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Psychological	Aspects	of	Cardiovascular	Disease1

Introduction

In	considering	the	psychological	aspects	of	cardiovascular	disease	four

areas	are	discussed:	(1)	coronary	artery	disease;	(2)congestive	heart	failure;

(3)	 hypertension;	 and	 (4)	 special	 aspects	 of	 diagnosis	 and	 treatment.

Although	 the	 reader	 will	 note	 psychological	 variables	 common	 to	 each	 of

these	processes,	the	emphasis	is	different	in	each	situation.	In	coronary	artery

disease,	 attention	 is	 given	 to	 the	 precursant	 behavioral	 factors	 and

concurrent	social	events.	In	congestive	heart	failure,	emphasis	is	placed	upon

the	 interrelationship	 of	 sociological,	 psychological,	 and	 physiological	 stress

factors	 in	 precipitating	 failure	 in	 the	 presence	 of	 structural	 myocardial	 or

valvular	 changes.	 In	 hypertension,	 the	 progressive	 nature	 of	 the	 disease	 is

considered	in	terms	of	effecting	different	psychosocial	relationships	for	each

stage.	 The	 section	 on	 the	 psychological	 aspects	 of	 special	 procedures	 in

diagnosis	 and	 treatment	 discusses	 cardiac	 catheterization,	 cardiac

pacemakers,	 intensive	 care	 units,	 cardiovascular	 surgery,	 and	 the	 new

operant	conditioning	techniques.

The	 psychological	 aspects	 are	 discussed	 in	 terms	 of	 three	 phases:	 (1)

preillness	 behavior	 patterns	 and	 personality;	 (2)	 the	 psychological	 state	 of

the	 individual	at	 the	time	of	onset;	and	(3)	the	emotional	and	psychological
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reaction	 to	 illness.	 In	 each	 of	 these	 phases,	 the	 reader	 will	 find	 that	 it	 is

difficult	 to	 separate	 strictly	 psychological	 phenomenon	 from	 the

physioanatomic	 on	 one	 hand	 or	 from	 the	 socioenvironmental	 on	 the	 other.

Wherever	 possible,	 the	 interaction	 of	 these	 variables	 with	 one	 another	 is

stressed,	rather	than	an	implied	linear	or	causal	relationship	between	them.

The	literature	is	identified	in	considerable	detail	not	only	to	provide	current

and	historical	reference	sources	for	the	interested	student,	but	also	to	convey

the	complex	interrelationships	that	prevail.	At	the	same	time,	the	significance

of	 the	 findings	 presented	 are	 discussed	 in	 terms	 of	 their	 relevance	 and

applicability	 to	clinical	problems.	For	example,	 the	section	on	Psychological

Aspects	 of	Diagnosis	 and	Treatment	 identifies	 the	 increasing	 attention	 that

investigators	 have	 given	 to	 the	 adaptational	 responses	 of	 patients	 with

catastrophic	illness	and	the	significance	of	these	in	their	care.

Coronary	Artery	Disease	Epidemiological	Precursors

Epidemiological	Precursors

A	 discussion	 of	 psychosocial	 factors,	 precursant,	 concurrent,	 or

consequent	 to	 the	 development	 and	 onset	 of	 cardiovascular	 and	 coronary

artery	 disease	 begins	 with	 the	 work	 of	 epidemiologists.	 Specific	 factors

implicated	 by	 epidemiological	 study	 are	 diet—including	 caffeine—serum

lipids,	elevated	blood	pressure,	 smoking,	diabetes,	obesity,	and	cultural	and
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genetic	 traits.	 To	 date,	 almost	 all	 of	 these	 studies	 have	 been	 of	 men.	 The

Framingham	 studies	 conducted	 during	 the	 1960s	 correlated	 cholesterol

levels,	 elevated	 blood	 pressure	 and	 smoking	 with	 atherosclerosis.	 Heavy

cigarette	 smokers	 experienced	 a	 three-fold	 increase	 in	 incidence	 of

myocardial	 infarction	and	death	 from	any	cause	over	noncigarette,	 i.e.,	pipe

and	 cigar,	 and	 former	 smokers.	 Although	 the	 study	 failed	 to	 demonstrate	 a

relationship	with	angina	pectoris,	it	did	show	a	correlation	of	the	latter	with

weight	 gain	 after	 the	 age	 of	 twenty-five.	 Other	 investigators	 have	 verified

these	 relationships	 and	 suggested	 that	 smoking	 may	 act	 both	 as	 an

independent	factor	and	in	association	with	other	risk	factors.

Paffenbarger	 and	 his	 colleagues	 have	 reviewed	 the	 college	 health

records	 of	 individuals	who	 subsequently	 developed	 cardiovascular	 disease,

identifying	eight	precursors	 for	victims	of	coronary	disease:	heavy	cigarette

smoking,	 higher	 blood	 pressure	 levels,	 excess	 body	 weight,	 shortness	 of

stature,	nonparticipation	 in	 athletics,	 early	parental	death,	 only-child	 status

and	 “sociopsychological	 exhaustion”.	 Thomas,	 in	 a	 prospective	 study	 of

medical	 students	 has	 found	 similar	 correlations.	 More	 recently	 the	 lower

incidence	of	atherosclerotic	heart	disease	in	some	areas	of	the	United	States

has	 been	 related	 to	 the	 increased	 Lithium	 content	 in	 the	 water	 supply.	 A

similar	correlation	has	been	suggested	for	mental	illness,	which	is	made	more

interesting	 by	 at	 least	 one	 study	 which	 suggests	 that	 patients	 with

cardiovascular	 disease	 often	 have	 cyclothymic	 personalities.	 In	 a	 study	 of
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young	 men	 with	 coronary	 artery	 disease,	 Hatch	 et	 al.	 have	 found	 that

overnutrition	 and	 heavy	 smoking	 may	 interact	 with	 hereditary	 factors	 to

accelerate	 the	 progress	 of	 coronary	 atherosclerosis.	 Among	 the	 genetic

factors	 cited	 are	 short	 stature,	 vascular	 defects,	 and	 abnormalities	 in	 the

intermediary	metabolism	of	lipoproteins	and	carbohydrates.

Psychosocial	Precursors

In	a	review	of	 the	psychosocial	precursors	of	coronary	artery	disease,

Jenkins	 cites	 and	 evaluates	 162	 studies.	 He	 sees	 the	 need	 for	 larger

prospective	studies	to	examine	the	psychosocial	variables:	behavior	patterns,

crisis-related	 disease-onset	 situations,	 and	 social	 incongruity.	 He	 suggests

that	 these	 studies	 address	 themselves	 to	 four	 patterns	 of	 coronary	 artery

disease:	 (1)	 survivors	 vs.	 (2)	 nonsurvivors	 of	 myocardial	 infarctions;	 (3)

individuals	with	silent	infarctions;	and	(4)	patients	with	angina	pectoris.	Such

studies,	 he	 anticipates,	 will	 identify	 relative	 importance	 for	 each	 of	 the

psychosocial	variables	as	related	to	different	disease	patterns.	The	following

discussion	identifies	some	of	the	correlations	between	psychosocial	variables

and	coronary	artery	disease.

Social

Hinkle,	 on	 the	 basis	 of	 an	 earlier	 review	 of	 the	 social	 and	 biological

correlates	 of	 coronary	 artery	 disease,	 hypothesized	 that	 diet,	 activity
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patterns,	 increased	 latitude	 for	social	mobility,	and	striving	behavior	 foster,

via	 neuronal	 and	 hormonal	mechanisms,	 a	 biochemical	 environment	 in	 the

blood	 stream	 that	 accelerates	 atherosclerosis,	 facilitating	 occlusion	 of

coronary	 arteries,	 impairing	 blood	 supply	 to	 the	 heart	muscle,	 and	making

arrhythmias	 and	 death	 more	 likely.	 He	 believes	 that	 social	 and	 behavioral

variables	 cannot	 be	 dealt	with	 in	 broad	 general	 categories	 such	 as	 “stress”

and	“mobility”	but	must	be	studied	as	discrete,	 carefully	 limited,	vigorously

defined	 concepts	 or	 entities.	 Coronary	 artery	 disease	 is	 the	 outcome	 of	 a

complex	interaction	of	many	variables	in	which	no	single	one	predominates.

In	an	examination	of	the	variables	occupation	and	education,	Hinkle	and	his

colleagues	 executed	 a	 five-year	 survey	 of	 270,000	 Bell	 System	 employees

establishing	that:	(1)	men	attaining	the	highest	levels	of	management	do	not

have	a	higher	risk	of	coronary	artery	disease	than	men	at	the	lowest	 levels;

(2)	there	was	no	added	risk	for	men	elevated	quickly	or	transferred;	(3)	men

who	had	 college	degrees	 on	 entering	 the	 company	had	 a	 lower	 attack	 rate,

lower	death	rate,	and	lower	disability	rate	at	every	age,	 in	every	part	of	the

country,	and	in	all	departments;	(4)	the	difference	in	risks	exists	at	the	time	of

employment;	and	(5)	may	be	the	result	of	biological	differences	in	noncollege

as	 opposed	 to	 college	men	 related	 to	 social	 and	 economic	 background	 and

resulting	habits,	e.g.,	smoking,	diet,	childhood	health	care.

Other	 investigators	have	studied	 the	relationship	of	social	 class	 to	 the

incidence	of	coronary	artery	disease.	Friedman	and	Hellerstein	examined	this
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incidence	 in	 four	 groups	 of	 lawyers	 presumably	 divided	 on	 the	 basis	 of

economic	and	ethnic	background.	Lawyers	in	the	highest	and	lowest	groups

had	 a	 lower	 incidence	 than	 those	 falling	 in	 the	middle	 groups.	 Bruhn	 et	 al.

related	 a	 lower	 incidence	 of	 death	 from	 myocardial	 infarction	 with	 the

stability	of	the	community	in	the	comparison	of	a	mixed	ethnic	town	with	one

composed	 primarily	 of	 lower	 socioeconomic	 Italians.	 In	 a	 study	 of	 major

significance,	 Shekelle	 et	 ah,	 on	 the	 basis	 of	 a	 prospective	 study	 of	 1472

middle-aged	male	Caucasians	free	of	coronary	heart	disease,	concluded	that

the	 incongruities	 in	 social	 status	 are	 associated	 with	 the	 risk	 of	 coronary

heart	disease.	They	demonstrated	that	the	incidence	increased	as	the	number

of	incongruities	per	subject	increased.	Men	with	four	to	five	incongruities	had

six	 times	 the	 risk	compared	 to	men	with	no	 incongruities.	This	 finding	was

not	explained	by	correlations	with	serum	cholesterol,	arterial	pressure,	blood

glucose,	age,	educational	status,	weight,	or	cigarette	smoking.	An	interesting

relationship	was	observed	between	 level	 of	 education	 and	manifestation	of

cardiac	 symptoms	 with	 men	 in	 the	 highest	 and	 lowest	 strata	 manifesting

angina	pectoris	as	opposed	to	the	middle	strata	where	symptoms	and	signs	of

myocardial	infarction	prevailed.

Caffrey,	 in	a	retrospective	study	of	monks	with	myocardial	 infarctions,

emphasized	 that	 a	 profile	 of	 scores	 relative	 to	 a	 number	 of	 factors	 is	 of

greater	significance	in	ascribing	possible	etiogenicity	than	single	factors.	For

monks,	he	suggests	that	such	a	profile	including	behavior	pattern	type	A,	i.e.,	a
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moderately	 high	 level	 of	 responsibility,	 a	 family	 background	 of	 lower

socioeconomic	 status,	 a	 fairly	 sedentary	 occupation	 in	 one	 who	 has

previously	enjoyed	a	good	deal	of	exercise,	related	to	a	greater	likelihood	of

myocardial	 infarction.	Cassel	 et	 al.	 comparing	a	prevalence	vs.	 an	 incidence

study	among	rural	Georgians	concluded	that	the	previous	high	association	of

coronary	artery	disease	in	higher	social	class	white	men	as	opposed	to	lower

rates	for	lower-class	blacks	was	gradually	disappearing	presumably	because

of	the	increasing	behavioral	similarities	in	the	two	groups,	especially	among

the	younger	men.

Behavioral

Since	 1958,	 Friedman	 and	 Bosenman	 and	 their	 associates	 have

published	 extensive	 retrospective	 and	 prospective	 surveys	 relating	 a

behavior	 pattern,	 identified	 as	 type	 A,	 to	 coronary	 artery	 disease.	 In	 their

initial	studies,	they	correlated	behavioral	factors	including	intense	ambition,

competitiveness,	 constant	 preoccupation,	 the	 stress	 of	 occupational

deadlines,	and	a	sense	of	urgency	with	elevated	serum	cholesterol,	increased

blood	clotting,	arcus	senilis	and	clinical	coronary	artery	disease.	Subsequently,

they	 have	 measured	 the	 physiological	 reactions	 of	 subjects	 listening	 to	 a

specially	designed	tape	recording	of	two	monologues,	noting	that	individuals

designated	 as	 type	 A	 manifested	 greater	 respiratory	 excursions,	 more

frequent	clenching	of	fists	and	body	movement	on	listening	to	a	dull,	hesitant,
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monotonous,	 repetitive	monologue	as	compared	 to	 individuals	 identified	as

having	 a	 type-B	 behavior	 pattern.	 In	 a	 later,	 retrospective	 analysis	 of

prospectively	obtained	data,	 80	of	 113	men	who	developed	 coronary	heart

disease	 or	 higher	 serum	 alpha	 lipoproteins	 had	 been	 rated	 as	 exhibiting

behavior	pattern	type	A.	In	a	two	year	follow-up	study,	70	of	3524	employees

developed	 coronary	heart	 disease	 as	 demonstrated	by	 infarction	or	 angina.

All	 of	 these	 had	 initially	 shown	 an	 abnormal	 lipoprotein	 pattern,

hypertension	and/or	type-A	behavior	pattern.	Of	the	three,	the	latter	was	the

single	most	 constant	 factor.	 In	 contrast	 to	 the	 high	 risk	 of	 coronary	 artery

disease	identified	for	type-A	behavior,	they	established	a	substantially	lower

risk	for	a	type-B	behavior	pattern,	presumably	the	converse	of	type	A.	A	man

with	type	B	was	considered	to	be	essentially	immune	to	the	development	of

clinical	coronary	heart	disease	 if	he	exhibited	a	serum	cholesterol	 level	 less

than	226	μg./100	ml.,	a	serum	triglyceride	level	less	than	126	μg./100	ml.	or	a

serum	B/	00	 lipoprotein	 ratio	 less	 than	2.01	singly	or	 in	combination.	On	a

study	 of	 the	 vasculature	 of	 type	 A	 and	 type	 B	 succumbing	 to	 death	 for

whatever	 cause,	 they	 identified	 that	 the	 former	 exhibited	 severe	 coronary

atherosclerosis	six	times	more	frequently	than	the	latter.	 In	a	recent	review

article	 of	 their	 findings,	 a	more	 graphic	 description	 for	 the	 individual	with

type-A	 behavior	 is	 suggested	 as	 a	 coat	 of	 arms	 showing	 a	 clenched	 fist

wearing	a	stop-watch.	The	association	of	coronary	artery	disease	and	type-A

behavior	 is	 associated	 with	 parental	 coronary	 artery	 disease,	 elevated
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cholesterol,	 cigarette	 smoking,	 and	 elevated	 diastolic	 blood	 pressure.	 The

possible	role	of	 the	hypothalamus	 is	suggested.	Electrical	 stimulation	of	 the

diencephalon	 and	 lesions	 in	 the	 fornix,	 medial	 portion	 of	 the	 lateral

hypothalamus	 and	 either	 ventromedial	 or	 dorsomedial	 nucleus	 have

produced	transient	and	persistent	elevations	 in	plasma	cholesterol	 levels	 in

rats.	These	 elevations	have	 also	been	associated	with	more	 active	behavior

patterns.	 Pursuing	 their	 search	 for	 a	 more	 objective	 identification	 of

individuals	with	behavior	pattern	type	A,	the	Friedman	group	has	developed

a	twenty-item	questionnaire	and	a	voice	analysis	method	of	taped	interviews

which,	 they	 report,	have	achieved	 this	objective.	 Jenkins,	 in	a	 computerized

analysis	 of	 the	 questionnaire	 reports	 an	 astounding	 73	 percent	 correlation

with	interview	assessment	of	type-A	pattern.

Bahnson	has	suggested	another	personality	type	for	men	with	coronary

artery	 disease	 in	which	 passive	 and	 dependent	 traits	 rather	 than	 assertive

and	 dominant	 ones	 are	 manifested.	 This	 more	 “passive”	 pattern	 is

hypothesized	 as	 developing	 from	 unresolved	 attachments	 to	 mothers	 as

opposed	to	fathers	which	is	suggested	for	type	A.

The	work	of	Friedman	and	Rosenman	is	in	some	ways	a	refinement	of

that	 pioneered	 by	 Flanders	 Dunbar	 in	 the	 1930s	 and	 1940s.	 Based	 on	 an

extensive	 review	 of	 the	 literature	 until	 that	 time	 and	 the	 intensive

examination	of	1600	hospital	admissions,	she	 identified	personality	profiles
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for	 patients	 with	 a	 variety	 of	 illnesses,	 including	 coronary	 occlusion,

hypertensive	 cardiovascular	 disease,	 angina,	 rheumatic	 heart	 disease,	 and

arrhythmias.	Her	profiles	included	not	only	obsessive-compulsive	personality

traits,	but	also	passive-aggressive	defenses	for	the	expression	of	hostility	and

anger,	 rigid	 middle-class	 social	 patterns,	 and	 involved	 symbiotic	 family

relationships.	For	each	of	these	illnesses	she	delineated	one	or	more	features

in	several	areas	of	the	individual’s	psychosocial	 field	that	was	characteristic

for	 the	 group	 as	 a	 whole.	 These	 early	 identifications	 have	 spurred	 other

investigators	 toward	 more	 specific	 examinations	 using	 more	 sophisticated

methodologies.

More	thorough	studies,	such	as	those	of	Storment,	have	failed	to	confirm

an	 overall	 personality	 type	 for	 cardiovascular	 illness,	 although	 accord

sometimes	has	been	reached	for	selected	traits,	such	as	stability	of	mood	in

patients	with	coronary	occlusion	and	overcriticalness	in	hypertensives.	Other

studies	 continued	 to	 investigate	 the	 possible	 correlations	 between

personality	 and	 cardiovascular	 disease.	 More	 often	 than	 not,	 it	 seems	 that

what	is	considered	as	personality	is	poorly	defined	and	refers	rather	to	one	or

several	specific	traits.	Besides	this	difficulty,	as	several	critics	suggest,	many

of	 the	 studies	 have	 been	 retrospective	 and	 as	 such	 are	more	 suggestive	 of

types	of	responses	to	coronary	disease	rather	than	of	common	psychological

precursors.	Studies	have	 included	highly	selected	survivors,	 ignoring	the	30

percent	who	died	before	 inclusion,	as	well	as	 those	with	“silent”	 infarctions
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who	 are	 rarely	 identified.	 Prospective	 studies,	 focusing	 on	 more	 objective

measurements	and	larger	numbers	may	overcome	some	of	these	deficits.	The

few	prospective	studies	 that	have	been	executed	have	attempted	 to	answer

some	 of	 these	 criticisms.	 Lebovits	 et	 al.	 noted	 that	 individuals	who	 died	 of

coronary	 artery	 disease	 had	 higher	 Minnesota	 Multiphase	 Personality

Inventory	 (MMPI)	 scores	 on	 several	 testings	 as	 compared	 with	 those	 who

survived.	 Among	 survivors	 there	 had	 been	 a	 worsening	 of	 MMPI	 scores

between	the	first	and	second	examinations	prior	to	infarction	as	compared	to

individuals	who	did	not	subsequently	develop	heart	disease.	Brozek	followed

258	business	and	professional	men	between	the	ages	of	 forty-five	and	fifty-

five,	over	fourteen	years,	subsequently	comparing	thirty-one	who	developed

coronary	 disease	 with	 138	 who	 did	 not.	 The	 former	 showed	 higher

hypochondriasis	 scores	 on	 the	 MMPI,	 were	 more	 “aggressive”	 in	 their

interests,	and	had	higher	scores	on	the	Activity	Drive	Scale	of	the	Thurstone

Temperament	Schedule.

Of	 studies	 that	have	been	 retrospective,	 Ibrahim	et	al.	have	 suggested

that	 the	 similarities	 in	 characteristics	 that	 they	 and	 others	 have	 identified

probably	are	related	to	the	reaction	of	patients	to	the	disease."	They	studied

hypertension	 and	 elevated	 serum	 cholesterol	 in	 a	 coronary	 group	 and

compared	 it	with	two	at-risk	groups,	noting	that	 two-thirds	of	 the	coronary

group	 as	 opposed	 to	 one-fifth	 of	 the	 noncoronary	 group	 showed	 low-level

manifest	 hostility	 and	 elevated	 levels	 of	 anxiety	 and	 regression.	 However,
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Shekelle	 et	 ah,	 based	 on	 cross-sectional	 and	 longitudinal	 observations	 of

middle-aged	 men,	 conclude	 that	 a	 psychological	 pattern	 is	 not	 related	 to

either	the	risk	of	coronary	heart	disease	nor	is	 its	occurrence	related	to	the

loss	or	acquisition	of	psychological	patterns.

Other	retrospective	studies	have	contrasted	victims	of	 cardiac	disease

with	other	populations.	Bendian	and	Groen	 found	patients	with	myocardial

infarctions	 to	 be	 extroverts	 and	 suggested	 a	 cyclothymic	 personality	 for

coronary	patients.	Mine	et	ah,	found	cardiac	patients	to	show	a	greater	degree

of	rational	control.	Their	patients	showed	greater	inhibition	both	in	behavior

as	 measured	 by	 standard	 psychological	 tests	 and	 in	 cerebral	 cortical

functioning	as	measured	by	alpha-wave	frequency,	critical	frequency	flicker,

and	 reaction	 time.	 Cohen	 and	 Parsons	 contributed	 a	 negative	 correlation

showing	that	there	was	no	difference	in	time	perception	in	coronary	patients

as	opposed	to	others,	and	hypothesized	that	what	previous	investigators	had

identified	 in	 this	 regard	 related	 to	 socioeconomic	 variables.	Dreyfuss	 et	 ah,

observed	 that	 victims	 of	 myocardial	 infarction	 viewed	 the	 environment	 as

more	 conflict-laden,	 the	outcome	of	 their	 actions	 as	more	unclear	 and	with

less	 certainty	 of	 success.	 They	 felt	 their	 study	 supported	 Cleveland’s	 and

Johnson’s	hypothesis	of	weak	ego	boundaries	based	on	 the	 identification	of

chronic	 restlessness,	 underlying	 passivity,	 suppressed	 hostility,	 and	 sexual

conflicts.	Subsequently	Dreyfuss	noted	that	infarction	frequently	occurred	in

depressed	patients.	Wolff	described	compulsivity,	repressed	hostility,	strong
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repressive	superegos,	and	unfulfilled	oral	needs	for	psychiatric	patients	with

angina	pectoris.	Bruhn	et	ah,	contrasted	survivors	with	nonsurvivors	noting

greater	depression	as	determined	by	the	MMPI	for	the	latter.

In	 summary	 of	 the	 psychosocial	 aspects	 of	 coronary	 artery	 disease

during	the	past	decade	on	the	basis	of	carefully	constructed	hypotheses	and

methods,	 several	 conceptual	 approaches	 to	 the	 study	 of	 the	 precursors	 of

coronary	 artery	 disease	 have	 emerged.	 Paffenbarger,	 Thomas,	 and	 the

Framingham	 group	 have	 noted	 the	 association	 of	 such	 risk	 factors	 as

smoking,	hypertension,	 cholesterol	 levels,	 early	parental	death,	 and	activity

patterns	with	the	subsequent	development	of	coronary	artery	disease.

Hinkle	has	produced	striking	evidence	suggesting	that	higher	education

at	 the	 time	 of	 employment	 is	 the	 signal	 variable	 correlating	 with	 a	 lower

incidence	of	coronary	artery	disease.	He	suggests	that	this	may	be	related	to

social	 and	 economic	 factors.	 Shekelle	 et	 al.	 have	 introduced	 the	 intriguing

observation	that	social	 incongruity	is	related	to	increasing	risk	for	coronary

artery	 disease.	 Friedman,	 Rosenman,	 and	 their	 associates	 have	 repeatedly

identified	 the	 type-A	 behavior	 pattern	 as	 the	 single	most	 frequent	 variable

correlating	with	the	development	of	coronary	artery	disease.	Jenkins	through

a	computerized	analysis	of	interview	and	questionnaire	data	has	verified	this.

The	 social,	 behavioral,	 and	 physiological	 interrelationships	 remain	 to	 be

elucidated.	 To	 what	 extent	 these	 are	 mutually	 independent	 or	 dependent,
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genetically	 or	 epigenetically	 determined	 or	 cumulative	 remain	 for	 present

and	future	investigators	to	unravel.

Stress	and	Illness	Onset	Precursors

In	recent	years,	attention	of	investigators	has	turned	increasingly	to	the

environmental	situation	in	which	cardiovascular	disease	is	first	experienced.

The	 stress	 researchers,	 while	 not	 ignoring	 the	 importance	 of	 genetic	 and

previous	 behavior	 patterns,	 identify	 catastrophic	 events	 occurring	 in

temporal	proximity	to	the	first	symptoms	and	signs	of	cardiac	disease.	Harold

Wolff,	a	 father	of	modern	stress	research,	 in	a	number	of	carefully	designed

and	 executed	 studies	 demonstrated	 a	 relationship	 between	 stressful

situations	and	such	physical	 factors	as	circulatory	efficiency,	 faulty	exercise

tolerance,	 hemodynamic	 response,	 cardiac	 arrhythmias,	 renal	 blood	 flow,

electrocardiogram,	and	blood-pressure	changes	in	patients	with	and	without

structural	heart	disease.	He	identified	that	stress	occurring	concurrently	with

physical	activity	delayed	return	of	cardiovascular	factors	to	the	resting	state

following	 cessation	 of	 activity.	 Noting	 that	 individuals	 responded

cardiovascularly	to	stressful	situations	either	hyper-	or	hypodynamically,	he

offered	as	an	explanation	that	the	type	of	response	depended	on	the	symbolic

significance	(often	learned)	of	the	stress	to	the	perceiver.	Only	in	this	way	and

for	 the	 individual	was	 stress	 specific	 for	a	 specific	 cardiovascular	 response.

Fisher	noted	that	patients	with	cardiovascular	disease	frequently	presented	a
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history	 of	 working	 excessively	 under	 self-imposed	 and	 environmental

pressure,	 and	 reported	 a	 gradual	 increase	 in	 the	 number	 and	 intensity	 of

stressful	situations	prior	to	the	onset	of	manifest	heart	disease.	Van	der	Valk

and	 Groen	 emphasized	 the	 occurrence	 of	 myocardial	 infarction	 in	 a	 work

situation	as	a	result	of	interpersonal	conflict	precipitating	an	exaggeration	of

aggressive	 behavior.	 Liljefors	 and	 Rahe,	 in	 a	 study	 of	 identical	 twins

correlated	 life	 dissatisfactions	 as	 the	 single	most	 consistent	 factor	with	 the

severity	 of	 coronary	 heart	 disease,	 as	 distinguished	 from	 smoking,	 obesity,

hypercholesterolemia,	 the	 medical	 history	 and	 the	 physical	 examination.

Raab	reviewing	305	studies	relating	stress	factors	to	coronary	artery	disease

suggested	 that	 emotional	 and	 sensory	 stresses	 resulted	 in	 central	 nervous

system	 arousal	 of	 the	 pituitary-adrenal	 and	 sympathoadrenomedullary

systems	 resulting	 in	 the	 overproduction	 of	 adrenocortical	 steroids	 and

sympathomimetic	 catecholamines	 leading	 to	 a	 depletion	 of	 myocardial

potassium,	 elevation	 of	 blood	 pressure,	 and	 local	 myocardial	 hypoxia.	 He

included	fear,	anxiety,	anger,	frustration,	and	optical,	accoustical,	and	thermal

percepts	 among	 precipitating	 stimuli.	 Wolf,	 studying	 sudden	 death	 from

myocardial	 infarction	 and	 cardiac	 arrhythmias	 attributed	 these	 to

undampened	autonomic	discharges	in	response	to	either	afferent	information

from	 below	 or	 impulses	 resulting	 from	 integrative	 processes	 in	 the	 brain

involved	in	adaptation	to	stressful	life	experiences	or	both.	He	suggested	that

triggering	 stimuli	 were	 effective	 in	 situations	 of	 weary	 dissatisfaction,
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frustration,	feelings	of	abandonment	and	dejection,	especially	at	times	when

emotional	 reactions	 were	 not	 forthcoming	 from	 others.	 Engel	 emphasized

both	inhibitory	and	excitatory	parasympathetic	responses	in	association	with

stressful	 situations	 as	 leading	 to	 sudden	 death,	 the	 determinants	 of	 the

response	depending	upon	individual	psychobiologic	perception	and	reaction

to	stress.	Paul	 identified	the	epidemiologic	and	prodromal	causes	of	sudden

death	relating	these	to	arrhythmias	and	abnormal	free	fatty	acid	metabolism.

Rees	 and	 Lutkins	 found	 a	 six-fold	 increase	 over	 the	 expected	 mortality	 in

deaths	 from	myocardial	 infarction	 in	 London	widowers	within	 a	 six-month

period	 following	 the	 death	 of	 their	 spouses.	 Critics	 such	 as	 Horvath	 view

present	research	as	imprecise	because	of	the	failure	to	carefully	identify	and

measure	stress.	Mine	sees	coronary	artery	disease	as	a	disease	of	civilization,

and	 as	 a	 consequence	of	 an	 attempt	 at	 intellectual	 control	 over	 feeling	 and

subsequent	 behavior	 conditioned	 by	 a	 social	 environment	 that	 disallows

emotional	 response	 to	 stress,	 resulting	 in	 an	 arousal	 of	 the	 autonomic

nervous	 system.	 Werko	 suggests	 that	 attention	 to	 the	 changing	 social

structure	 in	 the	 community	 may	 be	 of	 the	 greatest	 importance	 in	 the

prevention	 of	 ischemic	 heart	 disease.	 These	 speculations	 lead	 into

metaphysical	 contemplations	 regarding	 the	 relationship	 of	 the	 disease	 and

civilizations	 which	 go	 beyond	 our	 present	 knowledge	 and	 our	 methods	 of

research.

In	summary,	the	situation	in	which	myocardial	infarction,	physiological
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decompensation,	 or	 sudden	 death	 occurs	 has	 been	 the	 subject	 of	 several

investigations.	The	illness	onset	situation,	whether	of	the	initial	process	or	a

recurrence,	 is	 seen	 as	 a	 stressful	 one	 leading	 to	 psychological	 and

physiological	changes.	Stressful	situations	are	frequently	associated	with	loss

and	bereavement	which	in	the	vulnerable	or	sensitized	individual	may	lead	to

psychological	 and	 physiological	 decompensation.	 The	 particular	 stress

eliciting	 a	 reaction	 may	 be	 nonspecific	 and	 is	 dependent	 on	 other	 factors

predilecting	the	individual	to	a	vulnerable	physiological	state.	The	reaction	of

individuals	 are	 variable,	 both	 psychologically	 and	 physiologically.	 Since

different	 individuals	 may	 react	 hyper-	 or	 hypodynamically	 to	 the	 same

stressful	situation,	it	is	not	possible	to	universally	associate	specific	stresses

with	specific	patterns	of	response.	Individual	variation	of	response	depends

on	 how	 the	 individual	 perceives	 the	 stress	 symbolically,	 and	 on	 innate	 or

learned	patterns	of	physiological	response	associated	with	that	percept.

Reactions	to	Coronary	Artery	Disease

Perhaps	of	more	 immediate	application	and	reward	 in	 the	 field	of	 the

psychological	 aspects	 of	 cardiac	 disease	 are	 the	 investigations	 of	 the

individual’s	reactions	to	the	symptoms,	signs,	and	diagnosis	of	cardiovascular

disease,	 for	 it	 is	 at	 these	 points	 that	 specific	 and	 often	 life-threatening

emotions	and	the	defenses	against	 these	may	be	precipitated.	Examples	are

the	studies	of	Hackett	and	Cassem	and	Olin,	who	identified	denial	in	subjects
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with	 chest	 pain	 at	 the	 time	 of	 myocardial	 infarctions	 as	 causing	 delay	 in

seeking	medical	attention.	Their	subjects,	many	of	whom	were	sophisticated

in	 the	 various	meanings	 of	 chest	 pain,	 attributed	 their	 discomfort	 to	more

benign	 conditions	 than	 myocardial	 infarction.	 Although	 some	 subjects	 had

previous	 infarctions,	 these	 too	 tended	 to	 use	 the	 expression,	 “I	 thought	 it

couldn’t	happen	to	me,”	in	describing	their	reaction	to	substernal	pain.	If	this

occurs	in	survivors	and	repeat	victims,	the	question	may	be	asked	how	often

this	or	a	similar	response	occurs	in	subjects	who	die	before	seeking	medical

help.	 If	 this	 pattern	 occurs	 in	 as	many	 individuals	 as	 some	 epidemiologists

believe,	 then	 a	 study	 of	 this	 reaction	 may	 be	 a	 crucial	 consideration	 for

psychiatrists	 and	 other	 workers	 in	 preventive	 cardiology.	 Although	 most

subjects	studied	have	been	observed	 to	use	denial	at	one	or	more	points	 in

their	reaction	 to	cardiac	disease,	observers	have	noted	 that,	whereas	 in	 the

early	 phase	 of	 illness	 it	 is	 simply	 a	 denial	 of	 the	 symptoms	 as	 a	 way	 of

contending	with	 anxiety	 over	 the	 possibility	 of	 death,	 this	 early	 denial	 is	 a

fragile	 and	 brittle	 defense	 which	 subsequently	 is	 replaced	 by	 more

characterological	 mechanisms	 in	 which	 the	 denial	 of	 illness	 and	 of	 its

significance	 may	 become	 manifest	 by	 inappropriate	 behavior,	 also

threatening	 to	 the	 recovery	 of	 the	 individual.	 Arlow	 has	 noted	 that	 the

manifestation	of	 anxiety	 in	 anginal	 patients	depends	upon	 the	defenses	 the

individual	erects	to	cope	with	this	anxiety	which,	in	turn,	are	determined	by

the	individual’s	previous	experience	as	well	as	his	current	emotional	state.	He
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sees	overwhelming	panic	leading	to	the	use	of	repression	and	denial.	Ideation

encountered	 in	 these	 patients	 includes	 fear	 of	 dying,	 fantasied	 loss	 of	 love,

abandonment,	and	at	times	aggressive	and	homosexual	impulses	as	means	of

coping	with	this	fear.	Croog	et	ah,	 identified	greater	denial	 in	postinfarction

patients	of	 Jewish	or	 Italian	background	than	 in	 those	patients	of	British	or

Irish	descent.	They	demonstrated	 the	persistence	of	denial	 in	20	percent	of

their	 subjects	 over	 a	 year’s	 time.	 Bakker,	 contrasting	 individuals	 with

arteriosclerotic	heart	disease	with	anginal	patients,	identified	more	emotional

lability,	 tenseness,	 conflict,	 and	 compulsivity	 in	 the	 latter.	 Cleveland	 and

Johnson	 compared	 postcoronary	 with	 presurgical	 patients,	 noting	 chronic

restlessness,	 underlying	 passivity,	 and	 suppressed	 hostility	 in	 the	 former.

Rosen	and	Bibring	related	behavioral	reaction	to	myocardial	infarction	to	age

and	 social	 status.	 Depression	 and	 scrupulous	 cooperation	 were	 greater	 in

older	 patients,	 whereas	 cheerfulness	 and	 active	 defiance	 were	 seen	 in

younger	 ones.	 Anxiety	 was	 more	 prevalent	 in	 white-collar	 workers,	 while

casualness	 prevailed	 in	 blue-collar	 workers.	 Croog	 and	 Levine,	 studying

reactions	 of	 patients	 between	 the	 age	 of	 thirty	 and	 sixty	 to	 myocardial

infarction,	 found	that	higher-status	 individuals	showed	a	greater	awareness

of	 emotional	 stress	 as	 an	 etiological	 factor	 than	 lower-status	 patients	 who

were	 less	 inclined	 to	 talk	 about	 their	 reaction	 to	 illness.	 Rodda	 et	 al.,	 also

identified	 greater	 anxiety	 in	 younger	 patients,	 and	 depression	 in	 older

patients.	Druss	and	Kornfeld	following	survivors	of	cardiac	arrest	described
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the	 defense	 mechanisms	 invoked	 to	 control	 anxiety	 precipitated	 by	 this

experience.	Subjects	reported	violent	and	frightening	dreams,	and	identified

various	 theories	 and	 explanations	 in	 order	 to	 integrate	 the	 experience	 of

having	 been	 dead	 and	 reborn.	 Residual	 problems	 included	 insomnia,

irritability,	 and	 restriction	 of	 activities	 beyond	 what	 was	 medically

appropriate.

Treatment	and	Management

The	 recognition	of	 chronic	anxiety	and	persistent	depressive	 states	 in

patients	 with	 coronary	 artery	 disease	 has	 led	 a	 number	 of	 investigators

toward	examining	models	of	therapeutic	intervention.	Pelser	emphasizes	that

many	 patients	 experience	 myocardial	 infarction	 at	 a	 time	 when	 they	 are

already	 under	 emotional	 strain	 and	 that	 in	 the	 course	 of	 treatment	 they

should	 be	 given	permission	 to	 ventilate	 and	 discuss	 their	 frustration	 about

the	 broader	 emotional	 field.	 Noting	 that	 these	 patients	 frequently	manifest

behavior	pattern	type	A	and	do	poorly	 in	passive	situations,	he	stresses	the

need	 for	 the	 physician	 to	 seek	 the	 active	 cooperation	 of	 the	 patient	 in	 his

recovery.	 He	 suggests	 that	 the	 patient	 who	 has	 usually	 repressed	 hostile

feelings	be	encouraged	to	complain	and	make	demands	on	his	environment,

now	that	he	is	ill	as	a	means	of	giving	expression	to	his	pent-up	frustrations.

Bilodeau	and	Hackett	 investigated	the	reaction	of	postmyocardial	 infarction

patients	 meeting	 together	 with	 a	 psychiatric	 nurse	 over	 a	 three-month
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period.	Subjects	 that	came	under	discussion	 in	 this	group	process	 included:

current	and	future	states	of	health,	effects	of	illness	on	one’s	life,	the	role	of

the	patient	and	its	effect	on	the	family,	the	history	of	the	illness,	and	medical

care	 following	 discharge.	 Adsett	 and	 Bruhn	 have	 written	 about	 the

advantages	of	short-term	group	psychotherapy	for	postmyocardial	infarction

patients	 and	 their	 wives.	 Hellerstein	 and	 Friedman	 finding	 unnecessarily

limited	 sexual	 activity	 among	 patients	 with	 arteriosclerotic	 heart	 disease

emphasized	 the	 need	 for	 counselling	 patients	 and	 their	 spouses	 about	 this

important	 function.	Wishnie	et	al.,	describing	 the	anxiety	and	depression	 in

infarction	patients	after	returning	home	emphasized	the	need	to	prepare	the

patient	for	the	weak,	fearful,	uncertain	feelings	he	may	experience.	Among	the

recommendations	 they	make	 to	 the	medical	 team	 caring	 for	 these	 patients

are:	regular	telephone	contact	during	early	convalescence,	establishment	of	a

program	 of	 mental	 and	 physical	 activity,	 avoidance	 of	 vague	 advice,

prescription	of	drugs	for	sleep	and	of	tranquilizers	for	anxiety,	and	assisting

the	 patient	 in	 altering	 his	 lifetime	 habits	 in	 order	 to	 adapt	 to	 coronary

disease.	Walter	 et	 ah,	 describe	 the	 effect	 that	 arrhythmias	have	on	patients

with	 coronary	 disease,	 leading	 to	 symptoms	 of	 cerebral	 ischemia	 including

dizziness,	giddiness	and	syncope.	These	reactions	may	be	both	a	cause	of	and

a	 reaction	 to	 anxiety	 and	 may	 be	 allayed	 by	 working	 with	 the	 patient’s

chronic	 anxiety.	 Patients	 with	 symptoms	 of	 angina	 pectoris	 frequently

experience	this	distress	at	times	of	stressful	environmental	situations	leading
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to	 emotional	 conflict.	 At	 other	 times,	 some	 of	 these	 patients	 are	 subject	 to

conversion	reactions	imitative	of	their	anginal	disease.	Conversion	reactions

frequently	 occur	 in	 patients	with	underlying	 anxiety	 and	 covert	 depression

relating	 to	 their	 illness.	 These	 patients	 may	 become	 increasingly

hypochondriacal	 and	 develop	 what	 has	 been	 called	 a	 cardiac	 neurosis

superimposed	on	their	cardiac	disease.	Psychiatric	intervention	in	the	form	of

relaxation	 techniques	 has	 been	 employed	 in	 these	 situations	 by	 Rifkin.

Wincott	 and	 Caird	 identify	 two	 phases	 of	 concern	 regarding	 the	 return	 of

cardiac	patients	to	work.	In	the	first	phase,	the	individual	is	concerned	with

employment	 and	 finances.	 Later,	 after	 returning	 to	 work,	 he	 is	 concerned

about	increased	dependence,	invalidism,	and	performance.	Williamson	et	al.,

followed	 seventy-four	 patients	 admitted	 with	 congestive	 heart	 failure	 to	 a

coronary	care	unit	finding	that	only	two	were	asymptomatic	and	functioning

normally	 after	 a	 year.	 Twenty-four	 had	 returned	 to	 work	 but	 were

symptomatic.	Another	nineteen,	although	ambulatory,	were	unable	to	assume

life	activity.	Seven	remained	bed-ridden	and	twenty-two	had	died.	Concerned

about	the	staggering	morbidity	and	mortality,	they	saw	this	as	a	critical	area

for	further	research.	Wells	finds	physicians	and	employers	partly	responsible

for	patient	failures	to	return	to	work	and	sees	the	need	to	educate	employers

and	insurance	companies	and	for	employee	retraining	programs.	Perlman	et

al.,	 contrasted	105	patients	with	congestive	heart	 failure	with	 fifty	controls,

finding	long-standing	emotional	problems,	difficulty	in	accepting	illness,	overt
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denial,	and	major	problems	concerning	living	arrangements.	Rosenberg	found

that	patients	with	congestive	heart	 failure	showed	improved	function	and	a

lower	 hospital-read-mission	 rate	 after	 participation	 in	 a	 group-education

program.

Finally	 Riseman	 suggesting	 that	 few	 of	 the	 injunctions	 about	 activity,

food,	blood	pressure,	 smoking,	 alcohol,	 anticoagulants,	 and	vasodilators	 are

proven,	believes	that	the	best	course	for	the	patient	to	follow	is	moderation	in

all	 things,	gradually	returning	 to	normal	activity	and	moderate	exercise.	He

should	reduce	weight,	 limit	 intake	of	saturated	 fats,	 control	blood	pressure,

and	eliminate	or	reduce	cigarette	smoking.	Psychotherapy	may	be	necessary

to	achieve	moderation	for	the	coronary	patient	with	type	A	behavior.

Conclusions

A	 summary	 of	 the	 studies	 that	 have	 been	 cited	 herein	 suggests	 that

coronary	artery	disease	is	more	likely	to	occur	in	the	individual	who:	(x)	has	a

family	 history	 of	 cardiovascular	 disease;	 (2)	 lives	 in	 a	 family	 or	 social

structure	in	which	genetic	determination	and/or	sociocultural	values	foster	a

particular	 behavior	 pattern;	 (3)	 lives	 in	 a	 physical	 environment	 in	 which

cardiotoxic	 factors	 are	 present;	 (4)	 engages	 in	 an	 aggressive,	 competitive,

upward-mobile	 culture	 without	 resolving	 internal	 conflicts	 about

dependency,	 passivity,	 and	 sexuality;	 (5)	 becomes	 involved	 in	 nonspecific
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stressful	 situations	 in	 which	 these	 unresolved	 conflicts	 are	 aggravated,

leading	 to	 a	 psycho-biological	 decompensation	 elaborated	 through	 the

stimulation	of	the	hypothalamus	from	above	and	below	with	an	excitation	of

both	autonomic	and	adrenal	cortical	activity;	and	(6)	develops,	in	the	face	of

morphological	change	and	physical	decompensation,	behavioral	patterns	that

are	 predicted	 by	 the	 direct	 effect	 of	 those	 changes	 on	 the	 central	 nervous

system	and	the	psychological	defenses	erected	to	contend	with	vulnerability

and	chronic	illness.	The	elaboration	and	identification	of	all	of	these	factors	in

a	 particular	 patient	will	 lead	 the	 physician	 to	 an	 identification	 of	 those	 for

which	help	can	be	sought,	as	well	as	to	a	greater	awareness	of	and	empathy

for	the	affected	individual.

A	 review	 of	 the	 psychological	 aspects	 of	 cardiovascular	 disease	 as

presented	 above	 commences	 with	 the	 limited	 genetic	 and	 environmental

factors	 that	 are	 known.	 Genetic	 factors	may	 include	 either	 a	 single	 genetic

substrata	that	determines	predisposition	to	both	a	behavior	pattern	such	as

Type	A	and	coronary	artery	disease,	or	 the	 two	 independent	 factors	closely

linked	may	be	 inherited	separately	but	usually	 together.	On	the	other	hand,

the	association	between	cardiovascular	disease	and	particular	psychological

patterns	may	result	 from	the	occurrence	of	heart	disease	such	as	rheumatic

fever	at	a	vulnerable	time	in	development,	resulting	in	psychological	fixation

at	 that	 stage	 and	 subsequent	 distorted	 development.	 In	 the	 case	 of	 the

individual	with	 congenital	 heart	 disease,	 the	 structuring	 of	 personality	 and
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behavior	 patterns	 may	 also	 result	 from	 the	 effects	 of	 the	 disease	 on	 the

intellectual	 development	 and/or	 the	 limitations	 imposed	 by	 parents	 and

society	on	the	individual	with	heart	disease.	Other	patterns	are	identified	in

terms	 of	 the	 reactions	 of	 individuals	 to	 acquired	 heart	 disease,	 their

emotional	 responses,	 and	 the	 defenses	 erected	 to	 contain	 these.	 An

interesting	 theoretical	 consideration	 is	 that	 the	 early	 association	 of

cardiovascular	 response	 to	 environmental	 events	 with	 repetition	 becomes

conditioned	and	reinforced.	In	time	the	environmental	stimulus	triggering	the

cardiovascular	 response	 may	 be	 replaced	 and	 internalized	 as	 a	 symbolic

stimulus	which	no	longer	needs	the	same	external	event	for	activation.	With

constant	repetition	and	under	the	appropriate	environmental	milieu	(internal

or	external)	secondary	changes	such	as	atherosclerosis	and	cardiomyopathies

develop.	An	extensive	review	of	the	literature	suggests	that	the	relationship	is

not	a	linear	and	unidirectional	one	between	two	variables	but	is	more	likely	a

cyclical	 process	 including	 multiple	 variables	 that	 may	 be	 stimulated	 at

various	points	in	the	cycle.	Hence,	personality	variables	may	lead	to	behavior

which	is	cardiotoxic,	but	cardiovascular	disease	may	also	lead	to	behavior	or

reactions	 that	 are	 neurotogenic.	 For	 either	 of	 these	 reactions	 to	 take	 place,

the	 simultaneous	 occurrence	 of	 other	 variables	 including	 genetic,

psychosocial	and	environmental	may	need	 to	be	present.	For	 the	 individual

patient,	 an	 examination	 of	 the	 individual’s	 psychological	 and	 physical

development,	 the	 psychosocial	 field	 in	 which	 the	 illness	 is	 exacerbated	 or
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precipitated,	 and	 the	 reaction	 of	 the	 patient,	 his	 family,	 and	 society	 to	 his

illness	 is	necessary	 in	order	 to	 assist	 the	patient	 and	his	 family	 in	 the	 very

arduous	and	circuitous	road	to	maximum	rehabilitation.

Psychophysiological	and	Psychodynamic
Problems	of	the	Patient	with	Structural	Heart

Disease2

Morton	F.	Reiser	and	Hyman	Bakst

Congestive	Heart	Failure

Physiological	Considerations

The	 basic	 physiological	 problems	 involved	 in	 structural	 heart	 disease

that	 leads	 to	 congestive	 failure	 can	 be	 understood	 as	 one	 of	 supply	 and

demand.	With	 the	progressive	decrease	 in	cardiac	reserve	 that	results	 from

the	heart	lesion,	there	ensues	progressive	difficulty	in	maintaining	adequate

cardiac	output	in	response	to	varying	functional	demands.

Congestive	heart	 failure	will	develop	whenever	myocardial	 capacity	 is

inadequate	to	meet	the	metabolic	demands	of	the	body.	Certain	events	then
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occur	which	lead	to	the	classical	picture	of	congestive	failure,	and	chief	among

them	 is	 the	 impairment	 of	 normal	 renal	 mechanisms	 with	 the	 resultant

retention	 of	 salt	 and	 water.	 The	 ultimate	 responsibility	 for	 this	 fluid	 and

electrolyte	 imbalance	 must	 be	 assigned	 to	 circulatory	 inadequacy,	 but	 the

immediate	and	crucial	mechanism	is	altered	renal	function.	Consideration	of

congestive	 failure	 must	 therefore	 be	 concerned	 not	 only	 with	 disordered

circulatory	 dynamics	 but	 with	 the	 physiological	 factors	 controlling	 the

disposition	of	sodium	chloride	and	water	by	the	kidney.

The	balance	between	tissue	needs	and	the	ability	of	the	heart	muscle	to

meet	 them	may	be	disrupted	by	 increasing	 the	demand	or	 by	 reducing	 the

functional	 cardiac	 reserve.	 Infection,	 exertion,	 increase	 in	 blood	 volume,

certain	paroxysmal	 arrhythmias,	 and	 emotional	 stress	 are	 all	 factors	which

may	 lead	 to	 a	 relatively	 abrupt	 increase	 in	 the	 demand	 for	 cardiac	 work.

Diminution	 in	 coronary	 blood	 supply,	 inflammation	 (myocarditis,

myocardosis),	 arrhythmias	which	 reduce	 efficiency	 of	 cardiac	 function	 and

emotional	 stress	 are	 factors	which	may	 lead	 to	 relatively	 rapid	decrease	 in

the	 heart’s	 capacity	 to	 perform	 work.	 Increased	 demand	 and	 decreased

capacity	may	occur	 in	combination,	and	as	reserve	decreases	with	time	and

advancing	 disease,	 progressively	 smaller	 loads	 determine	 the	 limits	 of

compensation.

There	 is	 a	 direct	 relationship	 between	 cardiac	 output	 and	 effective
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renal-plasma	flow;	diminished	cardiac	output	lowers	the	glomerular	filtration

rate,	thereby	producing	a	decrease	in	salt	and	water	excretion.	This	is	not	the

sole	 regulating	 mechanism	 however,	 and	 it	 has	 been	 established	 that	 the

renal	tubule	may	operate	independently	of	the	glomerulus	in	this	respect.	The

renal	 tubule	 is	 the	 second	 discrete	 regulator	 of	 sodium	 chloride	 and	water

balance.	For	purposes	of	simplification,	the	glomerulus	may	be	considered	to

be	 affected	 primarily	 by	 hemodynamic	 changes.	 Tubular	 function,	 on	 the

other	hand,	is	modified	chiefly	by	humoral	agents.

The	 humoral	 agents	 which	 affect	 tubular	 function	 include	 the

antidiuretic	hormone	(ADH)	of	the	neurohypophysis,	which	promotes	water

reabsorption,	 and	 the	 adrenal	 corticosteroids,	 which	 promote	 sodium

retention.	 Of	 the	 latter,	 the	 most	 potent	 is	 aldosterone,	 but	 other	 steroids

(hydrocortisone,	 corticosterone)	 also	 exert	 an	 appreciable	 effect.

Norepinephrine	 can	 also	 cause	 marked	 change	 in	 sodium	 excretion.	 Both

adrenal	 activity	 and	 altered	 circulatory	 dynamics	 are	 necessary	 for	 the

development	 of	 edema,	 the	 prime	 feature	 of	 congestive	 failure.	 There	 are

many	factors	which	evoke	increased	aldosterone	activity	in	congestive	failure,

including	dietary	restriction	of	sodium,	impaired	hormone	degradation	due	to

hepatic	 congestion,	 and	elevated	 serum	potassium	 levels.	 In	addition,	 those

adrenal	 steroids	 which	 are	 under	 ACTH	 (adrenocorticotrophic	 hormone	 )

control	all	have	sodium-retaining	activity	and	can,	at	times,	tip	the	balance	in

the	 direction	 of	 failure.	 The	 role	 of	 emotional	 stress	 in	 increasing	 adrenal
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cortical	 activity	 is	 well	 known	 and	 will	 be	 referred	 to	 more	 fully	 in	 the

following	 section	 when	 the	 emotional	 factors	 in	 congestive	 failure	 are

discussed.

In	 attempting	 to	 clarify	 the	 mechanisms	 underlying	 the	 clinical

phenomena	which	concern	us,	 it	 is	pertinent	 to	consider	 the	ways	 in	which

psychological	 stress	may	affect	circulatory	equilibrium,	either	by	 increasing

current	demand	or	by	decreasing	available	supply,	and/or	by	altering	renal

function.

Psychophysiological	Changes	Leading	to	Increased	Cardiac	Work	Demand

It	 has	 been	 repeatedly	 demonstrated	 that	 “emotional	 stress”	 may	 be

accompanied	 by	measurable	 changes	 in	 arterial	 blood	 pressure,	 heart	 rate,

stroke	 volume,	 cardiac	 output,	 and	peripheral	 resistance.	 Perhaps	 the	most

carefully	 and	 extensively	 documented	 study	 from	 a	 physiological	 point	 of

view	 is	 that	 of	 Hickam	 and	 co-workers	 who	 utilized	 a	 spontaneous,

nonspecific	 stress	 situation—an	 important	 academic	 exam—in	 order	 to

demonstrate	 differences	 in	 measurements	 reflecting	 circulatory	 dynamics

obtained	 during	 “emotional	 tension”	 from	 measurements	 obtained	 during

relative	relaxation.	The	subjects	were	twenty-three	healthy	medical	students.

Each	student	was	examined	just	before	the	critical	exam	and	then	again	a	day

or	 two	 later,	 after	 having	 been	 informed	 that	 he	 had	 passed.	 The	 average
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cardiac	index	(volume	output	of	the	heart	l./min	per	m.2	body-surface	area)

before	 the	 exam	was	 2	 l./min.	 per	m.2	 greater	 than	 that	 measured	 during

relative	 relaxation.	 When	 this	 figure	 was	 converted	 to	 “work	 load,”	 it

corresponded	 to	 a	 load	 which	 would	 be	 demanded	 by	 increasing	 oxygen

consumption	by	an	amount	equal	to	the	basal	metabolism.

In	 Hickam’s	 work,	 as	 well	 as	 in	 that	 of	 other	 authors	 cited	 in	 the

footnote	on	this	page,	the	meaning	of	the	psychological	stress	and	the	nature

of	 the	 reaction	 to	 it	were	not	 specifically	 studied	 in	 the	 individual	 subjects.

Hickam	 noted	 that	 the	 pattern	 of	 mobilization	 varied	 in	 his	 subjects,	 and

described	 three	 patterns.	 For	 the	 largest	 part	 of	 the	 group,	 anxiety	 was

accompanied	 by	 an	 increase	 in	 cardiac	 index,	 decrease	 in	 peripheral

resistance,	 and	 relatively	 small	 rise	 in	mean	 arterial	 pressure.	 In	 a	 smaller

second	group,	 the	 “anxious	 state”	was	 associated	with	 a	 slight	 to	moderate

rise	 in	 peripheral	 resistance,	 with	 a	 rise	 in	 mean	 blood	 pressure	 and	 no

change	or	a	slight	decrease	in	the	cardiac	index.	In	three	subjects	there	were

rises	 in	 cardiac	 index	 but	 large	 moment-to-moment	 fluctuations	 in	 stroke

volume	and	heart	rate.

Much	research	has	been	done	in	an	effort	to	determine	whether	specific

differences	 in	 pattern	 of	 circulatory	 response	 may	 be	 related	 to	 specific

differences	 in	 the	 concomitant	 emotion	 involved.	 The	 investigative	 group

headed	 by	 H.	 Wolff	 at	 Cornell,	 through	 the	 use	 of	 structured	 stimuli

http://www.freepsychotherapybooks.org 34



(introduction	 of	 conflictual	 topics	 during	 interview),	 have	 described

relationships	between	different	directly	observed	(and	subjectively	reported)

affects	and	different	patterns	of	circulatory	mobilization.	Funkenstein	et	al.,

working	with	groups	of	healthy	subjects	under	a	specified	stressful	task,	have

described	three	patterns	of	emotional	response	which	they	designate:	“anger-

in,”	 “anger-out,”	 and	 “anxiety.”	 On	 the	 basis	 of	 ballistocardiographic,	 heart-

rate,	and	blood-pressure	recordings	taken	simultaneously,	they	reported	that

subjects	 showing	 the	 “anger-out”	 pattern	 developed	 circulatory	 changes

similar	 to	 changes	 produced	 by	 the	 administration	 of	 noradrenalin.	 (This

resembles	 the	 second	 pattern	 described	 by	 Hickarn,	 see	 above.)	 Subjects

showing	“anxiety”	and	“anger-in”	reactions	demonstrated	changes	similar	to

those	that	would	be	produced	by	injection	of	adrenalin	(resembling	the	first

pattern	 described	 by	Hickarn).	 Ax	 and	 Schachter,	working	 on	 subjects	who

were	 exposed	 to	 laboratory	 situations	 deliberately	 staged	 to	 evoke	 either

anxiety	 or	 hostility,	 reported	 differences	 in	 pattern	 of	 circulatory	 changes

similar	to	those	described	by	Funkenstein.

The	 implication	 of	 this	 is	 that	 outwardly	 displayed	 anger	 is

accompanied	 by	 a	 release	 of	 norepinephrine,	 whereas	 anxiety	 and	 anger

directed	inward	are	accompanied	by	the	release	of	epinephrine.	It	should	be

noted	 that	 these	 implications	 have	 been	 drawn	 by	 indirect	 inference	 from

measurement	of	circulatory	functions,	and	the	studies	did	not	include	assays

of	 the	 hormone	 levels	 in	 the	 blood.	 The	 inferences	 drawn	 are	 also	 open	 to
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criticism,	since	they	were	based	upon	quantitative	amplitude	measurements

of	 ballistocardiographic	 tracings	 obtained	 by	 the	 use	 of	 direct-body	 pickup

instruments	which	cannot	be	satisfactorily	calibrated.	The	issue	may	be	more

complicated	 than	 this,	 since	 Lacey	 and	 coworkers	 have	 advanced	 definite

evidence	 to	 show	 that	 individual	differences	 in	pattern	of	 response	may	be

largely	reflections	of	constitutional	differences,	and	only	partly	reflect	specific

connections	 between	 specific	 affects	 and	 particular	 patterns	 of	 response.

Reiser,	 Weiner,	 and	 Thaler,	 in	 recording	 circulatory	 functions	 during

projective	psychological	testing,	observed	the	first	two	patterns	reported	by

Hickarn,	as	well	as	an	 intermediate	group	which,	 like	Hickam’s,	 seemed	too

variable	from	moment	to	moment	for	adequate	qualitative	classification.	In	all

subjects,	 brisk	 responses	 (of	 the	 same	 magnitude	 as	 those	 reported	 by

Hickarn	and	others)	occurred	in	association	with	little	directly	observable	or

subjectively	reportable	evidence	of	affect.	The	amount	of	affect	which	could

be	 identified	 in	 this	 way	 was	 not	 sufficient	 for	 classification.	 Differential

patterning	 of	 the	 circulatory	 responses	 appeared	 to	 be	 related	 more	 to

differential	attitudes	toward	the	examiner,	but	the	experiment	did	not	allow

for	 adequate	 exploration	 of	 the	 unconscious	 aspects	 of	 this	 relationship.

Although	 the	 question	 of	 specific	 relationships	 between	 affects	 and

physiological	patterns	of	circulatory	response	is	left	open,	these	studies	singly

and	 collectively	 demonstrate	 that	 emotion	 is	 accompanied	 by	 circulatory

changes	 which	 may	 greatly	 increase	 the	 amount	 of	 work	 required	 of	 the
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heart.	Stevenson	et	al.,	have	demonstrated	that	the	circulation	recovers	from

the	 effects	 of	 exercise	 slowly	 and	 inefficiently	 during	 states	 of	 emotional

tension,	thus	prolonging	the	strain	upon	the	heart.

Most	 of	 the	 studies	 referred	 to	 above	 deal	 with	 changes	 in	 healthy

subjects	whose	circulatory	systems	were	presumably	normal.	The	studies	of

Hickarn,	Wolff,	 and	 others	were	 extended	 to	 patients	with	 valvular	 disease

and	 limited	 cardiac	 reserve,	 with	 similar	 results.	 Striking	 is	 Hickam’s

demonstration	 in	 a	 patient	 with	 severely	 limited	 cardiac	 reserve	 that	 the

effects	 of	 exercise	 and	 anxiety	 were	 similar	 and	 were	 in	 the	 direction	 of

developing	congestive	failure.	Cardiac	index	and	pulmonary	arterial	pressure

were	 determined	 by	 cardiac	 catheterization.	 With	 anxiety	 as	 well	 as	 with

exercise,	there	was	a	failure	of	the	cardiac	index	to	rise,	accompanied	by	an

increase	in	pulmonary	arterial	pressure.

Psychophysiological	Changes	Leading	to	Decreased	Myocardial	Capacity

Diminution	in	functional	cardiac	reserve	during	tension	may	occur	as	a

result	of	interference	with	intrinsic	cardiac	mechanisms	governing	heart	rate

and	 rhythm.	 Changes	 in	 the	 electrocardiogram	 reflecting	 such	 interference

with	cardiac	mechanisms	have	been	repeatedly	demonstrated	by	numerous

workers,	 including	 Katz	 et	 al.,	 Mainzer	 and	 Krause,	 and	 Wendkos.	 This

literature	has	been	reviewed	by	Weiss.
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Psychophysiological	Changes	Altering	Renal	Function

There	have	been	only	a	 few	studies	which	bear	directly	on	 the	role	of

emotional	factors	as	they	affect	renal	function.	Diuresis	has	been	reported	in

both	 animals	 and	man	 following	 emotional	 stress,	 and	 investigations	 have

been	 conducted	 on	 the	 effect	 of	 specific	 emotions	 on	 fluid	 and	 electrolyte

balance.	 Schottstaedt	 and	 his	 co-workers	 have	 reported	 a	 series	 of	 such

studies,	 and	 indicated	 a	 direct	 correlation	 of	 certain	 emotional	 response

patterns	with	specific	types	of	alteration	of	water	and	sodium	excretion.	They

found	 that	 feelings	 of	 anger,	 uneasiness,	 and	 apprehension	 produced

increased	 rates	 of	 water	 and	 sodium	 excretion,	 whereas	 feelings	 of

depression	were	associated	with	decreased	rates.

Confirmation	 of	 these	 findings	 by	 other	 investigators	 has	 not	 been

reported	and	further	research	on	these	psychophysiological	relationships	 is

needed.	Other	evidence	bears	directly	on	the	relationship	between	emotions

and	adrenal	cortical	activity	and	between	adrenal	cortical	activity	and	renal

tubular	 function.	 Thus,	 by	 inferential	 reasoning,	 one	 may	 hypothesize	 a

sequential	psycho-adreno-renal	pathway	as	an	important	factor	in	the	clinical

manifestations	of	congestive	failure.

Clinical	Observations

In	view	of	the	psychophysiological	findings	summarized	above,	it	is	not
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surprising	 to	 find	 that	 stressful	 events	 often	 precede	 the	 development	 of

episodes	of	congestive	failure	in	patients	with	established	cardiac	disease	and

limited	 reserve.	 This	 expectation	 can	 be	 affirmed	 readily	 on	 the	 medical

wards	 of	 any	 hospital.	 Chambers	 and	 Reiser	 interviewed	 twenty-five

consecutive	 patients	 who	 were	 admitted	 to	 the	 wards	 of	 the	 Cincinnati

General	 Hospital	 because	 of	 congestive	 heart	 failure.	 An	 acute	 emotionally

stressful	 experience	 had	 immediately	 preceded	 the	 development	 of

congestive	failure	in	76	percent.	In	each	instance	these	events	seemed	to	have

highly	 specific	 meaning	 for	 the	 patient	 in	 relation	 to	 his	 previous	 life

experiences	 and	 conflicts,	 and	 in	 most	 they	 were	 superimposed	 upon	 a

chronic	 state	 of	 sustained	 emotional	 tension.	 An	 important	 aspect	 of	 these

findings	lies	in	the	fact	that	most	of	these	patients	had	been	through	similar

conflictual	 crises	 previously	 without	 having	 developed	 congestive	 heart

failure,	 that	 is,	 similarly	 stressful	 experiences	 occurring	 before	 the	 critical

limitation	 of	 cardiac	 reserve	 had	 developed,	 had	 not	 resulted	 in	 clinical

disturbance	 of	 the	 patients’	 circulatory	 equilibrium.	 It	 was	 only	 after	 the

underlying	progressive	heart	disease	had	resulted	 in	serious	 loss	of	cardiac

reserve	 that	 the	 stressful	 events	 assumed	 clinical	 importance	 in	 respect	 to

circulation.	All	of	 the	patients	 in	 this	 series	were	seriously	 ill	 and	exhibited

advanced	 forms	 of	 heart	 disease	 and	 serious	 degrees	 of	 cardiac

decompensation.	 They	 were	 the	 type	 of	 patient	 in	 whom	 the	 extent	 of

underlying	 cardiac	pathology	might	 so	 impress	 the	physician	 that	he	might
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well	 not	 feel	 it	 necessary	 to	 search	 for	 a	 specific	 precipitating	 factor.	 It	 is

important	to	recognize	that	the	extent	of	the	underlying	heart	damage	does

not	ordinarily	account	 for	 the	nature	of	 the	 forces	 immediately	 responsible

for	the	abrupt	onset	or	worsening	of	congestive	failure.	In	the'	same	study	it

was	 noted	 that	 marked	 improvement	 in	 clinical	 status	 coincided	 with

providing	 the	 patient	 an	 opportunity	 to	 share	 and	 discuss	 his	 difficult	 life

with	 the	 physician.	 It	 was	 further	 observed	 that	 a	 continuing	 supportive

relationship	 with	 the	 physician	 aided	 in	 avoiding	 further	 unresolved

emotional	crises	and	stabilized	the	clinical	course	to	a	great	extent	(without,

of	course,	effecting	any	change	in	the	extent	of	the	underlying	heart	damage).

In	 summary,	 the	 tenuous	 balance	 between	 work	 load	 and	 cardiac

reserve	 in	 patients	 with	 structural	 heart	 disease	 and	 diminished	 cardiac

reserve	may	be	seriously	disturbed	by	the	various	circulatory	responses	that

accompany	 psychological	 stress.	 In	 this	 fashion,	 serious	 episodes	 of

congestive	 heart	 failure	 may	 be	 precipitated	 and	 sustained	 by	 emotionally

stressful	situations.

Somatopsychic	Problems

In	 a	 discussion	 of	 the	 somatopsychic	 problems	 in	 patients	 with

structural	 heart	 disease,	 it	 is	 useful	 to	 identify	 those	 factors	 intrinsic	 to

cardiac	 disease	which	may	 operate	 as	 stressful	 agents	 in	 the	 psychological
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sphere,	and	thus	demand	attempts	at	adjustment	on	the	part	of	 the	patient.

The	clinical	effects	of	each	of	them	stem	from	the	fact	that	they	act	as	sources

of	anxiety.	The	end	results	may	come	about	in	two	ways,	either	as	the	result

of	 untoward	 effects	 of	 free	 anxiety	 and	 other	 affects	 upon	 the	 tenuous

circulatory	 balance,	 or	 as	 the	 result	 of	 indirect	 consequences	 of	 anxiety,

namely	behavior	which	stems	from	maladaptive	use	of	ego	defenses	against

anxiety.	These	maladaptive	behavioral	phenomena,	 in	 turn,	may	 complicate

or	 aggravate	 the	 circulatory	 problem.	 They	 may	 lead	 to	 behavior	 which

interferes	with	 the	patient’s	 ability	 to	utilize	 a	prescribed	medical	 regimen,

for	 example,	 refusal	 to	 take	 digitalis.	 They	 may	 also	 be	 reflected	 in	 more

general	aspects	of	the	patient’s	personality	adjustment	and	lead	to	psychiatric

problems	(e.g.,	depression)	which	may	not	immediately	affect	circulation	but

may	require	therapeutic	attention	in	their	own	right.	The	complexity	of	these

direct	 and	 indirect	 consequences,	 and	 the	 manner	 in	 which	 they	 may	 in

themselves	 lead	 to	 mobilization	 of	 additional	 anxiety	 (thus	 completing

feedback	cycles),	is	schematically	illustrated	in	Figure	26-1.

Figure	26-1.

American Handbook of Psychiatry Vol 4 41



Psychophysiological	relationships	in	patients	with	structural	heart	disease.

The	 psychological	 burden	 imposed	 by	 the	 onset	 and/or	 diagnosis	 of

heart	 disease	may	 stem	 from	 any	 or	 all	 of	 three	 general	 sources.	 The	 first

source	 is	 constituted	 by	 the	 symptoms	 themselves.	 The	 abrupt	 onset	 of

sensations,	 such	 as	 breathlessness,	 severe	 precordial	 pain,	 palpitation,

dizziness,	etc.,	is	anxiety	provoking.	The	initial	anxiety	generated	at	the	onset

of	 an	 acute	 episode	 may	 impose	 considerable	 additional	 burden	 upon	 the

already	compromised	circulation.
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The	 second	 source	 is	 the	 threat	 inherent	 in	 the	 diagnosis	 of	 heart

disease.	 Any	 illness	 may	 cause	 anxiety	 because	 of	 actual	 or	 threatened

damage	 to	 bodily	 integrity.	 In	 the	 case	 of	 the	 heart	 anxiety	 is	 exquisitely

exaggerated.	 The	 reasons	 for	 this	 are	 general	 and	 universal.	 The	 central

indispensable	 role	 of	 the	 heart	 in	maintaining	 life	 provides	 an	 appropriate

background	 for	 the	use	of	 its	mental	 representation	as	a	 symbolic	object	of

awesome	 unconscious	 fears.	 Ample	 reinforcement	 comes	 from	 folklore,

symbolic	 language	conventions,	and	a	vast	popular	 literature.	 It	 is	probable

that	the	diagnosis	of	heart	disease	activates	fears	of	sudden,	unexpected,	and

catastrophic	 death.	 The	 danger	 implied	 by	 the	 diagnosis	 is	 not	 to	 be

minimized	here,	but	 it	should	be	pointed	out	that	fears	may	exaggerate	and

amplify	it	out	of	proportion.	For	example,	the	unconscious	threat	may	be	no

less	 intense	 to	 the	patient	who	 is	 informed	of	 the	discovery	of	 a	 functional

cardiac	murmur	than	it	is	to	the	patient	confronted	by	a	diagnosis	of	serious

advanced	rheumatic	heart	disease.	In	addition	to	these	fears	stemming	from

the	 diagnosis,	 there	may	 be	 specific	 additional	 factors	 causing	 conflict.	 For

example,	a	patient	who	has	had	a	highly	charged	ambivalent	relationship	with

a	 relative	 or	 close	 friend	 who	 died	 of	 heart	 disease	 may	 have	 unresolved

problems	of	identification	and	guilt.

The	 third	 source	 of	 anxiety	 stems	 from	 the	 fact	 that	 the	 patient

experiences	(or	can	anticipate)	a	real	limitation	of	his	physical	capacity,	and

knows	 that	 this	 will	 be	 progressive.	 The	 adaptive	 task	 imposed	 upon	 the
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patient	cannot	be	underestimated.	Successful	or	ideal	adjustment	necessitates

realistic	acceptance	of	the	loss	and	the	attendant	limitations	which	it	imposes.

It	 also	 necessitates	 rearrangement	 of	 living	 patterns	 which	 take	 these

limitations	 into	 account	 and	 at	 the	 same	 time	make	maximal	 utilization	 of

residual	 capacities.	Many	 factors	 influence	 the	 degree	 to	which	 the	 patient

succeeds	in	meeting	this	challenge.	The	most	important	are:	(1)	the	severity

of	 the	 specific	 emotional	 impact	 of	 heart	 disease;	 (2)	 the	 strength	 of	 his

personality;	(3)	reactions	and	attitudes	of	medical	personnel,	particularly	his

doctor;	and	(4)	the	reactions	of	people	close	to	him.	The	psychological	trauma

inherent	in	the	development	of	a	cardiac	disorder	may	severely	aggravate	a

preexistent	psychiatric	problem.	In	some	instances	it	serves	as	a	precipitant

for	 the	 development	 of	 major	 psychiatric	 difficulties	 in	 a	 previously

satisfactorily	integrated	personality.

There	are	a	number	of	ways	in	which	the	handling	of	anxiety	may	lead

to	unsatisfactory	 responses.	 Inadequately	 resolved	anxiety	may	worsen	 the

medical	 condition,	 as	 described	 above.	 In	 addition,	 psychological

mechanisms,	which	ordinarily	have	the	function	of	defending	against	anxiety,

may	be	inappropriately	and	maladaptively	mobilized	in	the	patients	attempt

to	defend	against	the	threat.	For	example,	specific	ego	defenses	such	as	denial

(for	 example,	 of	 illness)	 and	 reaction-formation	 (for	 example,	 against

dependent	 wishes)	 may	 lead	 to	 open,	 unrealistic,	 and	 rebellious

unwillingness	to	adhere	to	a	prescribed	medical	regimen.	This	 is	a	problem
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frequently	encountered	in	middle-aged	men	with	coronary	disease,	and	such

behavior	 may	 unwittingly	 be	 self-destructive.	 So	 far	 as	 it	 contributes	 to

progression	and	aggravation	of	symptoms	and	further	actual	constriction	of

the	patient’s	physical	capacity,	it	creates	new	anxiety,	and	in	this	indirect	way

another	type	of	vicious	cycle	is	established.

Disturbances	in	the	sphere	of	behavior	may	not	be	restricted	to	issues

centering	 on	 the	 physical	 disorder	 and	 its	 care.	 Profound	 changes	 may

develop	 in	 the	 basic	 functional	 organization	 of	 the	 personality.	 Extensive

reliance	 upon	 defenses,	 such	 as	 projection	 and	 displacement,	 may	 lead	 to

drastic	changes	in	the	patient’s	view	of	the	world	and	his	reactions	to	specific

people.	 Unconsciously	 determined	 changes	 in	 significant	 and	 important

relationships	may	 result—for	 example,	 dissolution	of	 business	 associations,

divorce,	 etc.	 These	 too	may	 represent	 fresh	 sources	 of	 tension	 and	 conflict

which	 lead	 to	 still	 another	 type	 of	 feedback	 cycle.	 Even	 without	 this,

symptomatic	 behavior	 of	 this	 magnitude	 represents	 major

psychopathological	 development	 and	 demands	 therapeutic	 attention	 in	 its

own	right.

As	the	situation	progresses,	more	 far-reaching	 long-term	changes	may

become	 evident.	 As	 in	 any	 major	 illness,	 strong	 regressive	 tendencies

develop,	 and	 when	 these	 are	 added	 to	 and	 combined	 with	 the	 kinds	 of

developments	described	above,	a	process	is	 instituted	which	may	eventuate
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in	 serious	 constriction	 of	 all	 aspects	 of	 ego-function	 in	 general,	 and,	 in

particular,	 in	 restriction	of	 the	defensive	operations	of	 the	 ego	 to	 relatively

few	mechanisms	that	are	for	the	most	part	maladaptively	utilized.	The	cardiac

status	 becomes	 part	 of	 the	 self-image,	 and	 the	 personality	 becomes

constricted,	 rigid,	 brittle,	 and	 fragile.	 The	 cardiac	 status	 may	 become	 a

nuclear	part	of	 the	patient’s	 style	of	conducting	 interpersonal	 relationships,

and	 this	 is	 most	 often	 manifested	 by	 behavior	 which	 exploits	 the	 physical

condition	 in	the	service	of	secondary	gains	which	may	acquire	considerable

value.

One	 additional	 mechanism	 should	 be	 mentioned,	 which	 can	 be

described	 as	 a	 form	 of	 “binding	 of	 anxiety.”	 Whenever	 serious	 physical

disease	(or	a	physical	condition	which	can	be	treated	as	“serious”)	develops

during	 a	 period	 when	 the	 patient	 is	 grappling	 with	 a	 serious	 unconscious

psychological	 conflict,	 the	physical	disease	may	be	 seized	upon	as	 a	way	of

resolving	the	conflict.	For	example,	the	illness	may	provide	a	way	of	avoiding

the	 issue	 by	 precluding	 the	 conflictual	 activity	 and	 may	 thus	 reduce	 the

importance	of	the	conflict	to	a	state	where	it	is	of	academic	interest	only.	Two

typical	and	frequently	seen	examples	of	this	mechanism	can	be	cited.	The	first

is	the	example	of	the	patient	in	early	adolescence	who	has	not	yet	reached	a

satisfactory	 resolution	 of	 problems	 centering	 on	 issues	 of	 sexuality	 and

independence;	 chronic	 invalidism	 for	 such	 a	 patient	 may	 provide	 a	 very

convenient	way	out.	The	second	example	is	that	of	the	overtly	aggressive	and
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ambitious	man	who	harbors	unresolved	problems	about	success.	Here	again,

even	early	manifestations	of	cardiac	disease	may	offer	a	face-saving	occasion

for	 retrenchment	 and	 retreat	 from	 vocational	 growth.	 In	 other	 words,	 the

status	 of	 illness	 may	 acquire	 a	 powerful	 psychic	 value	 because	 it	 offers

opportunity	 for	 “acceptable”	 avoidance	 of	 serious	 conflicts	 that	 would	 be

activated	in	a	fuller	life	sphere.

Essential	Hypertension

Introduction

The	concept	of	essential	hypertension	remains	variable	and	 imprecise

despite	 increasingly	 sophisticated	 techniques	 for	 correlating	 physiological

and	biochemical	processes	with	elevated	blood	pressure.	An	etiological	and

physiological	explanation	for	more	than	90	percent	of	hypertension	remains

undeveloped.

Essential	 hypertension	 is	 generally	 identified	 by	 blood-pressure

readings	of	greater	than	140/90	mm.	Hg.	for	which	an	etiology	has	not	been

identified.	 Its	 incidence	 is	 usually	 higher	 for	 each	 advancing	 decade.	 Its

prevalence	 is	 greater	 in	 some	 geographical	 areas	 and	 sociocultural	 groups

than	in	others.	The	readings	themselves	may	be	associated	with	progressive

symptoms	and	signs.	The	former	includes	“top-of-head”	headaches,	dizziness,
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ringing	 in	 the	 ears,	 and	 irritability.	 Signs	 include	 epistaxis,	 elevated	 blood-

pressure	 readings,	 and	 retinal	 changes.	 Secondary	 symptoms	 and	 signs	 are

associated	with	 pathophysio-anatomic	 changes	 occurring	 in	 organ	 systems,

especially	the	heart,	kidneys,	and	brain.

The	course	of	the	disease	may	be	benign	or	malignant.	Recent	statistics

suggest	that	even	in	benign	situations,	the	course	is	relentlessly	progressive

despite	a	slower	development	of	secondary	organ	involvement.	What	governs

the	differences	between	a	benign	and	a	malignant	course	remains	essentially

unknown,	 although	 a	 recent	 study	 has	 suggested	 different	 renin	 and

aldosterone	 patterns	 in	 patients	 with	 hypertension	 which	 seem	 to	 have

prognostic	 value	 in	 terms	 of	 myocardial	 infarcts	 and	 cerebrovascular

accidents.	Nevertheless,	we	are	left	with	a	poorly	defined	phenomenon	which

undoubtedly	 groups	 together	 symptoms,	 signs,	 and	 secondary	 patho-

physioanatomic	manifestations	 for	which	 future	research	may	establish	one

or	more	precise	etiological	factors.

Epidemiological	Considerations

Before	considering	the	psychological	aspects	of	essential	hypertension,

some	 attention	 needs	 to	 be	 given	 to	 epidemiological	 findings.	 Similar	 to

coronary	artery	disease,	epidemiological	considerations	are	fragmentary	and

for	 the	 most	 part	 supply	 only	 limited	 impressions	 upon	 which	 derivative
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formulations	are	based.	The	picture	is	further	complicated	by	the	seemingly

conflicting	 findings	often	reported	from	the	epidemiological	 field.	Studies	 in

the	 United	 States	 have	 demonstrated	 that	 hypertension	 is	 higher	 among

urban	 than	 among	 rural	 dwellers,	 among	 lower	 than	 upper	 classes,	 among

blacks	 than	 whites,	 and	 in	 men	 than	 women.	 It	 is	 also	 noted	 that	 the

development	 of	 hypertension	 is	 more	 frequently	 observed	 and	 of	 greater

severity	in	the	rural	dweller	who	moves	to	the	city	than	in	the	individual	who

has	always	lived	in	the	city.

Donaldson,	 studying	 changes	 in	 disease	 incidence	 and	 prevalence

among	rural	Africans	undergoing	acculturation,	noted	that	hypertension	was

greater	 in	 the	 more	 acculturated	 urban	 groups.	 Obvious	 correlates	 of

acculturation	are	changes	in	life	style	which	include	food,	housing,	work,	and

interpersonal	 relations.	The	 changes	 in	disease	patterns	are	probably	more

complex	 than	 the	 apparent	 associations	 suggest.	 For	 example,	 the	 changes

observed	may	be	related	to	an	unmasking	of	a	latent	genetic	predisposition	in

a	population	that	rarely	became	manifest	in	the	less	sophisticated	and	more

socially	 supporting	 tribal	 state	 where	 infectious	 disease	 and	 starvation

frequently	 lead	 to	 early	 death.	 Other	 relative	 factors	 may	 be	 considered,

although	 supporting	 data	 are	 lacking.	 Blood-pressure	 levels	 identified	 as

falling	 in	 the	 hypertensive	 range	 in	 one	 geographical	 area	 and	 biocultural

population	are	not	necessarily	equivalent	to	identical	values	for	another	area

and	group.	These	studies	suggest	that	both	genetic	and	environmental	factors
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are	related	in	the	pathogenesis	of	essential	hypertension.

Psychobiological	variables

The	ensuing	discussion	examines	genetic	and	environmental	variables

in	 terms	 of	 their	 interrelationships	 with	 psychological	 ones	 in	 individuals

developing	 hypertension.	 In	 considering	 these	 interactions,	 several

hypotheses	 are	 entertained:	 (1)	 the	 psychological	 and	 social	 aspects	 of

behavior	related	to	hypertension	may	be	independent	derivatives	of	the	same

or	a	different	(though	inherited	together)	genetic	factor	as	the	physiological

component;	(2)	the	psychological	and	physiological	components	may	become

associated	 during	 the	 course	 of	 development;	 and	 (3)	 the	 psychological

component	may	be	a	reaction	to	the	disease	process.

Longitudinal	Studies

Thomas	 is	 the	 most	 prominent	 among	 recent	 investigators	 of

hypertension.	For	more	than	twenty	years,	she	has	studied	prospectively	the

development	of	hypertension	and	associated	diseases	in	medical	students.	In

the	course	of	her	investigations,	she	has	made	the	following	correlations:	(x)

the	 proportion	 of	 students	 in	 graduating	 classes	 manifesting	 clinical

hypertension	 was	 three	 times	 that	 in	 younger	 classes;	 the	 proportion

showing	 transitory	hypertension	was	double;	 (2)	 in	 the	 former	 group,	 62.5

percent	gave	a	history	of	parental	hypertension	compared	with	36.0	percent
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in	the	latter;	(3)	the	“at-risk”	groups	also	tended	initially	to	manifest	higher

resting	 blood	 pressures,	 elevated	 cholesterol	 levels,	 and	 more	 intense

reactions	 to	 stress	 behaviorally;	 (4)	 psychologically,	 she	 noted	 apparent

submissiveness	 of	 the	 predisposed	 individual	 under	 the	 domination	 of	 a

parent;	 and	 (5)	 the	 onset	 of	 hypertension	 occurring	 as	 an	 anniversary

reaction	or	 in	 the	setting	of	an	unrealistic	marriage.	She	suggested	 that	 the

observed	hypercholesterolemia	represented	an	inborn	metabolic	defect;	that

the	 inheritance	of	 the	deficit	might	be	governed	by	a	 single	 locus,	 although

modifying	 genes	 and	 environmental	 factors	were	 important	 in	 determining

clinical	 expression;	 and	 that	 the	 total	 behavioral	 pattern	 developing	 under

stress	might	also	reflect	an	inborn	predisposition.

Paffenbarger	 and	 his	 associates	 have	 also	made	 correlations	 between

characteristics	 observed	 in	 college	 students	 and	 subsequent	 disease.

Undergraduate	 patterns	 of	 cigarette	 smoking,	 elevated	 blood	 pressure,

increased	 body	 weight,	 shorter	 body	 stature,	 early	 parental	 death,	 heart

consciousness,	 and	 nonparticipation	 in	 varsity	 sports	were	 associated	with

the	occurrence	of	subarachnoid	hemorrhage	and	occlusive	stroke,	pathology

frequently	 resulting	 from	 chronic	 hypertension.	 Associated	 with	 heart

consciousness	and	cigarette	smoking,	Paffenbarger	noted	emotional	distress

in	terms	of	anxiety	and	irritability.

Some	Biological	Correlates	with	Behavior
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Specific	 biological	 variables	 have	 been	 identified	 in	 patients	 with

hypertension.	Similar	to	some	of	the	psychological	variables	discussed	below,

these	 are	 as	 likely	 to	 be	 secondary	 to	 the	 development	 of	 hypertension	 as

they	are	 to	be	precursors.	Renin,	 angiotensin	 I	 and	 II,	 and	aldosterone	may

also	 be	 considered	 in	 this	 light.	 Through	 the	 accumulation	 of	 data	 via

longitudinal	 studies	 such	 as	 those	 cited	 above	 it	 may	 be	 possible	 for	 an

eventual	distinction	to	be	made.

Schneider	 and	 Zangari	 noted	 an	 association	 of	 anxiety,	 tension,	 fear,

anger,	 and	 hostility	 with	 decreased	 clotting	 time,	 increased	 viscosity,	 and

elevated	blood	pressure.	With	feelings	of	depression,	dejection,	and	of	being

overwhelmed,	 they	 noted	 prolonged	 clotting	 time,	 normal	 viscosity,	 and

normal	 blood	 pressure.	 Hypertensive	 as	 opposed	 to	 normotensive	 subjects

demonstrated	decreased	clotting	time	to	the	stress	of	the	pressor	test.

Testosterone	and	estrogen	have	been	cited	as	affecting	blood-pressure

levels	in	addition	to	hormones	of	the	pituitary-adrenal	axis.	Susceptible	male

mice	 developed	 marked	 hypertension	 and	 aggressive	 behavior	 when

subjected	to	social	stress,	whereas	susceptible	castrated	male	mice	under	the

same	 circumstances	 remained	 normotensive	 and	 nonaggressive.	 However,

when	 the	 latter	 mice	 were	 given	 testosterone,	 blood	 pressures	 rose	 and

aggressive	 behavior	 developed.	 In	 some	 lower	 sociocultural	 groups,

premenopausal	women	tend	to	manifest	higher	blood	pressure	than	men;	the

http://www.freepsychotherapybooks.org 52



reverse	 pattern	 prevails	 following	 menopause.	 Among	 upper	 sociocultural

groups,	 the	 reverse	pattern	has	been	observed.	These	 findings	 suggest	 that

age,	 sex,	 and	 other	 variables	 are	 more	 than	 biological	 but	 interact	 with

sociocultural	 roles	 and	 the	 personalities	 and	 life	 situations	 involved	 with

these.	 Women	 who	 have	 family	 histories	 of	 hypertension	 and	 personal

histories	of	toxemia	of	pregnancy	appear	more	sensitive	to	the	hypertensive

effects	of	estrogen	preparations.	They	also	appear	more	likely	to	experience	a

depressive	response	to	these	preparations.

Von	Eiff	suggests	that	hereditary	factors	prime	the	pressor	center	of	the

hypothalamus	to	respond	hyperactively	to	environmental	stresses	leading	to

increased	blood	pressure.	Yamori	et	ah,	have	found	lower	concentrations	of

norepinephrine	in	the	lower	brain	stem	and	hypothalamus	of	spontaneously

hypertensive	 rats	 as	 compared	 to	 normotensive	 ones.	 This	 was	 associated

with	a	lower	concentration	of	L-amino	acid	decarboxylase,	but	not	of	tyrosine

hydrogenase,	suggesting	that	abnormal	metabolism	of	ergotrophic	hormones

may	 be	 related	 to	 hypertension.	 Sjoerdsma	 has	 noted	 that	 monoamine

oxidase	 inhibitors	 lead	to	a	decarboxylation	of	alpha	dopamine,	resulting	 in

what	 is	 in	 effect	 a	medical	 sympathectomy.	This	 is	 of	 interest,	 inasmuch	 as

clinical	 observations	 have	 frequently	 suggested	 a	 correlation	 between

depression	and	hypertension,	and	 that	 the	 latter	 tends	 to	 improve	with	 the

treatment	of	the	former	with	antidepressants.	These	fragmentary	findings	are

identified	in	order	to	suggest	the	direction	of	neurophysiological	research	in
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seeking	a	central	mechanism	affecting	blood	pressure.	These	and	others	have

yet	to	be	woven	into	an	integrated	formulation.	The	actual	regulation	of	blood

pressure	is	a	highly	complex	phenomenon	and,	as	Penaz	has	noted,	depends

also	on	the	mechanical	parts	of	the	system	such	as	the	heart	as	well	as	central

nervous	control.

Psychiatric	Relationships

As	 long	 ago	 as	 1902,	 Alexander	 noted	 that	 blood	 pressure	 was

frequently	elevated	in	patients	suffering	from	acute	melancholia,	as	opposed

to	 chronic	 melancholia	 or	 mania.	 Altschule	 corroborated	 this	 observation,

finding	 that	 elevation	 of	 blood	 pressure	 was	 the	 rule	 in	 patients	 with

involutional	 depression	 whereas	 patients	 with	 schizophrenic	 states	 more

often	showed	blood	pressure	readings	below	the	normal	range.	Readings	 in

patients	 displaying	 manic	 behavior	 were	 only	 occasionally	 elevated.

Vanderhoof	 et	 al.,	 demonstrated	 a	 lower	 blood	 flow	 in	 patients	 with

schizophrenic	 states	as	opposed	 to	 those	with	affective	psychoses.	Heine	et

al.,	 studying	 hypertension	 in	 severely	 depressed	 patients,	 observed	 a

decrease	 in	blood	pressure	 for	the	agitated	patients	 following	 improvement

in	their	mental	status.	However,	those	patients	manifesting	less	agitation	and

having	 a	 history	 of	 more	 frequent	 depressive	 episodes	 were	 less	 likely	 to

demonstrate	 a	 change	 in	 blood	pressure	 following	 treatment.	 They	 suggest

that	chronicity	of	emotional	stress	correlates	with	irreversible	changes	in	the
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regulation	of	blood	pressure.

Overview	of	Psychophysiological	Relationships

Several	 reviews	 are	 first	 briefly	 identified	 and	 discussed	 to	 serve	 as

reference	for	the	student	interested	in	further	pursuit	of	this	subject.

Alexander	was	one	of	the	first	investigators	to	consider	hypertension	as

a	progressive	sequence	of	psychopathophysiological	changes.	Not	ruling	out

the	 possibility	 of	 a	 constitutional	 instability	 of	 the	 vasomotor	 system,	 he

observed	that	the	specific	neurotic	handling	of	excessive	and	inhibited	hostile

impulses	precipitated	by	a	conflictual	situation	was	associated	with	extreme

fluctuations	of	 the	blood	pressure.	 In	time,	with	repetition	of	 the	conflictual

episode,	he	suggested	that	these	patterns	tended	to	become	fixed	leading	to

chronic	neurotic	states	associated	with	elevated	blood	pressure	and	still	later

to	 the	 organic	 consequences	 of	 this	 condition.	 Much	 of	 the	 work	 of

subsequent	investigators	has	elaborated	on	data	that	have	been	interpreted

as	supporting	this	hypothesis.	However,	Binger	in	1951,	reviewing	more	than

200	 articles,	 suggested	 that	 no	 one	 had	 “hit	 the	 mark”	 in	 establishing	 a

relationship	between	psychological	influences	in	the	etiology	of	hypertension.

Despite	the	enormous	growth	of	the	literature	in	the	intervening	decades,	it	is

still	 possible	 to	 make	 a	 similar	 assessment.	 Nevertheless,	 many	 of	 the

variables	that	have	been	identified	have	assisted	the	clinician	in	approaching
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and	attempting	to	understand	the	patient	with	hypertension.

Brod	 conceptualizes	 hypertension	 as	 an	 intensified	 and	 extended

normal	hemodynamic	response	to	an	acute	emotional	stress,	consisting	of	a

redistribution	of	cardiac	output,	with	blood	shifted	from	the	viscera	and	skin

to	 the	 skeletal	 muscles,	 myocardium,	 and	 brain,	 advantageous	 for	 the

performance	 of	 strenuous	muscle	work.	 The	 increased	 blood	 supply	 to	 the

muscles	 is	 in	 part	 secondary	 to	 the	 release	 of	 epinephrine	 and	 is	 partly

related	to	a	reflex	involving	cholinergic	fibers.	This	pattern	is	analogous	to	the

circulatory	 response	 produced	 in	 animals	 by	 electrical	 stimulation	 of	 the

hypothalamus,	 which	 is	 accompanied	 by	 apprehensive	 and	 rage	 behavior

identified	 as	 “defense	 system.”	 Brod	 hypothesizes	 that	 this	 is	 an	 old

phylogenetic	reaction	which	has	been	transferred	from	a	threatening	external

situation	to	a	symbolic	internalized	stimulus.	Whereas,	phylogenetically,	the

reaction	 would	 cease	 with	 the	 removal	 of	 the	 provoking	 stimulus,	 in	 the

human	 situation	 the	 internalized	 symbol	 remains	 as	 a	 constant	 stimulus	 to

the	vascular	and	rage	reaction,	resulting	 in	eventual	pathophysiological	and

pathoanatomic	 changes.	 Levi	 suggests	 that	 emotional	 stress	 triggers

sympatho-adreno-medullary	 and	 related	 physiological	 changes	 of	 relatively

short	 duration.	 If	 repeated	 often	 enough	 over	 lengthy	 periods	 and	 of

increasing	 intensity,	 he	 sees	 these	 as	 etiological	 in	 the	 development	 of

essential	hypertension.
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Geiger	 and	 Scotch	 in	 1963	 reviewed	 the	 biological,	 epidemiological,

psychological,	 and	 sociocultural	 factors	 relating	 to	 the	 etiology	 of

hypertension.	 In	 concluding,	 these	 authors	 found	 ample	 room	 for	 further

research.	 Essential	 hypertension	 as	 a	 pathological	 entity	 with	 a	 well-

established	 etiological	 and	 physiochemical	 mechanism	 still	 required

clarification.	 They	 questioned	 to	 what	 extent	 essential	 hypertension	 was

related	 to	 one	 or	more	 primary	 disease	 processes	 yet	 to	 be	 identified,	 and

also	whether	it	might	not	represent	a	variation	on	a	norm.	More	research	was

required	in	establishing	a	hereditary	basis	for	hypertension	through	the	study

of	first-degree	relatives	and	controls.	Longitudinal	studies	were	necessary	to

establish	the	natural	history	and	progress	of	the	disease.	These	authors	saw

the	implication	of	sociocultural	factors	as	an	open	question.	They	noted	that

age,	 sex,	 and	 other	 variables	 were	more	 than	 biological,	 inasmuch	 as	 they

served	 as	 the	 bases	 for	 personal	 interaction	 in	 a	 culture	 and	 family	 and

consequently	were	precursors	of	sociocultural	and	personality	factors,	which

assumed	 possible	 significance	 in	 their	 own	 right.	 They	 raised	 the	 still

intriguing	question	whether	many	of	 the	psychological	 variables	 associated

with	hypertension	might	not	be	more	directly	related	to	the	lability	of	blood

pressure	frequently	observed	in	the	prehypertensive	individual.	Finally,	they

considered	 the	 stress	 factors	 relating	 to	 the	 onset	 of	 hypertension	 and	 the

adaptive	 behavior	 of	 individuals	 to	 these	 and	 to	 the	 subsequent	 disease

course.
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Groen,	 following	 Page’s	 Mosaic	 theory	 of	 essential	 hypertension,

suggests	that	the	reactivity	of	the	central	nervous	system	under	the	influence

of	 genetic	 and	 environmental	 influences	 is	 the	 main	 causal	 factor	 in	 a

constellation	 of	 multiple	 factors	 associated	 with	 the	 development	 of

hypertension.	He	cites	the	following:	(1)	Hypertension	is	an	exaggeration	and

intensification	of	normal	reaction	patterns	of	 the	organism;	(2)	 It	 follows	 in

the	 wake	 of	 repeated	 and	 prolonged	 conflicts;	 (3)	 It	 occurs	 in	 individuals

predisposed	to	react	to	conflicts	with	key	persons	in	certain	ways,	a	pattern

which	 is	 both	 genetically	 determined	 and	 environmentally	 conditioned;	 (4)

These	individuals	demonstrate	personality	traits	which	include	compulsivity,

rigidity,	 sensitivity,	 a	 need	 for	 love,	 a	 fear	 of	 losing	 love,	 a	 tendency	 to

dominate,	a	tendency	toward	aggression,	and	a	tendency	to	inhibit	the	acting

out	 of	 aggressive	 impulses;	 (5)	 Hypertension	 is	 precipitated	 in	 a	 conflict

situation	in	which	active	aggression	is	inhibited;	(6)	Exacerbations	of	conflict

lead	 to	 exacerbation	 of	 blood-pressure	 response;	 (7)	 The	more	 severe	 the

personality	 disorder	 and	 the	 more	 intense	 the	 conflict	 situation,	 the	 more

malignant	 is	 the	course	of	hypertension;	and	(8)	The	greater	 the	sensitivity

and	 the	 greater	 the	 reactivity	 associated	with	 a	 greater	 tendency	 to	 inhibit

motor	discharges,	the	more	likely	will	the	reaction	be	channelled	through	the

limbic	system,	the	hypothalamic	vasomotor	center,	the	sympathetic	nervous

system,	 the	 heart,	 and	 the	 smooth	 muscles	 of	 the	 renal	 and	 splanchnic

arterioles,	leading	to	increased	peripheral	resistance.	Groen	sees	this	in	terms
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equivalent	to	a	displacement	phenomenon	in	which	the	organism	reacts	to	a

symbolic	stress	via	a	neurovisceral	route	as	opposed	to	reacting	to	a	physical

stress	 via	 a	 neuromuscular	 route.	 He	 indicates	 that	 changes	 in	 the

environmental	 conditions,	 the	 use	 of	 central-acting	 tranquilizers,	 and

peripheral-acting	 blocking	 agents	 together	 with	 supportive	 psychotherapy

have	ameliorating	effects	on	hypertension.

Figure	26-2.
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Psychophysiological	relationships	in	patients	with	essential	hypertension.

Reiser,	in	reviewing	his	own	and	others’	work,	identifies	three	phases	of

hypertension;	 Phase	 1;	 preceding	 the	manifestation	 of	 the	 clinical	 disease;

Phase	2:	the	onset	of	the	disorder;	and	Phase	3:	the	continuing	course	of	the

disease	 once	 it	 has	 become	 established	 (see	 Figure	 26-2).	 For	 each	 of	 the

phases,	he	suggests	that	the	underlying	pathophysiological	mechanisms	may

differ.	For	example,	the	importance	and	relative	influence	of	variables,	such	as
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sodium	 metabolism,	 emotional	 influences,	 neurogenic	 and	 hormonal

mechanisms	in	the	mediation	of	the	psychophysiological	process	may	change

as	the	disease	progresses.	With	his	associates,	he	has	recorded	the	difference

in	 the	 labile	 blood-pressure	 responsivity	 of	 normotensives	 and	 patients

labelled	prehypertensive,	 as	 contrasted	 to	 the	 limited	 responsivity	of	blood

pressure	 to	 a	 structured	 experimental	 interpersonal	 stress	 in	patients	with

well-established	essential	hypertension.	In	the	pre-dispositional	phase,	Reiser

considers	 both	 genetic	 factors	 and	 experiential	 constitutional	 factors

(deriving	from	the	conditioning	of	the	organism	during	its	prenatal,	perinatal,

and	 early	 neonatal	 experience	 through	 the	 shaping	 and	 reinforcement	 of

visceral	 functions)	 as	 contributing	 to	 the	 establishment	 of	 a	 latent	 but

potentially	 pathogenic	 hypertensive	 pressor	 mechanism.	 For	 example,	 he

cites	the	infant’s	crying	reaction	to	nonspecific	stress	as	involving	a	Valsalva

response	causing	an	increased	intrathoracic	pressure,	a	decreased	ventricular

filling,	a	decreased	cardiac	output,	an	increased	heart	rate,	and	an	increased

peripheral	 resistance	 in	 order	 to	 maintain	 the	 perfusion	 pressure	 of	 vital

organs.	Behavioral	shaping	of	such	a	response	pattern	might	occur	 through

chance	 experiences	 affecting	 the	 organism	 in	 which	 emotions	 and	 their

defenses	 become	 annealed	 with	 specific	 physiological	 patterns	 at	 “critical”

phases	of	development.	The	defense	pattern	itself	may	also	be	learned	from

familial	patterns	of	reactivity	to	stress.	With	repetition	of	stressful	events,	the

relationship	between	the	psychological	and	physiological	reactions	becomes

American Handbook of Psychiatry Vol 4 61



reinforced.	On	the	other	hand,	presence	of	an	inherent	hyperreactive	pressor

mechanism	 may	 also	 directly	 influence	 the	 development	 of	 psychological

traits,	 such	 as	 ego	 defenses,	 that	 would	 protect	 against	 its	 activation	 by

attenuating	 closeness	 of	 interpersonal	 relationships	 (insulating	 defenses)

(see	 also	 Chapter	 28,	 Introduction).	 This	 vascular	 hyperreactivity	 in	 and	 of

itself,	or	as	a	reflection	of	total	central-nervous-system	hyperreactivity,	may

then	be	associated	with	independently	observed	emotional	and	psychological

patterns	 of	 response	 in	 individuals	 identified	 as	 prehypertensive	 or

hypertensive.

In	 Phase	 2,	 Reiser	 hypothesizes	 the	 breakdown	 of	 the	 critical	 ego-

defensive	 systems	 in	 reaction	 to	 stress.	 With	 the	 failure	 of	 ego	 defenses,

changes	occur	 in	 the	autonomic	outflow	tracts,	 including	sympatho-adreno-

medullary	mechanisms	and	the	hypothalamic	anteropituitary	adrenal	cortical

axis.	Affect	and	regressive	changes	occur	in	a	large	number	of	ego	functions

including	 attention,	 perception,	 cognition,	 and	 intellectual	 functions.	 These

also	 influence	 and	 are	 in	 turn	 influenced	 by	 autonomic	 and/or	 hormonal

reactions.	At	this	point,	cyclical	interactions	are	recognized	in	which	not	only

do	 psychological	 processes	 influence	 physiological	 ones	 but	 the	 changes	 in

the	latter	directly	affect	and	compromise	the	former.

In	 Phase	 3,	 the	 process	 developed	 during	 Phase	 2	 becomes	 fixed

resulting	 in	 an	 individual	 who	 is	 different	 both	 physiologically	 and
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psychologically	 from	 what	 he	 was	 in	 Phase	 1.	 In	 this	 Phase	 entirely	 new

patterns	of	behavior	and	reactions	prevail.

Emotions

Rennie	 identified	 that	blood-pressure	elevation	 related	 to	 anxiety	 and

depression	in	patients.	Later	Ax	associated	increased	diastolic	blood	pressure

with	decreased	heart	rate,	increased	skin	conductance,	and	increased	muscle

potential	 with	 anger.	 In	 contradistinction,	 fear,	 while	 associated	 with

increases	in	the	latter	two	variables	as	well	as	with	respiratory	rate,	did	not

produce	an	elevation	in	blood	pressure.	On	the	basis	of	these	observations,	he

related	anger	to	a	discharge	of	epinephrine	and	norepinephrine	as	opposed	to

fear	 which	 he	 saw	 as	 producing	 an	 epinephrine	 response.	 Funkenstein

recorded	 similar	 observations,	 suggesting	 anger-out	 related	 to

norepinephrine	while	anger-in	and	anxiety	related	to	epinephrine.	However,

specific	biochemical	correlates	have	never	been	measured	for	these	states.

Saul	 identified	 hostility	 as	 the	 essential	 component	 in	 patients	 with

hypertension.	He	 described	 this	 as	 arising	 from	 an	 unresolved	 relationship

with	 the	 mother	 resulting	 in	 conflicts	 over	 passivity-activity,	 dependence-

independence,	 and	 sexuality.	 Miller	 suggested	 that	 repression	 of	 hostile

emotion	was	the	core	factor	in	hypertension.	Moses	observed	both	rage	and

resentment	 as	 the	 psychic	 correlates	 of	 elevated	 blood	 pressure	 related	 to
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increased	 peripheral	 resistance,	 in	 distinction	 to	 blood-pressure	 elevations

secondary	to	anxiety	and	related	to	 increased	stroke	volume	and	heart	rate

without	a	change	 in	peripheral	resistance.	Both	Schachter	and	Van	der	Valk

identified	 fear,	 anger,	 and	 hostility	 as	 more	 intense	 and	 associated	 with

greater	elevations	in	hypertensives	as	compared	with	normotensive	controls.

Kaplan	et	al.	extended	these	observations	by	demonstrating	hostile	content	in

samples	 of	 verbal	 productions	 and	 hypnotic	 dreams	 of	 patients	 with

hypertension.	 Using	 Rorschach	 factors,	 Brower	 correlated	 higher	 diastolic

blood	pressures	 in	 relationship	 to	 lower	adjustment	 to	 reality.	Graham	and

coworkers	related	elevations	in	blood	pressure	in	hypertensive	subjects	with

the	attitude	of	having	to	be	on	guard	against	bodily	assault.	Moos	and	Engel,

studying	 response	 specificity	 to	 stress	 in	 hypertensives	 vs.	 arthritics,

demonstrated	sustained	elevation	in	blood	pressure	in	the	former	and	greater

muscle	reactivity	in	the	latter.	In	addition,	they	showed	that	arthritics	could

adapt	for	blood	pressure	but	not	muscle	tension	where	the	reverse	prevailed

for	 hypertensives.	 Weiner	 et	 al.	 studying	 cardiovascular	 responses	 in

hypertensive	and	peptic-ulcer	patients	to	TAT	(Thematic	apperception	test)

cards	 noted	 that	 these	 related	 to	 the	 interaction	 of	 the	 subject	 and

experimenter.	 Subjects	 with	 essential	 hypertension	 were	 remarkably

unreactive	 as	 a	 group	 and	 this	 lack	 of	 physiological	 responsiveness	 was

related	to	the	nature	of	the	interaction.	McKegney	and	Williams	showed	that

patients	 with	 hypertension,	 as	 opposed	 to	 those	 without,	 had	 greater
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increases	 in	 blood	 pressure	 during	 a	 personal	 discussion	 phase	 of	 the

interview.	 Williams	 et	 al.	 in	 further	 work	 suggested	 that	 blood-pressure

elevation	 during	 an	 interview	 was	 related	 to	 the	 intensity	 of	 interviewer-

subject	 interaction.	 Silverstone	 and	Kissin	 demonstrated	 that	 patients	with

essential	hypertension	tended	to	be	more	field	dependent	than	patients	with

peptic	ulcer.	Goldstein	et	al.	showed	that	field-dependent	subjects	have	higher

GSRs	 (Galvanic	 Skin	 Response)	 at	 rest,	 and	 do	 not	 discriminate	 on	 a

physiological	 level	 as	 well	 between	 conditional	 and	 other	 similar	 stimuli.

Sapira	et	al.	in	showing	films	of	“good”	and	“bad”	doctor-patient	relationships

to	 hypertensive	 and	 normotensive	 subjects,	 found	 that	 the	 hypertensives

tended	to	deny	seeing	any	difference	between	the	two	doctors.	These	studies

suggest	 that	 the	 hypertensive	 patient	 may	 be	 more	 vulnerable	 to	 external

threats	 and	 therefore	 perceptually	 tend	 to	 screen	 out	 potentially	 noxious

stimuli	as	a	behavioral	response	protecting	his	hyperactive	pressor	system.

Personality

Dunbar	 pioneered	 the	 work	 in	 relating	 personality	 styles	 to	 specific

illness	 constellations.	 She	 identified	 lifelong	 patterns	 of	 anxiety,

perfectionism,	 compulsivity,	 and	 difficulty	 with	 authority	 figures	 as	 the

psychological	 components	 of	 the	 individual	 with	 hypertensive	 disease.

Gressell	et	al.	and	Saslow	et	al.	identified	obsessive-compulsive	behavior	and

subnormal	 assertiveness.	 They	 also	 noted	 that	 this	 correlation	 prevailed
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regardless	of	the	type	of	hypertension.	Ostfeld	and	Lebovits,	using	Rorschach

and	MMPI	 tests,	 also	 found	 no	 difference	 between	 patients	with	 renal	 and

essential	hypertension.	Noting	that	blood-pressure	responses	during	periods

of	 life	 stress	 were	 also	 similar	 in	 the	 two	 diseases	 they	 concluded	 that

personality	 and	 attitude	 factors	 were	 etiologically	 not	 related	 to	 essential

hypertension.	 On	 the	 other	 hand,	 Koster,	 emphasizing	 differences	 found

among	 patients	 with	 essential	 hypertension,	 suggested	 that	 it	 is	 basically

several	 different	 diseases,	 each	 with	 its	 own	 peculiar	 physiology	 and

psychology.	 Davies,	 using	 the	 Eysenck	 Personality	 Inventory,	 found	 no

correlations	with	neurotic	traits	among	patients	with	hypertension,	although

he	found	correlations	with	body	weight,	arm	circumference,	body	build,	and	a

family	history	of	cardiovascular	disease.

To	 summarize	 these	 studies,	 it	 is	 suggested	 that	 individuals	 with

hypertension	 cope	 with	 stresses	 likely	 to	 precipitate	 emotional	 feelings

(anger,	 anxiety,	 sadness)	 with	 repressive	 and	 protective	 psychological

defenses	 leading	 to	 behavior	 patterns	 that	 include	 altered	 perception,

especially	 in	 the	 area	 of	 interpersonal	 relationships.	 When	 stress	 factors

break	through	these	defenses,	aggravation	and	exacerbation	of	hypertension

occurs.

Environmental	Factors
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Investigators	 have	 been	 concerned	 with	 the	 identification	 of

environmental	 stress	 and	 its	 relationship	 to	 the	 development	 and/or

exacerbation	 of	 hypertension.	 Wolf	 et	 al.	 studied	 fifty-eight	 patients	 with

hypertension	and	reported	 that	 they	met	day-to-day	 threats	and	challenges

with	 restrained	 aggression,	 simultaneously	 displaying	 a	 vascular	 reaction

characterized	 by	 elevated	 blood	 pressure	 and	 vasoconstriction	 of	 both

afferent	and	efferent	renal	glomerular	arterioles.	Even	after	sympathectomy,

they	 observed	 that	 hypertensives	 continued	 to	 respond	 to	 threatening

situations	 with	 constriction	 of	 the	 afferent	 arteriole	 although	 the	 efferent

arteriolar	reaction	was	abolished.	Reiser	et	al.	associated	emotionally	charged

life	 situations	 with	 the	 course	 of	 the	 disease	 and	 the	 precipitation	 of

malignant	hypertension.	Harris	 et	 al.,	 studying	 “prehypertensives”	 (patients

with	 labile	blood-pressure	responses)	and	matched	controls,	 found	 that	 the

former	were	less	well-controlled,	more	impulsive,	more	egocentric,	and	less

adaptable	 in	 stressful	 situations.	 Henry	 et	 al.,	 using	 an	 ingenious

intercommunicating	box	system,	studied	the	social	response	of	two	groups	of

mice,	 differently	 raised,	 to	 the	 effect	 of	 crowding	 and	 competition.	 Mice

isolated	 from	 weaning	 to	 maturity	 showed	 profound	 physical	 signs	 and

pathology	 in	addition	 to	markedly	elevated	blood	pressure.	 In	addition,	 the

deprived	 mice	 demonstrated	 an	 inability	 to	 respect	 each	 others	 need	 for

territory	 and	 to	 control	 aggression.	 Subsequently,	 they	 observed	 that

susceptible	mice	 subjected	 to	psychosocial	 stimulation	 showed	 increases	 in
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catecholamine-forming	 enzymes.	 They	 suggest	 that	 the	 increase	 in	 these

enzymes	 may	 be	 neuronally	 mediated	 and	 that	 unlike	 epinephrine	 and

norepinephrine,	enzyme	changes	may	take	a	long	time	to	develop.	Henry	and

Cassel	 in	 a	 review	 article	 suggested	 that	 repeated	 arousal	 of	 the	 defense

alarm	response	may	be	one	mechanism	for	elevated	blood	pressure.	In	man,

such	 arousal	 may	 occur	 when	 previous	 socially	 sanctioned	 patterns	 of

behavior,	 to	 which	 the	 organism	 has	 become	 adapted	 during	 critical	 early

learning	periods,	can	no	longer	be	used	to	express	normal	behavioral	urges.

Difficulties	in	adaptation	and	status	ambiguity	may	result	in	years	of	repeated

arousals	of	vascular,	autonomic,	and	hormonal	function	due	to	the	organism’s

perception	 of	 events	 as	 threatening.	 This	 may	 lead	 to	 progressive	 and

irreversible	disturbances.

Kasl	and	Cobb	reported	that	blood-pressure	levels	were	higher	among

workers	during	an	anticipation	of	job	loss,	unemployment,	and	probationary

reemployment	 than	 after	 later	 stabilization.	 Men,	 whose	 blood	 pressure

remained	 higher	 for	 a	 longer	 time,	were	 subject	 to	 greater	 unemployment,

manifested	 lower	 ego	 resilience,	 and	 reported	 longer-lasting	 subjective

stress.	Harburg,	Schull,	et	al.	in	a	pilot	study,	identified	that	the	proportions	of

persons	with	hypertensive	 levels	were	 significantly	 greater	 in	 a	 high-stress

area	 than	 in	 a	 low-stress	 one.	 The	 stresses	 identified	 included:	 ecological,

personal-interpersonal	 (making	 a	 living,	 marital,	 early	 family	 life,

neighborhood,	race	relations,	life	situations,	status	striving,	resentment,	self-
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esteem),	 and	 health	 risks	 (family	 history	 of	 cardiovascular	 disease,	weight,

smoking,	 infrequent	 use	 of	 medical	 aids).	 Sokolow	 et	 al.	 studied	 blood

pressure	 responses	 automatically	 recorded	 every	 thirty	 minutes	 in

hypertensives	who	 concurrently	 kept	 a	 log	 of	 events	 and	 completed	mood

checklists.	The	highest	systolic	and	disastolic	 levels	correlated	with	times	of

reported	anxiety,	time	pressure,	and	alertness.

Although	some	workers	have	identified	specific	environmental	stresses

as	directly	affecting	blood-pressure	responses,	a	current	interpretation	is	that

hypertension	develops	as	a	consequence	of	the	manner	in	which	a	genetically

vulnerable	 individual	 perceives	 an	 environmental	 threat,	 and	 the	 defensive

patterns	that	he	gradually	adopts	determine	the	complex	somatopsychosocial

relationships.

Therapy

Shapiro,	working	 in	 the	 field	of	hypertension	 for	 the	past	 thirty	years,

has	been,	perhaps,	the	most	important	pioneer	in	therapeutic	developments.

Advocating	 supportive	 psychotherapy,	 together	 with	 the	 use	 of

antihypertensive	agents,	he	has	achieved	an	amelioration	of	symptoms	and	a

slowing	 of	 disease	 progression	 by	 assisting	 the	 patient	 in	 identifying	 and

avoiding	noxious	stimuli	and	learning	how	to	adjust	to	his	environment	and

the	limitations	of	disease.	He	has	found	therapy	to	be	most	effective	when	it	is
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transmitted	 in	 a	 supportive,	 nonthreatening,	 and	 nonauthoritative	 doctor-

patient	 relationship.	 Wolff	 and	 Lindeman,	 and	 Sokolow	 and	 Perloff	 have

reviewed	 the	 pharmaceutical	 agents	 used	 in	 the	 control	 of	 hypertension.

Relaxation	 methods	 have	 enjoyed	 limited	 popularity	 from	 time	 to	 time.

Jacobson	 and	 Raab	 have	 been	 proponents	 of	 these,	 both	 noting	 beneficial

results	for	patients	with	cardiovascular	disease.	Gantt	has	advocated	therapy

through	conditioning	 techniques.	Most	 recently	Miller,	DiCara,	and	 their	co-

workers	at	Rockefeller	University	have	demonstrated	effective	conditioning

of	 blood	 pressure	 in	 laboratory	 animals.	 More	 limited	 success	 has	 been

obtained	with	human	subjects.	The	 relationships	of	 these	 techniques	 to	 the

control	 of	 hypertension	 by	 meditational	 experiences	 remains	 to	 be

elucidated.

Conclusions

During	the	past	thirty	years,	workers	in	the	field	have	adopted	a	multi-

factorial	genesis	for	the	ill-defined	condition	called	“essential	hypertension.”

First	 and	 foremost,	 a	 primary	 genetic	 predisposition	 on	 the	 basis	 of

geographic,	 racial,	 and	 family	 studies	 has	 been	 suggested	 as	 necessary,	 but

not	 sufficient,	 for	 the	 development	 of	 hypertension.	 Environmental	 studies

have	 implicated	 early	 developmental	 factors,	 especially	 those	 relating	 to

mother-child	interaction.	Of	considerable	interest	has	been	the	observation	of

the	alterations	in	perception	that	seem	to	occur	in	patients	with	hypertension
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in	the	course	of	the	disease,	suggesting	that	these	may	represent	an	attempt

to	 protect	 a	 vulnerable	 hyperreactive	 pressor	 mechanism.	 Increasing

attention	 is	 presently	 directed	 at	 the	 early	 conditioning	 of	 autonomic

responses	in	an	attempt	to	explain	the	repeated	association	of	emotional	and

psychological	 traits	with	 hypertension.	 The	 emotions	most	 often	 identified

have	 been	 those	 of	 anxiety	 and	 hostility	 or	 anger,	 where	 expression	 is

frequently	 repressed.	 Obsessive	 and	 compulsive	 personality	 patterns	 have

also	been	 identified.	Depressive	reactions	have	 frequently	been	observed	to

correlate	 with	 the	 development	 and/or	 exacerbation	 of	 hypertension.

Secondary	 to	 the	 development	 of	 the	 disease,	 altered	 physiological	 and

behavioral	 patterns	 have	 been	 hypothesized	 and	 attributed	 to	 secondary

effects	of	the	process,	especially	on	the	heart,	brain,	and	kidneys.	Such	effects

may	 include	 deterioration	 of	 perceptual	 and	 cognitive	 functions.	 Stress

relative	to	specific	environmental	factors	has	been	identified	as	relating	to	the

development	 and/or	 exacerbation	 of	 hypertension	 in	 genetically	 and

psychologically	 vulnerable	 individuals.	 Therapeutic	 approaches	 include	 the

combination	 of	 peripheral	 antihypertensive	 agents	 and	 psychotherapy.

Several	 investigators	have	suggested	the	possible	benefit	of	antidepressants

when	 depression	 coexists.	 There	 is	 considerable	 excitement	 about	 the

potential	 use	 of	 operant	 conditioning	 in	 modifying	 autonomic	 activity.

Whether	 these	 will	 prove	 effective	 for	 all	 phases	 of	 the	 illness	 remains

questionable.
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Special	Psychological	Aspects	of	Diagnosis	and	Treatment

The	investigation	and	treatment	of	cardiovascular	disorders	frequently

involves	 specialized	 procedures	 and	 approaches	 which,	 in	 themselves,

contribute	 to	 the	 precipitation	 of	 emotions	 and	 the	 erection	 of	 defenses

against	 them.	 Catheterization,	 implantation	 of	 a	 pacemaker,	 intensive	 care

units,	and	cardiac	surgery	are	among	these.

Cardiac	Catheterization

Greene	 et	 al.	 have	 observed	 that	 patients	 undergoing	 cardiac

catheterization	 exhibit	 four	 behavioral	 patterns:	 (1)	 anxious-engaged;	 (2)

anxious	 not-engaged;	 (3)	 depressed;	 and	 (4)	 calm.	 All	 of	 these	 conditions

showed	 elevated	 free	 fatty	 acids.	 Cortisol	 was	 elevated	 in	 both	 anxious

groups,	 whereas	 growth	 hormone	 was	 elevated	 only	 in	 the	 anxious	 not-

engaged	 group.	 Neither	 the	 depressed	 nor	 the	 calm	 group	 demonstrated

elevations	 in	 cortisol	 or	 growth	 hormone.	 A	 follow-up	 study	 of	 twenty-two

patients	 indicated	 significantly	 greater	 mortality	 among	 the	 anxious	 not-

engaged	 and	depressed	 groups.	 These	observations	 indicate	 the	 stress	 that

catheterization	 has	 for	 patients	 and	 how	 reaction	 patterns	 may	 be

characterized	 by	 both	 psychological	 and	 physiological	measures.	 They	 also

suggest	 the	 possible	 prognostic	 value	 of	 the	 identification	 of	 patients’

reactions	to	catheterization	in	terms	of	subsequent	survival.
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Pacemakers

Several	 investigators	 have	 studied	 reactions	 of	 patients	 requiring	 the

implantation	of	cardiac	pacemakers	(see	references	17,	39,	47,	77,	and	225).

Noting	 the	 initial	 anxieties	 of	 patients	 relative	 to	 the	 underlying	 cardiac

disease	and	arrhythmias,	they	have	delineated	the	concerns	of	these	patients

about	 relying	 on	 an	 artificial	 mechanical	 instrument,	 its	 unpleasant	 side

effects,	 the	 possibility	 that	 batteries	 run	 out,	 and	 possible	 complications

resulting	from	implantation.	Blacher	and	Basch	have	identified	three	phases

in	 the	 acceptance	 of	 pacemakers	 by	 patients:	 (1)	 the	 preoperative,

characterized	by	concern	with	life	and	death,	confrontation	with	the	mystique

of	medical	 technology,	 fear	of	dependence	on	an	artificial	 device	 that	 could

fail,	guilt,	and	pessimism;	(2)	the	immediate	posthospital	phase	characterized

by	depression;	and	 (3)	a	 later	phase	 in	which	 there	has	been	acceptance	of

the	pacemaker	and	the	pursuance	of	normal	activities,	control	and	mastery	of

feelings,	 and	 preoccupation	 with	 physical	 sensations,	 fantasies,	 and	 denial.

Crisp	 and	 Stonehill,	 comparing	 patients	 with	 external	 and	 internal

pacemakers,	noted	that	the	former	exhibited	greater	distress,	and	suggested

that	 patients	with	 implanted	pacemakers	were	 able	 to	make	 greater	 use	 of

denial	as	a	defense	mechanism	in	coping	with	an	incurable	disease.

The	Intensive	Care	Unit	(ICU)

American Handbook of Psychiatry Vol 4 73



As	 hospitals	 are	 absorbing	 the	 technological	 advances	 that	 applied

scientific	 research	 and	methodology	 brought	 to	medicine,	 specialized	 units

have	 been	 established	 to	 cope	 with	 acute	 and	 specific	 problems.	 These

intensive	care	units	(ICU)	and	coronary	care	units	(CCU)	have	evolved	from

hospital	 wards	 or	 recovery	 rooms	 into	 highly	 complex	 and	 specially

constructed	 acute	 emergency	 units,	 requiring	 skilled	 nursing	 and	 medical

technicians	 to	 operate	 the	monitors,	 defibrillators,	 respiratory	 and	 suction

apparatuses,	and	hypothermia	units.	In	many	ways,	these	units	have	become

the	symbol	of	the	new	frontier	in	medicine,	its	technological	coming	of	age.	As

such	they	present	a	new	unknown	for	the	patient,	his	family,	and	the	medical

staff.	Simultaneous	with	the	development	of	these	units,	the	hospital	staff	has

noted	 an	 increasing	 incidence	 of	 behavioral	 disturbances	 among	 patients

admitted	 to	 them,	a	phenomenon	that	Nahum	has	aptly	 identified	as	one	of

the	 “new	 diseases	 of	 medical	 progress.”	 Consequently,	 the	 ICUs	 and	 CCUs

have	 become	 foci	 of	 interest	 for	 the	 behavioral	 scientist	 in	 observing	 and

identifying	possible	explanations	 for	 these	syndromes	 that	are	estimated	 to

occur	40-60	percent	of	the	time.	Kornfeld	has	developed	four	categories	for

the	behavior	observed	in	these	units:

1.	 Behavioral	 reactions	 associated	 with	 the	 medical	 and	 surgical

illness	and/or	arising	from	metabolic,	circulatory,	or	toxic	factors.

Hackett	 and	 his	 group,	 who	 have	 compiled	 extensive	 observations	 of
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patients	 in	 CCUs,	 emphasize	 the	 psychological	 reactions	 to	 illness	 of	 the

patients	 admitted	 to	 the	CCU.33,	 34,82,83	Noting	 that	 one-third	of	 patients

admitted	 to	 CCUs	 were	 referred	 for	 psychiatric	 consultation,	 Cassem	 and

Hackett	classified	the	reactions	as	anxiety,	depression,	and	behavior	disorder

(see	Figure	26-3).	Anxiety	was	related	to	impending	death	or	death	heralds	of

pain,	 breathlessness,	 weakness,	 and	 new	 complications.	 Anxiety	 was	 most

manifest	 in	 the	 first	 two	 CCU	 days.	 Depression	 was	 seen	 as	 representing

injuries	to	the	self-esteem	and	was	observed	on	the	third	to	fourth	CCU	day,

whereas	 behavioral	 disorders	 had	 a	 bimodal	 distribution	 during	 the	whole

CCU	period,	with	the	primitive	defense	of	denial	most	present	on	the	second

day	and	more	sophisticated	defenses,	appropriate	to	the	patient’s	personality

style,	 emerging	 after	 the	 fourth	 day.	 The	 defensive	 behavior	 described

included	 denial	 of	 illness,	 inappropriate	 euphoric	 or	 sexual	 responses,	 and

projection	of	hostile	dependent	conflicts.	These	observations	raise	interesting

questions	 about	 the	 protective	 role	 of	 denial.	 In	 the	 days	 following	 the

catastrophic	 onset,	 denial	 of	 anxiety	 would	 seem	 to	 serve	 a	 protective

function	 for	 the	 patient.	 Later,	 as	 his	 physiological	 course	 has	 stabilized,

denial	of	illness	may	keep	him	from	accepting	and	conforming	to	medical	and

rehabilitative	 routines.	Cassem	and	Hackett	 specify	psychiatric	 intervention

in	 the	 CCU	 as	 including	 medication	 to	 diminish	 anxiety,	 explanatory

clarification,	 environmental	 manipulations,	 bolstering	 of	 optimism,

elaborating	on	the	patient’s	anticipations,	confrontation,	and	hypnosis.	That
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these	techniques	may	be	of	value	is	proved	by	their	finding	of	three	times	less

mortality	in	the	referred	group	as	compared	with	nonreferred	CCU	groups.

Figure	26-3.

Psychological	responses	in	a	coronary	care	unit.

Organic	 brain	 syndromes,	 usually	 acute,	 may	 be	 associated	 with	 the

cardiac	dysfunction	and	present	with	symptoms	and	signs	of	 impairment	 in

the	cognitive	functions.	These	may	also	result	from	drugs	administered	to	the

patient.	Occasionally	withdrawal	 states	 from	alcohol,	 barbiturates,	 or	 other

drugs	are	observed	three	to	five	days	following	admission	of	a	patient	to	the
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ICU.

2.	Psychiatric	reactions	 to	 the	unique	and	unfamiliar	environment	of

the	ICU.

McKegney	has	studied	the	emotional	reaction	of	the	patient	to	acute	and

catastrophic	 illness	 in	 the	 ICU	 setting.	 Identifying	 the	 initial	 anxiety	 and

subsequent	 depression	 experienced	 by	 these	 patients,	 he	 stressed	 not	 only

deficits	 in	the	physical	environment,	but	also	emphasized	problems	relating

to	the	medical	personnel,	and	the	interactions	between	these	and	the	patient

and	 his	 family.	 Crucial	 for	 the	 patient’s	 adjustment	 in	 the	 ICU	 is	 the

relationship	 established	 with	 the	 medical	 and	 nursing	 attendants	 and	 the

acceptance	 by	 the	 relatives	 of	 the	 ICU	 environment	 and	 the	 patient’s

condition.

Not	 least	 among	 the	 hazards	 of	 the	 ICU	 environment	 are	 emergency

situations	and	their	associated	procedures.	Arrhythmias	are	not	uncommon

and	often	demand	dramatic	intervention	of	cardioversion	either	by	drugs	or

electrical	 defibrillation.	 For	 the	 patient,	 this	 means	 additional	 medications

with	 their	 potential	 untoward	 effects	 and/or	 the	 preparation	 for	 light

anesthesia	and	electrical	shock.	At	least	some	of	the	arrhythmias	developing

in	ICUs	are	directly	associated	with	high-anxiety	states,	suggesting	that	on	the

basis	of	a	possible	causal	relationship,	attention	to	the	symptoms	of	anxiety
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may	be	equal	in	importance	to	attention	to	the	arrhythmia.

Margolis,	 in	 studying	 psychotic	 reactions	 in	 patients	 in	 ICUs,

emphasized	 the	 lack	of	privacy	at	 a	 time	when	many	desired	privacy	most.

For	these	patients,	he	noted	a	diminution	of	psychotic	symptoms	on	transfer

to	private	 rooms.	 Studies	of	patients	witnessing	deaths	of	 other	patients	 in

the	ICU	by	Bruhn	et	al.	demonstrated	elevated	systolic	blood	pressures	and

symptoms	 of	 anxiety.	 Leigh	 et	 al.	 compared	 open	 vs.	 closed	 ICUs,

corroborating	 the	 observations	 of	 other	 workers.	 They	 found	 that	 closed

units	 provided	 privacy	 at	 the	 expense	 of	 human	 interactions,	 resulting	 in

increased	feelings	of	loneliness	and	displacement	of	hostile	feelings.	The	open

unit	 was	 observed	 as	 providing	 greater	 social	 contact	 with	 associated

freedom	of	expression	of	hostile	feelings,	while	the	lack	of	privacy	resulted	in

higher	levels	of	“shame”	anxiety.	On	the	basis	of	these	and	other	observations,

they	suggested	that	some	individuals	will	do	better	in	one	setting	and/or	that

an	ideal	CCU	could	be	designed	to	provide	for	both	togetherness	and	privacy.

Some	units	have	already	 incorporated	 this	plan	with	 folding	partitions	 that

can	be	closed	at	the	time	of	nursing	procedures,	and	open	at	other	times	to

provide	for	communication	with	other	patients.

3.	 Psychiatric	 reactions	 produced	 by	 the	 ICU	 environment	 and

experience	that	manifest	themselves	after	discharge	from	the	unit.
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Klein	et	al.,	and	Dominian	and	Dobson	have	 found	heightened	anxiety,

associated	 with	 cardiovascular	 distress,	 in	 patients	 at	 the	 time	 of	 and

following	discharge	 from	the	ICU.	Correlating	these	emotional	changes	with

increased	 urinary	 catecholamines,	 Klein	 subsequently	 demonstrated	 that

cardiovascular	complications	were	reduced	in	patients	prepared	for	transfer

and	followed	by	the	same	nurse	and	physician	throughout	hospitalization.

Kimball	 has	 observed	 that	 many	 patients	 experiencing	 delirium	 with

hallucinations	 and	 delusions	 during	 the	 ICU	 period	 continue	 to	 have

obsessional	 preoccupations	 with	 this	 experience	 as	 part	 of	 an	 acute

depression	following	sudden	hospitalization.

4.	Emotional	reactions	of	the	ICU	staff.

Not	 the	 least	 of	 considerations	 found	 by	 Kornfeld	 is	 the	 emotional

reactions	of	the	staff.	If	the	stresses	and	strains	of	the	ICU	are	burdensome	to

the	 patient	 and	 his	 family,	 they	 are	 equally	 so	 for	 the	 ICU	 staff,	 attending

simultaneously	 to	 a	 number	 of	 patients,	 each	 of	 whom	 is	 critically	 ill,	 and

physiologically	and	psychologically	labile	to	any	one	of	a	number	of	potential

complications	demanding	immediate	recognition	and	intervention.	Vreeland

and	Ellis,	Cassem	et	al.,	and	Hay	and	Oken,	have	described	the	pivotal	role	of

the	nurse	in	the	ICU.	They	have	compared	the	nurse’s	objective	role,	i.e.,	the

need	for	technical	competence,	decisive	and	controlled	response	to	a	chronic
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state	 of	 emergency,	 and	 constant	 vigilance,	 with	 her	 subjective	 one,	 i.e.,

interacting	with	patients	and	relatives,	handling	the	fatigue	and	brusqueness

of	 physicians,	 and	 containing	 her	 own	 emotions.	 They	 have	 proposed	 that

these	 factors	 be	 considered	 in	 the	 training	 and	 scheduling	 of	 nurses.	 Some

hospitals	 now	 arrange	 for	 intermittent	 rotation	 of	 ICU	 nurses	 to	 general-

nursing	 floors	 and	 for	 the	 opportunity	 to	 ventilate	 feelings	 in	 group

discussion	with	nurses	and	administrators	within	their	own	hospital	as	well

as	from	other	centers.

Attention	to	these	environmental	and	personnel	factors	is	needed	as	a

crucial	 prelude	 for	 the	 patient’s	 hospitalization	 and	 eventual	 rehabilitation

and	adjustment.

Cardiovascular	Surgery

Since	 cardiac	 surgery	 was	 first	 performed,	 severe	 behavioral

postoperative	 states	 have	 been	 observed.	 Blachly	 and	 Starr	 have	 given	 the

name	postcardiotomy	delirium	to	these	states.	This	condition	is	described	as

occurring	 suddenly	 three	 to	 five	 days	 following	 surgery	 after	 an	 untoward

early	postoperative	period.	The	delirium	is	marked	by	increasing	confusion,

progressing	to	delusions	and	hallucinations.	Blachly	and	associates	attribute

this	condition	to	an	abnormal	metabolic	state	and	postulate	the	presence	of

psychotoxic	metabolites.
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Studies	 have	 suggested	 that	 not	 only	 the	 physical	 condition	 but	 the

psychological	 condition	 of	 the	 individual	 faced	 with	 surgery	 strongly

influences	the	success	or	failure	of	cardiac	surgery	in	terms	of	morbidity	and

mortality.	Attempts	to	gain	a	clearer	understanding	of	these	conditions	have

focused	on	various	aspects	of	the	patient’s	hospital	and	surgical	course.	Janis

has	 observed	 that	 the	 way	 in	 which	 a	 patient	 handles	 anxiety	 before	 an

operation	 affects	 his	 postoperative	 course.	 Patients	who	 denied	 or	 showed

little	 or	 no	 anxiety	 and	 those	 who	 manifested	 overwhelming	 anxiety

sustained	greater	postoperative	morbidity	than	those	patients	who	admitted

to	 anxiety	 and	 demonstrated	 moderately	 intact	 and	 mature	 defenses	 in

coping	with	it.

Abram	has	 verified	 that	 patients	with	high	 anxiety	preoperatively	 are

more	 likely	 to	 experience	 a	 postcardiotomy	 delirium.	 He	 explains	 the

occurrence	of	this	psychoticlike	state	as	a	defense	against	the	anxiety	over	the

possibility	of	death.	Meyer	et	al.	have	suggested	that	this	condition	arises	out

of	 the	patient’s	misperceptions	 in	 the	early	postoperative	period,	occurring

while	he	is	still	under	the	influence	of	anesthesia	and	adjunctive	agents	such

as	the	anticholinergics.	They	also	postulate	that	in	his	semidrugged	state	the

individual	 misperceives	 what	 is	 going	 on	 in	 an	 unfamiliar	 environment,

picking	 up	 fragments	 from	 this	 which	 he	 may	 subsequently	 attempt	 to	 fit

together	in	what	is	projected	as	an	unreal	delusional	sequence.
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Kornfeld	 et	 al.	 emphasized	 the	 possible	 contributing	 effects	 of	 the

recovery	 room	 (RR)	 or	 ICU.123,124	 Here	 was	 an	 environment	 of

simultaneous	 sensory	 overstimulation	 and	 monotony	 in	 terms	 of	 the

repetitive	 beeping	 sounds	 of	 cardiac	 monitors,	 the	 hissing	 of	 oxygen	 and

suction	 apparatuses,	 the	 intermittent	 clacking	 of	 automatic	 blood-pressure

recordings.	The	patient	was	constantly	aroused	by	nursing	staff	carrying	out

necessary	medical	observations	and	procedures.	 Sleep	was	only	possible	 in

short	 sequences.	 The	 patient’s	 communication	 was	 disrupted	 because	 of

oxygen	 masks,	 tracheotomies,	 and	 the	 suppression	 of	 cognitive	 processes

(orientation,	 memory,	 concentration,	 and	 abstraction)	 associated	 with

analgesics	 and	 sedatives.	 In	 the	 case	 of	 cardiac	 surgery,	 the	 environment

becomes	 further	 distorted	 by	 the	 introduction	 of	 hypothermia,	 and,	 for	 the

coronary	patient	 in	rarer	 instances,	by	the	use	of	hyperbaric	chambers.	Not

only	was	the	patient	estranged	from	those	in	the	immediate	environment	by

machines	and	sounds,	but	in	a	large	measure,	the	ICU	was	similarly	isolated

from	 the	 rest	 of	 the	world.	Windows	 in	 these	 units	were	 rare.	 Lights	were

kept	 on	 at	 all	 times	 obliterating	 day-night	 sequences,	 distorting	 circadian

rhythms,	and	ultimately	the	patient’s	time	sense	and	orientation.	Clocks	and

calendars	 were	 absent.	 Regular	 meal	 times	 were	 not	 observed.	 Familiar

objects	were	nowhere	 to	be	 seen.	The	personnel	was	 strangely	 garbed	and

masked.	 Other	 patients	 were	 perceived	 as	 moaning	 heaps	 of	 white,	 while

physically	close	enough	at	hand	to	compromise	privacy,	frequently	far	distant
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in	 a	 communicative	 sense.	No	wonder	 then	 that	 patients	 admitted	 to	 these

units	 often	 experienced	 confusion,	 disorientation,	misperceptions,	 and,	 less

frequently,	manifested	delusional	and	hallucinatory	behavior	associated	with

agitation	 interfering	 with	 medical	 care.	 In	 rarer	 instances,	 the	 disruptive

behavior	 resulted	 in	 patients’	 ripping	 off	 intravenous	 and	 monitor

attachments	and	fleeing	from	the	unit	followed	by	a	mélange	of	attendants	to

the	startled	attention	of	the	other	patients.	Komfeld’s	vivid	description	went

beyond	 mere	 observation.	 He	 suggested	 a	 number	 of	 remediable	 factors

which	have	since	been	 introduced	 into	the	ICU	that	presumably	have	 led	to

the	reduction	in	the	incidence	of	these	behavioral	states.

Kimball	et	al.	 following	patients	undergoing	cardiac	surgery,	observed

that	the	delirium	identified	by	Blachly	and	others	is	almost	always	preceded

by	 symptoms	 and	 signs	 suggesting	 progressive	 cognitive	 dysfunction	 from

the	first	postoperative	day,	and	is	most	frequent	in	individuals	who	reported

prior	compromise	of	cerebral	functions.	Early	symptoms	and	signs	included

restlessness,	 agitation,	 mild	 confusion,	 complaints,	 and	 little	 or	 no	 sleep.

These	 occurred	 in	 patients	 whose	 operative	 experience	 and	 postoperative

course	had	been	more	 severe.	 In	other	 studies,	Kimball	 found	 that	patients

who	preoperatively	denied	anxiety	and	yet	manifested	considerable	agitation,

and	 those	 with	 marked	 depression	 were	 more	 likely	 to	 experience

adjustment	 difficulties	 in	 the	 postoperative	 period	 and	 sustained	 greater

morbidity	and	mortality.	These	patients	responded	to	cognitive	deficits	with
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heightened	anxiety	and	depression	which	further	compromised	their	ability

to	cope	with	the	stresses	of	the	postoperative	environment.	With	increasing

sleep	 deficits	 and	 the	 not	 infrequent	 complications,	mild	 confusion	 became

gross	 disorientation	 with	 increasing	 agitation,	 which,	 if	 left	 untreated,

resulted	 in	 delusional	 and	 hallucinatory	 states	 (see	 Figure	 26-4).	 Patients

who	 had	 fairly	 successful	 life	 patterns	 before	 surgery	 enjoyed	 lower

mortality,	although	those	who	had	used	illness	as	a	means	of	adjusting	to	life

situations	showed	greater	morbidity	postoperatively	and	had	poorer	overall

results.

Figure	26-4.
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Course	of	mental	status	of	patients	undergoing	heart	surgery.

Kennedy	and	Bakst	 identified	six	groupings	of	patients	preoperatively

as	 having	 predictive	 significance	 in	 terms	 of	 postoperative	 adjustment	 and

outcome.	 Focusing	 on	 patients’	 expectations	 of	 surgery,	 they	 observed	 that

patients	 with	 a	 long	 history	 of	 unsatisfactory	 life	 conditions	 approached
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surgery	consciously	expressing	a	death	wish.	On	the	other	hand,	patients	with

congenital	 cardiac	 defects	 expressed	 optimism,	 viewing	 the	 repair	 as

something	 owed	 to	 them	 and	 that	 correction	 would	 make	 them	 rightfully

healthy.	Patients	who	had	used	their	illness	in	making	life	adjustments	feared

and	later	experienced	profound	readjustment	problems	when	they	no	longer

had	 severe	 disability	 to	 rely	 upon	 in	 negotiating	 their	 demands.	 Knox’s

experience	with	patients	he	classified	as	neurotics	or	hysterics	on	the	basis	of

interviews	and	performance	on	the	M-R	section	of	the	Cornell	Medical	Index

showed	similar	poor	postoperative	adjustment.

Tufo	 et	 al.	 have	 correlated	 aberrant	 postoperative	 behavior	 with

demonstrated	 neurological	 deficits	 and	 neuropathological	 lesions.

Furthermore,	they	have	shown	that	patients	who	had	long	intervals	on	extra-

corporeal	circulation	and	who	had	sustained	blood	pressures	below	60	mm.

Hg.	 were	 more	 vulnerable	 to	 postoperative	 delirium.	 Heller	 et	 al.

demonstrated	that	patients	with	 longer	bypass	times	were	more	vulnerable

to	developing	delirium,	raising	the	interesting	hypothesis	of	the	possible	role

of	the	lung	in	metabolizing	substances	that,	when	accumulated,	are	“toxic	to

brain	function.

Precise	explanation	for	the	various	correlations	are	still	 in	the	process

of	evolution	based	upon	more	 intensive	 research.	Efforts	are	 in	progress	 to

identify	 biological	 correlates	 of	 the	 emotional	 and	 behavioral	 states.	 Such
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studies	 suggest,	 but	 do	 not	 conclusively	 prove,	 that	 the	 manner	 in	 which

individuals	 confront	 experiences	 influence	 their	 subsequent	 psychological

and	 physiological	 behavior	 in	 identical	 ways.	 For	 instance,	 a	 possible

explanation	 why	 depressed	 patients	 are	 more	 likely	 to	 die	 is	 that	 the

depressed	 state	 prevents	 them	 from	 augmenting	 sufficient	 physiological

defenses	 to	 sustain	 the	 stress	 of	 the	 operative	 procedure.	 However,	 it	 is

possible	 that	 depressed	 states	 and	 their	 biological	 correlates	 vary

considerably	from	one	individual	to	another.

Identifying	in	vulnerable	patients	preoperatively	signs	and	symptoms	of

organicity,	 overwhelming	 anxiety	 and/or	 depression,	 and	 considering

appropriate	 preoperative	 and/or	 postoperative	 intervention	 may	 help	 to

diminish	postoperative	morbidity.	Attention	to	the	 individual’s	expectations

may	be	all	 important	 in	whether	or	not	he	makes	a	satisfactory	response.	 If

expectations	are	unrealistic,	 if	 the	patient	 expects	 rebirth	and	 rejuvenation,

and	discovers	in	its	place	continued	limitation	and	restriction,	recovery	and

rehabilitation	will	be	retarded.	The	preoperative	and	rehabilitative	efforts	of

the	 staff	 need	 to	 include	 the	 family,	 especially	 the	 spouse.	 Attention	 to

vocational,	 social,	 and	 domestic	 (including	 marital)	 expectations	 of	 the

patient	 and	 his	 family	 is	 their	 responsibility.	 Without	 such	 attention,	 the

social	 reintegration	 of	 the	 patient	 will	 be	 less	 than	 ideal	 and	 fraught	 with

superimposed	frustrations.	The	efforts	of	the	staff	do	not	cease	with	the	event

of	successful	surgery.	The	long	road	to	recovery	has	only	just	begun,	twists,
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turns,	and	detours	are	many	and	can	only	be	approached	and	overcome	by

the	continued	support,	understanding,	and	foresight	of	the	team.

Lazarus	 and	 Hagens	 have	 demonstrated	 the	 that	 patients	 who

underwent	a	preoperative	interview	with	a	psychiatrist	had	lower	mortality

and	morbidity	than	matched	patients	who	were	not	afforded	this	experience.

This	 observation	 has	 recently	 been	 substantiated	 by	 Layne	 and	 Yudofsky.

Kimball	 noted	 in	 his	 original	 series	 of	 fifty-four	 patients	 that	 there	was	 no

occurrence	of	post-cardiotomy	delirium	at	a	 time	when	other	authors	were

reporting	 incidences	as	high	as	40	percent.	He	attributed	this	 finding	to	the

manner	 in	which	patients	had	been	prepared	 for	 surgery	by	 the	 team.	This

included	 a	 week’s	 hospitalization	 before	 surgery	 which	 provided	 an

equilibration	period	during	which	the	patient	was	seen	daily,	acquainted	with

the	details	of	the	procedure	to	be	performed,	exposed	to	the	recovery	room,

instructed	in	several	techniques	to	be	used	postoperatively,	and	talked	with	a

psychiatrist.

Attention	to	the	postoperative	environment	and	an	amelioration	of	the

disruptive	factors	identified	by	Kornfeld,	Heller	et	al.,	and	McKegney,	will	go

far	 in	 diminishing	 the	 incidence	 of	 postoperative	 delirium.	 Instructing	 the

nursing	 staff	 in	 the	 ICU	 in	 the	 use	 of	 a	 scale	 similar	 to	 the	 Eleven	 Item

Behavioral	Rating	Scale	will	 lead	 to	 the	 early	detection	of	 cognitive	deficits

and	 will	 prevent	 gross	 behavioral	 disturbance	 through	 the	 appropriate
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intervention.	 Judicious	 and	 cautious	 use	 of	 phenothiazines	 to	 diminish	 the

anxiety	underlying	or	associated	with	aberrant	behavior,	whatever	its	cause,

has	helped	greatly	in	controlling	behavior	and	bringing	relief	to	the	disturbed

patient.	Preparation	of	the	patient	for	release	as	well	as	admission	to	the	ICU,

as	 stressed	 by	 Klein,	 will	 help	 prevent	 the	 occurrence	 of	 transfer	 anxiety,

when	the	patient	suddenly	feels	abandoned	and	on	his	own.

Lastly,	 for	 the	 physician	 and	 the	 team	 that	works	with	 these	 patients

and	 wishes	 to	 sensitize	 himself	 to	 the	 subjective	 concerns	 of	 the	 patient

undergoing	cardiac	surgery,	reading	of	Rachel	MacKenzie’s	Risk	is	essential.

Behavior	and	Conditioning	Techniques

During	 the	past	decade,	 innovative	research,	based	on	new	 laboratory

techniques,	has	led	to	renewed	interest	in	the	potential	role	of	conditioning	in

the	 understanding	 and	 treatment	 of	 autonomic	 dysfunctions.	 Although	 this

research	is	in	its	infancy	and	still	of	more	theoretical	interest	than	of	practical

application,	 enough	 experimental	 work	 has	 been	 accomplished	 to	 suggest

that	 an	 extension	 of	 these	 techniques	 may	 become	 one	 of	 the	 major

developments	in	medicine	during	this	century.

Relaxation	 methods,	 often	 under	 conditions	 of	 hypersuggestibility	 or

hypnosis,	have	from	time	to	time	been	employed	in	the	treatment	of	patients

with	 chronic	 illness	 in	 which	 psychological	 factors	 have	 been	 implicated.
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These	methods,	 given	 emphasis	 by	 Jacobson	 in	 the	 1930s,	 and	Raab	 in	 the

1960s,	 have	 been	 derived	 in	 part	 from	 behavior	 therapy.	 Such	 methods

remain	in	limited	use.	Raab	emphasized	the	use	of	“retreats”	by	patients	with

cardiovascular	problems	in	which	somatic	and	autonomic	relaxation	could	be

effected	 through	 “regressive”	 individual	 and	 group	 experiences,	 including

mud	baths.

Gantt,	 and	 more	 recently	 Rifkin	 (after	 Wolpe),	 have	 emphasized

classical	 conditioning	 methods	 in	 their	 work	 with	 patients	 with	 cardiac

problems.	 Aiken	 and	 Henrichs	 have	 demonstrated	 relaxation	 techniques	 in

patients	following	open-heart	surgery.	Although	in	limited	use,	partly	because

of	little	contact	of	students	and	physicians	with	them	during	training,	the	use

of	specific	and	more	general	conditioning	methods	have	an	important	place	in

the	rehabilitation	of	patients	enduring	disease	processes	in	which	changes	in

habits	are	deemed	essential	to	their	continued	effectiveness	and	survival.

Most	 exciting	 is	 the	 work	 performed	 by	 Miller	 and	 his	 colleagues,

Banuazizi,	 Carmona,	 and	 DiCara	 in	 operant	 conditioning	 or	 instrumental

learning.	In	instrumental,	as	opposed	to	classical	conditioning,	reinforcement

or	reward	may	strengthen	any	 immediately	preceding	response.	 In	classical

conditioning	the	reward	achieves	its	desired	effect	only	when	the	response	to

be	learned	is	already	elicited	by	an	unconditional	stimulus.	Miller	explains	the

relationship	between	these	methods	as	different	manifestations	of	the	same
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basic	 phenomenon	 under	 different	 conditions.	He	 identifies	 similar	 laws	 as

effecting	both	types	of	learning	and	assumes	that	there	is	essentially	only	one

kind	of	learning.

Using	curarized	rats	in	order	to	ablate	the	affect	of	skeletal	on	visceral

responses	 to	 be	 conditioned	 by	 instrumental	 learning,	 Miller	 and	 Trowill

were	able	to	demonstrate	that	 increases	or	decreases	in	heart	rate	could	be

effected,	using	as	a	 reward	direct	 stimulation	of	 the	 rewarding	areas	of	 the

brain	or	as	punishment	a	mild	pain	stimulus	to	the	tail.	Subsequently	Miller

and	DiCara	were	able	to	effect	greater	changes	in	these	responses	through	the

techniques	of	shaping	and	to	demonstrate	that	learning	can	be	both	brought

under	the	control	of	a	discriminative	stimulus	and	retained.	They	were	then

able	 to	 show	 that	operantly	 learned	behavior	under	 the	 influence	of	 curare

could	 be	 carried	 over	 to	 the	 noncurarized	 state,	 supporting	 the	 contention

that	this	learning	is	effected	directly	through	the	visceral	system	rather	than

indirectly	through	the	effect	of	learned	motor	behavior	on	visceral	functions

as	summarized	by	Katkin	and	Murray.	Such	learning	was	also	demonstrated

to	 be	 specific	 for	 the	 condition	 rewarded	 and	 not	 generalized	 to	 other

autonomic	functions.	In	other	words,	cardiovascular	functions	such	as	blood

pressure	 and	 heart	 rate	 could	 be	 independently	 conditioned	 in	 either

direction.	However,	DiCara	has	observed	greater	“emotionality”	occurring	in

animals	 conditioned	 to	 increase	 their	 heart	 rate,	 as	 compared	 to	 those

conditioned	 to	 decelerate	 their	 heart	 rate	 following	 instrumental
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conditioning.	To	date,	 operant	 learning,	while	 it	 occurs,	 has	been	poorer	 in

the	noncurarized	 state	 than	 the	curarized	one,	 a	phenomenon	explained	by

Miller	on	the	basis	that	the	later	state	eliminates	sources	of	distractability	and

variability.	 Because	 of	 initial	 success	 in	 effecting	 brain	 wave	 activity	 and

associated	behavior	through	instrumental	learning	techniques,	Miller	and	his

colleagues	are	at	present	attempting	to	modify	the	activity	of	a	specific	part	of

the	 vagal	 nucleus	 directly	 which	 holds	 potential	 for	 the	 instrumental

regulation	of	cardiac	activity.

The	implications	of	this	work	are	several.	Understanding	the	individual

specificity	 with	 which	 organisms	 react	 to	 similar	 stresses	 through	 their

autonomic	nervous	system	may	be	tentatively	explained	on	the	basis	of	the	at

first	 casual	 juxtaposition	 of	 a	 chance	 stress	 with	 such	 a	 response	 at	 a

particularly	 vulnerable	 time	 in	 the	 development	 or	 structuring	 of	 that

autonomic	 function	 under	 a	 specific	 environmental	 situation	 in	 which	 the

gross	 behavior	 associated	 with	 the	 autonomic	 response	 was	 wittingly	 or

unwittingly	rewarded	(reinforced).

With	improvement	and	perfection	of	these	techniques,	their	theoretical

potential	for	use	in	altering	visceral	dysfunctions	is	viewed	as	unlimited.	This

has	 especial	 potential	 for	 cardiovascular	 disorders	 such	 as	 cardiac

arrhythmias	 and	 hypertension,	 where	 preliminary	 human	 trials	 have

suggested	 their	 applicability.	 Frazier	 et	 al.	 have	 shown	 that	 discriminative
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avoidance	conditioning	leads	to	changes	in	the	rate	of	response,	the	speed	of

the	 detection	 response,	 and	 the	 probability	 of	 signal	 detection,	 noting

associated	 changes	 in	 heart	 rate,	 pulse	 pressure,	 skin	 resistance,	 and	 17-

hydroxycorticosteroid,	epinephrine,	and	norepinephrine	excretions.	Headrick

et	 al.,	 with	 augmented	 sensory	 feedback	 techniques,	 effected	 heart-rate

increases.	 They	 cited	 three	 dependent	 factors:	 (1)	 amount	 of	 training	 time

required;	 (2)	 feedback;	 and	 (3)	motivation.	Weiss	 and	Engel	 have	 reported

success	 in	 using	 operant	 techniques	 in	 treating	 cardiac	 arrhythmias,	 work

that	 has	 yet	 to	 be	 replicated	 by	 others.	 Plumlee	 has	 described	 increases	 in

blood	pressure	under	operant	 learning	and	Benson	et	al.,	and	Shapiro	et	al.,

have	 achieved	 significant	 decreases	 in	 systolic	 blood	 pressures	 with	 these

methods	 used	 on	 patients	 with	 essential	 hypertension.	 Whether	 these

techniques	 will	 achieve	 long-term	 results	 awaits	 further	 trials	 and

observations.	In	concluding	this	brief	discussion,	the	authors	are	reminded	of

the	 long-observed	 changes	 in	 autonomic	 responses	 occurring	 in

transcendental	meditation	or	yoga.
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Notes

1This	 chapter	 has	 a	 subsection	 on	Psychophysiological	 and	Psychodynamic	Problems	of	 the	Patient
with	Structural	Heart	Disease	by	Morton	F.	Reiser	and	Hyman	Bakst.

2This	 section	 through	 is	 modified	 from	 the	 corresponding	 section	 in	 Chapter	 33,	 Psychology	 of
Cardiovascular	Disorders	by	Morton	F.	Reiser	and	Hyman	Bakst,	appearing	in	the	1st	ed.
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