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THE POPULATION'S AGING has b r o u g h t  i nc r ea s ing  a t ten-  
t i on  to  t he  spec i a l  p r o b l e m s  tha t  face  t he  e lde r ly .  In  
a d d i t i o n  to  m e m o r y  i m p a i r m e n t ,  a c u t e  m e d i c a l  p r o b -  
l ems  and  p s y c h i a t r i c  s y m p t o m s  c r e a t e  b u r d e n s  o n  care-  
g ivers  and  in f luence  the  r i sk  of  i n s t i t u t i ona l i z a t i on ,  t'5" 
Acu te  c o n f u s i o n a l  s ta tes  ( d e l i r i u m )  typ i fy  t he  c o m p l e x  
i n t e r a c t i o n s  o f  p h y s i c a l  i l lness ,  c o g n i t i v e  dys func t i on ,  
a n d  b e h a v i o r  change .  

A l t h o u g h  d e l i r i u m  was  k n o w n  to  t he  a n c i e n t s  
(Ce l sus  c o i n e d  the  t e r m )  and  has o c c u p i e d  t h e  a t ten-  
t i on  o f  psych ia t r i s t s  s i n c e  the  n i n e t e e n t h  cen tu ry ,  61° 
p h y s i c i a n s  have  b e e n  a c c u s e d  o f  i g n o r i n g  this  cond i -  
t ion ,  to  t he  d e t r i m e n t  o f  t h e i r  pa t i en t s .  Thus ,  Engel  and  
R o m a n o  w r o t e ,  " I t  is a c u r i o u s  fact  tha t  w h i l e  mos t  
p h y s i c i a n s  have  a s t rong  b ias  t o w a r d  an  o rgan i c  e t i o l o g y  
o f  m e n t a l  d i s t u rbances ,  at  t he  same  t i m e  t h e y  s e e m  to  
have  l i t t l e  i n t e re s t  in,  and ,  i n d e e d ,  o f t en  o v e r l o o k ,  
d e l i r i u m . "  s 

D e l i r i u m  is p r o b a b l y  i n c r e a s i n g  in  f r e q u e n c y  
a m o n g  h o s p i t a l i z e d  p a t i e n t s  as an  i n c r e a s i n g l y  o l d e r  
a n d  s i cke r  p o p u l a t i o n  inhab i t s  o u r  gene ra l  m e d i c a l  and  
su rg ica l  wards .  10 Its c lo se  a s soc i a t i on  w i t h  a vast  spec -  
t r u m  o f  i l lnesses  makes  i t  t he  p r o v i n c e  o f  t he  g e n e r a l  
in te rn is t .  Yet  t he  s u b j e c t  r e m a i n s  r e l a t i v e l y  n e g l e c t e d  
in  the  gene ra l  m e d i c a l  l i t e r a tu re .  The  p u r p o s e  o f  th is  
a r t i c l e  is to  r e v i e w  the  l i t e r a tu r e  o n  d e l i r i u m ,  w i t h  em-  
phas i s  on  m e t h o d o l o g i c  i ssues  as w e l l  as p r a c t i c a l  man-  
a g e m e n t .  

TERMINOLOGY AND CLINICAL DESCRIPTION 

Liston iden t i f i ed  ove r  30 t e rms  u s e d  in  r e c e n t  l i te r -  
a tu re  to  d e n o t e  d e l i r i u m ;  a pa r t i a l  l i s t ing  is g iven  in  
Tab le  1.] ~ Such n o m e n c l a t u r e  has  m a d e  i t  d i f f icul t  to  
r e v i e w  w o r k  p u b l i s h e d  p r i o r  to  1 9 8 0  s ince  i t  is n o t  
c e r t a i n  tha t  au tho r s  are  r e f e r r ing  to  t he  s ame  c l i n i c a l  
en t i ty ,  t2 The  1980  p u b l i c a t i o n  o f  t he  t h i r d  e d i t i o n  o f  
t he  A m e r i c a n  Psych ia t r i c  Assoc i a t i on ' s  Diagnostic and  
Statistical Manual  (DSM-III)  and  its r e c e n t  r e v i s i o n  
(DSM-III-R) i n t r o d u c e d  s t a n d a r d i z e d  n o m e n c l a t u r e  
and  c r i t e r i a  for  the  d i agnos i s  o f  d e l i r i u m  (Tab l e  2 ) ) 3  

A c c o r d i n g  to  DSM-1II-R, t he  p r i m a r y  p r o c e s s  in  de-  
l i r i u m  is t he  r e d u c e d  a b i l i t y  to  m a i n t a i n  a t t e n t i o n  to  t he  
o u t s i d e  w o r l d .  A p a t i e n t  w i t h  d e l i r i u m  has d i m i n i s h e d  
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TABLE 1 

Synonyms for Delirium 

Acute brain failure 
Acute brain syndrome 
Acute cerebral insufficiency 
Acute confusional state 
Acute mental status change 
Acute organic psychosis 
Acute organic reaction 
Acute organic syndrome 
Agitated confusional state 
Altered mental status 
Cerebral insufficiency syndrome 
Dysergastic reaction 

Exogenous psychoses 
Metabolic encephalopathy 
Pseudosenility 
Reversible cognitive dysfunction 
Reversible dementia 
Reversible toxic psychosis 
Subacute befuddlement 
Toxic confusional state 
Toxic delirious reaction 
Toxic encephalopathy 
Toxic-metabolic encephalopathy 
Toxic psychosis 

awarenes s  o f  his  o r  h e r  su r round ings ,  is eas i ly  dis-  
t r ac ted ,  and  f o l l o w s  c o m m a n d s  p o o r l y .  " C l o u d i n g  o f  
c o n s c i o u s n e s s "  was  u s e d  to  d e s c r i b e  th is  p r o c e s s  in  t h e  
first v e r s i o n  o f  DSM-III,  b u t  th i s  a m b i g u o u s  ph ra se  is n o  

l o n g e r  used .  
The  d e l i r i o u s  p a t i e n t ' s  s p e e c h  is l i m i t e d ,  ram- 

b l ing ,  i r re levan t ,  o r  i n c o h e r e n t ,  i n d i c a t i n g  d i so rgan iza -  
t i on  o f  t h o u g h t .  O t h e r  b e h a v i o r a l  c h a n g e s  i n c l u d e  re- 
d u c e d  leve l  o f  consc iousnes s ;  p e r c e p t u a l  d i s t u r b a n c e s  
( m i s i n t e r p r e t a t i o n s  o f  s t imu l i ,  i l l u s ions ,  o r  f rank  ha l lu -  
c i n a t i o n s ) ;  s I e e p - w a k e  d i s t u r b a n c e s  ( i n somnia ,  day- 
t i m e  s l e e p i n e s s ) ;  i n c r e a s e d  o r  d e c r e a s e d  p s y c h o m o t o r  
ac t iv i ty ;  d i s o r i e n t a t i o n  (first to  t ime ,  t h e n  p l ace ,  and  

TABLE Z 

DSM-III-R Criteria for Delirium 

Reduced ability to maintain attention to external stimuli and to 
appropriately shift attention to new external stimuli 

Disorganized thinking, as indicated by rambling, irrelevant, or 
incoherent speech 

At least two of the following: 
Reduced level of consciousness 
Perceptual disturbances: misinterpretations, illusions, or hallucinations 
Disturbance of sleep-wake cycle with insomnia or daytime sleepiness 
Increased or decreased psychomotor activity 
Disorientation to time, place, or person 
Memory impairment 

Clinical features develop over a short period of time and tend to 
fluctuate over the course of a day 

Either one of the following: 

Evidence from the history, physical examination, or laboratory tests 
of a specific organic factor (or factors)judged to be etiologically 
related to the disturbance 

In the absence of such evidence, an etiologic organic factor can be 
presumed if the disturbance cannot be accounted for by any 
nonorganic mental disorder 
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then person);  and, finally, m e m o r y  impai rment  of  vary- 
ing degrees of  severity. 

Del i r ium fluctuates over  the course  of  the day and 
general ly becomes  worse  at night. Another key tem- 
poral  feature of  del i r ium is its acute onset, occurr ing 
over  a per iod  of  hours to days. Finally, DSM-III-R man- 
dates that specific organic etiologies be  demonst ra ted  
or p resumed  to underl ie  the disturbance.  

According to Geschwind,  the global disorder  of  
at tention is un ique  to del i r ium and needs to be  distin- 
guished f rom unilateral  spatial neglect  due to cerebro-  
vascular disease, del iberate  lack of  cooperat ion,  and 
distraction caused by  depression or other  fac to rs )  4 He 
argued that the manifestat ions of  del i r ium are logical 
results of  the loss of  select ive attention, whose  funct ion 
is to maintain coherence  of  thought,  or ientat ion to sur- 
roundings,  and organization of  m e m o r y  and per- 
cept ion.  

Not all authors accep t  this broad formulat ion.  Vic- 
tor and Adams, for instance, prefer  to l imit  the t e rm 
del i r ium to acute confusional  states character ized by  
heightened alertness, an increased responsiveness to 
stimuli,  vivid hallucinations, psychomotor  agitation, 
and au tonomic  nervous system arousal.t5 Del i r ium tre- 
mens  is the pro to type  of  these states. Acute confusional  
states wi th  reduced  alertness and decreased psychomo-  
tor activity are classified as a separate entity. Victor and 
Adams justify the separate classification of  hyperact ive  
and quiet  confusional  states by  postulat ing that differ- 
ent  mechanisms under l ie  each entity. 

At present ,  however ,  our  knowledge  of  the under-  
lying mechanisms of  de l i r ium (see be low)  is qui te  lim- 
ited. Until fur ther  research can uncover  distinctions, 
the broad definition of  del i r ium in DSM-III has the ad- 
vantage of  accommodat ing  a wide  variety of  manifesta- 
tions, including " q u i e t "  del i r ium, which  appears  to be  
most  c o m m o n  in the a g e d )  6 

DIAGNOSIS 

As reflected in DSM-III-R criteria, the diagnosis of  
del i r ium is a clinical one based on direct  observat ion of  
the patient,  collateral sources of  information,  and 
awareness of  the pat ient ' s  baseline mental  state and 
current  physical problems.  Attempting conversat ion 
wi th  the pat ient  is often sufficient to reveal wander ing 
at tention and easy distraction (e.g., need  to repeat  in- 
structions).  The content  of  speech  may reveal thought  
disorganization and percep tua l  problems.  Changes in 
psychomotor  activity, including lethargy, may be di- 
rect ly  observed during the day, but  night t ime agitation 
may  be known only to the nursing staff. Nursing notes 
can provide  invaluable documenta t ion  of  behavioral  
disturbances that are otherwise missed by  physicians. 
Family member s  or companions  to the pat ient  are 
needed  to identify preexis t ing cognit ive and behavioral  

p rob lems  and to del ineate the t ime course  of  the 
present  decline.  Finally, the physical  examinat ion  may 
reveal myoclonus  and asterixis, wh ich  are considered 
pa thognomonic  of  del ir ium, a l though most  often the 
pr imary  findings are those of  the illness or  illnesses that 
prec ip i ta ted  del ir ium. 16 

Although these signs of  del i r ium can often be  
noted  in the course  of  a standard history and physical,  
incorporat ing formal  mental  status testing into the eval- 
uation may uncover  subtle disturbances of  attention, 
orientation, and m e m o r y  that might  otherwise  be  
missed. Mental status testing also provides the oppor tu-  
nity to assess progress  or deter iorat ion through serial 
testing and to differentiate chronic  f rom acute  prob- 
lems if cognit ive assessment was pe r fo rmed  in the out- 
pat ient  setting pr ior  to the onset  of  acute illness. 

Several b r i e f ,  easily adminis tered mental  status 
quest ionnaires have been  developed,  including the 
Mini-Mental State Exam (MMSE) and the Cognit ive Ca- 
paci ty  Screening Exam ( C C S E ) f l  7' 18 NO evidence  sug- 
gests that one is clearly super ior  to any other.  19 The 
MMSE takes about  10 minutes  to administer  and pro- 
vides a screening assessment of  orientation,  recall, at- 
tention,  calculat ion,  language, and construct ional  abil- 
ities. Despite this breadth  of  coverage,  the physician 
should not rely solely on the MMSE or any o ther  br ie f  
ins t rument  to diagnose del ir ium, pr imar i ly  because  
such tests fail to capture  key features of  del i r ium (at- 
tent ion deficit, rapid onset, and fluctuating course) .  
The MMSE and other  short mental  status tests are rela- 
t ively insensitive to mild  impa i rment  and may have 
poo r  specificity in some hospital  settings. 2°. 21 In one  
trial of  the MMSE on general medical  ward patients, 
there  was a sensitivity of  87%, a specificity of  82%, and 
a posit ive predic t ive  value of  61% when  compared  wi th  
a psychiatrist 's  judgment  on the presence  of  de l i r ium or 
dementia.2 

The basic clinical assessment of  de l i r ium can be 
supp lemen ted  by  psychomotor  testing and electroen-  
cepha lopa thy  (EEG). Psychomotor  testing measures  
the at tention deficit that is o f  pr imary  impor tance  in the 
delir ious state. Screening instruments that have been  
used in clinical settings include the trail-making test, 22 
which  is a t imed test of  n u m b e r  connect ion,  and the 
hand-held tachistoscope,  a por table  apparatus  for  mea- 
suring the t ime needed  to perce ive  a br ief  visual 
stimulus. 23 

The trail-making test correlates wi th  arterial am- 
monia  concentra t ion and other  measures  of  hepat ic  en- 
cephalopathy.24, 25 In a recent  survey of  del i r ium 
among  liver transplant  candidates, the trail-making test 
achieved a sensitivity and specificity of  92% and 73%, 
respectively.  26 However ,  the usefulness of  the trail- 
making test in other  medical  settings has not yet been  
demonstrated,  and per fo rmance  may potent ia l ly  be  af- 
fected by physical  impai rments  unrelated to the delir- 
ious state. 
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Abnormally prolonged percept ion  times measured 
by the hand-held tachistoscope have nearly 100% sensi- 
tivity for delirium, but  a specificity of  under  50%, due 
to the confounding effect of  physical and sensory im- 
pairment  commonly  found in elderly patients. 27 As a 
result, this test has significant limitations for the study 
of  del ir ium in hospitalized elderly. 

Finally, EEG has been  advocated by many investi- 
gators in the diagnosis of  delirium. 26 29-31 Early work of  
Engel and Romano revealed nearly universal EEG 
changes in delirium, including diffuse slowing, low- 
voltage fast activity, and progressive disorganization of  
rhythms as patients deteriorate.  31 Low-voltage fast ac- 
tivity predominates  in hyperactive,  aroused del i r ium 
such as del ir ium tremens. In contrast, generalized 
slowing is the major finding of  "qu i e t "  delirium. Com- 
monly both  EEG manifestations coexist.  28 In anticho- 
linergic delirium, there is close correlat ion be tween 
clinical state and EEG. Reversal of del i r ium with cho- 
linesterase inhibitors returns the EEG pattern to nor- 
mal. 32 Other  EEG patterns have been  described, in- 
cluding spike and s lowwave (triphasic) complexes  in a 
variety of  metabolic encephalopathies,  and epilepti- 
form activity in cases of  barbiturate or sedative-drug 
withdrawal. 33 However,  the underlying medical  condi- 
t ion responsible for del i r ium usually cannot  be deter- 
mined from the EEG pattern. 34 

These findings have led investigators to conc lude  
that EEG changes are particularly useful in the differen- 
tial diagnosis and confirmation of delirium. 29 However,  
in the studies that have been reported,  all the patients 
had definite clinically diagnosed del ir ium and severe 
metabolic or central nervous system insults. Formal 
evaluation of sensitivity and specificity in general med- 
ical settings is lacking. In individual patients, particu- 
larly the elderly, the EEG probably has less practical 
value. Some degree of  EEG slowing is found in many 
elderly, 35 and can be p ronounced  in dementia,  35"37 so 
one would  expec t  a low specificity for this diagnostic 
tool. Furthermore,  the EEG pattern may change wi thout  
producing a clearly abnormal result within a given indi- 
vidual as he or she become delirious.28 Serial testing has 
been advocated to improve sensitivity and c i rcumvent  
this shortcoming, but  is not  practical in acutely ill pa- 
tients. Finally, bedside recordings made in medical ly ill 
patients f requent ly  show artifacts. 33 

In conclusion,  the diagnosis of  del ir ium remains a 
clinical one. The value of  the clinical interaction was 
demonstrated by Anthony and colleagues, 27 who  found 
that a non-psychiatrist 's observation of  the patient 's  
"global  accessibility' (i.e., attentiveness and ability to 
fol low directions) had bet ter  sensitivity and specificity 
(both over 90%) compared with a psychiatrist 's stan- 
dardized clinical diagnosis than ei ther  the MMSE or a 
tachistoscope. The internist, therefore,  should be able 
to diagnose del ir ium with the tool he finds most famil- 
iar: the medical  interview supplemented  by mental 

TABLE 3 

Differential Diagnoses of Delirium 

Diagnosis 

Functional psychosis 

Delirious mania 

Dementia 

Organic delusional syndrome 

Organic hallucinosis 

Organic amnestic syndrome 

lctal confusion (nonconvulsive 
status epilepticus) 

Distinguishing Features 

Onset prior to age 40 
Chronic, relapsing course 
Auditory hallucinations 

characteristic 
Bizarre and systematic delusions 
Intact sensorium and orientation 
Myotonus/asterixis absent 
EEG usually normal 

History of prior manic episodes 
Family history of bipolar disorder 
Responds to lithium 

Insidious onset, chronic course 
Alertness and attention intact 

until final stages 

Prominent delusions without 
attentional difficulties 

Prominent hallucinations without 
attentional difficulties 

Impaired short- and long-term 
memory with intact attention. 
abstract thinking, judgment, 
and personality 

Occurs in known epileptic patients 
Associated movements (eyelid 

flutter, rhythmic facial or arm 
movement, staring, 
automatisms) 

Characteristic 
electroencephalogram 

Responds to antiepileptic 
medication 

status testing. More sophisticated testing should be re- 
served ei ther  for research purposes or the occasional 
confirmation of  an uncertain diagnosis. 

DIFFERENTIAL DIAGNOSIS 

Delirium is often mistaken for functional  psy- 
chosis.16, 3o, 3a, 39 Furthermore,  other  organic mental  
disorders may possess some of  the behavioral features 
of  delirium, such as memory  impairment,  hallucina- 
tions, or delusions, wi thout  having abnormal attention 
and awareness. Finally, nonconvulsive seizures can 
mimic delirium. Features that distinguish these diag- 
noses from del ir ium are summarized in Table 3. 

Functional psychosis, in contrast to delirium, gen- 
erally has its onset in early adult life, usually before age 
40. Beyond that age, a sudden change in behavior 
should prompt  suspicion of delirium. 4° Other  features 
that distinguish functional psychosis from del i r ium are 
the character of  the hallucinations (typically auditory 
in psychotic patients),  delusions (often bizarre and 
highly systematic in the schizophrenic  and paranoid 
disorders),  and sensorium (generally intact in func- 
tional disorders if the patient cooperates  with testing). 
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Physical signs of  del i r ium, such as myoclonus,  aster- 
ixis, and EEG changes,  are absent. 

Occasionally,  acute psychiatr ic  illnesses more  
closely s imulate  delir ium; "p s eudode l i r i um "  has been  
co ined  to denote  these states. 41 Carlson 42 and Bond, 43 
for instance, repor ted  that untreated mania can pro- 
gress to a state resembl ing  delir ium, wi th  distractibi- 
lity, insomnia,  lability, confusion, disorientation, and 
hallucinations.  Patients wi th  "acu te  del ir ious mania"  
usually have a history of b ipolar  affective disorder,  or  
have a family history of  mania. Furthermore,  this dis- 
order  lacks a discernible  organic cause and responds to 
standard therapy for manic-depress ive illness. 

Dementia,  like del ir ium, can have p rominen t  
m e m o r y  and cognit ive deficits, but  has an insidious 
onset and chronic  course  and is stable over  short  
per iods  of  time. The demen ted  remain  attentive and 
aware of  their  envi ronment  until  very advanced 
stages.6, lO 16. 3o Del ir ium can super impose  upon  de- 
mentia,  in which  case features of  both  coexist ,  and im- 
p rovemen t  in cognit ion occurs  when  the precipi tants  
of  del i r ium are treated. Some "revers ib le  dement ias"  
are p robab ly  examples  of  such supe r imposed  
de l i r i ums )  

DSM-III-R recognizes several o ther  organic mental  
disorders that exhibi t  some of  the features of  de l i r ium 
wi thou t  the global at tention deficit: organic delusional  
syndrome,  organic hallucinosis,  and organic amnest ic  
syndromes.  Delusions, c o m m o n l y  persecutory,  have 
been  associated wi th  dementia ,  drug toxicity, and med- 
ical illness. 44 Among a geriatric referral popula t ion ,  37 

of  100 demen ted  elder ly had delusions. 4s These pa- 
tients were  general ly not  disoriented and were  more  
funct ional ly compe ten t  than the nondelusional  pa- 
tients. Organic hallucinosis refers to the hallucina- 
tions, usually visual, occurr ing in a variety of  other  
physical  conditions,  such as ophtha lmolog ic  disease, 
neurologic  disorders, and s leep disturbances.  46 Last are 
organic amnest ic  syndromes (e.g., Korsakoff 's psy- 
chosis) present  wi th  p rominen t  percep tua l  or  m e m o r y  
disturbances,  bu t  not  the other  criteria for  del i r ium. 13 

Acute p ro longed  confusion can somet imes  be a 
manifestat ion of  a seizure rather  than del ir ium. 47 In a 
s tudy of  patients in a general  hospital,  Dunne found 22 
cases of  nonconvuls ive  status epi lept icus  over  a two- 
year period,  compr is ing  almost  20% of  patients 
present ing with  status epilepticus.4S Eighteen of  these 
patients  presented wi th  "absence  status" - -  confusion, 
disorientation, partial responsiveness,  and subtle 
rhythmic  movements  of  the eyes, face, or jaw. General-  
ized EEG abnormali t ies  were  seen. Both clinical and 
EEG abnormali t ies  responded to ant iepi lept ic  medica-  
tion. Much less c o m m o n  (four  cases) was " c o m p l e x  
partial status," wh ich  presented  wi th  a cyclical  pat tern 
of  unresponsiveness,  mimicking  the waxing  and wan- 
ing progress of  del ir ium. However ,  staring, automa- 
tisms, and EEG abnormali t ies  wi th  a t empora l  lobe 
focus served as dist inguishing fea tu resJ  9 Most repor ts  
of  both  varieties of  nonconvuls ive  status ep i lep t icus  
involve patients  wi th  known epilepsy,  but  de novo pre- 
sentations in the elder ly have been  repor ted  and can be 
easily mistaken for del i r ium. 47 

TABLE 4 

Characteristics and Rates of Confusion from Studies of Hospitalized Elderly 

Reference 

Rosin and Boyd, 1966 s° 

Hodkinson, 197351 

Lowy et al., 1973 sz 

Bergmann and Eastham, 
1974 s3 

Henker, 1979 s4 

Seymour et al., 1980 ss 

Chisholm et al., 1982 se 

Gillick et al., 1982 s7 

Warshaw et al., 1982 s8 

Fields et al., 1986 s9-6° 

Cameron et al,, 198761 

Population 

Geriatric ward (n = 169) 

Geriatric ward (n ---- 588) 

All ages (n = 65) 

Age over 65 (n = 100) 

Psychiatry consults 

Age over 70 (n = 68) 

Age over 60 (n = 99) 

All ages (n = 429) 

Age over 70 (n = 279) 

All ages (n = 115) 

All ages (n = 133 

Definition of  Confusion 

Not given 

Abnormal mental test, 
duration less than 2 
weeks 

Organic brain syndrome 

Not given 

Acute brain syndrome 
(DSM-II) 

Abnormal mental test, 
duration lessthan 1 week 

Not given 

Not given 

Not given 

MMS score less than 24 

DSM-III delirium 

Monitoring 

Not specified 

Testing at 2-week intervals 

Test within 48 hours of 
admission 

Interview on admission 

Request for consultation 

Admission and l-week 
testing 

Daily assessment by unit 
nurse 

Twice-weekly chart review 

Single assessment 

MMS on admission and 
discharge 

Psychiatric examination of 
all patients 

Rate of  Confusion 

18% incidence during stay 

24% prevalence on 
admission, 16% 
incidence during stay 

None had organic brain 
syndrome 

16% prevalence on 
admission 

0.74% of all adult 
admissions 

16% prevalence on 
admission 

56% developed confusion 

Confusion in 30% of 
patients 70 years old or 
older 

3 I %  point-prevalence 

20% cognitively impaired 
on admission 

13.5% prevalence on 
admission, 3 .3% 
incidence during stay 
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TABLE 5 

Outcomes of Confusion from Studies of Hospitalized Elderly 

69 

Reference Population 

Roth, 195568 Psychiatric, age over 
60 (n = 38) 

Kay. et al., 195669 Psychiatric. age over 
60 (n = 107) 

Guze and Cantwell, Consults. all ages 
1964 ?° (n = 117) 

Guze and Daengsurisi, As above (n ----- 262) 
1967 ~1 

Hodkinson. 1973 sl Geriatric ward 
(n = 186) 

Bergmann and Medical ward, age 
Eastham. 1974 s3 over 65 (n = 16) 

Rabins and Folstein, Consults, all ages 
1982 ~2 (n = 48) 

Weddington. 198273 Consults, all ages 
(n = 15) 

Trzepacz et al., Consults, all ages 
1985 TM (n = 77) 

Black et al., 1985 ~s Psychiatric. all ages 
(n = 543) 

Fields et al., 198660 Medical ward. all ages 
(n = 23) 

Cameron et al.. Medical ward, all ages 
1987 el (n = 20) 

Definition 
of Confusion Outcome 

Acute clouding of 40% of patients dead 
consciousness at 6 mo 

Delirium or dementia 57% of patients dead 
at 12mo 

Acute or chronic brain 17% of patients died 
syndrome in-hospital 

As above 11.4% of patients 
died in-hospital 

Abnormal test score, 25% of patients dead 
duration less than at 1 mo 
2 weeks 

Not given 37.5% of patients 
died in-hospital 

Delirium diagnosed by 23% of patients died 
psychiatrist in-hospital 

DSM-III delirium 33% of patients dead 
a t3  mo 

DSM-III delirium 25% of patients dead 
at 6 mo 

DSM-III organic 9.4% of patients 
mental disorders dead at 2 yr 

MMS score less than 17% of patients died 
24 in-hospital 

DSM-III delirium 65% of patients died 
in-hospital 

Comparison Mortality 
Group Ratio 

Psychiatric patients 1 .fi 

Psychiatric patients 3.0 

Hospital patients 4.6 

Matched controls 2.0 

Cognitively intact 2.0 
patients 

Cognitively intact 2.2 
patients 

Demented patients 5.8 

Depressed patients 16.5 

Demented patients 3.7 

Population mortality 3.02 (men) 
4.10 (women) 

Cognitively intact 3.4 
patients 

Nondelirious patients 19.7 

INCIDENCE AND PREVALENCE IN GENERAL 
MEDICAL PATIENTS 

Few studies repor t  the rates of  de l i r ium as defined 
in DSM-III. Nearly a dozen studies have been  publ i shed  
on  rates of  "confus ional  states" in medical  pat ients  
(Table 4). Some repor t  separately the prevalence  of  
del i r ium upon  admission to the hospital  and its inci- 
dence  over  the course of  hospital ization among  pa- 
tients w h o  had stable mental  status on admission. When 
bo th  prevalent  and incident  rates are combined ,  it ap- 
pears that approx imate ly  25% or more  of  e lder ly  pa- 
tients on medical  wards are at risk for del ir ium, al- 
though rates range f rom less than 1% to over  50%. These 
studies are difficult to compare  because  of several 
factors: 

Definitions o f  Confusion. In some reports,  
chronic  and acute confusional  states are not distin- 
guished. 50, 57-6o Acute confusion may be defined s imply  
as an observed change in mental  status score, sl, 55 or 
o ther  behaviors may be inc luded in the criteria, s4, 56, 61 

Study Population. The target popula t ion  may be  
all hospital  admissions, or only  those over  a certain age. 
One  study in a relat ively young popula t ion  yie lded no 
cases of  del ir ium, s2 

Referral Bias. A study that focused on pat ients  
seen by  consul t ing psychiatrists repor ted  acute brain 
syndrome in less than 1% of  adult  admissions. Patients 
seen in consultat ion tend to be  more  flagrant cases or  
part icular  management  problems,  but  represent  only  a 
fraction of  del ir ium. 54 

Ascertainment Bias. Physicians recognize  cog- 
nitive impa i rment  less than 50% of  the t ime compared  
wi th  standard mental  status screening tests. 18, 62.65 Of  
20 cases of  DSM-III-diagnosed del i r ium in one study, 
only  one case was  identified as such by  housestaff. 61 
Nurses, perhaps  because of  their  closer  contact  wi th  
patients, are m u c h  more  l ikely to identify signs of  delir- 
ium. Reviewing charts o f  patients  seen by  psychiatr ic  
consultants in a general hospital,  Perez 66 found physi- 
cians indicated possible  del i r ium in only 34% of  cases. 
Nurses, on the other  hand, recorded  signs of  del i r ium 
(restlessness, confusion,  disorientation, and disrupt ive 
behavior)  in 93% of  patients wi th  this condit ion.  The 
highest rates of  del ir ium, exceeding  50% among  el- 
der ly admissions, have been  recorded  in studies relying 
on assessments by  unit  nurses. 56, 67 

PROGNOSIS OF DELIRIUM 

The studies summar ized  in Table 5 confirm the 
association of  del i r ium wi th  increased mortality.  Both 
in-hospital and post-discharge mortal i ty  rates of  pa- 
tients wi th  del i r ium are significantly higher  than those 
of  patients  wi th  other  psychiatr ic  diagnoses 68, 69, 72, 73; 
overall  hospital  admissionsT°; cogni t ively intact pa- 
tients51, 6o, 61; popula t ion  controlsTS; a n d  hospital  pa- 
tients matched  for age, sex, and diagnosis. 71 

Prognostic compar isons  of  del i r ium pat ients  wi th  
control  groups  reveal a wide  range of  results, wi th  mor- 
tality ratios f rom under  2 to almost  20, and short- term 
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mortal i ty  rates f rom 10% to 65%. Divergent  criteria for 
confusional  states, biases in t roduced when  only re- 
ferred pat ients  are studied, variable length of  follow- 
up, and differing patient-care settings and control  
groups  p robab ly  account  for such wide  variation. 

The definition of  del i r ium highlights its associa- 
t ion wi th  physical  illness, but  few studies have at- 
t empted  to control  for illness severity. Guze originally 
repor ted  a 4.6-fold increase in mortal i ty  among  hospi- 
talized patients  wi th  organic brain syndrome.Y° Repeat- 
ing his analysis on the same patients,  but  wi th  controls  
matched  for age, sex, and diagnosis, he demonst ra ted  
only  a two-fold increase, 71 indicating possible  con- 
founding by under lying illnesses. More recently,  Fields 
and coworkers  repor ted  a mult ivar iable  analysis that 
inc luded measures  of  illness severity. In their  study, 
higher  in-hospital moral i ty  rates among  patients  wi th  
cognit ive impa i rment  appeared  to be  exp la ined  by  
their  greater  illness severi ty and comorbidi ty ,  wi th  no 
significant independent  effect of  del i r ium. 6° However ,  
the authors raised concerns  about  Type II error, as only  
23 impai red  patients were  identified. 

Mortality appears  to be  higher in patients  wi th  de- 
l i r ium because  the presence  of  de l i r ium indicates sig- 
nificant under lying medical  problems.  However ,  it is 
still possible that del i r ium serves as a marker  for im- 
paired homeostasis  in the elder ly and may have prog- 
nostic value independent  of  the usual markers  of  illness 
severity. Unfortunately,  lack of  reliable measures  of  ill- 
ness severi ty for general  medical  ai lments  76 has ham- 
pe red  the search for these associations. 

When dealing wi th  the elderly, endpoints  other  
than mortal i ty  assume greater  impor tance  since quali ty 
of  life is often valued more  than mere  quantity. Data on 
such endpoints  are scant. Some authors hypothesize  
that the stress of  del i r ium can affect the psychological  
wel l -being of  patients  fol lowing its resolution,  77 and 
may potent ia l ly  result  in major depress ion or posttrau- 
matic  stress syndrome,  7a but  large prospec t ive  studies 
have not  addressed these outcomes.  

Abnormal mental  status may predic t  functional  
ou tcomes  such as dependence  in activities of  daily liv- 
ing and institutionalization. Lamont, 79 in a rev iew of  
205 general hospital  discharges, found that acute  or  
chronic  confusion pred ic ted  discharge to nursing facil- 
ities. Similarly, in a rev iew of 70 demen ted  patients  
admit ted  because  of  behavioral  disturbances (half  o f  
w h o m  had del i r ium or drug intoxicat ion),  only  24% 
were  able to return home  after discharge, s° Despite the 
failure to distinguish del i r ium from other  confusional  
states, these studies suggest that confusion in the hospi- 
tal identifies a popula t ion  in need  of  long-term care 
fol lowing hospital  discharge. 

Finally, the definition of  del i r ium implies  poten- 
tial reversibility. Bedford s initially repor ted  that fol- 
lowing an episode of del ir ium, confusion resolved 
wi th in  one month  in 82% of his patients,  and by  six 

months  in 94%. Other  studies show a less opt imist ic  
out look.  Morse, 82 for instance, noted  minor  degrees of  
cognit ive impa i rment  at the t ime of discharge in half  of  
the patients  suffering postopera t ive  del ir ium. The pos- 
sibility of  "occu l t  dement i a"  was not addressed. More 
recently,  in a s tudy of  general  medical  patients,  s9 50% 
of  cognit ively impai red  subjects had persistent  deficits 
three months  after discharge. The presence  of  criteria 
for del i r ium (as opposed  to dement ia)  did not  predic t  
improvemen t  in mental  test scores. 

It is wide ly  conjec tured  that del i r ium, p roper ly  
treated, leads to full recovery  and that transition f rom 
del i r ium to dement ia  is rare. Patients w h o  fail to re- 
cover  comple te ly  may have had unrecognized  demen-  
tias unmasked  by  hospital ization for acute illness, t, lo 
Alternatively, chronic  decl ine  may begin at the t ime of  
an initial acute confusional  episode.  There  is a need,  
therefore,  to test p rospec t ive ly  the hypothesis  that an 
episode of  del i r ium can be  the initial manifestat ion of  
dement ing  illness. 

MECHANISMS OF DELIRIUM 

Although a syndrome as clinically diverse as delir- 
ium might  be  expec ted  to have a mul t i tude  of  putat ive 
neurochemica l  mechanisms,  only  a handful  of  etio- 
logic hypotheses  have been  advanced. By far, the most  
compel l ing  of  these is the ant ichol inergic  hypothesis,  
which  is suppor ted  by  the fol lowing observations: 

1. Minimal impairment of cerebral metabolism pro- 
duced by hypoxia or hypoglycemia can significantly 
impair synthesis of acetylcholine.a3,~ 

2. Anticholinergic intoxication can produce behavioral 
and EEG manifestations of delirium that can be re- 
versed with cholinesterase inhibitors such as physo- 
stigmine or tetrahydroaminoacridene.32, 85 

3. Correlations are reported between cognitive decline 
and serum anticholinergic activity measured by ra- 
dioreceptor assay in a number of settings, including 
post-cardiotomy deliriumS*; delirium following gen- 
eral surgerya7; post-ECT confusional statesaa; cogni- 
tive decline in schizophrenic patients receiving psy- 
chotropic medicationsa9; and delirium occurring in 
intensive care. 9° 

4. The loss of cholinergic cells that occurs in Alz- 
heimer's disease 91, 92 provides an analogy to the cog- 
nitive dysfunction of delirium. 

The risk of  ant ichol inergic  toxici ty  is high in the 
elder ly as so many  medicat ions  have such activity, in- 
c luding antipsychotics,  antidepressants,  anti-parkin- 
sonian agents, certain sedative-hypnotics,  and antihis- 
tamines. Anticholinergic drugs are readily available 
over  the counte r  as cold  remedies,  al lergy formula- 
tions, and s leeping pills. Nearly 60% of  nursing h o m e  
residents and 2 3% of  ambula tory  elder ly are prescr ibed  
drugs wi th  ant ichol inergic  propert ies .  Many take three 
or  more  such agents concurrent ly,  fur ther  enhancing 
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the risk of  toxicity. 93 In addition, many classes of  drugs 
not  ordinarily viewed as having anticholinergic bind- 
ing can produce  del ir ium that is reversible with physo- 
stigmine. Meperidine, cimetidine,  and ranitidine are 
examples of  such agents. 94"97 In some instances, 
post-receptor  mechanisms may be involved. For in- 
stance, l i thium in toxic concentrat ions inhibits cyclic 
GMP formation, an intracellular " second  messenger" 
formed after agonist binding to muscarinic receptors.98 

Only l imited data exist for mechanisms other  than 
the anticholinergic hypothesis. Among the earliest ex- 
planations of del ir ium was stress-induced cortisol hy- 
persecret ion,  in effect, a self-induced "s teroid  psy- 
chosis. ''16 Recent investigations of  post-operative 
del ir ium reveal prolonged increases in circulating cor- 
tisol as well  as disruption of the normal circadian 
rhythm of  cortisol secretion, changes that are absent in 
non-delirious postoperat ive patients .99 This may reflect 
the stress of physical illness associated with delir ium 
rather than an etiologic mechanism. 

Beta-endorphin levels also rise in postoperative 
delirium, 99 al though not in alcohol withdrawal. 100 En- 
dogenous opiates have been  linked to mental illness, 
but  the data are far from consistent 1°I and their  role in 
delirious states remains conjectural.  

Biogenic amines are speculated to play a role in 
del ir ium due to withdrawal states. The levels of norepi- 
nephr ine  and metabolites are increased in b lood and 
cerebrospinal  fluid of  alcoholics in withdrawal,  1°2 not  
surprising since autonomic hyperactivity characterizes 
the state. Since delir ium in the elderly usually does not  
manifest autonomic activation, the generalizability of  
this finding is uncertain. 

Finally, peripheral  mediators of  the inflammatory 
and immune responses may have central nervous sys- 
tem effects that contr ibute  to the clinical p ic ture  of  
delirium. Endogenous pyrogen (interleukin- 1), for in- 
stance, produces  EEG slowing and sleep when  injected 
into rabbit ventricles. 1°3 Whether  these animal data are 
generalizable to humans remains to be demonstrated.  

CAUSES AND SETTINGS OF DELIRIUM 

The DSM-III-R criteria for del i r ium require  the 
presence of  organic factors underlying the disturbance. 
Often, physical illness whose primary locus is outside 
the central nervous system is the precipi tant  of  delir- 
ium. Potential causes of  del ir ium include virtually any 
medical diagnosis. 4° In addition, del ir ium may be a 
complicat ion of  therapy or diagnostic p rocedu re s )  °4 
lO8 Finally, the elder ly  often have nonspecific presenta- 
tions of diseases. Life-threatening condit ions such as 
myocardial infarction, for instance, may present  ini- 
tially as acute mental status change wi thout  other  obvi- 
ous symptoms or signs. 1°9110 

The spectrum of  illnesses that are repor ted  to cause 
del ir ium reflect highly prevalent  conditions. Flint 111 

identified cerebrovascular accident,  heart  failure, and 
pneumonia  as the most common  etiologies of acute 
confusional states in the elderly. Infections were  the 
most common causes of  acute confusional states among 
general hospital admissions. 112 In a review of  neuro- 
logic consultations for delirium, Moses repor ted  that 
drug effect, fluid or electrolyte disturbance, and hy- 
poxia  or hypotension were  the leading identifiable 
causes of delirium. Only 8% of  patients in this study had 
del i r ium due to a primary neurologic  event. 1°7 In 
nearly half, a clear et iology for del ir ium could  not be 
identified. 

In addition to acute medical  illnesses, medica- 
tions, pr ior  dementia,  cerebrovascular disease, malig- 
nancy, environmental  stressors such as sensory depriva- 
tion, sensory impairment,  and homeostat ic challenges 
such as surgery all interact to produce  a multifactorial 
et iology for delirium. This complexi ty  explains why  
relatively few studies have at tempted to enumerate  the 
causes of  del ir ium among their  patient populations.  

Drugs 

Drug toxici ty is a leading cause of  del i r ium in hos- 
pital settings. 1°7' 112 It is not  possible in this paper  to 
review all the potential  pharmacologic precipitants of  
encephalopathy.  According to Lipowski, "Practically 
every drug listed in the pharmacopeia  may occasionally 
induce del ir ium in a susceptible individual ."  16 Lists of  
drugs that cause mental status changes are available, 113 
and side effects of  confusion are repor ted  in standard 
drug references. 11~ 

Drugs may induce del i r ium when  present  in toxic 
serum levels as a result  of excessive ingestion or im- 
paired clearance, or when  present  in therapeut ic  or 
nontoxic  levels in susceptible patients. 115 The major 
classes of  drugs implicated in delirious states are 
anticholinergic agents32' 35'116; narcotic and non- 
narcotic analgesics, including nonsteroidal antiinflam- 
matory agents96, 117-120; sedative.hypnotics121-123; 
steroidst24-126; H2-receptor blockers 94' 95, 97; antibi- 
otics127"13°; cardiovascular drugs, 131, 132 and antihyper- 
tensives.133, 134 Not all drugs within a particular class 
have the same propensi ty  to p roduce  delirium. Meperi- 
dine, for instance, produces  central nervous system ex. 
citatory effects, including restlessness, myoclonus,  and 
mood  changes, more f requent ly  than other  opiates due 
to the accumulat ion of  the metabolite,  normeperi-  
dine. 135 Benzodiazepines in therapeutic  doses only  
rarely produce  paradoxical agitation and confusion, 
except  in the setting of  withdrawal. 16' 121 However,  
short-acting agents, such as triazolam, have been more 
commonly  l inked to acute confusional and amnestic 
states. This may be because their  rapid clearance pro- 
duces a withdrawal state shortly after a single dose, 136 
or because of  an exci tatory effect of  the triazolo 
side-group. 137 
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Study of  drug- induced del i r ium is compl ica ted  by  
the mul t ip le  medical  p rob lems  that del i r ious pat ients  
possess. In cases of  antibiotic-associated del ir ium, for 
instance, it may be  difficult to de te rmine  whe the r  
infections or  drugs led to the acute confusional  states. 
Strict criteria for the assessment of  adverse drug reac- 
tions are available, 13s. 139 but  have only been  used in 
the assessment of  chronic  cognit ive impairment ,  14° 
and not for del ir ium. 

Dementia 

Demented  elder ly are at risk for acute behavioral  
changes both  at home  and in institutional settings. 
Studies have l inked cognit ive impa i rment  on admis- 
sion to the hospital  wi th  higher risk for subsequent  
acute confusion.  65, 67, 112 Radiologic evaluation of  pa- 
tients wi th  acute confusional  states often reveals 
chronic  structural  brain diseases, such as cortical  atro- 
p h y  and infarction. 141 Finally, sudden onset  of  dis- 
tu rbed  behavior  in patients  wi th  known dement ia  is 
often due to delir ium. O 'Connor ,  for instance, re- 
por ted  that a lmost  half  of  e lder ly demen ted  pat ients  
admit ted  to a psychogeriatr ic  unit  because  of  dis- 
turbed behavior  had e i ther  acute medical  illness or  
drug toxicit ies underlying their  deterioration,  a° 

Oncology 

Cancer  patients have been  found to have a high 
prevalence  of  adjustment  disorders, depression,  and 
d e l i r i u m )  41,143 Consult ing psychiatrists have also 
noted  high rates of  del i r ium and other  organic mental  
disorders among  referred oncology  patients,  up  to 4 0% 
in one survey. 144 Such patients may be misdiagnosed as 
"dep re s sed"  by the referr ing phys ic ians )  4s Further- 
more,  del i r ium is often a pre terminal  e v e n t )  46 One 
s tudy of  106 patients  repor ted  a 67% in-hospital mor- 
tality rate for del ir ious cancer  patients, com pa re d  wi th  
5% mortal i ty  for non-delir ious cancer  pa t i en t s )  45 

Etiologies for del i r ium in cancer  patients cover  a 
wide  range of  medical  illnesses and drugs. Only rarely 
are central  nervous system metastases i m p l i c a t e d )  44 
Chemothe rapy  has been  associated wi th  cognit ive im- 
pairment ,  147. ~4s a l though this may be an unmasking of  
pr ior  dementia .  149 Finally, narcot ic  analgesics are often 
used to control  the pain of  widespread  cancer.  Whereas 
in young patients  receiving narcotics, sedation is com- 
monly  observed,  o lder  patients  more  f requent ly  mani- 
fest del ir ium. 117 

Cerebrovascular Diseases 

Dunne found that of  66 1 patients  present ing wi th  
stroke, 19 (3%) had predominant ly  acute mental  status 
changes, is° Other  neurological  signs were  absent  or  
minimal  and thus were  easily missed, but  careful neuro- 
logical examinations,  CT scans, or autopsies  confirmed 

recent  strokes. Most lesions were  right-sided cortical 
infarctions, usual ly in the middle  cerebral  artery terri- 
tory, ms° similar to pr ior  case reports.  15v153 Less com- 
monly  repor ted  are left-sided poster ior  cerebral  ar tery 
terri tory infarctions, 154 right thalamic infarctions, 155 
and medial  temporo-occip i ta l  infarc t ions)  56, 157 The 
resemblance  to del i r ium may be due to involvement  of  
cortical at tention centers.  14 

Sensory Deprivation 

The exper iences  of  explorers ,  sh ipwrecked  indi- 
viduals, and prisoners of  war  testify to the behavioral  
effects of  p ro longed  per iods  of  social and sensory isola- 
tion, which  include disorientation, hallucinations,  de- 
lusions, and depression.  15s Early exper iments  demon-  
strated that normal  subjects depr ived  of  orienting 
st imuli  deve lop  similar abnormali t ies,  as wel l  as EEG 
slowing. 159 

Behavioral effects o f  sensory deprivat ion have 
been  seen in clinical settings (e.g., pol iomyel i t i s  pa- 
tients treated in tank-type respirators and intensive care 
unit  patients) .  16 Wilson found that pos topera t ive  delir- 
ium in an intensive care unit  wi thout  windows  was 
twice  that in one  wi th  windows.16° However ,  it was not  
certain whe ther  patients  in the two settings were  com- 
parable,  or whe the r  nursing ascertainments  of  confu- 
sion were  similar. 

Nocturnal  del i r ium ( " s u n d o w n i n g " )  is be l ieved 
to be  related to sensory deprivat ion.  Cameron pro- 
duced  del i r ium by  placing demen ted  patients  in a dark 
room during the day. 161 He hypothes ized that orienta- 
t ion to surroundings in cogni t ively impai red  patients  
was more  dependen t  upon  vision than is that in normal  
individuals w h o  can bet ter  r e m e m b e r  locat ion and 
t ime. He demonst ra ted  in an uncont ro l led  s tudy that his 
pat ients '  spatial images of  their  surroundings deterio- 
rated rapidly wi th  blindfolding.  

Sundowning has not  been  systematically s tudied in 
hospital  settings. Acute illnesses that themselves  can 
p roduce  del i r ium confound analysis of  the separate ef- 
fect  of  nocturnal  sensory deprivat ion among  general 
medical  patients.  Chronic-care settings, on the o ther  
hand, are bet ter  suited for studies of  sundowning  and 
sensory deprivat ion.  In one s tudy of  nursing home  pa- 
tients, Evans found that 1 1 of  89 subjects (12%) regu- 
larly deve loped  nocturnal  confusion. 162 These patients  
were  more  cognit ively impai red  and had resided in 
their  rooms for shorter  per iods  of  t ime than controls.  
Medications and sensory impai rments  were  not differ- 
ent f rom those in controls,  and sundowners  appeared  to 
have fewer  ongoing medical  problems.  It is not  certain, 
however ,  whe the r  these patients  would  have met  DSM- 
III-R criteria for del ir ium. 

These data suggest that nocturnal  sensory depriva- 
t ion is not sufficient a lone to account  for del ir ium. 
Prior cognit ive impairment ,  a recent  change in environ- 
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ment, and coexisting metabolic  stress appear  to be nec- 
essary cofactors. 

Sensory I m p a i r m e n t  

Visual and hearing impairments affect as many as 
40% of hospitalized elderly. ~s Although del i r ium has 
been related to such impairments, ~63 only  one preva- 
lence study s~ showed a small excess of  visual and audi- 
tory impairment in acutely confused geriatric patients. 
Furthermore,  both  chronic  cognitive impairment  164 
and social isolation often accompany sensory loss. 16s 
These variables, rather than sensory ability per  se, may 
account  for the predisposit ion to delirium. 

Sensory impairment  may also lead to hallucina- 
tions in the elderly wi thout  necessarily producing de- 
lirium. Charles Bonnet first described the relationship 
of  visual impairment  to hallucinations in 1760, and 
recent  reports confirm his original observation. 166-169 
Berrios found visual hallucinations in 30% of  150 ger- 
opsychiatric referrals)  69 Patients with hallucinations 
were  more likely to have clelusions and eye disorders, 
but  were  not  more cognit ively impaired than controls. 

Thus, sensory impairment  is common  in hospital- 
ized elderly, but  its relationship to del ir ium is not 
clear. 6 Poor vision or hearing facilitates the formation 
of  hallucinations, mispcrceptions,  and delusions, but  
may not be responsible for the global attention deficit 
that is the hallmark of  delirium. Research on clinical 
sensory deprivation is hampered  by  the difficulty in 
separating the effect of  sensory deprivation from those 
of  other  variables such as physical illness, drugs, psy- 
chologic stress, dementia,  immobilization, and social 
isolation. 1 s9 

Postoperative D e l i r i u m  

Most instances of  "postoperat ive  psychosis" in the 
elderly are bel ieved to be cases of  del ir ium and can be 
diagnosed using DSM-III-R cr i te r ia )  7°'~74 Delirium is 
one  of  the most f requent  diagnoses made by consultant 
psychiatrists in surgical settings, 175 and can manifest 
subtly, such as with a mood disturbance that might be 
mistaken for depress ion)  72 Postoperative del ir ium 
leads to prolonged hospital stays, higher  mortality, and 
greater need for long-term care after discharge. 174, ~75 

Studies of  the incidence and prevalence of  delir- 
ium in surgical settings share the same methodologic  
difficulties discussed previously (Table 6).  In addition, 
the variety of  surgical procedures  creates problems of  
comparison. Delirium has been repor ted  to occur  in 5 
to 15% of  postcatarectomy patients, 176 for instance, but  
in over 50% of  elderly patients undergoing hip sur- 
gery.67, 174 Trends in surgical pract ice also influence 
rates of  delirium. A fall in the rates repor ted  for post- 
cardiotomy delirium, for instance, has been  at tr ibuted 
to shorter times spent  on cardiopulmonary bypass and 
to improved hemodynamic  moni to r ing)  77, 17s In gen- 
eral surgical settings, rates of  del ir ium appear  to be 
be tween 10 and 1 5 % .  171' 179 

The et iology of  del ir ium in the postoperat ive set- 
ting is muhifactorial .  Morse, in comparing 60 cases of  
postoperative delir ium with controls matched for age, 
sex, and type of  surgery, found that metabolic  abnor- 
malities, cardiovascular complications,  infections, in- 
toxications, polypharmacy, preoperat ive sensory dis- 
turbances, and dementia  were  more prevalent  among 
cases)  7° Prolonged procedure  t ime and emergency  
surgery were  also more common among delirious pa- 

TABLE 6 

Rates of Postoperative Confusion in Recent Prospective Studies of Elderly 

Definition Risk Factor(s) 
Reference Population of Confusion Monitoring Rate for Confusion 

Millar, 1981171 Elective surgery, age "Clouding of Interview and daily 14% Medical complications, 
over 65 (n = 100) consciousness" and review of nurses' use of morphine 

disorientation notes 

Seymour and Pringle, General surgery, age Not given Not specified 9.7% Male sex, advanced 
1983179 over 65 (n = 258) age 

Williams et al., 198567 Hip fracture, age over Behaviors cited by Daily ratings by nurses 51.5% Age, poor 
60 (n = 170) unit nurses performance on 

preop mental 
status test. 
pre-injury function 

Not examined Calabrese et al., Coronary bypass, DSM-III Pre- and 6.8% 
1987178 ages 40 - 75 postoperative 

(n = 59) neuropsychologic 
testing 

Gustafson et al., Hip fracture, age over DSM-III Daily observations 28% Anticholinergic drugs, 
1988 TM 65 (n = 111 ) age, dementia, 

depression, 
hypotension 
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tients. In a prospect ive study of  100 elder ly  patients 
undergoing elect ive general surgery, postoperative 
confusion was associated with medical  complicat ions 
of  surgery and with greater use of  opiate analgesics. 171 

Among cardiac surgery patients, postoperat ive 
complications,  low cardiac output ,  severity of  preoper-  
ative illness, preoperat ive organic brain disease and de- 
pression, and t ime spent in the ICU have been repor ted  
to be associated with delirium. 179-m3 In patients under- 
going hip surgery, age, preoperat ive mental status, 
prior  functional level, use ofant ichol inergic  drugs, and 
depression were  predictors  of delirium. 67, 174 Thus, 
both  preoperat ive chronic  illnesses and postoperat ive 
complicat ions contr ibute to delirium. 

In contrast, the choice  of anesthetic appears to 
have little effect on postoperative delirium. One early 
report  noted that epidural  anesthesia p roduced  less de- 
cline in mental status among patients undergoing hip 
surgery. 189 However,  patients in this study who  under- 
went  general anesthesia had lower postoperat ive PO2 
and received larger doses of  atropine than those under- 
going epidural  anesthesia. Subsequent studies of hip 
surgery patients revealed no difference in risk of  de- 
lirium between general anesthesia and epidural  
anesthesia, xs5, ls6 

Alcohol and Sedative Drug Withdrawal 

Abrupt withdrawal from alcohol and other  seda- 
tive drugs may produce  a wide spectrum of  psychiatric 
manifestations ranging from irritability, tremor, s leep 
disturbance, and autonomic  arousal to a full-blown hy- 
peractive delirium, lsT, lS8 Alcohol abuse is f requent ly  
over looked by clinicians caring for the elderly, 1s9 yet  
alcohol-withdrawal del ir ium appears to be as common  
in elderly alcoholics as in their  younger  counter- 
parts, 19° and has higher  mortality in the a g e d n u p  to 
27% in one ser ies)  91 

Sedat ive-  hypnot ic  drugs, particularly benzodiaz- 
epines, are commonly  used by the elderly. In one small 
prospective study, abrupt  discontinuation of  benzodi- 
azepines was associated with nearly a fourfold in- 
creased risk for confusion and disorientation. Of  inter- 
est, none of  the confused patients demonstrated 
autonomic manifestations of  withdrawal. 121 This atypi- 
cal presentation of sedative drug withdrawal makes rec- 
ognition of the problem more difficult. 

Other Factors 

Other  condit ions have been associated with delir- 
ium, including urinary retention, fecal impaction,  new 
environment,  pain, sleep deprivation, and dehydra- 
tion.SS. 163 The exact relationship of  these condit ions to 
del i r ium can be difficult to ascertain. For instance, 
sleep deprivation may be associated with del ir ium be- 
cause seda t ive -hypno t i c  medications used to treat in- 

somnia produce  delirium. An alternative possibility is 
that a s l e e p - w a k e  disturbances may be the initial mani- 
festation of  del ir ium due to another  medical  illness. 16 
Similarly, dehydration may ei ther  cause, or be a result 
of, acute confusion. Delirious patients often have these 
conditions, but  typically o ther  acute medical  problems 
are also present. 192 

MANAGEMENT 

The cornerstones of  the clinical management  of  
del ir ium are prompt  recognit ion of the condition,  
diagnosis and treatment of  the specific underlying eti- 
ology, management of  agitation and disruptive behav- 
ior, and provision of  general support ive care. 1°'12 Man- 
aging del ir ium is one of  the most challenging problems 
facing the physician who  cares for the elderly. Prompt  
recognit ion and response are vital to return the patient  
to his or her previous level of  functioning. Because of  
the broad spectrum of  potential  underlying etiologies, 
no simple algorithm can substitute for the expert ise of 
the general internist. 

The process begins with history, physical examina- 
tion, mental status testing, interview of  capable infor- 
mants, and review of  all recent ly  administered medica- 
tions. Physicians must vigorously diagnose and treat 
underlying conditions. Drugs that may produce  confu- 
sion should be el iminated unless absolutely necessary. 
Common metabolic problems and f luid/electrolyte  
disturbances can be ascertained using a modest  degree 
of  laboratory testing, and should be correc ted  wi thout  
delay. 

Many ancillary diagnostic tests, including brain 
imaging, have been  suggested in the evaluation of  de- 
lirium. 193 No studies have addressed their  yield for 
evaluating mental status changes. Brain imaging often 
uncovers preexist ing central  nervous system diseases 
that may have predisposed to del ir ium 141, 163; a com- 
prehensive medical  evaluation is still needed  to iden- 
tify the precipitating illness, which  usually is outside 
the nervous system. 107 

The delirious patient can be  at t imes so agitated, 
assaultive, and disruptive of  care that p rompt  sympto- 
matic control  is vital to prevent  harm to the patient or 
others, and to institute evaluation and treatment.  The 
ideal drug for control l ing agitation in medical  patients 
should be calming and sedating wi thout  causing wors- 
ening of delirium. It should abolish psychotic manifes- 
tations wi thout  anticholinergic or extrapyramidal side 
effects. A parenteral form should be available. Finally, 
it should not  lead to hypotension,  cardiac arrhythmias, 
or respiratory depression.12 

No such ideal drug has yet  been found. Recommen- 
dations have been  based on clinical exper ience  rather 
than control led trials, and have been influenced by 
availability and habit. In the past, sedatives such as 
chloral hydrate were  the preferred drugs for control- 
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ling agitation in medical  patients. TM In the 1960s, the 
antipsychotic chlorpromazine was the drug of  choice  
despite a relatively high incidence of  anticholinergic 
effects and orthostatic hypotension.  195 Presently, for 
short-term management  of  agitation and psychotic fea- 
tures, haloperidol  is generally accepted as safe and reli- 
able because it is potent  and low in anticholinergic and 
hypotensive effects. In e lder ly  patients, a dose of  0 . 5 -  
2.0 mg, repeated in 30 minutes if necessary, appears to 
be well  tolerated, even when  given int ravenously)  96 
Control led studies, however,  do not support  the e~-  
cacy of  haloperidol,  or any other  neurolept ic ,  for the 
long-term management  of elderly, agitated patients. 197 

Haloperidol,  unfortunately,  has strong extrapy- 
ramidal effects that can contr ibute to immobil i ty  and 
falling, and can produce  an akathisia that may mimic 
the restless agitation of delirium. 193 Neurolept ic  malig- 
nant syndrome (NMS), a potential ly lethal disorder 
consisting of fever, muscle rigidity, al tered conscious- 
ness, and elevated creatine phosphokinase,  is perhaps 
the most feared complicat ion of  the use of  haloperidol  
and similar potent  agents. ~98 NMS has been repor ted  to 
occur  in the elder ly  even with short-term use of  neuro- 
leptics for del ir ium and agitative behavior.  :99-2°~ Of 
particular concern  is a recent  meta-analysis of  pub- 
lished cases that suggested that a rapid increase in neu- 
rolept ic  dosing for control  of acute agitation was a 
principal  risk factor for NMS. 2°2 

Benzodiazepines are effective in the treatment of  
drug and alcohol withdrawal, and are useful as adjuncts 
to haloperidol  to blunt  extrapyramidal side effects and 
promote  sedation. 196 One protocol  used to treat delir- 
ium in critically ill patients suggested combining intra- 
venous haloperidol  with 0.5 - 1 mg of  intravenous lora- 
zepam, repeated at hour ly  intervals until  the patient is 
calmed. 2o3 

Psychotropic agents do not reverse the underlying 
abnormalities of  cerebral funct ion that p roduce  delir- 
ium and are contraindicated in patients who  are drowsy 
or unarousable. In effective doses, they may produce  
del ir ium themselves. Their  use, therefore,  should be 
short-term and l imited to those patients whose agita- 
t ion seriously interferes with their  care. 

One drug that does specifically address a mecha- 
nism of  del i r ium is physostigmine, which,  when  given 
slowly in 1- or 2-rag doses intravenously, can temporar- 
ily reverse del ir ium due to central anticholinergic tox- 
icity.l ~6 A rapid response is virtually diagnostic of  anti- 
cholinergic intoxication. Physostigmine has a short 
half-life compared  with most anticholinergic drugs, 
and dosing may need to be repeated at 30-minute inter- 
vals, or, alternatively, it can be given as a cont inuous 
infusion. 2°4 The toxici ty of  physostigmine is due to ex- 
cessive cholinergic stimulation and includes increased 
airway secretions, dyspnea, bronchospasm, emesis, di- 
arrhea, abdominal colic, and bradycardia. Cardiac and 
respiratory monitoring, ideally in an intensive care set- 

ting, are mandatory, and cholinergic  hyperst imulat ion 
can be counteracted with administration of  anticholin- 
ergic medications, such as glycopyrrolate,  that do not 
cross the b l o o d -  brain barrier. 116, 20s Since most cases 
of  anticholinergic toxici ty can be treated by removal of  
the offending agent and traditional support ive care, the 
use of  physostigmine should be limited to severe cases 
of  del ir ium with stable cardiac and respiratory 
function. 

Supportive care of  the delirious patient includes 
sound medical management,  environmental  measures, 
and psychosocial support.  Cognitively impaired el- 
derly are at risk for fluid and electrolyte disturbances, 
aspiration, malnutrit ion, decubi tus  ulcers, joint con- 
tractures, and other  complicat ions of immobil i ty  and 
depressed consciousness. 2°6 The prevent ion and man- 
agement of  these condit ions are important  and are al- 
ready wel l  described. 2°7, 208 An important  componen t  
of  general medical  management  of  the elder ly  is the 
comprehensive  assessment of  physical and psychoso- 
cial functions. Chronic cognitive and functional  im- 
pairments are commonly  seen in delir ious patients, 2°9 
and del ir ium may be a marker of  underlying frailty. 
Knowledge of  the patient 's  previous functional  state 
can identify those elderly at risk for deterioration dur- 
ing their  hospitalization. 

Family and staffcan opt imize the patient 's  environ- 
ment  by retrieving eyeglasses and hearing aids; mini- 
mizing abrupt  relocations; providing orienting stimuli 
such as calendars, clocks, or familiar items from home; 
and leaving dim lights on at night to decrease frighten- 
ing i l lusions)  63 Although bedrails and restraints are 
commonly  used for agitated patients, 2~°, 2~ ~ there is no 
evidence of  their  efficacy. Furthermore,  vest restraints 
have caused death from accidental strangulation and 
may contr ibute  to atelectasis, pneumonia ,  and decu- 
bitus ulcers. 212 However,  shortages of  personnel ,  par- 
t icularly at night, as well  as concerns about  liability 
should patients injure themselves, may necessitate re- 
strictive devices. 

Other  disciplines, such as social work and nursing, 
should assist in the assessment and management.  In 
particular, long-term care strategies may need to be 
devised for patients who  have become  dependent  in 
physical and cognitive funct ion and may not  have com- 
ple te ly  recovered their  previous functional levels. De- 
cisions about institutionalization should be made cau- 
tiously, however,  since the patient 's  hospital behavior 
may not accurately reflect funct ion when  stable and 
compensated in a familiar home environment,  and de- 
Iirium may be slow to resolve. 

Finally, m e d i c a l -  legal issues may complicate  the 
treatment of  delirium. The use of  restraints and psy- 
choactive medications in agitated patients consti tutes a 
form of  involuntary treatment that is common  in gen- 
eral medical  hospitals. 213 Although civil commitment  
procedures  are generally used in the involuntary treat- 
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ment  o f  behavioral ly  disturbed patients in psychiatry, 
they are not  cons idered necessary or appropriate for 
del irium. Since del ir ium consti tutes  a true medica l  
emergency ,  the doctrine o f  " impl ied  consent"  appears 
adequate to  institute diagnostic  and therapeutic  
measures.  214 
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