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Rational	
•  Population	aging1	

•  In	general,	seven	million	of	deads	are	due	the	indoor	
and	outdoor	environmental	exposure2	

	

•  The	elderly	are	identified	as	the	one	of	the	principal	
risk	groups	3	
•  Progressive	decline	of	biological	functions	
•  Cummulative	environmental	exposure		
•  90%	of	the	time	is	in	indoor	spaces		

1.  United	Nations.	Department	of	Economic	and	Social	Affairs.	World	economic	and	social	survey,	2007:	development	in	an	ageing	world.	
2.  World	Health	Organization.	“Burden	of	disease	from	the	joint	effects	of	household	and	ambient	air	pollution	for	2012”.2014	
3.  Sandstrom	T	et	al.	“The	need	for	a	focus	on	air	pollution	research	in	the	elderly”.	2003		
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Main	Goal	
The	 main	 goal	 of	 this	 study	 was	 to	 describe	 the	 impact	 of	
environmental	 exposure	 from	 the	 point	 of	 view	 of	 IAQ	 in	 the	
respiratory	health	in	a	sample	of	elderly	people	living	in	nursing	
homes.	 The	 elderly	 were	 evaluated	 through	 spirometry	 and	
exhaled	breath	condensate	(EBC).		
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Study	design	
817	elderly	from	18	nursing	homes	cited	in	Lisbon	filled	
the	following	inclusion	criteria:	

	>	65	years	old	
	>	6	months	of	residence	

		

269	elderly	with	spirometry		
	-	Whitout	contraindications	for	the	spirometry	
	-	With	aparent	cognitive	capacity	to				
	understand	the	specific	manouvers	
	-	Spirometry	that	accomplish	quality	criteria	
		

150	elderly	were	randomly	selected	from	those	who	had	a	
spirometry	to	performe	a	exhaled	breath	condensate.			

Test	used	to	assess	how	well	your	
lungs	 work	 by	 measuring	 how	
much	 air	 you	 inhale,	 how	 much	
you	exhale,	quickly	and	fast	

Collection	 of	 a	 sample	 of	 exhaled	
air	into	a	refrigerate	tube	during	a	
normal	breathing	
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Variables	

•  Spirometry	
– Forced	Vital	Capacity	
(FVC)	

– Forced	volume	in	one	
second	of	a	FVC	(FEV1)	

– FEV1/FVC	
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Variables	
	
•  EBC	
•  Airway	pH	–	acidity	of	the	respiratory	epitelium	
fluid	

	
•  IAQ	parameters	(bedrooms	and	living	rooms):		

-  Physical	and	chemical	agents:	CO2,	
formaldehyde,	TVOC,	PM10	e	PM2,5	

-  Microbiological	agents:	total	bacteria	and	fungi		
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Results	
•  Age:	

–  81.9	±	7.5	years	
•  Sex:	

–  70.6%	of	female	
•  Residence	time		

–  5.6	±	5.1	years	
•  Reported	respiratory	disease	

–  29,4%	
•  Spirometry	

–  Mean	 values	 did	 not	 present	 statistically	 significant	 differences	 in	
relation	to	the	fixed	value	defined	as	normal		

•  pH:	
–  Mean	value	was	compatible	with	airway	acidity	
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Results	

	
-  Exposure	to	bacteria	was	associated	with	a	spirometry	impairment,	that	suggest	

a	restrictive	ventilatory	pattern	
	
-					Exposure	to	increased	levels	of	PM2,5	was	related	to	higher	airway	acidity.		
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Results	

•  Bacteria	exposure	is	linked	to	inflammatory	response	and	oxidative	stress	25,26	
•  Higher	levels	of	inflammatory	biomarkers	are	associated	to	the	physiopathology	of	

Pulmonary	fibrosis	27	
•  Exposure	to	PM2,5	-	inflammatory	response	28	
•  Airway	pH	is	a	biomarker	of	inflammation29	

	

25.  Karottki	DG	et	al.	“Indoor	and	outdoor	exposure	to	ultrafine”.	2015	
26.  	Faridi	S	et	al.	“Bioaerosol	exposure	and	circulating	biomarkers	in	a	panel	of	elderly	subjects	and	healthy	young	adults”.	2017	
27.  Johannson	KA	et	al.	“Air	pollution	exposure:	a	novel	environmental	risk	factor	for	interstitial	lung	disease?”.	2015	
28.  	Vossoughi	M	et	al.	“Air	pollution	and	subclinical	airway	inflammation	in	the	SALIA	cohort	study”.	2014		
29.  Hárvath	H	et	al.	“Exhaled	breath	condensate:	methodological	recommendations	and	unresolved	questions”.	2005	

-  Exposure	to	bacteria	was	associated	with	a	spirometry	impairment,	that	suggest	a	
restrictive	ventilatory	pattern	

	
-					Exposure	to	increased	levels	of	PM2,5	was	related	to	higher	airway	acidity.	
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Limitations	

•  Unable	to	establish	a	causal	relationship	between	environmental	exposure	
and	results	observed	in	respiratory	biomarkers		

•  The	results	are	not	representative	of	the	elderly	population	
	

Conclusion	
•  In	terms	of	environmental	pollutants’	impact	on	respiratory	markers,	the	

results	of	this	work	point	to	a	relation	between	the	bacteria	and	PM2.5	
exposure	and	a	higher	respiratory	vulnerability	in	older	people	
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Futures	research	

•  A	longitudinal	study	concerning	bacteria	and	PM2.5	
exposure:	

–  Explore	the	exhaled	breath	condensate	as	a	useful	tool	to	
identify	more	exposure	biomarkers	

–  Explore	the	restrictive	pattern	measuring	the	total	lung	
capacity	
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