibrator-2 air floy
calibrator. CO,, CO, RH and temperature were determined using a portable IAQ monitor (GasData. model PAQ) during
the occupied period. Short term measurements (30 min average) were collected in each room. After the equipmen
stabilized, measurements were recorded continuously using PCLogger 32 V3.0 software. Microorganism air sampling
was conducted following NIOSH 0800:1998, using a microbiological air sampler (Merck air sampler MAS-100), an
airflow rate of 100 L /min. and 2 agars, tnyptic soy agar (TSA) for total bacteria and malt extract agar (MEA) for fung
Both indoor and outdoor samples (250 L) were collected in duphcate with one field blank per culture medium per day
To quantify fungi, samples were incubated at 25 <C. Identification of fungal colonies was based upon phenotypic
characteristics and followed standard mycological procedures. Bacteria were incubated at 37 <C. Results were expressed
as colony-forming units per cubic meter of air (CFU /m’).
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2.3. Calculation

The TAQ assessment results were compared to international reference levels, since the national reference levels are
currently being updated to reflect recent changes. Classical statistical methods were used to estimate means and
frequencies (percentages) in order to obtain insight into the ECCs characteristics and environmental monitonng results
within and between buildings: The variables were tested for normality with Shapiro-Wilk test revealed a non-normal
distribution. Mann-Whitney (U) test and Kruskal-Wallis (H) for independent samples were conducted for seasonal
effects assessment, indoor/outdoor and within buildings location differences. A 0.05 level of significance was used for
all analyses. All data were analyzed using IBM SPSS 21.0.

3. RESULTS AND DISCUSSION

3.1 Elderly care centers building survey
» VY FC O st . F o
I'he 22 ECCs were located in the urban area of Porto, where 79%, (n=17) of these buildings were closed to roads with

heavy traffic, and housing a total of 716 persons with a range of 7 to 136 occupants per building distributed by 4

average of 3 floors. Most (66%) of the studied ECCs were adapted of an existing residential building to this role and
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3.2. Indoor air quality assessment
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All the parametcrs ”wj"(l;["n_’;i”” Ji( I with 47% (182 76%). Table | presents the overall ECC indoor 8% 5 &y
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0 and CO: n both seasons. This suggest that indoor

-pcci-‘i"\' in the winter season where windows are more closed due 1o cold weather
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l-\L?- ‘ncc" mayv indicate behavior differences regarding opening and closing windows. On
differe on between 1AQ vanables with building and ventilation characte

qena. C pollutants from ECCs activities have an fluence in
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gaing analyss s focusing on
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on butldings framework, occupant’s behavior regarding room'’s ventilation and indoor air pollutants. Additionally,
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M‘:‘ena i -0.001) and CO; (p=0.007) show sigmificant differences berw een the indoor analvzed areas
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Table I Overall ECCs idoor outdoor air gualin: anahvsis iy seqson
e Indoor Outioar iy by e —
ciei PO
N Mean [Min-May) N Mean |Min-Maxy| ' 4 References
1 e ———— e
?\f‘- - T ) . { '
SUMMER 119 0066 [0,02 - I‘TJI {24 008002 -0 28] | 5
WINTER 138 0067 (002 0.43) | 24 0060020211 | 0 000 | 01s
| i
P“. e |
SUMMER 120 0.09 002 - 2.12) {20 0051002-018] | | 2
WINTER 1o 0.06 (0.0 - 0.86) } All] 005 002-029) | » | 0038
. [ |
TVOC g !
SUMMER 129 011 [oor - 2483 |22 017 (001 2.6 | i { -
WINTER 137 013001 - 093 |20 004 (001 -3 ;, 0.004* 000l | 0.2
|
Formaldehyde - =) ‘ 1 |
SUMMER | 7T Q002 [o 00?2 0.06) i | 5
WINTER 84 0.008 [0.0002 0.31] I 01
| |
CO ipm t ) }
Summer [ 137 07([00 -7y | 24 L3[00-77) } 4 3 0®
WINTER 137 0601 -30) [ 24 0901 35 | 003 l
1 1
CO: irgm | \ ;
SUMMER 137 TNe (53N 2313) [ 24 SO0 (384 - w03 v .
‘ - o i | e O001* 000 { 1300
Winter |13 VI2S (541 2697) |24 609 [S16 - 879) L !
; | |
Bactena N ‘Al' i | \.
SUMMER | 137 320 [6 - 2282) | 23 162 [24 - 616 E oot! below outdoor {m:‘u
l AR 001= L z )
WINTER 133 2SN (14 - 996) | 23 S9[8 - 68 L 01=. 0001 150 CFU m’ moee)
: |
Fungt o ‘ ) ) | r
Stumer 132 308 [6 - 2224) [ 23 S3120 - 3454 5 sp0 ¥
i | - 3
WINTER | 130 26018 - 2812) 122 20862 676) 1 |
' ~ ) o - -~ 0 q
* Sigmficant differences by Season (Summer Winter). Significant differences by Indoor Outdoor: a) EPA, 2012, b) EC A, 1997, ¢) WHO, 2010. ¢)
FSAQ by Thade Report. 2004, £ Ordinance 353-A 2013, 2) WHO, 2000

4. CONCLUSIONS

Indoor environmental health risks may depend in complex and subtle ways on Ihdor? such as the umc patrt;.:m o?
expasure. as well as on the age. gender. genetic hentage. and underlying state of health of the exposed persons : ,Ln 1S
a clear need for more studies on indoor pollutants and health in the elderly. with focus on exposure assessment,

developing a better understanding of identification and charactenistics associated with susceptibility to the adverse
effects.
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