
FENCE Student Manual 1

What You Will Learn
•	 Normal,	age-related	changes	in	the	respiratory	system	and		

associated	risks
•	 How	inspection,	auscultation,	and	palpation	are	used	to		

effectively	evaluate	respiratory	status	in	the	elderly	resident
•	 Common	infections	occurring	in	LTC	settings	and	treatment		

options
•	 Symptoms	and	treatment	of	chronic	lung	disease	and	asthma
•	 Common	risk	factors	and	symptoms	associated	with	lung	cancer

Age-Related Changes of the 
Respiratory System
The	respiratory	system	contains	the	organs	
and	structures	responsible	for	providing	
oxygen	to	all	parts	of	the	body.	As	with	
other	organs,	lung	function	changes	with	
the	normal	aging	process.	After	the	age	of	
20,	the	alveoli	and	lung	capillaries	begin	
declining	in	number.	The	alveoli	change	
from	grape-like	clusters	to	large	pocket-
like	sacs.	This	change	decreases	the	surface	
area	available	for	the	exchange	of	oxygen	
and	carbon	dioxide.	

The	trachea	and	large	bronchi	become	en-
larged,	but	the	lumen	reduces	in	diameter	
from	calcification	of	the	airways.	In	addi-
tion,	the	number	of	functioning	cilia	decreases	with	age.	These	changes	
combine	to	cause	a	less	effective	cough	reflex.	An	ineffective	cough	
mechanism	leads	to	a	build	up	of	pulmonary	secretions,	airway	plug-
ging,	and	atelectasis.	In	other	words,	less	air	is	exchanged,	and	more	
air	and	secretions	remain	in	the	lungs.	This	puts	the	elderly	person	at	an	
increased	risk	of	serious	lung	infections	such	as	pneumonia.

The	lung’s	expansion,	volume	capacity,	and	airflow	are	all	negatively	
affected	with	aging.	Decreased	chest	wall	expansion	and	loss	of	elas-
tic	recoil	cause	a	prolonged	exhalation	as	the	body	attempts	to	exhale	
an	adequate	amount	of	air.	Reduction	in	respiratory	muscle	mass	and	
strength	causes	a	decline	in	vital capacity.	Decreased	respiratory	drive	

Unit 6: Respiratory Care

The changes that occur in the 
pulmonary system of the elderly 
resident can greatly affect  
quality of life and increase the 
risk of life-threatening  
infections and illness.

Figure 6.1. Respiratory System.

Alveoli — Small, sac-like  
structures in the lungs

Vital Capacity (VC) — A measure-
ment of the amount of air that 
can be expelled from the lungs 
after a full inspiration

Atelectasis — A partial or total 
collapse of a lung

Cilia — The fine, hair-like  
projections from certain cells 
(e.g., those in the respiratory 
tract) that move in unison and 
help to sweep away fluids and 
particles
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in	the	elderly	increases	the	risk	of	aspiration	and	infection.	Further,	loss	of	
tone	in	the	throat	and	upper	airway	puts	the	older	person	at	a	higher	risk	
of	oxygen	desaturation,	snoring,	and	sleep	apnea.	

Aging	causes	diminished	transfer	of	respiratory	gases,	primarily	oxygen	
and	carbon	dioxide.	Because	the	lungs	cannot	fully	expand,	inspiration	
and	expiration	are	compromised.	This,	in	turn,	leads	to	hypoxia	or	lower	
oxygen	levels	in	the	body	tissues.

Changes	in	the	size	and	shape	of	the	thorax,	such	as	kyphosis	or	barrel 
chest,	are	mild	with	normal	aging.	Exaggerated	changes	are	usually	seen	
in	response	to	diseases,	such	as	osteoporosis,	or	exposure	to	toxins	from	
smoking	or	environmental	exposures.	These	exposures	accelerate	aging	
changes	causing	shortness	of	breath	and	subsequent	reduction	in	physical	
activity	and	often	lead	to	emphysema.	

Assessing the Respiratory System
Accurate	examination	of	the	pulmonary	
system	requires	a	good	understanding	
of	the	respiratory	functions	of	the	lungs	
and	their	surrounding	structures.	

The	thorax is	composed	of	bone,	carti-
lage,	and	muscle	that	move	with	expan-
sion	of	the	lungs.	Anteriorly	the	thorax	
consists	of	the	sternum,	manubrium,	xy-
phoid	process,	and	costal	or	rib	cartilage.	
Twelve	pair	of	ribs	make	up	the	lateral	
thorax,	and	posteriorly	there	are	12	tho-
racic	vertebrae,	which	attach	to	all	the	
ribs.	Costal	cartilage	attaches	the	upper	
seven	ribs	to	the	sternum	anteriorly.	The	diaphragm	and	the	intercostal	
muscles	are	the	primary	muscles	used	for	respiration.	During	inspiration,	
the	diaphragm	contracts	and	moves	down	to	increase	intrathoracic	space.

The	right	and	left	pleural	cavities	and	the	mediastinum	make	up	the	three	
major	spaces	in	the	interior	chest.	The	mediastinum	is	nestled	between	
the	lungs	composed	of	two	layers	of	pleura between	which	lie	all	of	the	
thoracic	structures	except	the	lungs.	The	pleural	cavities	enclose	the	
lungs.	The	right	lung	has	three	lobes	while	the	left	lung	has	two	lobes.	
Both	are	spongy	and	highly	elastic.	Each	lung	rests	on	the	surface	of	the	
diaphragm.	The	pleura	is	a	smooth	membrane	that	covers	the	outer	sur-
face	of	the	lungs,	the	inferior	walls	of	the	thorax	and	the	superior	surface	
of	the	diaphragm.	The	tracheobronchial	tree	is	the	tubular	system	through	
which	gases	enter	and	leave	the	lungs.	The	trachea	lies	anterior	to	the	
esophagus	behind	the	thyroid	and	is		approximately	2cm	in	diameter	and	
11cm	in	length.	The	trachea	divides	into	the	right	and	left	main	bron-
chi.		The	main	bronchi	are	divided	into	three	branches	on	the	right	and	

Hypoxia — A condition in which 
there is an inadequate oxygen 
supply to tissue below despite 
adequate perfusion of the tissue 
by blood

Kyphosis — A permanent  
curvature of the spine

Barrel Chest — A large rounded 
thorax or rib cage

Pleura — A serous membrane 
that enfolds both the lungs and 
is reflected upon the walls of 
the thorax and diaphragm.

Figure 18.1. Respiratory System.
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Thorax — Part of the body 
between the base of the neck 
superiorly and the diaphragm 
inferiorly.
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two	branches	on	the	left.	Each	branch	supplies	one	lobe	of	the	lung.	The	
branches	subdivide	into	bronchioles	and	ultimately	into	alveoli.	Bronchi	
trap	air	as	well	as	trapping	harmful	foreign	particles	in	the	mucous	and	
sweep	them	with	their	cilia	to	the	pharynx.

Inspection,	palpation,	and	auscultation	are	used	in	the	examination	of	the	
respiratory	system.	Always	begin	with	a	full	set	of	vital	signs	including	
oxygen	saturation.	The	exam	of	the	older	adult	is	the	same	as	the	younger	
adult	with	some	variations	expected.	Muscle	weakness,	sedentary	life-
style,	and	general	physical	disability	may	make	it	more	difficult	to	take	
or	hold	a	deep	breath.	The	elderly	may	tire	more	quickly.	Chest	expan-
sion	may	be	more	difficult	because	of	calcification	of	rib	articulations.	In	
addition,	kyphosis,	a	curvature	of	thoracic	spine,	is	common	in	the	older	
patient.	

Inspection

Inspection	of	the	thorax	will	reveal	much	about	the	resident’s	health	
status.	The	color	and	turgor	of	the	skin,	musculature,	and	loss	of	subcu-
taneous	tissue	reveal	evidence	of	nutritional	status	as	well	as	respiratory	
deficits.	The	examiner	must	observe	rate,	rhythm,	depth,	and	effort	of	
breathing.	The	normal	respiratory	rate	for	an	adult	is	16	to	18	per	minute.	
Elderly	residents’	respiratory	rates	may	be	as	high	as	16	to	25.		Respiratory	
rates	greater	than	25	may	signal	distress.	Increased	respiratory	rate	is	re-
ferred	to	as	tachypnea,	while	increased	depth	is	hyperpnea.	An	increase	
in	both	rate	and	rhythm	is	hyperventilation.

Inspection	of	the	anterior	chest	and	neck	may	reveal	movement	of	the	su-
praclavicular	areas	(upper	part	of	anterior	chest)	and	strained	movement	
of	the	sternocleidomastoid	muscles	in	the	lateral	neck.	

The	use	of	these	accessory	muscles	signals	respiratory	distress.	This	can	
occur	in	residents	suffering	from	uncontrolled	COPD	(chronic	obstructive	
pulmonary	disease),	asthma,	and	upper	airway	obstruction.	The	examiner	
must	also	note	the	shape	of	the	patient’s	chest.	A	barrel	shaped	chest	is	
common	in	COPD	and	will	result	in	diminished	heart	and	lung	sounds.	

Palpation

After	inspection,	palpate	the	thorax	for	masses,	lesions,	and	tenderness.	
One	can	gently	rest	one’s	hands	on	the	anterior	chest	at	the	base	of	the	
rib	cage	and	watch	the	movement	of	the	hands	during	the	resident’s	deep	
breath.	The	hands	should	move	symmetrically.	Asymmetry	may	be	the	
result	of	injury,	such	as	fractured	ribs	or	trauma	to	the	chest	wall.	Inquire	
about	any	falls.

Auscultation

To	perform	auscultation,	the	examiner	places	the	diaphragm	of	the	
stethoscope	firmly	against	the	chest	wall	as	the	resident	breaths	slowly	

Alveoli — The smallest division 
of a gland; the terminal  
respiratory gas exchange unit  
of the lung.

Tachypnea — Increased rate of 
breathing. See also hyperpnea 
and hyperventilation.

Hyperpnea — An increase in 
respiratory rate or breathing that 
is deeper than that usually  
experienced during normal 
activity

Hyperventilation — Increased 
ventilation, which results in a 
lowered carbon dioxide level. 
It is a frequent finding in many 
disease processes such as 
asthma.
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and	deeply	through	his	mouth.	Auscultate	the	chest	from	the	top	to	bot-
tom	of	both	lungs	and	along	the	lateral	chest	(sides).		It	is	important	to	lis-
ten	to	at	least	one	full	inspiration	and	expiration	at	each	location.	Airflow	
through	the	bronchial	tree	creates	breath	sounds.	Thin	patients	will	have	
sounds	that	are	more	noticeable;	overweight	and	barrel-chested	patients	
have	diminished	breath	sounds.	Breath	sounds	are	absent	over	an	area	of	
collapse,	or	in	lung	fields	filled	with	fluid	or	pus.	Extra	lung	sounds	are	the	
result	of	abnormal	conditions	affecting	the	bronchial	tree.

The	terms	used	to	describe	these	abnormal	sounds	are	crackles,	rhon-
chi,	wheezes,	and	friction	rubs.	Rhonchi	and	wheezes	are	continuous,	
whereas	crackles	are	intermittent.	Rubbing	several	pieces	of	hair	together	
next	to	one’s	ear	can	simulate	fine	crackles.	They	are	intermittent	sounds	
resulting	from	delayed	reopening	of	deflated	airways	not	usually	cleared	
by	cough.	Underlying	inflammation	and/or	congestion	creates	crackles	
and	is	often	present	with	congestive	heart	failure	(CHF),	pneumonia,	
scarring,	and	some	other	chronic	conditions.	Rhonchi	are	deeper,	more	
pronounced	during	expiration,	longer	in	duration	and	considered	musical	
compared	to	crackles.	They	are	the	result	of	air	passage	through	narrowed	
or	partially	obstructed	airways.

The	presence	of	secretions	or	inflammation	is	a	common	cause	of	ob-
struction.	As	such,	a	good	cough	will	often	clear	rhonchi.	Rhonchi	origi-
nate	from	the	large	bronchi	or	trachea.	Wheezes	are	a	form	of	rhonchi	
having	the	same	characteristics	as	described	above	with	the	exception	that	
wheezes	originate	from	the	smaller	bronchi	and	bronchioles.	Wheezes	
have	a	higher	pitch	than	rhonchi.	Patients	with	COPD	often	have	wheezes	
and	rhonchi	as	do	patients	with	uncontrolled	asthma.

A	thorough	respiratory	exam	can	be	completed	along	with	the	cardiovas-
cular	exam	within	a	few	minutes.	During	the	exam,	the	nurse	should	ask	
questions	with	regard	to	smoking	history,	history	of	asthma,	or	exposure	
to	other	environmental	toxins	such	as	asbestos.	Discuss	symptoms	of	
cough,	shortness	of	breath,	and	history	of	recurrent	pneumonia.	Also	ask	
specific	questions	about	sputum,	including	color,	thickness,	and	taste.	A	
thorough	history	is	always	helpful	in	guiding	a	more	thorough	examina-
tion	of	the	resident.	The	nurse	should	report	any	newly	found	respiratory	
symptoms	or	findings	to	the	health	care	provider.

Respiratory Disorders
The	respiratory	system	is	a	vital,	life	sustaining	organ	system	that	requires	
immediate	action	at	first	signs	of	distress	or	failure.	In	most	LTC	facilities,	
there	are	a	significant	number	of	residents	requiring	treatment	and	moni-
toring	of	airway	disease.	Knowing	the	conditions,	symptoms,	and	treat-
ment	of	these	disorders	empowers	the	nurse	who	has	the	responsibility	
for	initiating	potentially	life-sustaining	early	treatment.	

Crackles — An adventitious lung 
sound heard on auscultation of 
the chest, produced by air  
passing over retained airway 
secretions or the sudden  
opening of a collapsed airway; 
an intermittent sound described 
as coarse or fine

Rhonchi — A low-pitched 
wheezing, snoring, or squeaking 
sound heard during auscultation 
of the chest of a person with 
partial airway obstruction.

Wheezes — Continuous  
musical sound caused by  
narrowing of the lumen of a 
respiratory passageway, often 
noted only by the use of a 
stethoscope
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Chronic Obstructive Pulmonary Disease (COPD) 

Chronic obstructive pulmonary disease (COPD)	is	a	group	of	diseases,	
including	chronic bronchitis	and	emphysema.	It	is	estimated	that	10	
percent	of	the	United	States	population	over	age	55	have	the	diagnosis	of	
COPD.	COPD	is	the	fourth	leading	cause	of	death	in	the	United	States.	
In	the	past	15	years,	the	incidence	of	COPD	has	risen	more	dramatically	
than	the	other	nine	leading	causes	of	death.	According	to	the	American	
Lung	Association,	the	annual	cost	of	treating	COPD	is	estimated	at	over	
$42	billion.

COPD	is	characterized	by	chronic	obstruction	of	airflow,	which	can	be	re-
versible	or	irreversible.	Airway	inflammation	and	recurrent	infection	also	
characterize	the	spectrum	of	this	chronic	respiratory	disease.	The	leading	
cause	of	COPD	is	cigarette	smoking,	which	causes	the	inflammatory	reac-
tion	in	the	airways.

Emphysema	is	defined	as	enlargement	and	destruction	of	the	walls	of	
the	alveoli.	This	destruction	causes	a	change	in	surface	area	of	the	alveoli,	
reducing	the	ability	for	oxygen	(O2),	carbon	dioxide	(CO2),	and	other	gases	
to	exchange.	Loss	of	alveolar	wall	elasticity	prevents	full	exhalation	and	
results	in	trapping	of	CO2	in	the	sacs,	further	diminishing	gas	exchange	
and	contributing	to	the	resident’s	shortness	of	breath.	

Chronic bronchitis	is	defined	as	a	productive	cough	occurring	on	most	
days	of	the	month	for	at	least	three	months	of	the	year	for	two	consecu-
tive	years.	A	productive	cough	begins	several	years	after	the	person	starts	
smoking.	Sputum	is	clear	with	quantities	measuring	from	less	than	one	
tablespoon	to	several	tablespoons.	Increased	quantity	and	change	in	color	
is	suggestive	of	infection.

The	cough	of	COPD	can	be	so	harsh	that	rib	fracture	can	occur,	especially	
in	the	older	adult	who	also	has	osteoporosis.	Shortness	of	breath	is	the	
most	disabling	symptom	usually	beginning	after	age	50	and	progressively	
worsening.	Wheezing	is	first	noted	by	the	patient	when	he	is	in	a	lying	
position,	but	with	progressive	disease	occurs	in	any	position.	Symptoms	
worsen	rapidly	in	the	elderly	patients,	especially	in	females.

Hypoxemia	(low	oxygenation	of	the	blood)	may	develop	and	present	with	
mental	dysfunction,	inability	to	concentrate,	and	short-term	memory	loss.	
Hypercapnia	(excess	of	carbon	dioxide	in	the	blood)	may	develop	later	
and	slowly	lead	to	increased	fatigue,	lethargy,	confusion,	and	brain	swell-
ing.	Two	characteristics	that	may	be	noted	when	residents	are	developing	
distress	include	pursed-lip	breathing	and	postural	changes.	Exhalation	
through	pursed	lips	creates	a	back	pressure	into	the	lungs,	acting	as	a	
splint	to	hold	the	airways	open.	This	enhances	the	emptying	of	carbon	
dioxide	trapped	in	the	alveoli	and	total	gas	exchange	process.	Postural	
changes,	such	as	leaning	forward	in	a	sitting	position	with	the	elbows	on	
the	thighs	or	a	table,	raises	the	shoulders	and	increases	the	curvature	of	

Chronic Obstructive Pul-
monary Disease (COPD) — 
Disease characterized by a 
limitation of the airflow in 
the lung, which develops over 
time and is not totally  
reversible

Emphysema — A condition 
of the lung characterized by 
an abnormal increase in the 
size of air spaces distal to the 
terminal bronchioles

Chronic Bronchitis —  
Inflammation of a bronchus or 
bronchi; with both acute and 
chronic varieties;  
symptoms usually include 
fever, coughing, and expec-
toration; chronic forms may 
involve secondary changes to 
lung tissue

Hypoxemia — Deficient  
oxygenation of the blood

Hypercapnia — Excess of 
carbon dioxide in the blood

The leading cause of COPD is 
cigarette smoking.
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the	diaphragm,	enlarging	the	chest	cavity	and	making	breathing	easier.	
Exacerbations	of	COPD,	although	usually	related	to	bacterial	or	viral	
infections,	often	may	not	result	in	fever	or	elevation	in	white	blood	cells	
early	in	the	infection	process.	Subtle	signs	of	distress	are	important	to	
detect	and	report	to	the	provider.

The	risk	factors	for	developing	COPD	are	environmental	and	genetic.	Cig-
arette	smoking	is	the	primary	risk	factor	for	over	80	percent	of	all	cases.	
Low	body	weight,	second-hand	smoke,	childhood	respiratory	diseases,	
and	environmental	toxins	increase	the	risk	of	COPD.

Treatment	of	chronic	bronchitis	and	emphysema	is	aimed	at	symptom	re-
lief.	There	is	no	cure	for	these	disorders.	The	primary	goal	is	to	maximize	
functional	independence	and	avoid	repeated	hospitalizations.	Compro-
mised	lung	function	eventually	leads	to	reduced	physical	activity	and	loss	
of	independence.	This	is	often	associated	with	anxiety,	depression,	loss	of	
appetite,	decreased	self-esteem,	and	sexual	dysfunction.

Education	about	exercise,	nutrition,	smoking	cessation,	and	avoidance	of	
infection	can	help	improve	the	patient’s	quality	of	life.	Assuring	that	the	
long-term	care	resident	receives	annual	influenza	vaccinations	and	is	up	
to	date	on	the	Pneumovax®	is	essential	in	infection	prevention.

Shortness	of	breath	is	more	prominent	in	residents	with	chest	wall	muscle	
and	diaphragm	fatigue.	Nursing	interventions	to	reducing	shortness	of	
breath	may	include	the	reinforcement	of	pulmonary	rehabilitation	tech-
niques,	thus	strengthening	these	muscles.	This	can	be	achieved	by	hav-
ing	the	resident	inhale	deeply	through	the	nose	and	then	breathing	out	
through	pursed	lips	for	10	to	15	minutes	several	times	a	day.	Assure	that	
the	resident	has	adequate	nutrition.	Decrease	the	amount	of	respiratory	
muscle	work	with	mucous	thinning	agents	(quaifinesin)	and	diet.	Oxygen	
requirements	may	be	reduced	with	aerobic	conditioning	exercises.	These	
are	often	initiated	by	physical	or	occupational	therapy.	The	resident	may	
require	oxygen	supplementation	to	sustain	exercise.	

Management	of	COPD	is	aimed	at	control	
of	symptoms,	prevention	of	exacerbations,	
and	improvement	of	lung	function.	Man-
agement	includes	oxygen	and	drug	therapy.	
Bronchodilators	are	the	most	commonly	
used	medications.	This	class	includes	in-
haled	B-agonists	and	anticholinergics.	The	
preferred	route	of	delivery	for	the	elderly	
resident	may	be	the	dry-powder	inhaler,	as	
it	does	not	require	the	coordination	that	
the	metered-dose	inhalers	require.	Many	
elderly	and	especially	COPD	patients	do	
not	have	the	lung	volume	required	to	effectively	use	metered-dose	inhal-
ers	(MDIs).	In	these	patients,	nebulizers	may	be	the	most	effective	mode	

Symptoms of COPD include 
cough, increased sputum 
production, shortness of breath, 
and wheezing.

Bronchodilators are the most 
commonly used medications for 
treating COPD. 

Proper training of the staff on 
spacer use should include  
exhaling prior to  
discharging the inhaler, a SLOW 
deep breath in, and a breath 
hold (5-10 seconds long or to 
the best of the resident’s  
ability) at the top of their  
inhalation.

Figure 38.1. Proper use of inhal-
ers is very important.
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of	delivery.	However,	whenever	MDIs	are	used	spacers	should	always	be	
used	with	the	MDI.	This	will	maximize	the	delivery	of	medication	to	the	
patient.

Caution	must	be	taken	with	use	of	nebulized	inhalers	because	of	the	risk	
of	contamination	without	proper	cleaning	and	drying	of	the	equipment.	
Bronchodilators	are	now	available	in	short-	and	long-acting	forms.	The	
most	common	side	effects	of	B-agonists	include	anxiety,	tremor,	increased	
heart	rate,	and	mild	reduction	in	potassium.	Anticholinergics	can	cause	
problems,	such	as	blurred	vision,	dry	mouth,	and	(less	commonly)	wors-
ened	glaucoma	and	prostate	enlargement.

Other	medications	used	to	treat	COPD	include	inhaled	steroids,	oral	
steroids,	and	theophylline.	Inhaled	steroids	can	cause	oral	thrush	if	oral	
hygiene	is	not	performed	regularly	after	use	of	these	medications.	Oral	
steroids	are	plagued	with	a	variety	of	side	effects,	such	as	increased	infec-
tion,	skin	breakdown,	increased	risk	of	bone	thinning,	fluid	retention,	
weight	gain,	and	mental	status	changes.	Theophylline	is	associated	with	
difficulty	sleeping,	stomach	upset,	heart	rhythm	abnormalities,	and	sei-
zures.	Supplemental	oxygen	is	often	necessary	for	those	residents	with	
COPD	and	is	believed	to	be	the	primary	treatment	that	prolongs	life	in	
these	residents.

Asthma

Asthma	is	a	chronic	inflammatory	disorder	of	the	airways.	The	triggers	of	
asthma	include:	pollution,	allergens,	chemicals,	emotional	distress,	exer-
cise,	tobacco	smoke,	viruses,	and	acid	reflux.	Asthma	in	the	older	adult	of-
ten	goes	undiagnosed	and	undertreated. Cough	is	the	most	common	pre-
senting	symptom.	Adults	with	asthma	present	with	shortness	of	breath,	
wheezing,	chest	tightness,	sore	throat,	and	sleep	disruption.	Asthma	is	
also	associated	with	aspirin	sensitivity	and	allergies.	Asthma	symptoms	in	
the	elderly	are	often	thought	to	be	COPD,	especially	in	smokers.		Howev-
er,	wheezing,	particularly	in	the	non-smoker	is	more	likely	a	symptom	of	
asthma.	Shortness	of	breath	at	night,	particularly	between	4:00	a.m.	and	
6:00	a.m.	is	strongly	suggestive	of	asthma.	On	the	other	hand,	shortness	
of	breath	one	to	two	hours	after	lying	down	is	suggestive	of	heart	failure.	
One-half	of	adults	with	asthma	also	have	chronic	bronchitis.

Elderly	patients	in	their	80s	and	90s	may	develop	asthma,	which	often	
goes	undiagnosed	and	undertreated.	Wheezing,	particularly	in	the	non-
smoker,	is	a	red	flag	and	may	be	a	symptom	of	asthma.

Diagnosis	of	asthma	is	made	by	pulmonary function testing (PFTs),	
which	will	help	to	determine	extent	of	pulmonary	obstruction.	Chest	x-
ray	is	performed	to	rule	out	pneumonia,	pneumothorax,	and	heart	failure.	
Sputum	cultures	may	be	ordered	to	distinguish	asthma	from	bronchitis.

Asthma — Recurrent attacks 
of shortness of breath, with 
airway inflammation and 
wheezing due to spasmodic 
contraction of the bronchi; 
some cases are allergic 
manifestations in sensitized 
persons; others are provoked 
by factors such as vigorous 
exercise, irritant particles, 
and psychological stresses

Pulmonary Function Testing 
(PFTs) — Any of numerous 
tests that measure aspects 
of the respiratory system in 
order to test capacities, flow 
rates, volumes, gas exchange, 
pulmonary blood flow, blood 
gases, and pH of blood
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Treatment	of	asthma	involves	identification	and	avoidance	of	triggers.	
If	the	resident	suffers	from	allergies,	nursing	intervention	should	focus	
on	environmental	changes	to	reduce	exposure	to	irritants	such	as	dust,	
mold,	and	smoke.	Antihistamines	will	also	control	allergy	symptoms.	If	
the	resident	has	acid	reflux,	nurses	need	to	encourage	residents	to	remain	
upright	for	two	hours	after	eating.	Avoidance	of	caffeine,	nicotine,	alcohol,	
peppermint,	and	chocolate	will	also	reduce	acid	reflux.	A	review	of	the	
residents’	medications	should	be	undertaken	to	assess	for	any	medications	
that	could	worsen	asthma.	The	nursing	staff	should	instruct	the	resident	
to	communicate	how	frequently	to	use	inhalers	if	they	are	kept	at	the	
bedside.	Increased	use	of	inhalers	is	frequently	an	indication	of	worsen-
ing	symptoms	and	must	be	reported	to	the	provider	immediately.	Routine	
vaccinations	for	influenza	and	Pneumovax®	are	critical	for	prevention	of	
infection.

Prescription	medication	use	is	based	on	the	severity	of	the	patient’s	
symptoms.	Inhaled	beta-2	agonists	and	inhaled	corticosteroids	are	the	
mainstays	of	therapy.	Residents	must	be	educated	on	disease	management	
and	use	of	metered	dose	inhalers.	Some	elderly	individuals	may	find	it	too	
difficult	to	manipulate	inhalers	because	of	lack	of	coordination	or	arthri-
tis.	The	use	of	spacers	will	help	improve	their	technique.	Dry-powder	in-
halers	do	not	require	coordination	and	strength,	so	they	are	often	a	more	
appropriate	choice	of	treatment.	Beta	agonists	are	associated	with	side	
effects,	including	agitation,	tremor,	and	arrhythmias.	The	most	common	
side	effect	of	inhaled	steroids	is	oral	thrush.	Daily	oral	hygiene	after	use	of	
inhaled	steroids	will	help	prevent	thrush.

Oral	steroids	are	often	used	for	exacerbations	of	asthma.	Occasionally,	
they	are	used	long	term	for	asthma	control.	Steroid	therapy	is	associated	
with	significant	risks	in	the	elderly	population.	Side	effects	of	steroids	
in	the	elderly	include	confusion,	agitation,	elevations	in	blood	sugars,	
increased	risk	of	bone	fractures,	and	skin	breakdown.	Ideally,	improved	
control	of	asthma	and	treatment	of	the	triggers	of	asthma	will	significantly	
reduce	the	need	for	oral	steroids.	

Respiratory Infections

Respiratory	tract	Infections	are	the	most	commonly	seen	infection	in	
LTC.	These	infections	span	from	upper	and	lower	respiratory	infections.	
The	common	cold,	acute	bronchitis,	and	influenza	are	considered	“upper”	
respiratory	(URI).	Pneumonia	and	tuberculosis	are	infections	of	the	lung	
parenchyma	and	are	considered	“lower”	respiratory	infections	(LRI).

Rhinovirus (the common cold)	is	highly	contagious	and	is	caused	by	
any	number	of	viruses	that	are	drawn	to	the	nasal	mucosa.	These	viruses	
mutate	quickly,	so	“cures”	are	not	available.	Supportive	therapy,	such	as	
drinking	liquids,	nasal	saline	spray,	antipyretics	for	fever	and	preventing	
secondary	bacterial	infections,	is	often	used.	There	is	high	risk	for	resi-
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dents	to	develop	the	complication	of	secondary	bacterial	infection.	The	
natural	throat	bacteria	can	grow	in	the	mucus	environment	and	cause	
middle	ear	infections,	sinusitis,	bacterial	bronchitis,	and	pneumonia.	
While	antibiotics	are	not	used	to	treat	the	rhinovirus,	they	may	be	pre-
scribed	prophylactically	in	an	attempt	to	prevent	a	secondary	bacterial	
infection.

Acute bronchitis	is	an	inflammation	of	the	main	bronchi,	most	often	
initially	stimulated	by	a	viral	infection,	but	secondary	bacterial	infection	
is	also	common.	The	initial	symptom	of	acute	bronchitis	is	a	cough.	The	
cough	may	be	accompanied	by	clear	mucous	production	or	it	may	be	a	
dry	cough	that	can	range	from	mild	to	severe.	There	is	generally	not	a	
complaint	of	shortness	of	air	(SOA)	except	directly	after	a	coughing	spell.	
When	the	productive	cough	begins	to	produce	very	thick	yellow,	green,	or	
tan	sputum,	which	is	often	accompanied	by	a	bad	taste,	there	is	generally	
a	bacterial	load	developing.	This	usually	requires	antibiotic	therapy	and	
sometimes	the	use	of	a	mucolytic	agent	to	thin	the	sputum.	A	nebulizer	
treatment	may	be	ordered	to	dilate	the	bronchi.	If	the	cough	is	productive,	
the	provider	may	request	a	sputum	culture	before	starting	antibiotics.

Influenza	is	a	very	serious	viral	infection	in	the	elderly.	It	can	lead	to	se-
vere	illness	and	death.	Influenza	creates	significant	inflammation	destroy-
ing	the	ciliated	epithelial	cells	that	line	the	bronchial	tree.	This	leads	to	
reduced	mucociliary	clearance	and	an	abundant	collection	of	mucus	ob-
structing	the	airway.	Symptoms	include	fever,	cough,	shortness	of	breath,	
muscle	aches,	extreme	fatigue,	loss	of	appetite,	and	rhinorrhea	(runny	
nose	with	clear	drainage	and	no	congestion).

Secondary	bacterial	infection	of	the	respiratory	tract	often	develops	
quickly	as	the	primary	complication	of	influenza.		Patients	with	COPD,	
asthma,	cardiac,	or	metabolic	disease	(such	as	diabetes)	are	at	highest	risk	
for	complication	and	death.	Non-pulmonary	complications	include	myo-
sitis,	pericarditis,	Guillain-Barre’ Syndrome,	encephalitis,	and	tempo-
rary	loss	of	taste	and	smell.

Treatment	is	focused	on	supportive	therapy	and	prevention	of	complica-
tions.	Fluids,	nebulized	bronchodilators,	rapid	treatment	of	secondary	
bacterial	infection,	control	of	fever	and	pain	are	primary	interventions.	
Nutritional	support	is	indicated	as	quickly	as	tolerated.

Prevention	includes	an	annual	flu	vaccine	and	timely	pneumonia	vaccines.	
Limiting	exposure	by	minimizing	contact	with	high-risk	individuals	such	
as	school	age	children	or	visitors	with	URI	symptoms	during	flu	season,	
is	desirable.	While	vaccines	reduce	the	severity	of	symptoms	or	can	often	
prevent	the	infection	completely,	the	flu	vaccine	requires	two	weeks	for	
the	body	to	build	antibody	response,	then	the	immunity	declines	over	
several	months.	It	is	contraindicated	in	residents	with	febrile	illness,	egg	
allergy,	or	history	of	Guillain-Barre’	Syndrome.	It	is	imperative	that	indi-

Myositis — Inflammation of a 
voluntary muscle

Pericarditis — Inflammation of 
the pericardium

Guillain-Barre’ Syndrome — 
Acute febrile polyneuritis

Encephalitis — Inflammation of 
the brain

Mucolytic — An agent that 
exerts a destructive effect on 
mucus by dissolving or  
destroying mucus

90 percent of influenza- 
associated deaths in the United 
States occur in patients over 
the age of 65. 



FENCE Student Manual 10

vidual	staff	and	family	contacts	consider	taking	the	vaccine	as	well.	This	is	
to	protect	other	residents	as	well	as	the	individual	from	illness.

Pneumonia	is	an	inflammatory	reaction	to	a	bacteria	or	virus	and	is	the	
leading	infectious	cause	of	death	in	the	elderly.	Death	related	to	pneu-
monia	is	directly	related	to	the	number	of	other	illnesses	the	person	
has.	Chronic	illnesses	such	as	CAD,	COPD,	and	diabetes	increase	the	
incidence	of	pneumonia.	Other	factors	include:	immobility,	reduced	gag	
reflex,	malnutrition,	and	poor	oral	hygiene.	Residents	with	enteral	feed-
ings	(NG	or	PEG	tubes)	are	at	particularly	high	risk.	Aspiration	is	also	a	
frequent	cause	of	pneumonia	in	the	elderly	population.	Elderly	residents	
are	at	increased	risk	of	aspiration	due	to	weakness,	confusion,	and	medi-
cation	side	effects.	

Symptoms	of	pneumonia	can	range	from	lethargy,	anorexia,	and	delirium	
to	septic	shock.	Chest	pain,	shortness	of	breath,	productive	cough,	and	
chills	are	not	consistently	present	in	the	elderly.	Only	30	to	60	percent	will	
present	with	high	fever	or	increased	white	blood	cell	count.	The	elderly	
typically	present	with	acute	confusion,	delirium,	and	tachycardia.	Physi-
cal	findings	in	the	elderly	with	pneumonia	also	include	respiratory	rate	
greater	than	20,	low	blood	pressure,	and	diminished	or	absent	breath	
sounds.	Diagnosis	of	pneumonia	is	made	by	chest	x-ray.

Treatment	of	pneumonia	involves	antimicrobial	therapy,	which	varies	
depending	on	the	infecting	organism.	Respiratory	support,	such	as	oxygen	
therapy	and	nebulized	bronchodilators,	are	also	used	to	treat	pneumo-
nia.	Rehydration	is	imperative.	Sedatives	should	be	avoided	as	they	may	
decrease	deep	inspiration	and	force	of	cough.	When	palliative	care	is	the	
goal,	opioids	are	often	helpful	with	shortness	of	breath	or	air	hunger.

Pneumococcal	vaccine,	yearly	influenza	vaccination	and	treatment	of	risk	
factors	are	important	in	the	prevention	of	pneumonia.	Evaluation	by	a	
speech	therapist	may	be	indicated	in	residents	at	risk	of	aspiration.	Nurs-
ing	and	medical	intervention	for	treatment	of	gastric	reflux	is	also		
imperative.

Tuberculosis (TB)	is	an	infectious	disease	caused	by	mycobacterium	
tuberculosis.	In	the	United	States,	the	number	of	reported	cases	of	TB	
has	declined	since	1992	with	the	exception	of	foreign-born	persons.	The	
elderly	are	at	increased	risk,	accounting	for	one-third	of	the	newly	diag-
nosed	cases.	Elderly	residents	of	long-term	care	facilities	are	at	increased	
risk	of	reactivation	of	past	infection	and	susceptible	to	new	infection.	
Most	of	the	cases	of	TB	in	the	elderly	occur	in	the	respiratory	tract	but	
can	also	affect	bone,	joints,	spine,	skin,	and	the	genital	urinary	tract.	This	
chapter	will	limit	discussion	of	TB	to	pulmonary	involvement.

Primary	TB	(no	history	of	previous	infection	or	exposure)	is	acquired	
by	inhaling	droplets	of	viable	or	live	organisms.	The	live	organism	may	
invade	the	body	in	the	upper	lung,	brain,	bone,	kidneys,	and	often	lies	
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dormant	as	long	as	the	body’s	immune	system	remains	intact.	Poor	nutri-
tion,	alcoholism,	drug	addiction,	and	reduced	immune	system	function-
ing	(as	seen	in	the	elderly)	can	reactivate	dormant	organisms.	Common	
chronic	diseases,	including	diabetes,	cancers,	and	chronic	renal	failure	as	
well	as	medications	such	as	steroids,	increase	risk	and	reactivation	of	the	
infection.

Symptoms	of	TB	are	both	respiratory	and	systemic	and	can	include	pro-
ductive	cough,	hemoptysis,	fever,	weight	loss,	night	sweats,	and	fatigue.	
However,	symptoms	are	much	less	likely	in	elderly.	The	elderly	most	often	
present	with	acute	onset	of	fever,	weight	loss,	and	enlargement	of	the	
spleen	and	liver.

Diagnostic	tests	include	the	TB	skin	test	and	the	chest	x-ray.	The	Mantoux	
skin	test	method	of	skin	testing	is	a	subdermal	injection	of	polysorbate-
stabilized	purified	protein	derivative	(PPD)	antigen	to	test	for	TB	infec-
tion.	Five	tuberculin	units	are	injected	intradermally,	usually	on	the	inner	
forearm.	The	site	is	examined	48	to	72	hours	after	injection	to	observe	for	
a	reaction.	The	diameter	of	skin	reaction	is	measured,	and	the	size	corre-
lates	to	the	probability	of	infection.	Greater	than	10mm	is	a	positive	reac-
tion.	A	reaction	of	5	to	10mm	is	suspect	in	high-risk	patients.	High-risk	
persons	include	those	with	a	household	member	or	close	contact	with	an	
infected	person.	Most	elderly	patients	with	TB	disease	have	a	positive	test.	
Positive	tests	are	generally	followed	up	with	sputum	cultures,	chest	x-ray,	
and	CT	scan.	Long-term	care	facility	protocols	should	be	followed	on	the	
frequency	of	testing.

The	term,	“TB	infection,”	may	be	used	when	a	person	has	been	infected	
and	has	a	positive	tuberculin	skin	test	but	remains	asymptomatic.	Active	
TB	disease	may	be	the	diagnosis	used	in	those	persons	with	symptoms	of	
the	infection.

In	the	treatment	of	active	TB	disease,	hospitalization	with	respiratory	
isolation	should	be	considered	in	the	initial	stages	of	the	active	pulmonary	
disease	to	minimize	the	risk	of	spreading.	Chemotherapy	for	two	weeks	
usually	renders	the	patient	noninfectious.	These	chemotherapy	drugs	
are	given	in	different	combinations	according	to	possible	drug	resistance	
for	a	period	of	nine	months.	During	the	treatment,	liver	enzymes,	biliru-
bin,	serum	creatinine,	complete	blood	count,	platelets,	uric	acid	as	well	
as	signs	of	hepatitis	(jaundice,	fever,	anorexia,	and	dark	urine)	should	be	
monitored	monthly.

The	prevention	of	spread	of	TB	infection	is	accomplished	through	proper	
screening.	In	general,	all	new	employees	and	new	residents	in	long-term	
care	facilities	should	undergo	skin	testing	and	then	annual	screening	as	
defined	in	the	facility	policies.	A	chest	x-ray	should	be	performed	on	all	
persons	testing	positive.	Prevention	of	active	TB	can	be	achieved	with	iso-
niazid	(INH).	The	decision	to	use	INH	for	prophylaxis	must	be	weighed	

Hemoptysis — Expectoration of 
blood or blood-stained sputum
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against	the	risk	of	hepatotoxicity	(liver	toxicity).	The	older	the	patient,	the	
greater	the	risk	of	hepatitis;	however,	the	benefit	usually	outweighs	the	
risk.	Treatment	is	with	isoniazid	(INH)	300mg	per	day	orally	or	900	mg	
orally	two	times	per	week	for	six	to	12	months.

Lung Cancer

Lung cancer	is	a	disease	of	the	elderly,	increasing	with	age.	A	65-year-old	
male	has	a	50	times	greater	likelihood	of	lung	cancer	than	a	25	year	old.		In	
90	percent	of	males	and	80	percent	of	females	with	lung	cancer,	the	dis-
ease	is	related	to	cigarette	smoking.	The	number	of	years	of	cigarette	use	is	
directly	related	to	risk	of	cancer.	There	is	a	20-year	natural	history	between	
initial	smoking	exposure	and	development	of	lung	cancer.	There	are	four	
types	of	lung	cancer:	

•	 Squamous cell —	Carcinoma	developed	from	squamous	epithe-
lium,	having	cuboid	cells	and	characterized	by	keratinization	and	
often	by	preservation	of	intercellular	bridges.	Squamous	cell	is	the	
most	common	lung	cancer	in	the	elderly	and	is	slow	growing,	usually	
arising	in	the	central	airways.

•	 Adenocarcinoma	—	A	type	of	lung	cancer	made	up	of	cuboidal	or	
columnar	cells	in	a	discrete	mass,	usually	at	the	periphery	of	the	
lungs;	most	such	tumors	form	glandular	structures	containing	mu-
cin;	characterized	by	slow	growth,	but	an	early	invasion	of	blood	
and	lymph	vessels	may	occur,	giving	rise	to	metastases	while	the	
primary	lesion	is	still	asymptomatic.	Adenocarcinoma	is	the	second	
most	common	and	generally	has	a	worse	prognosis,	arising	from	the	
bronchial	and	mucosal	glands.

•	 Large cell carcinoma	—	A	type	of	lung	cancer	of	undifferentiated	
(anaplastic)	cells	of	large	size;	a	variety	of	squamous	cell	carcinoma	
that	has	undergone	further	differentiation.	Large	cell	carcinoma	
makes	up	only	15	percent	of	all	lung	cancer.

•	 Small cell (oat cell) carcinoma	—	A	common,	highly	malignant	
form	of		bronchogenic	carcinoma	in	the	wall	of	a	major	bronchus,	
occurring	mainly	in	middle-aged	individuals	with	a	history	of	to-
bacco	smoking;	metastasis	to	the	hilum	and	to	mediastinal	lymph	
nodes	common.	Small	cell	is	found	in	25	percent	of	lung	cancer	in	
the	elderly;	it	is	the	most	rapidly	growing	and	most	receptive	to	che-
motherapy.

Symptoms	of	lung	cancer	depend	on	the	type	of	growth.	Cough,	shortness	
of	breath,	chest	pain,	bloody	sputum,	wheeze,	fever,	and	productive	cough	
are	the	most	common	symptoms.	Persistent	hoarseness	and	chest	wall	
pain	are	also	symptoms	that	warrant	further	evaluation.	Diagnosis	of	lung	
cancer	is	made	through	chest	x-ray	but	is	not	useful	in	screening.	The	CT	
scan	is	a	valuable	addition	to	the	chest	x-ray.

Lung Cancer — Cancer that 
forms in tissues of the lung, 
usually in the cells lining air 
passages, includes two main 
types, small cell and non-
small cell lung cancer, which 
are diagnosed based on how 
the cells look under a  
microscope

Lung cancer is the leading 
cause of cancer-related death 
in men and women in the United 
States. Smoking cessation at 
any age will reduce the risk of 
lung cancer.
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Treatment	decisions	should	not	be	based	on	age	but	on	cancer	type	and	
stage	as	well	as	the	resident’s	physical	and	mental	status.	For	some	elderly	
with	severe	dementia	or	other	advanced	disease,	symptomatic	relief	may	
be	the	goal.	Cure	with	chemotherapy	is	rare	and	may	compromise	qual-
ity	of	life.	Radiation	therapy	can	be	used	as	primary	therapy	or	for	pain	
control	but	may	not	prolong	survival.	Age	alone	is	not	a	contradiction	to	
curative	surgery.

Nursing	interventions	with	residents	suffering	from	lung	cancer	must	focus	
on	encouraging	adequate	nutrition	and	hydration.	Monitoring	weekly	
weights,	oxygen	saturation,	and	daily	skin	care	are	important.	Nurses	must	
routinely	monitor	the	resident’s	level	of	pain	as	well	as	assessing	for	any	
signs	of	infection.	Considerations	for	individuals	having	had	surgical	inter-
vention	include	pain	management	and	respiratory	therapy.	For	the	person	
receiving	radiation	therapy	or	chemotherapy,	nursing	care	is	focused	on	
prevention	and	treatment	of	side	effects,	such	as	nausea,	vomiting,	skin	
breakdown,	and	weight	loss.	The	health	care	provider	will	discuss	pros	
and	cons	of	treatment	as	well	as	the	effects	on	quality	of	life.	The	resident’s	
wishes	regarding	terminal	care	must	be	discussed	and	respected.	

Understanding	the	risk	factors	of	these	disorders	allows	the	nurse	to	
influence	the	actions	of	the	staff	as	well	as	the	residents	to	reduce	their	
chances	of	severe	complications.	The	charge	nurse	holds	a	pivotal	role	in	
the	health	care	team	for	prevention,	assessment,	and	treatment	of	respira-
tory	disorders.
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