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~~BSTRL\CT

Mortality rates have consistently been shown to be greater in patients with

delirium compared to those without. Published work over the last decade has revealed

however. that several canfounding factors play key roles in contribllting ta the excess

mortality in the delirium population and that statistical adjustment tor these tàctors in

mliitivariate analyses minimizes. if not eliminates. the association between delirium and

mortality. These tàctars include pre-existing dementia. advanced age. severe medical

illness. diminished functional status. and intoxication or withdrawal tram medications.

However. studies on prognosis and prognostic indicators ofdelirium in the past have

been limited ta subjects admitted to the hospital where the sample may include bath

incident and prevalent cases of delirium.

Objective: To determine whether prevalent delirium is an independent predictor

for manality among elderly patients seen in the Emergency department. Potentially

confounding factors were assessed ta reveal their prognostic contributions in this

population. Survival analysis was carried out using the Cox Propartional Hazards

\tladelling technique.

~Iethods: As part of a larger study. 268 patients seen in the Emergency

department in two Montreal hospitals ( 107 delirium cases. 161 contrais) were t"llllowed

up in 6 month intervals for a total of 18 months. Dates of deaths tor the deceased \\iere

obtained from the Ministère de la Santé et des Service Sociaux.

Results: The analysis revealed a non-significant association between delirium and

mortality rate for the English speaking subjects. when adjusted for age. sex. pre-morbid

cognitive decline (IQCODE). Basic ADL. Instrumental ADL. comorbidity. number of

medication. education (years). eyesight. and hearing problems (p=0.752. HR= 1095. CI:

0.622-1.929). On the other hand. for the French speaking subjects. the same model

revealed a highly significant association between delirium and death rate (p=O.OO l.

HR=9.078. CI: 2.362-34.892). Possible explanations for the different results are

discussed.
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Il a été observé que le delirium est associé à une augmentation du taux de

mortalité Cependant. les études publiées au cours de la derniere décennie indiquent que

plusieurs facteurs de cnnfi:sion sont impliqucs dans It" IlICCaniSlllt' dc (ette surmortalitc ct

que rajustement pour ces facteurs dans un modèle multivarie reduit. voire supprime.

l'association entre delirium et mortalité, Ces facteurs de confusion incluent I"existence

d'une démence prémorbide. un âge avancé. une pathologie médicale sévère. le declin

fonctionnel el l'intoxication ou le sevrage médicamenteux. Cependant. les études

antérieures sur le pronostic du delirium ont étudié uniquement des sujets hospitalises et

ces échantillons incluent à la fois des cas incidents et des cas prévalents.

Objectif: De déterminer si le delirium prévalent (c'esl-à-dire dont la

symptomatologie est apparue avant l'arrivée à l'hôpital) était un tàcteur prédictifde la

mortalité chez les sujets âgés vus aux urgences. Plusieurs facteurs de confusion

potentiels ont été évalués pour prendre en compte leur contribution pronostique.

L'analyse de survie a été réalisée en utilisant la méthode de Cox.

Méthodes: Dans le cadre d'une étude plus vaste. 268 sujets âgés ayant été vus

dans les départements des urgences de deux hôpitaux montrealais ( 107 cas de delirium.

161 témoins) ont été réévalués tous les six mois pendant 18 mois. les dates de décès

pour les sujets décédés ont été obtenues du Ministère de la Santé de des Services Sociaux.

Résultats: Chez les sujets anglophones. il n'y avait pas d'association

significative entre delirium et taux de monalité après ajustement sur l'âge, le sexe. le

statut cognitif prémorbide (IQCODE), le statut fonctionnel (Activités de la Vie

Quotidienne de Base et Instrumentales). la comorbidité. le nombre de médicaments. le

niveau d'éducation (années), l'acuité visuelle et les problèmes auditifs (p:: O.15i HR =

I.095~ CI : 0.622-1.929). Pour les sujets francophones. le même modèle permettait

d'observer une association très significative entre delirium et taux de mortalité (p ::

0.001; HR =9.078; CI : 2.362-34.892). Plusieurs explications possibles de ces

différences sont discutées.
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CHAPTER 1. INTRODUCTION

OVERVIEW

Delirium. or acute confusional state. is an organic brain disorder seen most

frequently in hospitalized elderly individuals and is characterized by an impairment in

cognition. a disruption in perception. and a disturbance in consciousness with reduced

ability to l'ocus. sustain or shift attention l
. Having an acute onset. with symptams

tluctuating over the course of the day. this disorder is generally believed to be the

physiological consequence of an underlying general medical condition. Though relatively

short in duration (hours to one month). it can be extremely distressing ta bath the

individual as weil as tàmily and close triends. Furthermore. delirium has been estimated

to account for excess annual health care expenditures of $1-2 billion:

Despite the tàct that it is often difficult to distinguish delirium tram psychiatrie

disorders such as dementia. psychotic depression and acute functional psychosis. there

are c1inical tèatures that are specifie to delirium (Table 1). For example. delirium is

unique in exhibiting tluctuations of symptoms over the course of the day. having

tendencies for lucid intervals surfacing during the day and disnlptive symptoms at night

and upon awakeningJ
.('. Impairments in those atllicted with delirium include a reduction

in awareness and attention. fluctuation in alertness. and a global deticit in attention.

Delirium also presents itself through disorientation with respect to time. person and place.

although disorientation to time is the most common. iVlemory impairment is selective to

the immediate and recent memory while remote memory remains intact] Concerning

misperceptions. if hallucinations are present. they tend to be visual and/or auditory. and

delusions. if present. tend to be of a persecutory nature~.(J. -:- Thoughts are also

disorganized. which is evident from behaviours such as incoherent speech~.

There are several overlapping symptoms between delirium and the above

mentioned psychiatrie disorders that give rise to the possibility of misdiagnosis. Global

cognitive impairment for example. is characteristic of both delirium and dementia. and

psyehomotor aetivity is also symptomatie ofaeute functional psychosis. Disturbed sleep

wake cycle is also seen in dementia and depression although the nature of the disturbance

ditfers. and poor judgement is evident in dementia as i5 in delirium. Furthermore.
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disturbance in speech. impoverished thinking. and disorientation is symptomatic of ail

four psychiatric disorders.

Psychomotor activity is also altered in delirious individuals. in either or both

directions. The direction of the abnormality is concordant with the abnormal change in

EEG pattern that are present7
. That is. individuals with an elevated EEG pattern exhibit

hyperactivity. those with a reduced EEG pattern show hypoactivity. and those with both

have a mix of the two. Delirium. based on the nature of the psychomotor abnormality. has

therefore been categorized into three types: 1) Hyperactive. whicn is primarily described

by agitation and perceptual disturbances. 2) Hypoactive. which is characterized chietly

by lethargy and reduced consciousness. and 3) Mixed. which includes both hyper- and

hypoactive symptoms.

2
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OBJEeTlVE or THIS STUDY

The thesis research constitutes a secondary analysis of a longitudinal study of

subjects initially recruited for a previous case-control study funded by the National

Health Research and Development Programme (NHRDP) which examined the raie of

medication as a risk tàctor for delirium in the elderly (Galbaud du Fort G.. Moride Y et

al. Drugs as a risk factor tûr delirium in the elderly: a case-control study). The objectives

of the case-control study were 1) ta detect the existence of delirium in the elderly seen for

acute illness in the emergency departments oftwo hospitals (Jewish General Hospital.

Montreal General Hospital). and 2) to compare the characteristics ofrecent exposure to

drugs between subjects with and without delirium. The objective ofthis thesis research

was to examine whether prevalent delirium is a predictor of mortality among elderly

patients admitted through the Emergency departrnent. Potential contounding and etlèct

modifying variables were also assessed .
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CHAPTER 2. DELIRIU~I

[PIDEMIOLOGY

Prevalent cases of delirium in hospitalized patients refers to patients who are

delirious at arrivai to the hospitaL whereas incident cases of delirium refers to patients

who develop delirium during their hospital sray. or a specified time period. Rates of

prevalent and incident delirium reported in the literature have been extremely variable.

ranging any\vhere l'rom O. 74~0 to 43.8% and 3 .3~/o to 3 13% respectively. as sho\vn in

Table 2. Such a variability can be due to numerous reasons. The diagnostic criteria. for

instance. have evolved over the years (see Appendix 4). the target population and c1inical

setting being addressed have ditTered in different studies. and the ability of ditTerent

screening tools to detect and distinguish the disorder l'rom other similar disorders has

been variable.

Detection and correct diagnosis of delirium has been shown ta be ditlicult tor

several reasons. Although the sludv of delirium is relativelv old. the diagnostic 'label" as
~ - - ~

weil as standardized criteria for its diagnosis is quite young. .-\S such. the disorder has

been labelled in numerous ways making it difticult to revievi published work bet'<'1fe

1980. Francis ( 19()O>') and Liston ( 1(82)10 have identified up ta 30 known labels tl)r this

disarder. To name a tèw. "cu/e hrain/ai/llre. c.lCUlt! hrai" .\}'lIc.1ro/ne. l./cule orgallfL'

psychosis. a/lered mel/lai .,'la/lls. p.'iellc.l(),\·elli/i~v. re\'er.....ih/e loxic p.\:rc.:ho.'i/...... l()xic

ellcepha/opalhy. and loxic: p.\}'chosis have ail been used as synonyms tor delirium.

Delirium tirst appeared as ils own entity in the third version of the Diagnostic and

Statistical l\Ilanual for !\Ifental Disorders (DSlVl-III)". published by the American

Psychiatrie Association in 1980. but was not accompanied by standardized criteria.

thereby resulting in inconsistencies in its application by c1inicians and physicians. The

DSM-III-R'~was the tirst operationalized criteria for delirium. accompanied by change in

two of the core tèatures. Specifically. the c10uding of consciousness and disorientation in

DSM-III was replaced in DSM-III-R by reduced attention and disorganized thinkingl.~

When the DSM-IV' was published. the criteria for delirium had become broader under

the stipulation that the DSM-UI-R was too restrictive. and its use may result in missing

individuals who were suffering from delirium_ The prevalence and incidence rates

6
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therefore. inevitably differ depending on which criteria the diagnosis of delirium is based .

A review of the literature by Levkoff et al. (1991)13 showed prevalence and incidence

rates ranging from 100/0 to 30~/Q and 4~/0 to 53.2% respectively. When restricted to studies

that used the OSM-lIl criteria however. the rate ranges reduced to Il.3~/0-16~/0 and 4.1°0

1OA~'Ô respectively. thus demonstrating the susceptibility of prevalence and incidence

rates ta the diagnostic criteria applied . Review afpublished work theretore necessitates

the acknowledgement of the criteria used in detining the population to which the authors

refer.

With regards to the population being studied. specitications such as settings

(clinical or otherwise) and age groups atlèct the prevalence and incidence rates tor

delirium. If the population ofinterest is the elderly. aged 70 years and older. tor instance.

the prevalence ranges from approximately 300/0 to 50~/Oh If on the other hand. the

population of interest is elderly hospitalized medical patients. delirium is reported to

accur in 14~/0 ta 56% 14. Furthermore. tocusing on post-operative hip fracture patients

renders prevalence rates of28~/o to 44~/o. And tinally. shifiing tocus to community elderly

individuals aged 55 years and aider reveals a drastic decline in rates to approximately

l.l%l~ Table 2 shows the different ranges afrates in ditTerent population and settings.

Since delirium is a disorder with symptoms that overlap those of ather psychiatrie

disorders. as mentioned earlier. screening and diagnostic instruments need to be

sutliciently sensitive and specifie to the subtle ditTerences between such disorders. The

Mini-Mental State Exam (MMSE)lh for example. has been used tor the detection of

cognitive impairment. This instrument however. is limited tor the purposes of detecting

delirium in that it is incapable ofdistinguishing delirium trom dementia. Published \vorks

clearly demonstrate the variability in the use oftools of questionable validity tor the

detection of dei irium.

(nouye (1994)14 examined the utility of 18 published instruments specitically

designed or used for the evaluation ofdelirium. The four criteria were 1) validated

specifically for use in delirium: 2) capable of distinguishing delirium trom dementia: 3)

able to assess multiple features ofdelirium: and 4) tèasible for use in delirious patients.

lnouye found only two instruments that met ail four criteria: the Confusion Assessment

Method (CAM) and the Delirium Rating Scale (DRS). The Delirium Symptom Interview
7
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(051) met three of the four criteria. with its abilitv to ditferentiate delirium from

dementia still requiring validation. That 83 0
/0 (15 of 18) of the existing screening

instruments are potentially invalid. therefore. raises concems as to whether subjects

identified as having 'delirium' across studies that use ditTerent tools are truly comparable

Lastly. there exists the problem ofunder-detection~·IO·I.J.I7-~1 Though more an

issue for ciinical practice, under-detection can also be problematic in the realm of

research. Delirium has consistently been shawn to be under-detected by clinicians and

nurses. Francis ( 1992)1"1 for instance. reported that while physicians typically detect

delirium in 30-500;0 of patients aftlicted with delirium. nurses identify delirium in

approximately 60-90%. Jacobson ( 1997): also reported an under-detection of delirium by

primary physicians in 32-67~/0 of patients. Given its pattern oftluctuations and its

tendency to occur mainly in physically ill patients. many c1inicians and nurses may not

observe the necessary symptoms ta suspect delirium as a potential disorder, or may

attribute the recognized symptoms ta similar disorders such as dementia or depression.

Proper detection and diagnosis is imperative because treatment will othenvise be lacking

or inappropriate. and its consequences can be tàtal 5
.
11 This issue of under-detection

becomes relevant for research purposes because delirium status in several studies has

been determined through data abtained from medical charts that are completed by

c1inicians and nurses.
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Assessrncnt of ConfUS1011 ,

~o ïtd~ DSM-lII: .acute confusIOn'
Ih5-911

16X ~'1 DSM-[{J (MMSE. [)SRS 1

4~' (l)-')5 DSM-III-R IlJJglt span. vigilance.'-
A test. l'AC. CAM. meù chans.
DRSI

1.... dd=oX,X nSM-[[(.' .'
non=(l2.X

Il Il nSM-[[(

., .. ..,
~XX "Acutc: confuslQnal statr:·- l•._.' ,

'hl '-'>h 1 SI'MS()

p' 5"{,
l 1v'~1

fi [.'/SII= 1Il'' ..

[ I~:,"'"

p. IX""
1 "II"

l , ::'11
. "

P Il .,....
[ " :-\u'la

p. [,"11

l' mIIJ,,:, ::'11"

l' l11odlsc\cn: 1n" "

[k\'aul & J~T\'e\ IIJ~ 1-- 5-111% of aU \!cnl..'Tal mcdic:tl L~ sUf1!1cal SCf\.'ICCS
Johllson [99( l "1 McdÎl:<t1 and surglcal: 1(}-I )II~.

SlJrg.l~al: 15-tO"!Ij,
Cntll.:~lll.:are: 2D-40%
Ps\'Chmlf\.·. neuralog\. consultaU\'c SI..'T\'lcc~ 20-,IJ"'11
Cicncral mcdical: 15-2(}'!;j,

1~ "'11 f'

, Chan & Brcnnan ILJl)LJ.I : Mcdkal: 15-2()°/c.
! [li Ir.ll;turc ~()'%

Zuhcnko ct al. ps\chiatflc patlt.'TIL... SlI9 Cl l 'J DSM-[[(-R cntt.'Tla for orgalUc
l ')I)ï·l~ i t l ,1 h t

•~ ...~ ~ l.. I,. .r.n.e.n.a•.•m_o.o.u.'.o.r.p.S\.c.'.O_Il':.' _
"" disorders

1 Rc\'icw Anidc~ - Preval~ncc:lIncidencc lor vanous populatIons

•
1 AgI..' 70+ ED admISSIon: 14%
1 {iencral hospltal udmIssron: ,~ 511.;,

Communit\' ddt.'T1\ age 55+ pre\' -1 l''~l

Post-op hip lrul.:ture: 2S-44~·j,

Elcdr\'1..' JOint replact:Jnent: 2hll'.,
Myocardial rc-vasculanzauon: tlX%
(îcnaUic unit \\lth aeute illncss: 22'~1Î1

i Inau\e 19lJ4 [1

Lipowskl 19X7"

Macdonald 1997'\ ddc.~l\' med: .1()%

Rummans t:t al. I l)95<; Eldcrl\' admission to hospi~Ù: P: ll-24'!IÎ'. L 5-35%
Trie aez 19lJ6 '.' General hos Ital: 20%
Wattls 19l)b -20% in ddcrl\'

~ Organic Brain S~'ndrome - includes dem.. subacute deI.. epilepsy & other Ox (chronic organic
Ite"lUucinosis. Korsakoffs Psychosis. aprnxias. hemiplcgia & preorganic change)

,tl "Acute confusional statc" = disturbance in mental processes incorpornting imp'd rnemol}'. thinking.
attention. &: orientation to time & place. therc can bc misperceptions of persons. objects. hallucinations &.
also may be accompanying hyper- or hypoacti\"it~'or cmotiol1cl.l change. The state may be transient or
prolonged.

: Incident delirilml refers to tbe occurrence of delirimll al any time during the hospitaJ st.:"lY in aIl sludies
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RISK FACfORS AND ETIOLOGY

Delirium is an etiologically non-specifie. wide-spread cerebral dysfunction that

rnay be the result of a number of etiologic factorso. These etiologic tàctors can be

c1assified into three main categories: predisposing. facilitating. and precipitating organic

tàctors55
. Predisposing factors are those that render an individual susceptible to the

developrnent of delirium in response to a wide range of causative agents and/or events.

Facilitating or contributory factors are those that are neither necessary nor sutlicient for

the development of delirium. but can contribute in sorne way to the onset. severity and/or

duration of delirium. And tinally. precipitating organic tactors are the 'causative' organic

tactors that are necessary for the development ofdelirium.

Predi...,po....ing Factors

Advanced age is one of the strongest known predisposing tàctors tor the

development of delirium35.14.1~.lï.:2.:~.2·).J'}.4.l.4l<':'2.5_Uh.~')The elderly are more likely to

develop delirium in responses to events such as a mild infection or a therapeutie dose of

medication that would not induce delirium in a younger individual. This susceptibi lity

stems from the various physiologie changes that detine the aging process which include

their having less functional reserve to tolerate physiologie insults. Reduced etlicieney in

homeostatic regulation and immune mechanisms renders an elderly individual less

resistant to diseases and stress such as surgery and anaesthesia. and age-related changes

in brain neurochemistry and drug metabolism increase the likelihood ofdrug side

etfects255 . As a consequence. the elderly have a higher prevalence ofbrain diseases.

vision and hearing impairments5. reduced synthesis ofneurotransmitters, notably

acetylcholine transmitters. increased frequency of chronic diseases and susceptibility to

acute ones:'. They also have reduced resistanee to infection. proportionately less lean

body mass. more body tàt. and reduced glomerellar tiltration rate and creatinine

clearance. Under these conditions, therapeutic doses of commonly used drugs (especially

those with anticholinergic etTects) ean. and frequently do, result in toxie side effects.

. 1 d' d l" " () "., "9IOC U lOg e Inum"' .. _.- .

Neurologically, aging affects the frontal lobe. hippocampus. locus ceruleus. and

subsequent central cholinergie system;. The central cholinergie system is necessary tor

memory. learning. attention and wakefulness and is affected by use ofanticholinergie
Il
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drugs59 The aging process is also associated with reductions in cortical brain cells.

acetylcholine storage and muscarinic receptor plasticity. leading to reduced neurologie

reserve and theretore increased susceptibility tor developing delirium5~

Brain damage and chronic brain disease (i.e. degenerative. vascular) are also

common predisposing factors for delirium. Cognitive impairment has consistently been

shown to be a strong risk tàctor for deliriumJ·I~.I~.li.2·).32.3·).42.4~52.~3.5i.ho. specitically pre-

• ° d " 1 13 ~, ~1 q ~7 hO L O k" ,;; h d Id 1eXlstmg emenua-' ._-. -.- -... , IPOWS 1 ( 1990t - reports t at"a emented e er y

individual has the highest general susceptibility to delirium. which increases with

advancing age and progression of the dementing progress" Though uncommon for

dementia to develop subsequent to delirium. delirium is often superimposed on dementia

due to its strong predisposing etTect. Elie and his colleagues ( 1995t l conducted a

systematic review to examine risk tàctors of delirium in elderly hospitalized patients. and

identified 61 risk tàctors trom 27 studies. Dementia was tound ta be the most trequently

studied (15 studies) and the strongest risk tàctor. Twelve of the 15 studies (SOo:o) that

examined and provided data on dementia as a risk tàctor tound a positive correlation. Elie

and colleagues further analyzed this correlation by synthesizing the data from the 12

studies having the positive correlations and tound elderly hospitalized patients with

dementia to be 5 times more likely to have delirium compared to those without dementia

(odds ratio = 5.2: 95% confidence interval: 4.2-6.3).

Several other factors have been shown to predispose an individual to the onset of

delirium. For instance. men have been shown in several studies to have a higher

incidence of deliriumJ7.J9.lJl. as have being unemployed~5. having tèw social

interactionsJ
·
7

.
5J

• and living in a nursing home or another tarm oflong term care tàcility

prior to hospitalizationJ9
.51, Addiction to alcohol or drugs. impaired vision or hearing.

use of multiple medications. chronic illness resulting in functional weakness of vital

organs. high frequency of episodic illnesses. impaired metabolism. reduced excretion and

protein binding ofdrugs. reduced cerebral circulation and glucose metabolism with

increased vulnerability to hypoxia have also been reported to be associated with delirium

in a predisposing fashion ï .

12
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Facilita/in!: Factors

Psychological stress. emotional state. sensory deprivationJoverload. sleep

deprivation. and immobilization are five common conditions proposed ta play

contributory roles in the development. severity and duration of delirium. although none

are believed ta be necessary or sufficient individually.

Psychological stress poses emotional distress onto individuals. resulting in

physiological changes that impose strain on homeastatic mechanisms~-7.11.~~ Stress can

result tram various events. such as bereavement. transtèr ta an untàmiliar environment·J
•

medical iilnesses. and as an emotional response to impaired cognition. The sustained

elevation of plasma cortisol due to stress can exert a deleterious etfect on bath cerebral

and mental function and hence interfere with selective attention and intormation

pracessing such that an individual may be incapable of distinguishing between relevant

and irrelevant inputs~ Plasma cortisol levels are abnarmally high and sustained in the

elderiy population due to their reduced homeostatic capacities and consequently

diminished resistance to stress.

On a related note. emotional states also have an intluence on the potential tor

developing delirium. Mood disturbances1
'J such as depression for instance. has been

shawn ta be associated with deliriumJz..c.~2 Such emotional states have commonalities in

symptoms with delirium. including abnormal variability in psychomotor activity.

impaired attention. cognition. and potential tor hallucinations. delusions. and

disorientation. In addition. Devaul ( 1981 ):: has indicated. without elaboration. that

certain personality types are risk tàctors tor delirium.

Sleep deprivation and tàtigueb
•
IU1

). as a result of the disturbance in the sleep-wake

cycle. have also shawn strong links with delirium::::. Sleep deprivation and sleep disorders

are most commonly observed in the elderly stage oflife. and its prevalence is reported ta

he greater in the hospitalized. physically ill elderly patients than in healthy elderly

individuals. A disturbed and fragmented sleep-wake cycle can lead to excessive daytime

somnolescence. and micro-sleeps. and sleep apnea.. which can learl to hypoxemia. and

may impair cognitive funetioning. Awakening trom REM sleep periods or occurrence of

RElYl sleep without loss of muscle tone can also occur5
.
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S d "· . h d . l' ] 'i 'i] 'i9 h . - - ~"h 1ensory epnvatlon. elt er ue to vlsua -.-.-.- ... or eanng Impalrment-··. as a so

been consistently shown to be associated with deliriumb
•
hO Delirious symptoms proposed

to be associated with sensory deprivation include reduced intellectual etliciency. vivid

imagery. visual and auditory hallucinations. delusions. mood shifts. and impaired directed

thinking. to name a few. Sensory overload has also been shown to be related to cognitive

impairment. hallucinations. illusions. disturbances in time sense. distortions of body

image and delusions. Lipawski ([ 9(0)55 reports various experimental and c1inical

evidence that indicate that sensory deprivation is associated with cognitive. perceptual

and EEG pattern abnormalities that resemble delirium. Bath an over- and under

stimulation relative to the individual' s information processing capacity. theretore appears

ta play a tàcilitative raie. rather than a causal role. with respect ta delirium.

Disturbance in physical functian has also been shown ta be a risk tàctor tor

delirium. Immabilizationh
• tor instance. aften due ta surgery ar other physical insults

such as hip fractures. impaired physical function ofincreasingly frail eldersl~.I~. and

impairment in instrumental activities af daily livingJ~ have ail been shawn to be

assaciated with the delirium. Consequences of immabilization resemble thase of sensory

deprivatian. That is. patients contined to prolonged bed rest have been reported to display

impairments in inrdligence tests. perceptual-motar functions. concentration. logical

h- k" 'il;tm-mg" .

Precipilaling ()rg""ic Factors

A wide range of precipitating organic tàctors tor delirium have been proposed. a

subset ofwhich are presented in Table 3. Given the susceptibility of the elderly

populatior. to delirium. even conditions that would not induce delirium in their younger

counterparts could do sa in the elderly. Physically traumatic events such as the

f d· h "' bOd" ~)" -t' '" "] "" '11occurrence 0 a Isease (acute or c romct. comor 1 Ity·· .. -o' _.. ••• • 1 ness

• ]')I~I'i'''~]b''til f d . ° "'i d b'l' ~ d" 1 d' ° t''i.n •seventy' _. . .._. 0 •• - ••• reasan 0 a mlsslon-- an sta 1 Ity of me Ica con Itlan ._- ... tor

instance. have ail been shown to induce delirium in hospitalized elderly patients. Other

traumatic events include surgery5!. pre-operative medical problemsl
)4. complexity of

surgical procedure from poor medical condition or metabolic stress of surgery itsel t1'~.

abnormal pre-operative serum sodiumz7• potassium. calcium. chloride. glucose levels.

high blood urea nitrogen/creatinine ratiooo. leukocytosis. alkolosis. hypoxemia.
l-l
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hypoalbuminiaJ·52• fracture on admission57.tl5 • infectionJ·J.J·J7.J8.52.5J.51I.5ï.b.J-bb. and metabolic

disordersJ·.J552.:'J.57.tH.hb.

Cardiovascular and/or cerebrovascular conditions such as acute myocardial
• t:: • l.Jb~ h . d' t::'1 .loi k l.Jn180h~()() . h ·'1 17h~tnlarction- . , . c rontc car lac lai ure , stro e' " .- .- _. _. , congesttve eart tal ure ",

h· ·b· d d' "~h""~"'t<9h.Jh~ d d bl d 1 <'1h.Jb" '1 qIstOry ot ram amage or Isease-'" .__.- -.' . . -, re uce 00 t ow' . . -, epl epsy .

have been shown to precipitate delirium as have digestive and nervous system

disorders.Jh.52, impaired glucose metabolism:'9, and hepatic and renal dystùnction:'2

Central Nervous System disease and systemic illnesses include diftùse cerebral disorder

through intlammation or trauma. tumors l
•
5
• carcinomal

•
5

, vascular. cardiovascular45
.

endocrine imbalance. diabetes1l5
• thyroid disease. adrenal dystùnction and parathyroid

disorders,

Increased risk for delirium has been seen in several physiological states as weil.

h d h d . ') ~b hO t· -; "7 ~l h h . 1'7 ~ l ., J d - . Th"suc as e y ration .. . . ever'·-·-'. ypot ermla"- .- -. nutntlona etlclency - lamme

d fi · .;; ~l bol h . bol lib 1"';;" h~ • '} • de IClency"-" , ypoxaemla . e ectro yte a norma ltles' -. ' . azotemla , mcrease
. ~ l "1dopamme'-'"

!I/foxicaliol/ with eX01!enoll... slIh.\1anCeS alld U'ithdrau'''/Jj'oJn -'"lIh.well/ces of"hll."if!

Chan ( 1999).1 reports that medication is the mast common and reversible cause.

tollowed by metabolic. cardiovascular and central nervous system (CNS) disorders.

infections, and rniscellaneous causes such as sleep or sensory deprivarion. and post

operative states ln the elderly population. the causes are frequently multifactorial.

Precipitating factors that are ofpharmacological nature are polypharmacyl.:'~.

b d" 1 • hd I~" d d . . . l.J4'i'ilh4 o 'i D h .a rupt me ICIna Wlt rawa' -. an rug mtoxlcatIon' ...--. ". ue to c anges an

pharmacokinetic parameters and pharmacodynamie responses to medication that occur

with age. virtually any drug or drug combination can lead to the anset of delirium in a

susceptible individuaI 2
•
12

. Specifie drugs having deliriogenic etTeets include narcotics:'7.

neuroleptics57
, psychotropic drugs l5

• and psyehoactive drugsJ·17.5J The most common

drugs known to induce delirium are alcohoL barbiturates. minor tranquilizers. sedatives.

anticholinergic drugs and steroids. Furthermore. alcohol intoxication and withdrawalhave

also been shown to induce delïrium I5A:!.b.J.b5 .
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Exagenous substances. whether it be intoxication or withdrawal~~.are one of the

mast common precipitating factors tor delirium in the elderly. The aging process

increases susceptibility to the onset of delirium because of its association with 1) altered

pharmacokinetics and pharmacodynamies: 2) drug-induced interactions resulting in

synergism or potentiation of drug etfeets: 3) drug-induced nutritional deticiencies: ~)

reduced thirst appreciation and thus a tendency toward hypovolemia: 5) excessive

prescriptions and polypharmacy which is partly related to the greater tendency of

comorbidity in the age; 6) non-compliance with and mismanagement of drug regimens by

patients: and 7) inadequate drug monitoring by physicianshÎ
.

Alcohol is highly associated with the onset of delirium in the elderly. Lipowski

( 1990)b7 reports that aJcohol abuse is prevalent in approximately 18°/0 of the elderly

population and is frequently undetected. Physiologie effects of alcohol may ditl~er in the

elderly due to changes in absorption. hepatic metabolism. excretion. and sensitivity of the

brain with age. Given its toxic etTect ta the brain. prolonged consumption could result in

cognitive impairment. Alcohol can interact with drugs. including over-the-counter

medications. as weil as intluence sleep quality and pattern. thereby accentuating

susceptibi lity to delirium.

l6
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Table J. Etiologie factors ofdelirium
Predi!ipo!iin~ Factors
• Ad\'ancc Age
• Male gcnder
• Unemployment
• Living in a nursing home or anothcr foml of long tenu care facilit~· beforc hospil~llil'.alion

• Cognill\'c Impainncnt - dementia
• Brain diseases
• Impaired \'ision or hearing
• Fc\\' socially interactions
• Poor medical statns - chronic illness resulting in fllnctional wcakness of \"ital or~Uls. high frcqucn~ of

cpisodic illncsscs. impétired metélbolism. reduccd excretion and protcin blillding of dmgs. redllccd
cerebral circulation ~md glucose Illctabolism wilh increased ndnerabilily to hypoxia

• Vitamin deficien~

• Alcohol and Benzodiazepinc depcndencc
• Use of lIlulliple mcdications

Fadlitalin~ Factors
• Psychological stress - Emotional statc
• Siccp depri\'3tion
• Scnsory Depri\'ation
• [mmobilil'..llion
• Dcprcssion

Precipitatin.: OrJ:anic Factors
• Intoxication b~' Dmgs and Poisons - Dmgs. Alcohol. midt dmgs. Addieti\c inhalams. Indllstnal pOisons.

Poisons of animal. plant. émd mllshroom origin
• Wilhdrnwal Syndrornes- Aleohol. Sedativcs and hypnotics
• Physical Trauma - occurrencc of a discasc (acutc or cltronic>. comorbidity. illncss sc\'cnt~. rC;lson of

admission and stability of mcdical condition. rapidity ofonset. mctabolic strcss of surgcry. post-opcrall\c
statns. prc-opcrati\'e medical problems. complexi~' of surgical procedure from poor mcdical condition

• Metabolic Disorders- Hypoxia. Hypoglycemia. Hcpatic. panereatic. pulrnolk"lry. or rCIk"l1 insumcienc~

(cnecphalopathy). A\"itaminosis. Hypcr\"itaminosis. Endocrinopathics. Disordcrs of fluid and ckclro[~ tc
I11ctabolism. azotemia. crrors of mclabolism diabctcs. thyroid discase. adrelk"ll dysfunction and
parathyroid disorders. abnomtal pre-opcrative sennn sodium. potassium. calcium. chloridc. glucose
Ic\'cls. high blood urea fùtrogcnlcrcatinine ratio. Icukocytosis. alkolosis. hypoxcmia. hypoalbuminia.
fracturc. incrcascd dopaminc. lo\\' senam albumÎn

• InfcetÎons- Intracranial. Systcmic
• Head Trauma: concussion. contusion
• Epilepsy: ictal. interictal. postictaJ
• Ncoplasm: cxtracraniaL rcmote cffects of tumors. carcinoma
• Vascular Disorders- Ccrcbro\'ascular. Cardio\'aseular (Illyocardial inr.....ction· chronic cardiac t~lilurc.

stroke. congestive hean faHure. histOl)' of brain cL,mage or disease. rcduccd blood Oow. digcstivc and
nef\'OUS systcm disorders. impaired glucose metabolism. and hepatic and rcnal dysfunction)

• Intracranial Space~cupying Lesions- Abscess. Ancu~'sm. Neoplasm. prima~' or secondaI!. Parasitic
cyst. Subdural h.ae~'IOIna

• Disorders of the Hematopoictic System- Scvcre anemia ofany type. Erythrcmia. TItrombotic
tltromboc~1openic purpura. ~croglobu1enemia

• Disorders due to HyperscnsitivÎty - Serum sickncss. Food allergy
• Injury by Physical Agents- Heat stroke (hrpcnhennia). Hypothennia. dehydration. fe\'cr. and nutritional

dcficiency - Thiaminc dcficiency. Radiation damage. Electrocution. gastrointcstinal blecd.. respirato~

fhilure. pulmonary embolus. perforation ofduodenaJ ulcer.
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Pathogenesi.\'

Several neurotransmitters have been found to be involved in delirium52 These

include ACTH. dopamine. and gamma-aminobutric neurotransmitters. Sorne cases of

delirium are caused by drug or toxins acting on specitic neurochemical systems rather

than producing a global disturbance in cerebral function. For instance, disturbance in the

basal forebrain cholinergic pathways have been shown to have a specifie etTect on

memory. whereas impairment to the pontine cholinergic pathway projecting to the trontal

cortex and brain stem is retlected by an impairment in consciousness. There have been

consistent evidence for the involvement of the cholinergie system in the development of

delirium. A strong association has been found between the use of anticholinergic

medieation and the development of delirium. This hypothesis is supported by evidence

showing that the anticholinergic drug use can induce delirium and that physostigmine. a

cholinergie drug. can reverse the process. A chemieal imbalance caused by an instability

of central cholinergie and adrenergie mechanisms can lead to the onset of delirium. or an

impairment of cerebral oxidative metabolisrnh
. A general decline ofcerebral metabolism

can lead to the clinical manifestations ofdelirium and the associated slowing of EEG

background activityh. Any disease or toxie agent leading to a decline of supply. uptake or

utilization of substrates tor brain oxidative metabolism could theretore result in delirium~

Adequate level of these neurotransmitter is theretore necessary for normal cognitive

tùnctioning. attention. and sleep-wake eycle5
.5.\.

TREATMENT

ln order to treat delirium. prompt identification and treatment of the underlying

d· 1 d" " . d" h" d" d "'7-<) 1" c;064h~()') d" 1 ..me Ica con 1tJon(s) ln ucmg t IS Isor er-' . -.- . . . an Imp ementatlon ot

environmental and/or psychosocial support()l( is essentiaI2
.
lJ4

. A comprehensive history

should be obtained through interviews with tàmily and caregivers. and physical

examination should be carried out with particular attention to drug exposures and

identitication of physical and medical disorders°<). A routine medical work up should also

be performed which includes urinalysis. complete blood count. electrolytes. urea nitrogen

and creatinine. calcium. liver chemistries. chest X-rav. and eleetrocardiogram2
.
15

.
tJ<).. ~
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While the comprehensive examination is being conducted however. several steps

can be taken to ameliorate the symptoms. Medications should be reduced by

discontinuing unnecessary medications7. and adequate balance of tluid. electrolyte.
. . d" 1 h Id b d d . . d" h.') 1~ "0 ~., ,,~ h 1 h~ hX 1)1)nutrItIon. an vltamm supp y s ou e restore an mamtame -. . -.... -.. . .. . .

:Vollph"rmac.:o/()gica/I"tervelllio"s

Nonpharmacological interventions can be employed for symptom management in

the delirious patient. as shown in Table 4 (Adapted trom Beresin 1988
7

). In addition to

the reduction and discontinuation of unnecessary medications. sorne symptom

management proposed include placing the individual near the nursing station tor close

observationz.~.15.2:.hl)and orientation of patients duri ng lucid periods!! Close tàmi1y and

triends should be encouraged and a light or radio should be on at night ta prevent under

stimulation. Environmental interventions include monitoring of the amount of

stimulation to maximize patients' abilities to perceive the environment accurately

To minimize anxiety. comtort and reassurance should be provided. and reality

testing should be promoted by conveying instructions. explanations. and coping

• 7 K Ci" b4 bl) R h Id b . d II l' d' h d ' h~ • h . h l' hstrategies' .-_. . . ooms s ou e qUiet an we - It unng t e ay' Wlt a mg t Ig t

and soft music on at nightKl5.Z2 Patients should be proteeted against physical harm by

lowering beds. providing guard rails. and/or one-to-one supervision-.

Familiarity and consistency is essential tor reducing anxiety and/or agitation. and

enhancing orientation7.~O. Patients should be provided orienting stimuli such as a dock.

calendar. labels. and photos·u~.h., and familiar objects(":-L~().hl< Visits by tàmily and friends

. . d d . \ : l< 1c; .,., C;" h~ hl< h' b dcan promote onentatlon an re uce anxlety" ....._-.- _. . . Frequent c anges an e

location should be avoidedJ
.

Enhancing interpretation of sUIToundings is also essential. This can be done by

correcting sensory deficits with eyeglasses and/or hearing aidsI5.5(J.~:.hJ. placing the

patient in a room with a window for orientation. and avoiding over- or under

stimulation1.52.6l<.

If contined to bed tor long. physical activity or physiotherapy should be initiated

as saon as possible to minimize adverse etTects of immobility. such as pressure sores and

contractures:'2.68. Physical restraints should be avoided as much as possible. since they

may lead to fear. physical injury and thereby worsen delirium!.J .
Il)
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Therapy should not end when delirium clears. Patients may experience confilsion

ofreality and fantasy as a result of the derangement ofmemory and perception. ta the

extent that post-traumatic stress disorder has been reported ta occur after delirium in

several cases7
. Long-term care strategies may also need ta be arranged for those

dependent in physical or cognitive status9

IJharmac%giclI! !I,lervellliollS

When agitation and psychotic behaviours are excessive. particularly when a

patient poses harm ta himlherself or others. pharmacolagical intervention may be

necessaryl. The choice of medication depends on the target symptoms. patients weight

and frailty. level ofarousal. and nature of medical disorder7
. Elderly patients are sensitive

to the side-effects of drugs. particularly antichalinergic agents. and care is theretore

necessary to prevent iatrogenic delirium or worsening ofpre-existing delirium Ill(

Antipsychotic medicatians have been widely used to manage agitation and

perceptual disturbances such as hallucinations. delusions. and paranoiau~ ~euroleptic

drugs are appropriate because they do not impair respiratory tùnction and are less likely

ta aggravate cognitive impairment than benzodiazepinesh~ The most recommended

antipsychotic medication is a high potency neuroleptic agent. haloperidol because of its

minimal sedation. antipsychotic efficacy. low anticholinergic potency. low hypotensive

etfects. safety in cardiac and respiratory illness. and its ability to be administered

intramuscularly or intravenously. Though thioridazine. droperidol. and chlorpromazine

are other antipsychotic drugs that are as etfective as haloperidol. they have a higher

incidence of anticholinergic and cardiovascular side-effects that can accumulate in the

elderly~ U2.b-' Despite it being the most recommended antipsychotic medication however.

haloperidol also has some drawbacks that should be kept in mind. Specitically. it has

strong extrapyramidal effects that can contribute to immobility and tàllingi.'Jand is

therefore inappropriate for patient with pre-existing dementia or delirium. In such cases. a

benzodiazepine can be administered along with haloperidol ta blunt the extrapyramidal

etTects·)·~2.b-,.6'J. Though combining antipsychotic and benzodiazepine has short-term

benetits. the end result rnay be funher impairment of patients' sensorium and

exacerbation ofdelirium symptoms. And sorne patients. especially with pre-existing

cognitive impairment. have paradoxical responses to sedating disinhibiting etTects of
lU
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sedative-hypnotic drugs 52. Further caution is also necessary since both haloperidol and

benzodiazepine can cause or worsen deliriums

Physostigmine is a cholinergie agent which can temporarily reverse delirium

caused by central anticholinergic toxicity. An excess level of physostigmine however.

can lead to cardiac and respiratory side effects and since anticholinergic toxicity can be

treated with its removal. use of physostigmine should be limited·)·Cl4

Benzodiazepine medication. such as lorazepam. temazepam. midazolam.

chlormethiazole are the best drug of choice when delirium is the result of withdra\val

trom alcohol or sedative-hypnotic drugs. or if the patient with delirium also sulfers trom

Parkinson's disease or hepatic tàilureI5.5~.h4.h~ Benzodiazepine drugs are etfective tor

treating anxiety and sleeplessness
7

and useful adjuncts to haloperidol to blunt

extrapyramidal side etTects and promote sedation') Lorazepam is the mast trequently

chosen option5
: Midazolam (short-acting) is also effective but places the patient at

higher risk of benzodiazepine-withdrawal symptoms upon its discontinuation and

paradoxic agitation in patients with sedative-hypnotic withdrawaI 5
::.

As is the case with midazolam. benzodiazepine drugs also have their dra\vbacks.

They for instance. cannot relieve psychotic symptoms and can cause paradoxical

excitement7 Sedatives may be essential tor agitation and hallucination. but over-sedation

can prolong dei iriumh4 . They \Vorsen respiratory depression however. and can cause

d . l' h4para oXlca excitement .

Lastly. when delirium is the result ofwithdrawal trom a drug. then the same drug.

or that of the sam~ family. should be administered to the individual to reverse the process

and then be weaned offgradually. [n this situation. initial administration of the drug and

subsequent graduai weaning can treat the conditionh.
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Table 4. T,eatment[0' Delirium
PHARMACOLOGICAL

Anlip~~'choticINeuroleptic

• For management of agitation and pcrceplU~'l1disturbanccs
• Docs not impair respiratory Function and less likcly to aggra\"atc cogniti\'c impainncm than BCI1LodiaLcpin~s

• BUT can cause or worscn dclirium
Halopcridol (Haldol)

• minimal scdation. antipsychotic cfficacy. low anticholincrgic potcne}. low hypotcnsi\c dfccts. saf~ in
cardiac & rcspimtory îlI11cSS. and able to be 'Idminislcred inlc<unusclilarly or inrra\'cnollsl~,

• BUT cxtrapyramidal cffccts that can comributc to immobili~' and falling and is inappropri<1t~ for patient
with pre-cxisting demcntia

TIliorid.'lzinc. DropcridoJ. Chlorpromazinc arc as dTecti\"c as Halopcndol but ll&'l\'c lughcr mCldcncc of
anticholinergic and cardio\'ascular sidc-etTccts thm cau accumulate in the cldcrl~

Choliner:dc
Physostigminc can tcmpornrily rcvcrse delirium duc to central amicholincrgic loxiclty BUT an cxccss lcn:l of
Ph\'sosti mine howc\'cr. can lead to cardiac and rcs aralOf\' side effccts

[CT also rcponed to be cffectivc BUT should only be uscd if agitation and/or p~'ChOSlS 15 sc\crc and
Halopcridol and B:.:nzodiazcpine is not toler.llcd

Re!lperidone hélS also bcen shawn to he effcctivc for those with Parkinsolll<uuSI1l ;
Benzodiazepines

• For withdrawal dclirium. ~mxic~'. slccplcssncss. and As adjuncts to Halopcndol to blum cxtr.lpyraUlJŒrl side
-drccts and promote sedation

• Bcst choicc whcn dcliriwn is thc rcslIlt of withdrawal from alcohol or sedau\'c*hypnot1c dmgs. or If the
paticnt wirh delirium also suffcrs from c~1rnpyral11id11 discasc or hcpatic fhilurc

• BUT can causc or worscn dcliriUIlL causc paradoxical cxcücmcnt. cannot relic\'c p~'chotic ~mptollls. 0\ cr
scdatlon can prolong delirium. and can \\'Orsen rcspirntol} dcpression

• Midazolam howc"cr placcs Ù1C paticm al highcr risk of Bcnzodiazcpinc*\\'iÙldr:mal symptoms upon Ils

discontÎnuation and paradoxic agitation in paticnts with scdati"e-hypnotic withdrawal
Lor.rzcpam (intcmlcdialc*acting)
Midazolam (shon*acting). Tcmazcpmn. Clùonnctluazolc also cffecti\'c
Comhination Antipsychotic and Benzodiazepine

• shon*tenn hencfits for agitatÎon. psychotic symplorns.
• BUT the cnd resuh may he funher impaimlcnt of paticnts scnsonum and exaccrbatlon of dclinmll
~'rnptoms. and in somc paticnts. espccially with pre-existing cognitivc impainncnt. ha\c par.ldo~lcal

responscs to sedming. dîsinhibiting effccls of scdaIÎ\"c*llYpnotic dmës
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Table 4. T,eatment fo' Delirium - continued
ENVIRONMENTAL AND PSVCHOSOCIAL SUPPORT - adapteclfrom Heresm E /f)88

En\'ironment
• Sensory input: not exccssivc. Inadequate. or ambiguous, Room should ha\'c adequate light ;md bc quirc.

Some paliems prcfer radio or television for familiar background stimulation
• Present one stimulus or lask at a lime
• Medication schcdllies should nol interrupt slcep

Orientation
• Room ShOllld llél\'c a dock. calcndar. and ch..m of thc day' 50 schcdulc
• Keep 1he paticnt in the same surrOlmdings
• Verbal reminders of the lime. day. and places should bc llsed frequeml~

• E\'aluate the need for e\'cglasscs. hearing aids. and foreign languagc inlerprclcrs

Filmiliarit~·

• Obtain t:"uniliar posscssions from home lO help oricnl thc patient. partlcularly abjects al the home bedsldc
• Request fiunily Illcmbcrs to stay with lhe p&uicnt. TIley pro\'ide lhc basis for onC1ll3lion. dlècll\c

communication. suppon. imd aftercarc planning
• DlSCUSS f.1miliar are~lS of intcrest. c.g. hobbies. occupation
• Allo\\' thc s.1me staff mcmbers lO conslslentl\' care for the pcuienr

Communication
• (nstmclions and explanations should bc clear. slo\\'-paced. simple and repellti\e
• Use face-[Q-f.1ce contact
• Con\'ey an altitudc of wannth and kind fimmess
• ConsistentJy addrcss lhe patiem as he/she prefers
• Bcgin cach conract with orienting imd idcmifying illfonnation
• Acknowlcdge the l'mien"s emolions and cncourage \'erbal expression

:\cti\'ities
• A\'oid physical restraining. Allo\\' free mo\'cmenl. pro\'ided the patient is safe
• Encourage sell~are and othcr personal acti\'ities to reinforcc competcnce iUld CIÙ~lIlCC self-estecm

PROGNOSIS

Research into the prognosis of delirium in the elderly population over the past te\'i

decades has shown relatively consistent results. For instance. full recovery is possible tor

many patients ifdelirium is recognized early and treated properly~·(,··J·~~·~~·51) Once

correctable tàctors are addressed. delirium improves within days and largely resolves

within a few weeksJ
, ln a hospitalized elderly population (age?: 65). Levkoff et al.

( 1992 )39 found complete resolution ofdei irium in 4(% of patients at discharge. 20, 8<!-"0 at 3

months. and an additional 17. 7~;Q at 6 months after discharge. Similarly. Rockwood

( 1993).J4 found that 52(% of survivors among the elderly with delirium in a general

medical ward recovered fully, Furthermore. Cole et al. (1993)ïll. using meta-analytic

techniques. showed that mental state improved in 54.9% ofdelirious patients.

., ...
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Although the identification and prompt treatment of the cause of delirium has

been shown to result in the resolution ofdelirium in a majority ofcases. a substantial

proportion of subjects nevertheless experience negative. and often tàtaL outcomes.

Patients amicted with delirium for instance. have a greater mean length of hospital stay.

with reported hospital days across studies range trom 12.1 to 31.5 days among delirium

d t: d . . l '" l Il 17 "'~ "'7 li l"} ~ 1-cases compare to a 7. 2 to 2..1 ay range among non-dehnous contro s-'" -. ._..-.. .. .

.n4h~""~:l~(,h~-t)6'7() 1 h Id 1 l' h' . h . Id ." .- _.- ..-. .' n tee er y popu allon. t IS excess In osplta ays perslsts even

when drug related group. illness severity and increased mortality are taken ioto

account5:.5.
l

Residual impairment in cognitive and physical function have also been associated

with delirium after hospitalization:·1 5
.5.l.6.l Despite controlling tor contàunding tàctors.

impairment in physical function has been shown ta persist~:! Delirium has been identitied

as a predictor tàr decline in both activities ofdaily living and cognitive tùnction bath

during and after hospitalization.1AO Francis and Kapoor ( 1992)1x tàund in medical elderly

patients aged over 70 years. that delirium is a predictar tàr greater decline in cognitive

status and for decline in activities of daily living even alter adjusting for confounding

tàctors. Concordant with Francis (1992)1x. [nouye and her colleagues (1998)l.l also

showed in individuals over 65 years ofage. that the proportion of patients exhibiting

functional decline in at least one of tive activities of daily living was 67% in delirium

cases and 34% in controls at discharge. and 53%. and 260/0 respectively at 3 months post

discharge. Murray (1993 )40 has shown in 291 elderly community and institutionalized

individuals that delirium is a strong predictor tor tùnctional decline (ADL) both at and

three months after hospital discharge.

Other adverse outcomes associated with delirium include greater morbidity:·J·':5.5:.

post-operative complications):". loss ofindependent community living:.:".1. greater hospital

re-admissionslJ~. and hospital-acquired complications41. George and colleagues ( (997)"5

tor instance. found that in an elderly population aged 65 years or older. the readmission

rates ofthose with delirium and those without were 34~/o and 21'% respectively at 6

months and 550/0 and 38% at 12 months post discharge. Hospital acquired complications

were found in 600/0 ofdelirious patients and 34~'O ofnon-delirious controls41
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Published work in the past has cansistently demanstrated an increased martality

rate among those afll icted with delirium compared ta those not am icted with the

disorder'U.l-15.52.64 Johnson (1990)50 reported mortality rates ranging from 15% ta 300/0.

while [nouye (1994)14 and Francis (1990)9 tound rates as law as 10~/0 and as high as 65°'0.

Chan ( 19(}9).l alsa reported higher mortality rates in delirium patients than in thase

without. with 10-26°"0 during index admission. 38°:0 at 1 year. and 51 °'0 at 5 year fallaw

up. Martality rates have alsa been shown ta be higher than in patients with dementia or

depression during index admission:! Among those with delirium. sorne research has

shown that the risk afmartality is highest for those with the mixed (having both hyper

and hypo-kinetic psychamotar activity) subtype52 These high rates of mortality among

patients with delirium theretore represent a 2- ta 20-tald increase relative ta thase

without delirium.

More recent research however. has revealed that delirium may not be a risk tàctor

tor rnortality. Though the increased rates of mortality arnong delirious patients has been

shown to be up to 20-fold I7
. once confounding tàctors are controlled for. delirium itselfis

no longer an independent contributor to the excess in deaths2.6.·}.15.1":".2~.5-,.h~<'71 Taylor

( 1993 )bK for instance. found that successtùlly treating the underlying medical condition

eliminated much of the excess mortality associated with delirium. The increase in

martality has alsa been attributed to functional decline rather than delirium 17..\_\.hh

The most consistent risk factors for the mortality hawever. appear to be

saciodemographic and medical. These tàctors include age I5XU'JAI. sex 15..n.J'). pre-existing

•• . • l'i 'K]941 ob d' 1d' . Il d' 1 b')"" •cogOltlve Impalrment ..-. . . . me Ica lagnosls. me Ica sta 1 Ity-- . reason tor

admission25 . comorbidity'}·25A1. severity of the underlying iIlness2. and physical tùnctian

status9.15.17.25.JJ.]<}AIA2.53.

Fields and colleagues ( 1986)25 examined 116 hospitalized elderly patients

receiving medical services. to assess the impact ofglobal cognitive impairment on in

hospital mortality_ The investigators employed the MMSE as their instrument to assess

cognitive status. Despite the presence of significant ditTerences in the proportions of in

hospital deaths between cognitively impaired and intact patients (17~/o impaired. 5~'o

intact: p=O.OS). the difference diminished once illness severity. medical stability. reason

25
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tor admission and comorbidity were accounted for. Among these confounding tàctors.

illness severity was found to have the strongest predictive association with in-hospital

mortality. Furthermore. follow up data revealed that mortality rates at 3 months post

discharge were not statistically significant even before the above tàctors were controlled

tor (30~/o impaired. 15~/0 intact: p=.09). Thus. both during and after hospitalization.

cognitive impairment was not found to be predictive of subsequent mortality

Similarly. Francis and colleagues ( 1(90)27 conducted a study on elderly medical

patients aged 70 and aIder. and found a signiticant ditTerence in the mortality rates

between cognitively impaired and intact patients during hospitalization (8% cognitively

impaired. 1~o cognitively intact: p< 0.05) . but a lack of signiticance at 6 months post

discharge (14.3%). 10.1 % respectively: p>O. 10). Subsequent multivariate analyses

revealed that the excess mortality amang the cagnitively impaired patients appeared ta be

attributable ta the severity aftheir underlying illness rather than to delirium. Francis and

Kapoor ( 1gg2 )11< then examined 229 medical elderly patients using the DSivl-[[f-R

criteria. and tound a significant ditTerence in mortality rates between delirious cases and

non-delirious cantrals 2 years after discharge (37°:'0 cases. 23% contraIs. p=003). Once

cancer. initial cognitive impairment. and baseline ADL were controlled tor. however. this

ditference was no longer statistically signiticant. Delirium therefore was shown to be a

predictor tor ADL decline and cognitive decline. but not tor death.

Pampei (1994)42. on the ather hand. shawed in 432 medical and surgical patients

aged 60 years and older. that delirium was signiticantly associated with in-hospital

mortality even after adjusting for comorbidity. At three months post-discharge ho\vever.

although there was still a significantly greater proportion ofdelirium patients who died

compared ta their non-delirious counterparts. (11 % vs. 3~/o respectively. p<O.O 1). this

associatian did not persist once comorbidity was taken imo account.

Inouye and colleagues (1998)·H examined mortality rates in hospitalized elderly

patients and found a statistically significant in-hospital rate difference between patients

with and without delirium. This diftèrence disappeared however. once they adjusted tor

age. gender. illness severity (APACHE-lI). and physical function (ADL and IADL). The

same pattern of results were alsa found at 3 months after discharge. Koponen &

Riekkinen (1993 )66 examined elderly patients in a psychogeriatric unit. and found that
26
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level of cognitive function and ADL at admission were predictive of death. but that

delirium was not.

Levkotfand colleagues (1 9(2)J9 found in 325 medical-surgical elderly patients.

that those with delirium had significantly excessive deaths compared to non-delirious

patients at 6 months post-discharge. but this difference disappeared once adjustment was

made for age. sex, pre-existing cognitive impairment and illness severity Delirium \\las

theretore not associated with increased mortality. but was associated with greater hospital

length of stay and nursing home admissions. O'Keetfe and Lavan ( 1C)C)7)~1 found

consistent results among 225 acute geriatric patients. In their study. despite initial

ditlèrence in mortality at discharge. once age. illness severity. comorbidity. disability

scores. and dementia were accounted tor. the initially seen excess mortality in delirium

disappeared. The same pattern of results were also found at 6 months post-discharge

A study by Rabins and Foistein ( 1(82)i: compared mortality rates between

delirious and demented patients. ln their study. delirium was detined as deterioration in

intellectual function. requiring a MMSE score of less than 24 and an abnormal level of

consciousness. Demented controls were also required to have a ~(l\'ISE score of less than

24. but their level consciousness to be normal. The investigators revealed a signi ticantly

excessive mortality rate among delirious patients at discharge (2J~/0 delirious. 4°'0

demented. p<Q.Q2: Mortality ratio = 5.8). Twelve-month data was a liule less robust than

at discharge in that changing the method ofhandling losses to follow-up atfected the

significance of the difference. When lost subjects were excluded trom the analysis.

mortality rates were not significantly ditTerent. When lost subjects were assumed to be

alive however. the ditTerence was signiticant. Rabins and Folstein theretore had relatively

strong evidence tor the excess mortality among delirium patients at discharge. but results

at 12 months post-discharge were inconclusive. Furthermore. multivariate analyses were

not carried out in this studies. which, ifperformed, could yield results consistent with the

other. above mentioned studies.

Jolleyet al (1997)36 reponed other tàctors that moditied the association between

delirium and mortality. For instance. men have been shown to have higher death rates

than women. Low intake ofvitamin C also increases the risk ofdeveloping cognitive

impairment and subsequent mortality. Later age of onset and presence of co-existing
27
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physical disability and illness are also associated with reduced survival following

diagnosis of delirium. [n addition to its association with delirium. cognitive impairmem

and its severity is also associated with shorter survival times. Family history of dementia.

depressive mood. aphasia. parietal lobe dysfunction. psychotic features. and behavioral

abnormalities at time of presentation or assessment have ail been reported to have an

association with survival timesJ6

Published work is therefore very consistent in demonstrating the signiticant

surplus in mortality among hospitalized elderly patients suffering l'rom delirium relative

to their non-delirious counterparts. They are also relatively consistent in demonstrating

the elimination ofthis association once statistical adjustments are made for specitic

confounding factors such as illness severity. age. sex. comorbidity. initial physical

tùnction and the like.

However. several methodological characteristics of the above-mentioned studies

are limiting in revealing the true association between delirium and mortality First of ail.

the detinition of delirium has changed over the past years and hence the tools used ta

assess delirium has changed as weil. For example. the studies by Fields and colleagues

(1986):5 and Francis and colleagues (1990)~Î employed the MMSE as their tool ta assess

cognitive impairment but MMSE is not able to distinguish delirium and dementia. Rabins

and Foistein ( IlJ82)ï:: used the MMSE with or without abnormallevel of consciousness as

their definition tor comparing delirium and dementia respectively. This too. is

inconsistent with the current definition for delirium.

Secondly. recent studies have had numbers of delirious subjects ranging trom ~5

125 cases (Francis et al. ( 1990):::ï. Francis and Kapoor (1992):~: 45: Pompei (1994re : 6~:

lnouye et al. ( (998)33,: 88: Levkotf et al. (1992)39: 125. O'Keeffe and Lavan ( 1997).J1

94). However. ail ofthese studies included both incident and prevalent delirium in their

case detinition. Literature on risk factors for delirium have indicated however. that

incident and prevalent delirium are two distinct categories of delirium and as such. should

be differentiated. Levkoff et al. (1992)39. for example. reported having had 34 prevalent

cases among the 125 cases. and Q'Keetfe and Lavan (1997).J\ reported having had 41

among their 94 cases.
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The suggestion to differentiate prevalent and incident delirium poses another issue

of concem. In studies ofsubjects with prevalent delirium. delirium is often assessed after

admission and therefore potentially include sorne incident cases (occurring between

arrivai ta the emergency depanment and transfer to the depanment to which they are

admitted). Also. delirium cases who are not admitted go undetected because they do not

get assessed.

Funhermore. much of the evidence for the prognosis of delirium in hospitalized

elderly patients is based on patients of specitic divisions within the hospital setting. such

d" 1'7'1' ll)·P • Il'J.P h'" lit d h l'k h h "as me Ica - .- ... -. surglca' . -. psyc latnc' an tel ·e. T oug these studles are

relevant ta patients in those panicular divisions. there is uncenainty as to their

applicability to ail hospitalized elderly patients who sutler tram delirium. and thereby

giving rise to potential selection bias. Review of the literature reveals that there is. in tàct.

a knowledge gal') in the prognosis of delirium patients in the Emergency Room senings.

The distribution of the confounding variables in patients presenting to Emergency

Departments and their association with delirium and mortality is yet unknown.

ln this thesis research. the use of emergency department as the settings allowed us

ta avoid potential selection bias in that most of the studies in the past have tocused on

subjects in specifie departments to which they were admitted. In addition to being able ta

detect dei irious cases who are not admitted ta the hospital. the emergency department

setting allowed us to sample patients of ail types. That is. sampling l'rom the emergency

department setting allows generalization of the results ta ail patients who access the

hospital service rather than tocussing on specitlc departments. which restrict applicability

of the results to patients in that specifie setting.

Furthermore. delirium was assessed using the CA~1. which is a validated tool tor

diagnosing delirium7
.l. The focus of the study was to examine mortality in patients \vith

prevalent delirium. Assessing patients tor delirium within six hours of arrivai to the

emergency depanment minimized the inclusion ofincident cases and the exclusion of

prevalent cases. This in tum allowed for a more homogeneous sample than previous

studies. Despite the more restrictive case detlnition_ we were able to recrnit 107 delirious

cases in this thesis research. Though the restriction to prevalent delirium prevents making
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any inferences of incident delirium~ the results are nevertheless more valid for prognosis

of prevalent delirium.

Moreover. we used proxies in addition to the subjects themselves to ail0 \'1 for a

better response rate than using subjects alone. Especially for delirium subjects who may

or may not have been able to complete the baseline interview because of their delirious

state or answer particular questions because of their impaired memory or attention. the

use of proxy information renders itselfto be an alternative source of information_ As

such. answers to items on the interviews tor which we believed the proxy to be more

reliable~ intormation from the proxy was used. Having an alternative source of

information therefore allowed us to increase accuracy by having the data more valid. and

precision by reducing losses to follow up and the number of missing values tor each of

the items in the interviews.

Finally. assessment of cognitive status was carried out using the IQCODE~4.

which is administered to a close relative or friend to examine changes in cognitive status

over a specitied time period. In this thesis research. the proxy was asked to report on any

change in cognitive status over the preceding 6 months. The IQCODE is a preferred

measure of cognitive status because responses given by subjects themselves are

unreliable when they are in midst oftheir delirious state.

We believe that the methodological characteristics ofthis study allowed us to

examine whether or not prevalent delirium is a predictor of mortality among elderly

patients admitted through the Emergency department.
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CHAPTER 3. METHODS

STUDY DESIGN

The thesis research constitutes a secondary analysis of a longitudinal study of

subjects initially recruited for a previous case-control study funded by the National

Health Research and Development Programme (NHRDP) which examined the raie of

medication as a risk tàctor for delirium in the elderly (Galbaud du Fort G.. \lloride Y et

al. Drugs as a risk tàctor for delirium in the elderly: a case-control study). The objectives

of the case-control study were 1) to detect the existence of delirium in the elderly seen tt1r

acute illness in the emergency departments of two hospitals (1ewish General Hospital.

Montreal General Hospital). and 2) to compare the characteristics ofrecent exposure to

drugs between subjects with and without delirium. Ethics approval for this study is shown

in Appendix 1.

Sening & Subject Recruitment Proces.f.

This study was conducted in two hospitals in 1\:lontreal. Quebec. Canada. The t\\/O

sites involved were the Montreal General Hospital (l\tIGH) and the Jewish General

Hospital (1GH). Subjects were recruited from the Emergency department on weekdays

during the day and early evening shifts tor 22 weeks (November·t 1996-April 18. 1(97)

at the MGH and 36 weeks (November 1. 1996-June 27. and September 8-0ctober 3.

19(7) at the JGH. Two nurses and one research assistant recruited subjects at the JGH

while one nurse recruited subjects at the MGH.

Figure 1 presents the recruitment process. The tlow chart represents the size of the

target population in the study time trame (subjeets 66 years or aider on stretcher in the

emergency department). the number of patients screened for eligibility. the reasons for

being ineligible and the corresponding number of subjects. Of the target population of

4998. 1614 individuals could not be located. The emergency department setting renders

such situations because patients are often away trom the emergency department tor X

rays or other tests. In few cases. patients had left for home before they could be

approached by one of the researchers in the study. Among the 1505 patients solicited tor
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consent. anly 178 refused ta participate. representing a response rate of88.2% :\mong

the 1268 subjects enrolled. 107 (8.44(%) fui fi lied the CAI\tI-DS~1 IV criteria for the

diagnosis of delirium.

ln arder ta maximize participation. consent consisted of verbal acceptance

obtained from the subject. The rationale for this decision. as opposed to obtaining wrinen

consent. was that there was a potential tor reluctance tor signing torms when approached

in the Emergency Department . and that patients were Iying on stretchers when

approached. which makes signing torms ditlicult. If verbal consent \Vas abtained. the

research assistant filled out a form indicating the name of the patient. a name of a witnes$

and the date of consent. Participants were then given an intormation sheet describing the

study and administered the short questionnaire. If the subject was shawn ta be cagnitively

in tact. as determined by a short assessment of cognitive status (BOMC. see below). then

written consent was sought for administering a longer questionnaire. which included

review of medical charts. (fthe subject was shawn ta be incapable ofgiving consent due

ta cognitively impairment. written consent was sought l'rom a caregiver For bath

cognitively impaired and in tact subjects who have agreed ta participate (personally or

through a caregiver). another consent was obtained tor participation of a caregiver Thus.

tor cognitively impaired subjects who had had a caregiver provide consent. a second

consent was sought from the caregiver for his/her own participation in the study. :\11

consent forms are attached in Appendix 2.

Eligihi/ity Criteria

Those who met the following eligibility criteria were approached for inclusion in

the study. The individuals needed ta be 66 years of age or older visiting the emergency

department. Patients were triaged by the triage nurse upon arrivai at the Emergency room

and c1assitied as to the severity oftheir medical condition in two categories: those that

cauld retum to the waiting room were the ambulatory patients. those judged to require

more immediate attention were placed on stretchers. Only the latter group of patients

were approached for enrolment. Those who were blind. deaf mute or aphasic were

excluded from the study . as were those who: did not speak either English or French~
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were residing in a nursing home or another form oflong term care tàcility prior to the

emergency department admission~ were hospitalized or in emergency department tàr a 24

hour period in the last month: or were too sick or in too much pain to take part in the

study.

AS.'ie.f.fment ofDeli';un.

Confusion Assessment Method ({nouye et al. 1(90)71 The CAM is a standardized and

struetured instrument with sensitivity. speciticity. positive and negative predictive values

ail being greater than 901
%7} that can be administered and completed within tive minutes

by a non-c1inician. It consists of nine operationalized criteria based on the OSM-Ill-R.

which are: 1) acute onset. 2) inattention. 3) disorganized thinking. 4) altered level of

consciousness. 5) disorientation. 6) memory impairment. 7) perceptual disturbances. 8)

psychomotor agitation or retardation. and 9) altered sleep-wake cycle and. in addition. the

presence of fluctuation in items 1) to 4). The CAM algorithm requires the presence of

both acute onset and inattention. and either disorganized thinking or an altered level of

consciousness for the diagnosis of delirium. According ta verbal communication \vith Or

Inouye. the CA~I algarithm was subsequently moditied leading to a greater concordance

with OSM-IV. The modified CAM is the version employed in this study tàr the

determination ofcase-control status.

Validation of the CAM instrument by Inouye involved assessing the reliability of

administration by a geriatrician with the use of diagnosis by a psychiatrist as a gold

standard. To ensure that a trained interviewer who is not a physician has reliability

comparable to a geriatrician. the validation tor the CAM was carried out on 110 elderly

patients. The agreement between the geriatrician' s assessment and that of a non-physician

interviewer resulted in a kappa coefficient of0.91. a sensitivity of 1.00. a speciticity of

0.97. a positive and negative predictive value of 0.86 and 1.00 respectively. According to

the geriatrician assessment. 1g% of subjects met the CAM criteria for delirium. 24% met

the OSM-III-R criteria. 200/0 the OSM-IV criteria. and 21 % had delirium according to the

clinical impression of the geriatrician. The kappa statistics were the following: C .-\1\1 vs.

DSM-IV: = 0.97: CAM vs. OSM-UI = 0.86: CAM vs. clinical impression = 0.94. This
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validation study was therefore able to demonstrate high reliability of the C Al\-!

administered by a non-physician interviewer. and improved concordance rate between the

CAl\-! and DSM-IV than between the CA~! and DSM-lIl.

.4.~.~es.~mentofOutcon.e - klortalitv

The outcome of interest for this thesis research was mortality At each of the

follow-up lime points (2 weeks. 6. 12. and 18 months post-admission). ail information

was obtained either l'rom the patient or a proxy. Vital statuses for the subjects were

obtained by their proxy but dates were not always available (in situations where subjects

were place in nursing homes. or if the respondent was a distant relative. etc.). Exact dates

ofdeaths were obtained from the Ministère de la Santé et des Service Sociaux (~(SSS)

for ail but six of the individuals.

Missing information with regards to both vital status and date ofdeath or

censoring were handled in the tollowing way. For deceased subjects tor whom exact

dates were not obtainable. the median of the 6 month time interval during which the

subject died were used as the date of death. This information was available tram contact

\Vith proxies of the subjects. For subjects who either retùsed or withdrew. the date of

refusai was taken as the date ofcensoring. since they were alive at the time of refusai or

withdrawal. Lastly. tor subjects who could not be reached. the date of the mast reeent

participation or refusallwithdrawal was taken as their date of censoring. since that date is

the most recent known information about vital status.

Asse.~sment ofOther Variables

The Blessed Orientation-Memory-Concentration Test (Katzman et al. 1983 )XlI The

BOMC is a 6-item scale for the deteetion ofcognitive impairment \vith a maximum error

score of 28 (weighted) and a score greater than la indicating an impairment. Il ean easily

be administered by a non-physician and has been shawn to be able to discriminate

between mild. moderate and severe cognitive deficits. This instrument was administered

[0 assess tor the subject' s ability to provide consent for participation in the study.
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Mini Mental Status Examination - ALFI (Foistein et al. 1975 )Itl: The MMSE is a

quantitative test that systematically evaluates cognitive function (spatio-temporal

orientation. memory. concentration and attention). Inter-rater reliability is 0.83 and test

retest reliability is 0.89. The MMSE is sensitive for detecting moderate to severe

cognitive deficitsxuo(! but is recognized as not being able to distinguish delirium from

dementia. Normative data to correct tor the eHect of age and level of education have been

publishedKJ . The MMSE is shon and easy ta administer. and has also been translated into

FrenchK~ The telephone version used in the ALFI (Adult Lifestyle and Function

Interview: Fischbach. 1990)K5 study is a 14-item version of the MMSE with a maximum

correct response score being 22 and a score of less than 17 indicating cognitive

impairment. Il has been tested by Roccatorte et al. ( 19(2)Xh and the results are shown to

be comparable to the original version of the MMSE. For the purposes of this study, the

~1MSE-ALFI was used to evaluate cognitive status and change at IWO weeks after

discharge as weil as at the 6, 12 and 18-month follow-up time points Two items were the

same as those appearing in the BOMC scale and theretore were not repeated (year and

month). The seriai 7s were used instead ofspelling ·WORLD· backwards because of the

lack of a satistàctory French equivalent tor ·WORLO'

The Informant Questionnaire on Cognitive Decline in the Elderlv (Jorm et al. 1gg 1)-4

The IQCODE is a questionnaire that is administered to a close triend or tàmily [0

evaluate the existence of change in course over the preceding 10 years. or a shoner time

period. in principal cognitive tùnctions and certain measure of activities of daily livingS~

The IQCODE was developed as a test ta deteet dementia. The validity of the IQCODE

was evaluated in different contexts: the results have shown a high correlation with

measures of actual cognitive function . a satisfactory concordance with the evaluation by

a c1inician on severity ofdementia.. and a global performance comparable to the MMSE

as a test for the deteetion ofdementiaxx . A French version of the IQCODE was

established and validated bv Law and Wolfson (1995)K7 The short 16-item version of the

IQCOOE89
• with a performance demonstrated to be highly similar to the original version

(26-item) of the instrument. was employed and administered ta a proxy in this study tor

the deteetion of the existence ofchange in cognitive status. This shorter version was
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chosen as a time saving measure considering the emergency room interview setting and

medical condition of the subjects. For the purposes ofthis study. the initial administration

ofthis instrument retèrred to the previous 10 years. while at the follow-up time points.

the time frame ta which the proxies were to retèr was from the time of initial

administration to the time ofthat follow-up.

The Glder Americans Resources and Services (Duke University 1978)'}O The üARS is a

multidimensional tùnctional assessment questionnaire designed to assess the overall

functional status and service use of adults. particularly of the elderly. lt consists of tWl)

parts. the individual tùnctioning assessment and the services assessment. The tormer part

incilldes tive sections: social resollrces. economic resources. mental health. physical

health. and activities of daily living'JI. This study used the Activities of Daily Living

(Basic and Instrumental) section of the OARS questionnaire to measure physical function

and change in tùnctional abil ities. Each item was dichotamized inta dependent and

independent. and the number of items on which subjects were dependent was used for the

analysis in this study.

Sociodemographic- General sociodemographic information collected include age. sex.

first language. marital status. education. having children. number ofchildren. \vork.

living alone. eyesight problems. and hearing problems. as weil as general health (having a

fever or visited the doctor in the month preceding the interview. surgery in the preceding

6 months). medications and alcohol consumption.

Medications/Chan Review - Each subject enrolled. or hislher proxy. was asked to

provide written consent to release information on their prescribed medications back to

one year prior to the interview. This information was to be obtained by using their

Medicare number. a unique identifier issued by the Health (nsurance Board (Régie de

l'assurance maladie du Québec). a government agency. to ail residents of the province of

Quebec. A review of medical charts (68 at the MGH. 256 at the JGH) was also carried

out for the cases as weil as the controls tram which a subset of information were

examined in this research project. These include triage code. discharge diagnosis.
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admission. service. and medications taken regularly (as noted in the emergency

department notes and/or admission notes). This review was conducted by three medical

archivists at the JGH and two medical archivists at the MGH.

Dtlla L'ollection

Subjects were interviewed within 6 hours oftheir arrivai in the emergency

departmem in arder to decrease the risk of including incident cases of delirium Subjects

were initially assessed for the presence of delirium using a short subject questionnaire

which included questions about chronic disease. sociodemographics. two cognitive scales

(BOMC. MMSE). and the Confusion Assessment Method (CAM). If the subjects were

too ill to complete the questionnaire. attempts were made to administer the cognitive

scales and the CAM of the subject questionnaire.

If subjects presented with at least one of the main symptoms of delirium. (i.e

inattention. disorganized thinking. or altered level of consciousness). a proxy (tàmily

member. caregiver) was sought to complete a short 'proxy' questionnaire. which included

a proxy version of the CArvI. The diagnosis of delirium was based on bath the intervie\ver

assessment and intormation obtained l'rom the proxy. If the subject was not delirious but

scored greater than 10 on the BOMC. or less than 17 on the ~ISE-ALFI scale. then he

or she was judged to be cognitively impaired. If the subject was neither delirious nor

cognitively impaired. he or she was c1assitied as normaL Once case-control status was

established. proxies tor ail cases were sought and administered the long version of the

questionnaire. Pro~;es for approximately one third of cognitively impaired control

subjects were sought and administered the short version of the questionnaire.

The duration of the interview varied greatly as can be expected when intervievling

in an emergency department setting but was generally approximately 20 minutes tor a

short subject questionnaire.

A case-control study was carried out within the enrolled subjects. The control

subjects consisted ofboth those who were judged ta be normal and those who \Vere not

delirious but \-vere found to be cognitively impaired. As mentioned previously.

impairment was detined as scoring greater than 10 on the BOMe or less than 17 on the
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MMSE-A..LFI. In assembling a control group. approximately one third of the cognitively

impaired subjects and one fifteenth of the normal subjects were randomly selected in

order to ohtain an equal number of normal and cognitively impaired subjects. This 1: 1

ratio was chosen because approximately 50% ofindividuals with delirium also have

dementia. and we chose to control tor dementia at the design rather than at the analysis

level. A proxy was sought tor each of the control subjects and administered the long

proxy questionnaire. The long proxy questionnaire was also administered for a relatively

small number (56) of normal subjects mostly for validation purposes. That is. the proxy

questionnaire was a means for evaluating the comparability of responses to questions that

were asked in both the subject and proxy questionnaires.

For the follow up study. data were collected at tour time points -at admission. ~

weeks.6 months. 12 months and 18 months post-admission. Baseline intormation was

collected for ail 1268 subjects initially enrolled in the study. but tollow-up data \vere

collected only for a subset (n=268) ofthis sample. as indicated earlier. The tollow up

information was collected by telephone. Bath subjects and proxies Were interviewed at ail

time points. and the same proxy was sought as much as possible throughout the study

For the follow-up questionnaires. Table 6 shows the intormation collected at each

time point. At 2 weeks. the MM5E-ALFI was administered to the subjects and the

OARS. IQCODE. CA1\1 and questions on frequency of contact with the subject. living

location. and visits to doetors. were administered ta the proxy. At 6. 12 and 18 months

post-discharge. the MMSE. OARS. and questions on living arrangements and visits to

doctors were administered ta bath subjects and proxies were administered. The purpose

of the repeated measures was to assess physical and cognitive status at each time point as

weil as any change that may have occurred during the course of the tollow up. This

component of the tollow up study was not addressed in this thesis research.
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• Table 6. Information collectetll'om .fllbjects and prox;es at each lime point
Time of data collec:tion

Baseline 2 wk 6, 12, & 18 mth

•

•

Sociodemographics S/P
BOMC S
MMSE-ALFI S
CAM S
IQCODE P
ADL/IADL (OARS) S/P
Chronic Diseases S/P
General Health S/P
Health Problems (premorbid 2 wks) S
Living arrangements
Freq. ofvisits to GP. specialist. ED,
hospital ization
How frequently proxy has
seen/spoken to subject
Chart Data X

* Source of information: S = Subject, P= Proxy

s
p
P
P

p

p

p

S

P
S/P

p



Figure /. Flolt'chart ofsubject ,ec,u;tment•

•

()6 ycars of agc in ED on stretcher*
N=4998

Paticnts scrccned for eligibili~·

N=3:;X.J

"Paticnts sollcitcd for consent
N=150;

Palicnts intcrvic,,"cd
N=1327

,.
Subjccls enrollcd

N=126X

"Delirium case = 107
Controls =: 161

1(li .. not locatet.l

1~7l) Ilot ~hglhl~
,5Z hospltalwluon \\lthm last month
.'-th too SIl.:k
n-J language
219 o\'cnimc (grcalcr than () hours in the ED)
17~ l1ursmg hom~ rcsIJ~I1L-;

156 r~Uscltatlon Uni t
l).J hlmd/mutdùe:af
Z15 l111scdlancous··

17S refusais

h recorùs lost due: to IIlcomph.:tene:ss or JIJ Ilot
m~d diglhl1it\ cnte:na
52 rc\.:ords lost Juc: to Jouhle: or triple:
e:nroUme:nt
1 subJe:cts \\L1S ( )nlano re:slde:nt

1rJ l)f cogmtivd\ unpmred 1en suh,cl.:ts
sdcctc:d~ t /15 of nonnal suhJc:cts sde:ctc:d

•

* or cquivaJent levd of severity of illncss
**including: 56 with MD Of nurse. ~3 not on strctcher. 38 not a Quebec residcnL 27 pn:\'lously
enrolled. 17 sleeping/gone ta X-ray. 10 in isolation unit. 9 unablè to intefview. Xnot registercd on
hospital computer... deceased. 3 violent
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ANALYSIS

The time until death was calculated as the number of days from the date of

interview until date of death. Specifie variables suspected of confounding or etfect

moditication and hence examined include information on sociodemographic

characteristics. comorbidity. number of medication. chronic diseases. discharge

diagnosis. general health. premorbid health problems. physical tùnctional status

(ADL/IADL - GARS). living arrangements. cognitive functional status (lQCGDE) and

chart review information.

Ail data management and analyses were carried out with the SPSS statistical

software version 10. 1 tor Windows 97

/l;wl,illte Anal"se.f

Bivariate and stratitied analyses. as weil as examination of survival and log

minus-log curves were carried out to identify potential confounding and etfect modifying

variables. Pearson ::! tests were carried out for categorical variables and student' st-test

for continuous variables. Additionally. variables suspected of contounding or etlèct

modification based on past literature were tested in the multivariate analyses irrespective

of results of the above-mentioned analyses.

Based on published works indicating associations of particular variables with both

delirium and death. an a priori decision was made to enter specitic tàctors ioto the Cox

proportional hazards model irrespective oftheir bivariate association with delirium and

with death in our sample. These include delirium status. age. sex. Basic ADL.

lnstrumental ADL. mean lQCODE score. comorbidity and number of medication.

Bivariate analyses were carried out to assess the associations of the available data

with delirium and with death status. Variables having statistically signiticant associations

with both delirium and death were identified as confounding variables and were therefore

selected for inclusion in the multivariate modelling process.

Stratified bivariate analyses were also carried out to identify potential etlèct

modifiers. Continuous variables were categorized to allow stratification. Associations

between delirium and death status were examined for each category (stratum) of ail of the
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variables being examined for the analysis. Ali variables revealing a difference of greater

than 100/0 between strata in the log of the odds ratios were selected for testing their

interaction with delirium in the multivariate analysis.

Kaplan-Meier or product-limit method'J! was used to obtain the overall

distribution oftime to death as weil as specitic distribution over time tor delirious cases

and non-delirious contrais. It was also used ta obtain the distribution of death over time

tor levels of the variables. Sun,rival and log minus log curves were ploued and examined

tor each variable to test the proportional hazards assumption. contounding and etlèct

modification. To compare the time-to-death distributions. the log-rank statistic and

significance were computed to test the equivalence of incidence curves.

Linearity of continuous variables were examined in two ways. Firstly. the

continuous variables were transformed into categorical variables. Two Cox proportional

hazards models were run. one including the categorical variable as dummy variables and

the other including the continuous variable. Secondly. the continuous variables \\iere

transtormed into its square. cubed. etc. ex. x2
• x·'. X4

) and again. various models were

run. the tirst including the original continuous variable. the second including the squared

variable. the third including the cubed variable. and the Iike. ln each method. the -2 log

likelihood statistics \Vere compared. Lack of a signiticant difference in the -2 log

likelihood statistics was taken as indicative of a linear association. Ali continuous

variables included in this study were tound to have linear etlècts on hazard.

l"lotlel Selection

The Cox proportional hazards model was employed ta carry out the multivariate

analysis because of its ability to determine the independent effect of numerous variables

on time to death while adjusting tor ail other variables in the mode!. The Cox

proportional hazards model was aJso employed because ofits ability to handle censored

data. There is no reason to suspect lack of independence bet\veen individual observations

in this particular setting. The proportional hazards assumptions were tested by ploning

and examining the parallelism of survival and log-log curves. Ail variables included in

the analysis met the proportional hazards assumption.
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Several variables were chosen as determinants ofdeath irrespective of results

from the bivariate and stratified analyses. These are delirium status. sex. age. physical

function (ADL/IADL - OARS). cognitive status (lQCODE). number of comorbid

conditions. and number ofmedication.

Crude and delirium-adjusted associations were computed ta examine the

predictability of variables with time to death. Interaction terms were examined in groups

in the multivariate analyses. For example. ail potential sociodemographic etlèct moditiers

were tested together as a group. as were ail chronic problems and ail discharge diagnoses

Model performance were compared by examining the -2 log likelihood statistics and

parameter estimates of delirium and etTect modifying variables of models betore and

after including the interaction terms. Groups that showed a signiticant change were

examined in tùrther detail by testing the etTect modifiers one at a time. [f the change \vas

not significant. then the group of etTect moditiers were removed l'rom the mode!.

Thus ail variables signiticantly associated with both delirium and death. as weil as

significant interaction terms based on stratified analyses were selected tor inclusion in the

modelling process. The initial multivariable models included ail potential contounders

and etlèct modifiers. Variables were subsequently removed based on its lack of statistical

significance. lack of change in the variables remaining in the mode!. and its overall

impact on model performance which was determined by the change in -2 log likelihood

statistic with and without the variable of interest. The degree of signiticant change \vas

determined by the Likelihood Ratio Test. which is ~ test indicating the statistical

signiticance of the ditTerence in the -2 log likelihood statistics.
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STUDY POWER

The following formula')·' was employed to compute the power of the study,

sqn( D) * (lambda( 1)·lambda(C»
Phi(lambda([» - Phi(1ambdaCC»

where D = 2 i «I/d ',\) T ( l/d" .»). and d,.-\ and d·, ,are (he number of subjecls in ~ach group

lambda(l);::: ·lnCII.5)rr(l). wherc T(l) is (he median SurYl\';)' in the cases

lambdacC) = -lu(o.5)rrCC). whcre T(C) is the Illcdian sllr\"ival in (hc comrols

pltie.x) ;:::x':/(l~xp(-.xT»

The analysis included 107 cases and 161 controls with the incidence of death

being 40.2~/o and 26.1°'0 over 18 months respectively Although the actual median

survival times could not be computed. evaluation of the data allowed estimation as 19

months and 24 months for cases and controls respectively Given these numbers. the

power of this study is 7C). 6% tor death at 18-month tollow-up

Friedman et al. also indicated that lambda can be estimated by taking the inverse

of the mean survival time. The mean survival lime tor cases and contrais were 16.38 and

19,70 months respectively. With this approach. the power is estimated to be 59.4°'0 tor

death at 18-month toJlow-up .
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CHAPTER 4. RESlfLTS

BASIC CHARACfERISTICS

Of the 1505 subjects eligible tor inclusion in the case-control study. 1317 (88.1~/o)

agreed to participate and were interviewed. Further examination identitied 6 subjects with

incomplete data.. 52 subjects with double or triple enrolment. and one subject was an

Ontario resident. A total of 1268 subjects were enrolled in the case-control study. of

which a subset (n=268) were selected tor the current research.

The average follow-up period was 134 months overall (50=7.30). with the

delirium cases having a shorter tollow-up time than controls (11.9 months (5D=807) vs.

14.4 months (5D=6. 57). p=0.005). Twenty subjects. 10 cases and 10 controls. were 10st

to follow-up during the 18 months. At 2 weeks post-discharge (PD). three cases and one

control refused to pal1icipate. At 6 months PD. two contrais and two cases withdrew and

one case could not be reached. At 12 months PD. four controls and three cases withdrew.

and at 18 months PD. two contrais and one case withdrew. For the purposes ofthis study

however. these subjects remained in the analysis because baseline intormation was

available and outcome status could be determined. That is. the tàct that subjects were

alive to refuse or withdraw provided intormation about vital status. and date of censoring

(Iast known vital status) was taken as the date of retùsal or withdrawal.

Of the original 1268 subjects enrolled in the case-control study. 107 (8.4~·o)

subjects were sutTering l'rom delirium when they arrived at the emergency department.

The study sample tor this research study consisted ofthese 107 delirious cases and 161

(60.1~/0) non-delirious control subjects. The overall mean age was 80.66 years. ranging

from 66 to 103. and women comprised 59.700/0 of the study sample. The subjects were

predominantly English speakers (219 vs. 49). Only 5~/0 of the subjects were never

married. with the remaining 950/0 being equally distributed between those who Viere

married or common-Iaw. and those who were either separated. divorced or widowed.

Approximately 30~/o of subjeets lived alone. the remaining 70%) living with either their

spouse. children.. or friends. Forty-two subjects ( 15.7(%) did not have any children. while

among those who did. the subjects had an average of2.6 children. ranging from one to

eleven. A total of 86 deaths occurred during the study period.
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ASSOCIATIONS WITH DELIRIUM

Occurrence o'Deliriun. br soc;oeconom;c characteristic."i

Table 7 provides the delirium status accarding ta saciodemographic tàctors.

Amang the deliriaus cases. there were 63 (5S.9~o) women and 44 (41.1%) men. and

among the nan-delirious contrais. there were 97 (60.3~/o) and women 64 (39 7°"0) men.

The mean age was SO.3 years among the cases and 80.9 years among the contrais. The

subjects \Vere predominantly English speakers among bath cases and controls (S4% and

80% respectively). Slightly fewer subjects with delirium lived alone compared ta non

delirious subjects (24~'ô vs. 33~/0. p=O 105) Delirious subjects had an average of 2.07

children. ranging from one to II. while control subjects had an average of2.24 children.

ranging trom one to 10. These ditTerences however. were not statistically signiticant

Examination of alcohol consumption behaviour showed no signiticant ditlèrences in

whether or not subjects drink. frequency of drinking. or change in drinking habits.

Delirious cases were less likely to be working than non-deliriaus contrais (84°"0

vs. 16.80/0 • p=0.049. OR=0.456. Cl: 0.205-1.0(2). By the end of the 18-month tàllow-up.

43 (40.2~/o) cases and 43 (26.7%) controls had died (p=O.021. OR= 1.8544. CI' I.OC)5

3(04).

Occurrence o'Delirium br 'unct;onal st"tus ,'I btL"ieline

Table 8 provides delirium status according to cognitive and physical functianal

status. Cases \Vere slightly more cognitively impaired according ta their mean lQCODE

scare than controls (3.84 vs. 3.59. p=0.006). With respect to physical function. delirious

subjects were more dependent than non-delirious subjects but these ditTerences did not

reach conventional levels of statistical significance.

Occurrence o'Delirium bl' gene,al he"'th al baseline

Table 9 provides delirium status accarding ta general health factors. A

dichotomized triage code (potentially litè-threatening vs. not litè-threatening) also

revealed that delirious subjects were less likely ta have had a patentially litè-threatening
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illness (25~/o vs. 42.36%. p=O.OOS. OR=0.454. CI: 0.259-0.794) than non-delirious

controls. Two possible explanations for this finding appear likely. Perhaps patients who

are identitied as having litè-threatening conditions receive ditTerent (more intensive)

care. which may be preventive or reversing of delirium. such that by the time they were

interviewed for this study. their cognitive status was in the normal range. The other

possibility is that the diseases recognized as potential risk tàctors lor delirium are the

non-life-threatening illnesses. Supported lor this view is given by the known risk làctors

tor delirium such as urinary tract infections. which are not labelled as life-threatening by

the triage nurses. Delirious subjects were also more likely to have started taking a ne\v

medication (43.75%1 vs. 31.58%1. p=O.059. OR=I.685. CI: 0.978-2.904) as weil as

stopped taking a medication (40.86°/0 vs. 15.49~/o. p<O.OO 1. OR=3 769. CI: 2.039-6.967)

compared to control subjects in the month preceding the baseline interview. Finally.

though of marginal significance. delirious subjects were more likely to have visited a

doctor in the month preceding the interview compared to control subjects (76.0°'0 vs.

67.79%. p=O 161. OR=1.505. CI: 0.848-2.670).

There were however. no associations found tor delirium \vith having a fever in the

two weeks preceding the baseline interview. vision or hearing problems. We also tàiled

to tlnd any association tor delirium with other treatment tàctors. such as the number of

medications. having started. or changed any medications.

()ccurrence ofDe/iriun, br cl"onic p,ob/e"l.~al base/ine

Table 10 provides delirium status according to chronic problems. None of the

chronic problems. including the number of chronic problems (comorbidity). were tound

to be associated with delirium.

Occurrence ofDe/i,;um br discharge diagnoses

Table II provides delirium status according to discharge diagnoses. Among the

various discharge diagnoses. statistically significant ditTerences in the occurrence of

delirium were found with delirium. dysrythmia and respiratory illnesses. Because of its

high correlation with the case-control status however. delirium as a discharge diagnosis
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was excluded from the multivariate analysis. ln both dysrythmia and respiratory illnesses.

the direction of association was opposite to that expected. None of the subjects with

delirium had had either dysrythmia or respiratory illnesses. whereas 12 and 6 control

subjects had had dysrythmia (p=O.004) and respiratory illnesses (p=O.042) respectively
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• Table 7. Delirium stntus bJ' Soc;oeconon,ic Character;stics
Case Conlrol

(n= 1(7) (n=161) P-\'allic OR ')5U 'é, CI

N III. N (~,,~).. 0

Age (yr)
xO.:;o

SD=6,~8
XO.90

SD=757 Il,501
(66-l)9) (66-103)

Sex

WOIllen 6} 5KXX 97 1l1l.25 OX23 1.11

Men ~~ ~ 1.12 fJ~ .'N,75 1.1I5LJ (II()~,-I ï~2)

Language

English ')0 X~.II 129 XO.12 ().~()X 0.761 (o,~N-IA5~)

French 17 15.8Y ''') IY.8X III,\-

Education (yr>
9. IX

SD=~.52
K7R

SD=~.06 1l~8X
(0-20) (O-2~)

Work

Ycs 9 X.~1
.,., 16.77 Il.1I~') OA5(1 (11.2115-1.1112 )-,

No 9X 91.5') l.'~ 8323 1.11

Mantal St3lllS

Single () 5.() 1 8 ~.l)7 1l~73 I.()

MarricdlCommon-
5~ 50.~7 70 ~3AX Il,')(d 1.1I2~)

(0.,,7-, I~l)

• la\\

Di\·orccd. Separalcd
or Widowcd

~7 ·B.'n s:; 51.55 0.622 0,755 (o.2~7-2 ..'()X)

Ha\'ing. Childrcn

ycs 88 X2.2~ 138 85.71 DA~~ D.772 (o-,')i-I~l)l)

no 19 17.76 ., ...
1~.2l) 1.0--'

#. childrcn 2.07 2.2~ Il~~ 1

Living alone

ycs 2() 2~.30 5~ ~:;.5~ Il. (Il5 Il tl :;(1 (0.\67-1.102)

no Xl 7S,70 107 66A6 1.11

Alcohol consumplion

Ycs :n 31.63 5') 1').86 O.IXLJ (l.()l)8 (0.108-1. 195)

No tl7 68.37 8Y 6().1~ 1.0

(cOnlinucd)
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• Tllble 7. Delirium slatus hy Soc;oeconom;c Characler;st;cs - continuell
Case Control

(n= 107) (11=161) P-\'alue OR l)511~, Cl

N 0;'. N %,

Alcohol consumplion

E\'cr)day 7 22.5X III 17.X6 0.~X9 1.257 (II "611-5 (75)

~..() lImcs a wcck ~ 7.1" Il 72() Oll ;\lIA

2-~ limcs a weck ~ 9.X 2 ,57 Il.22X ., "l""''''' (II -t-t -;-.!2. ~h, 1'._ 1.'

Oncc a "cck 5 16.11 ""1 12.50 Il.520 1.55X (0 AO'" -ll.l )211)1

Once / lwicc a l110mh 5 16. Li 9 1(J.f)7 0.:7, 1.212 (II ~294~72)

,~ oncc a monlh 11 :;SAX 2-t ~2.X6 III

Change in drinking
h:lbil

Drinking more no\\ 2 3.51 IUWI 0.11 ~/A

Dnnking less no\\ , 10.00
, ,51 Il 252 2.9~~ (0 ~h-t-1K(1)l1-

No change .!7 9C). ()() 5.1 I}l. 'JX 1.0

•
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Table 8. Delirium stotus by Functional Character;stics
Case Control

(n== 1(7) (0= 161)

Mean lQCODE 1.N4 1.59

BADL score ... .,..,
2.90'._-

[ADL score 1.92 1.51

Talai ADL 5.11 ·L~N

* P-value for difTerence in means using t-test (2-sample)

P-\'aluc*

1),()()6

Il ..2~9

11105

O.I~()



• Tllble 9. Delirium stntus by General Health Factors
Casc Control

(n= l(7) (n= 1(1) P·\'aluc OR l)5 1J
1I CI

N .../;. N CIl.
.11

# Mcdication 5.15 4.5X Il.165

Eycsiglll problcms

y~s 21 1Y.X 1 14 15.ot) 1I~lfl 1.-'tJ() ((1. il l )-!.h50 i

no X5 XII. 1y 135 X4.LJ 1 1.11

H~aring problcms

ycs IX 1().t)X :w Il.5X (J.'16 1.411 (Il ~ (,-1 X.'())

no XX X:l.o1 1:llJ X742 III

Triagc

llfc·thrcatcning 100 Il.6Y o 5,1 2.6h7 III Il,·57 IllU)

PotcntiaJly lire-
2~ 24.00 hO 41.67 Ol)2X 1.0(17

iU 2(,14. ,(4)
thrc:ltcning

Non·1 ifc-thrc~llcning "'1 7l.00 ~. :H.OX (J.177 1.Shl) ((J C15'·1 (J Il'.2 )I- I:'!

Slrctchcr/Illobility
problcmJl11.illor ,

"' .00 X 5.56 00 l') 100
injurics

Triage dichotomizcd

• Potcmially lire· 25 25.00 (li ~2.':;6 (J 005 (J45~ (o251).o 71)4)
lhre:ucning

Not life·tlrrcalcning 75 75.00 K, 57.64 1.11

Fc\'cr rccently'.' (2wk)

Y~s (.:; 14.44 20 I~.IX Il. 1)56 L02! (o~XIl-1. (71)

No i7 X5.56 121 X5.X2 1.11

Visit 10 Doelor".'

Ycs 76 iCl.no 101 ()i.79 (J.161 1.505 (1 U<4X':!.r, io)

No 24 2~.OO ~X ~2.ll l.o

New medication

Ycs 42 ~':;.75 41 .:; 1.5X n.(51) 1.6X5 (Il tJiX-1. \)CI4)

No 54 56.15 91 (,XA2 1.11

(Continucd)
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• Table 9. Delirium slalus by General Heallh Factors .. continued
Case Control

(n= 1(7) (0= l(1) P-\'aluc OR 95 11
'11 CI

N n'l) N 11/
,1)

Changc III Illcdicmion 19 1()J~8 19 l5,n. Il.291 1.~5X (0 722-2.1)~1l)

'{cs ... .,
7t), Il 105 X~.6X 1.111-

No

Non-prescription
IUcdicaliol1

Ycs 26 2KOO " l) lX.2() OlJ611 Il.lJX5 (1I.5~1)-1."16X)

No l'J7 71.110 IN 71.7~ 1.11

Srop mcdicalion

Ycs .lX ~().X() 22 l5ALJ Il 000 ,.7(1) 12.(111).( l ,1)()71

No 55 SLJ. I~ 120 X~.51 1.11

•
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• Table 10. Delirium status by Chronic Problems
Case Control

(n=107) (n= 161 ) P-\"aluc OR 9S% CI

N "~, N II{,

Morbidity*

ycs 10(, 'J9.117 159 ')X.7(,

no ()'Xl 2 1.2~ lUnS ' .. ,
(Il 119-I~X'JO), , ,

Comorbidity** fl.O:' S.91 {).h6X

Chronic problems

Hcan and/or Circulation
51 ~1J.SI 'J~ 60.26 Il.1IXX Il (1~"7 (Cl ,1)2-lllh9)

problems

High blood pressure ~~ ~ 1.12 66 ~().99 lU<6~ 1.()~5 (l) .h"'()-l. "'7 1:;)

Slrokc or cffects of stroke 20 18.69 2X 17..19 Il.786 l.O9! (Il. S79-2.1I5LJ)

Migraines I~ IJ.OX 20 12A2 Il.87l I.O(d (0511-2.205)

Anhrit is/RheulUat iSI11/0st 56 52.J~ 'J7 hO.25 02()O Il. i2~ (0 ~~2-1 IXi)
coporosis

Allergies 25 2} :;() ~I 25A7 Il. ()96 IUN! (0 50~-1. 5xo)

Colds 1.. 12.15 19 1 U~() Il If' 1 I.(n~ (oAXï-2.1')';).'
Eye trouble 56 52.J~ 76 ~7.20 Il.~ Il 1.22X (Il i5J-2.o0~)

Ear trouble ol5 ~2.()6 7() ~i2() 0.~o7 IlX 12 (0.~')()-I.J29)

Chest problems 2~ 22AJ ~J 2(l. 71 IIA2X 0.7lJl (ll~~7-1 Alli)• Slomach or digcSI:\'C
12 1L! 1 2X 17.':;9 Il.1,2 1157~ (Il 27X-IIX'J)

troubles

Kidncy or urinary
~o ~7.3X 61 '7.X') Il ')3., Il.\)7'J (Il 591-I.h21 )

problel11s

Skin problems 21 19.63 36 22..,6 0.592 IIX~X (OAh~-1.55[)

Trouble wilh ncn'CS ~x ~~.X6 ()'J ~2.86 O. ï~() 1.085 (0.(,6,-( ;75)

Fatigue!Lack of encrgy 55 51AO XX 5~.66 0.601 lUn7 (O. 5'X-1. ~J2)

Sleep problcms 62 57.9~ 76 ~7.20 0.IlX5 1.5~[ IO.9~ [-2.52':;)

Ali fracturcs II 1O.2X 21 n.()~ IlAt)~ Il. 7()~ (1l.':;52-1.657)

Parkinson' s 16 1~.lJ5 17 10.56 0.2X~ IA~N (1).71 7-., .1195 )

Infcctions III 'J.35 9 5.59 o.2~ 1 1.7~1 (0 68J4_~_NI

ümccr 2() [8.6lJ 20 12A2 0.158 [.62 [ (O.X!5-~. UO)

Diabetcsllhyroid problems
.. ., 29.91 38 23.60 0.250 1.,81 «). 71)()-2. ,l)6)-'-

Dtller 22 :W.56 , ..
I~.29 o.17X 1.55:; «() 8 1()-2. 1)57)--,

* Morbidity - having at lcast one chromc condition
** Comorbidity - NllInbcr ofchronic conditions
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• Table 11. Delirium status by Discharge Diagnoses
Case Control

(n=101 )* (11=152) p-\'aluc OR 9511
fi CI

N ~~J N fi;:
.11

GI infections 0.99 .2 1.~2 lum~ 117·B (IHI(16-~.29X)

C~U1cer ~ 7.92 10 6.5~ O.70c) 1.20l) (O..J60-~ . 17~)

EndoerincIMctabolie l) X.91 II 7.2~ (J.()~5 1.2-JO (o.-JlJ:'-'. 1III )

Anemia 0 1J.()C) .2 1.32 n.2-J; NIA

Dementia 7 l>.9' -J 2.6.' n. 1O~ 2.7l() (0 777.'J 5(15)

Delirium"'· 20 Il).~o
, 1.97 n.ooll 12.114 ('. "l)5~1.'nN)

Psychiatrie/ Ncurologie 5 ~.l); li .' 95 O.71~ 1.254 (0 '72~.224)

Hypcnensi\'cJ .. 3.lJ() II 724 0.272 n.523 (0.lfI2-l.hlJ 1)
[sehacmic

Cardiologie illncsscs
.2 I.I)X ~ 2.h 1 o ',Il II ï-JO (tI.I"~II~1

NOS/Veins

Dysrythmia Cl Cl. oc) 12 7.Xl) Il.oo-J Il 571) (11.5 .20-0 fl~~ )

Congcstl\'c Hcan tàilllrc o.9l) -J.61 Il. lOS Il.205 (IH).25-I.h'n)

Ccrebro\'ascular III 9.l)O 12 7XlJ o 5lJfJ 1.2f1X «l52h-, o.2(J)

Rcspiratory not (l ll.Otl h , .95 o. o~.2 ~/A

• othcn\'isc spccificd

PneuJnonia 6 5.94 .. l.lJ7 ll. (ll)l) 1.11l~ (Il. ~5X-12. 71l'7),

Gastro-hcpalie .5 -J.95 Il 7.2~ Il,45, 0.6(,[ (C) 22,,-1 ')62)

Ncphro-lIrologic NOS ., 1.97 ., I.Y7 O.hll) 1.505 (o ..2')X-ï.hOX)

Urinary Tract [nfeetion " 1.Y7 ., l.Y7 O.61lJ 1.505 (o.2lJX-7.fIOX),

Denrmtologieaf 0 lUlU l.l)7 O.IS' N/A

Rhcmuatological 5 -J.l)5 5 , .2Y Il.SI7 1.515 (o..J2ï-5 "7~)

Syncopc o.l)l) .5 .' .29 0.235 Il.2') 1 (t H n~-2.52l)

Dizziness 2 1.9S h ., 'J; n.:"4 Il.4X7 (1l.Il'J6-2,460)

Symptoms not othen\'isc
-J .'.96 ., 1.97 0.354 l.Ol7 (11 ..J4~-l). 25 S)

spccificd

Pain 2 1.9S X 5.26 o.IX5 ll360 (1l075-1. 7,1)

Fracturcffrauma 2 1. YS 10 6.58 O.OXlJ 1).2X~ (1)(11l1-l.,,2.J)

Intoxication 2 l.YS 0.66 O~46 31120 (lll70-" ":'50)

* Numbers ditTer due to missing data
** Delirium reported on medical chart as the diagnosis at discharge
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ASSOCIATIONS WITH OEATH

Occurrence ofDeat' br Soc;oeconom;c cha'acte,;.~tics

Table 12 shows the occurrence of death according to discharge diagnoses. Men

\Vere more likely to have died than women (48.84~/O vs. 36.261%. p=O.OSO. OR=1.678. Cl:

0.998-2.821). No differences were round with age. language. education. working status.

marital status. having children. living alone. or alcohol consumption habits.

()c..·currence (JfDeall. br functional cl.a'acte,;.~tic.~ tl' btl...eline

The occurrence of death according to functional characteristics are shown in

Table 13. Subjects who died were more physically disabled than those that survived in

Basic activities of daily living (BADL). [nstrumental ADL. and total ADL. Subjects who

died were dependent on a mean of 3.4 Basic ADL items compared ta a dependence on

2.8 items (p=O.037). and subjects who died were dependent on 2.31 [nstrumental ADL

items campared to 4.36 items in subjects who survived (P":O.OO 1). When Basic and

Instrumental ADL items were cambined. subjects who died were dependent on 5 72

items compared ta 4.16 items in subjects who survived (p=0.002). As tor cognitive

status. measured by the IQCODE. no ditference was tound between survivors and non-

survlvors.

()ccurrence ofDeatl. br general hea/th faclors

Table 14 provides the occurrence of death according to general health tàctors

Subjects who died were tound to have been more likely to report eyesight problems

compared to survivors (24.7~/o vs. 13.3~/o. p=0.021. OR=1.133. Cl: 1.109-4.102). Subjects

who died were less Iikely to have visited a doetor in the month preceding the interview

than survivors (20.5[~/o vs. 32.75~o. p=O.048. OR=1.887. CI: 0.999-3.563). With respect

to medications. non-survivors were more Iikely to have started a new medication (77 [4°'0

vs. 84.83~/o. p=0.038. OR= 1.8 [2. Cl: 1.030-3.(87). less likely to have stopped taking a

medication (65.33~/o vs. 78.520/0 • p=O.028. OR=1.966. Cf: 1.07[-3.621), and had been

taking a greater number ofmedications (5.71 vs. 4.38. p=0.002).
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(}CL.'urrence o'Del'" br c'ron;c problems

Table 15 shows the occurrence ofdeath according to chronic problems. Subjects

who died had a greater number of comorbid conditions compared ta those who survived

(6.50 vs. 5.71. p=0.0(9). Among the chronic problems, ear trouble. chest problems.

tàtigue or lack of energy, and cancer were ail associated with death at a statistically

significant level. Specifically, subjects who died were more likely to have had ear trouble

compared to controls (54.650/0 vs. 40.66. p=ü.032. OR= 1. 759, CI: 1.048-2.951). to have

had chest problems (33.72~/O vs. 20.88~'0. p=ü.023, OR=1.928, CI: 1.088.3 (47), to have

sutTered from fatigue or lack or energy (6 7.44~/0 vs. 46. 70~/o, p=ü 00 l. OR=2.364. CI:

1.382-4.044). and ta have had cancer (30.23~/o vs. 7.69°:0. p<O.OO l. OR=S.200. CI: 2.548

106(3). Diabetes or thyroid problems were found to have a marginal association with

death as weil (33 720/0 vs. 22.53~/0. p=0.051. OR= 1750. CI. 0.996-3,083)

Occurrence (J'Deal' bl' llisc'arge l/iagnoses

Table 16 shows the occurrence ofdeath according ta discharge diagnoses. Cancer.

dysrythmia and pain were statistically signiticantly associated with death. Subjects with

cancer were more likely ta have died compared ta those without cancer ( 18.75°'0 vs.

1.73~'0. p<O.OOl. OR=12.879. CI: 3.610-45.(40). An unexpected direction ofassociation

was tound with pain and dysrythmia however, in that subjects with pain were Jess likely

ta have died (01% vs. 5. 78~/O. p=O.ü27), as were subjects with dysrythmia (0% \"s.6 94°'0.

p=O.O 15).
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• Table 12. Deall, slalus by SocioeconoR.ic Cha'acte,;.~lics

Died Censored
(n=86) (n=182) P-valuc OR l)5 11,,, CI

N 1% N %.

Dcli ri 1II11

Yes ~ .. 50.0 ()~ -'5.lh 002 [ I.X~~ ([.1l'J5-~ 1O~).~

No ~-' jo.O 118 6~.X~

XI.~3 80..10
Age (68-IOJ) 5D=7.5J «(l6-l)l) ) SD=h.l)~ Il.226

Sex

WOlllen ~~ 51.16 11(. ()J7~ 0,11511 1.11

Men ~l ~K8~ ()h "().l() 1.(,7X (II l)'JX-2X! 1)

Language

Ellglish 65 75.58 15~ X5.5() Il.()7~ 1 Il

French II 2~A2 28 15,56 1 i7~ (Il ,)~ 1-1 15h 1

lJ.1O x.x;
Education (yr) (0-2]) 5D=~.5l) (0-22) SD=~.OX Oh77

Work

Yes 10 Il})) l() 1~,2l) Il.551 Il.7X9 (1I.1h2-1721)

No 76 x~cn 156 X.5.71 l.o• ~farital StalUS

Single ~ ~.f); 10 .5 56 Il.l)59 [,lUI

MarriedlCo01l11on-
la\\ ~o ~6.51 X" ~(d)7 0.779 1. l'JO (II .1524,02')1

Di\"orccd. Separnted
or \Vidowed ~2 ~X.X~ XX ~~UN 117i() 1 [l), (1l,5~4()2j)

Ha\'ing Childrcn

yes 76 XX.J7 150 X2A2 0.211 l.h21 ((l75ï-1~7,)

no 10 11.6J .. .., 17.58J_

Living alone

yes 25 1\).07 55 ~().22 (J.X~X O,l)~6 (() ,5, 9-1 .hlJ 11

no 61 70.l)) 127 hl).78 l.O

(conlinucd)
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• Tllble 12. Dealh statu." hy Socioeconom;c Character;Slics - continuel/
Dicd Ccnsorcd

(n=86) (n= 1~2) p-\'aluc OR ')5"",1 Cl

N ·'1 N Il;
/0 .0

:\lcohol consumption

Ycs 2-t Jo7i 66 19.29 0.19; o (IX7 (Il ..~XX-I.217)

No 5-t (19.23 102 tJO.71 1.0

:\lcohol consumplion

E\cryda~ ~ 16.67 U 20.6~ 0.-" 0,590 (015X-220X)

~-6 li mes a wcek 1 ~.17 Y 4.7() 0.711 Il.h'') (() .1l6()-(,xn )
2-1 limcs a \\cck 5 7.'J~ 07XII Il.0 NIA

Oncc a \\cck '" 12.50 ') 1~.2l) 055:; lUI' ') (1I1~5-2.X 10),
Oncc / IWICC a momh 4 1667 10 I:un 0700 0,7(17 (Il l'lX·2 'J() 7)

< oncc il month 12 50.00 1'" ~6.51 l.o_.'
Changc in drinking habit

Drinking more nO\\ 2 X.ou O.;5~ f:. NIA

Drinkillg Jcss no\\ 4.00 4 fiAS o 7 le) (IS') (Il. () 711-h 22h)

No change 22 XX.1l0 SX l}:; ,5~ 1.0

•
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• Table Il. Death slalus by Functional Characteristic.f
Dicd Ccnsorcd

<n=86) (11=182) P-\'aluc OR ')511'~1 CI

N II/. N II/.
dl .0

Mean IQCODE 3.7S·oB 3,66.JO Il.3.J5

OARS

No problcms 9 10.59 ,,1 I~A5 111119 1.110

Mild problcms .,- 2lJ ..J 1 5" ., 1.55 Il,.!80 1.(l2S (ll.h7'-'I)2:1)-,
Moderate problcms X lJAI 2(. 15.-J8 Il .') I() 1.0611 (ll, 35x.' 1.' '))

Se\'cre problems l) 10.59 21 12.50 O.-J79 1. -J 7(l (0,50,-+., , :' )

Tolal problems l-J -JO.OO ,7 22.112 lit) 10 , [(.S 1[H x· '7 hlll)

BADL score 3A3 2.X3 1111,7

IADL score ., .. ., 1.16 Il. t)oo_ ..l_

TOI~ll ADL 5.72 -J. [() lHm2

•
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• T"ble 14. Death s'ntus hy General Health Factors
Died Censored

(n=86) (n=IX2) P-\'aJuc OR 95U,u CI

N '~/CJ N Il'III

:# Medication 5.71 ·L:;X Il OO!

Eyesight problems

Ycs 21 2",71 2.. l ~. _'.l Il,U21 2. l" ( 1 111')4102)

No 6.. 75.29 [Sc) X6.67 1.0

Hearing problems

Ycs Il 12.')" 2i 15.00 11,(155 () X"2 (0.,')(,-1 ï90)

No 7" X7.06 [5-' X5.00 1.0

Triage dichotomized

Potcntüllly Iife- 27 '''.()2 59 ,5.5.. O.XXX O. ')hO (0 S..()--lr,XX)
thrcatcning

Not lifc-thrcatcning 51 h5.3X 107 h.....6 1.0

Fc\'cr recently'.' (2wk) [.. [9 ..... [9 11.95 Il, 1~2 [.779 (IUn(,-, iX;)

Ycs 5X XO .:i() l''Cl XX.oS 1.0

No

Visit doctor rcccntJy

Yc:s ()! 79."') [ 15 6725 o.O"X I.XX7 lU ()1)9_ , SC.,,)• No 16 10.51 )() "2.75 1.11

New medicatlon

Ycs 15 "(1.0) "9 "1,0, Il.Il'X LX 12 ( [,II ,0-, IX'i1

No .. 1 5".95 10.. h7.97 1.11

Ch:mgc in mcdication

Yc:s IC> 22J~6
,., 15.17 o.If,(, l.h57 1Il. XII;-, "0(1)

No 5" 77. J" 12" X",X" 1.11

Non-prescription dnlgS

Ycs [X 2:1.(,X "7 ,0 .,2 n.292 Il."7[, (1t ..' XI t- J..1 ., 9 )

No 58 7(,.32 IOX 6lJ.6X Lit

Stop mcdicalion

Ycs 26 3".67 3.. 2[.25 o.o2X [ .96(, ( 1117[·,(112)

No ..9 65 ..:n [26 7R.75 1.0
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• Ttlble J5. Death status by Chronie Problenu at ba.'ie/ine

Died Censorcd
In=R6) In=I~2l P-\aluc OR lJ5"" Cl

N 11/ N '1"dl ,f)

Morbidily*

yes R" 97.67 IX 1 99."5 Il 197 n.2:;2 (1t.l121-2.51)51

no 2 ., ...... 1 Il.55 III_..'.'
COl1lorbidi~** 6.50 5.71 Il.0 16

Chronic problcms

Heart and/or CirculalÎon
52 6047 ln 51.10 Il IX" 1. .. :;, (Il X"2-2.";Î)

problcms

High blood pressure ,7 ·n,1l2 i" "(1,66 1171 .. 1 102 (ll.h:\h-1X52 )

Stroke or cffects of strokc 12 [:;,95 ,6 llJ,7R Il. 2"6 0.65X (Il :;2,-1. ';:;9)

Migraincs X 9.30 26 1".29 0.251 n,615 (11266-1 "22)

Anllfitis/Rh~um~ltisnIiOsteopor
"5 52.1.; IO~ 5l) .., .. 0.279 0.'752 III .... lJ-I 2hO)

osis

Allcrgics 20 2]26 "6 15,27 Il,721) Il.~I)(l (1l"91-U);5)

CoIds 12 13 .95 2n 10. t)t) Il''~5 1.31" (lU) 1ll-1.lUX)

Eyc trouble "0 "6.51 92 50.55 Il.537 IU';51 (n 509-1,"12)

Ear trouble "7 5".65 i .. "().6() Il.032. (751) (1.1I"X-2.951)

Chest problems 29 ~"'" -., ;~ 2ll.XX Il.02] I. IJ2x (l.oXX-;,1 ..7)• '.'. 1 _

Stomach or digcsti\'e troubles 1.. l(l.2X 26 1",29 Il. h511 1.17X (Il. 5XO-2.' 95)

Kidnc) or llrin~' problel11s 3.. ]9.5] <'J7 3(dU 1).()6X 1.121 (11661-1 .lJO 1)

Skin problems Il) 22.lllJ :;X 10.X~ Il.X21 1.075 (11.577-21101)

Trouble with ncn'cs 36 .. I.X6 XI ..... 51 1l.()X" n.X9X (0,5]"-150X)

FatigucJLack of encrg~' 5X 67..... x5 "6.70 n.oo 1 2.3()" 113X14,1l4.. )

Sleep problems 50 5X.I" XX "X.J5 Il. 1.., .. I...x.. (II.XX"-2."l)1l )

Ali fractures Il 12.79 21 Il ..:q 0,76" 1.12.. (n.51(1-2 ..51)

Parkinson's X 9.:'" 25 13.7" Il.YU2 n.64" (O.17X-IAlJ")

Infections (, 6.9X 13 7.1" n.lJ61 Il.lJ75 (II ..' 5X-2.(15lJ)

C;lI1cer 2() :Hl.2] 14 7.69 -.:: n.llo 1 5.200 (2.5"X-llU) D)

Diabctes/lhyroid problcms 29 D.72 .. 1 2253 Il.1l51 1.750 (Il. 996-3 .mo)

Other 18 20.lJ3 27 1".R4 0.2[3 1. 520 (Il. 7X5-2. 1
)""')

* Morbidity - lta\ing atleast one chronic condition
** Comorbidity - Number of chronic conditions
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• Table 16. Dealh sIalus by Discharge Diagnoses
Died Censored
(n=~6) (n=IX2) P·\·aluc OR ')5n~, CI

N III;. N .,/;.

Discharge Diagnosis

G[ infections 1) 0.00 .. 1.73 o.l.:n 011 NIA,

Cancer 15 IX.75 .. 1.73 -: IUIOI 12.X7l) (~.6 1045.I.)..JO).1

Endocrine!Metabolic i X.75 13 7.51 0.756 l. 1(,..J (II ...J..J().'.I ),X)

Anemia 1.15 o.5X Il.5X 1 1.150 (II Ln·,..J.X Il)

Dcmclllia l 2.50 l) 5.20 Il.~ll) IIA61 (o.CI'J7-2 1Xh)

Delirium 10 12.50 n 7.51 Il.211 1.7,:; (1I.72(,4.1..JO)

Psychialrid Neurologic 1.25 10 5.7X 0.097 o.1()..J (0016·1.('19)

Hypertensi\cI
~ 5.00 11 6.36 Il.655 Il.7()5 (II. 2.,6-2. ~XlI 1

Ischaemic

Cardiologic illnesses
2 1.5c) ..J 1..11 o l),l) 1.1l7C1 (11192-5 I)h')

NOS/Veins

Dysrythmia 0 Il.110 12 h9..J IUI15 lUI ~/A

Congestive Hean félilure ,.75 :' 1.Xl) Il. i2 1) 1.292 (11,0 1-5 5..J~)

Ccrebro\'ascuJar 5 6.25 li I).X:; Il.335 Il.()I1~ (Il 1 15.1. ()I)X )

Rcspi ratory not ot hcrwise
1.25 5 2.Xl) O...J 1X o...J20 «).II~X- '.h:':' 1

specificd• Pncultlonia 5 (L 25 ~ 2.11 Il.121 1.7XO (0 i2(,-lOh~ 1)

Gastro·hcpatic 5 6.25 Il ().3f1 O.lJ55 Il.')69 (O,,'25·2.XX7)

Ncphro-urologic NOS , 1.i5 , 1 ~ .. o. :;35 1.1 il) (OA.'C1·II.C1~2). 1 .1

Urina~ Tract Infection 3.75 , 1. 73 0.]]5 1.17lJ (OA3C1·II.II~2)

DennaloJogicai 1.25 2 1.16 0.9,57 1. ()(,l) (o. Ill)6· 11. 960 )

Rheumalological ,'L7S 7 ~.115 C1.Xl)(, Il.lJl2 (02:Hl., .(22)

Syncope 1.25 .5 2.Xl) 11.~IX Il..J20 (lI.II~X· , ()55 )

Dizziness l.25 7 ..J. Il5 Il,2:;2 0.2lJ6 (01l:;6·2 ...J50)

Symploms not olhcrwisc
~ 5.00 , 1. 73 o. 1..J3 2.9~~ «IfJ~'·13..J72)

spccificd

Pain Il O.Of) 10 5.7~ 0.027 00 NIA

FracnlfcITr.uuna 3.75 lJ 5,20 0.000 Il. 70 J (o. U~5·2.661 )

Intoxication 1.25 .2 1.16 O.lJ57 11I6lJ (o. ()l)6-1 I.W1(1)
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STRATIFIED ASSOCIATION OF DELIRIUM WITH DEATH

A ditlèrence of more than 100/0 in the log of odds ratios tor the association

between delirium and death across strata was taken as being indicative of potential

interactions. The stratitied analyses revealed numerous potential etlèct moditiers. Among

sociodemographic variables. language. marital status. having children. living alone.

working. alcohol consumption. trequency of alcohol consumption. and having changed

drinking habits showed associations between delirium and death to indicate potential

etTect modification.

Among functional characteristics. cognitive status (dichotomized lQCODE) "vas

tound ta be a potential etTect modifier. We assessed cognitive status using twa ditferent

cut-otTpoints because the author of the lQCODE7~ indicated a range within which the

cut-otTshould tàll rather than a specitic number. Rather than taking a mid-point of the

range. we thought it best to examine the variable at both extremes of the range.

Consequently. both methods showed that cognitive status may be an etlèct moditier.

Regarding general health tàctors. eyesight problems. hearing problems. triage.

having started new medicatians. having changed medications or doses of medications.

having taken non-prescription substances. and having stopped taking medication showed

dinèrent stratitied associations between delirium and death.

With regards ta chronic problems. heart or circulation problems. stroke or etlècts

of stroke. migraines. arthritis/rheumatism/osteoporosis. allergies. eye trouble. car trouble.

chest problems. stomach or digestive troubles. kidney or urinary problems. skin

problems. trouble with nerves. fatigue or lack of energy. sleep problems. ail tractures.

Parkinson' s disease. cancer. and diabetes showed a diftèrence ofgreater than 1O~/O in the

log of odds ratios of delirium tor death.

Among discharge diagnoses. potential etTect moditiers were cancer. endocrine or

metabolic disorders. dementia. hypertensive or ischaemic illnesses. unspecitied

cardiologie illnesses or veins. cerebrovascular disorders. pneumonia. gastro-hepatic

illnesses. Unspecified Nephro-urologic. urinary tract infections. rheumatological

disorders. symptoms not otherwise specified. and fractures or trauma.
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KAPLAN-MEIER & PROPORTIONAL HAZARDS ASSUMPTIONS

Kaplan-Meier survival and log-minus-Iog curves were examined tor ail variable

to test the proportional hazards assumption. confounding. and effect moditication. The

crude survival and log-minus-Iog curves are shown in Figure 2. Consistent with previous

evidence. survival is worse in subjects with delirium than those without. Ali potential

explanatory variables were found ta have met the prapartional hazards assumptian.

Table 17 provides the cumulative mortality rates in 6-month intervals. Delirious

subjects showed higher hazard rates at 6 and 18months compared to non-delirious

subjects. though slightly lower at 12 months (p=O.007). French speakers were also tàund

to have higher hazard rates at 6 months relative to English speakers (p=O. 03 1). Ali other

socioeconomic characteristics showed similar hazard rates between categories. A

marginal ditlèrence was also found between men and women (p=0076).

For functional status. survival distributions were tound 10 be ditferent between the

ditTerent levels of dependence (p=O.046). Among general health tàctors. subjects having

sight problems. having started a new medication and subjects having stopped taking a

medication showed higher mortality rates compared to those not having them (p=O.ü23 .

p=O.044. p=0.03 l. respectively). Having had a tever recently initially showed a higher

hazard rate. although this did not persist (p=O. 101).

With regards to chronic problems. subjects having had ear problems. chest

problems. tàtigue or lack ofenergy and cancer. ail consistently showed higher mortality

rates over the 18-month interval compared to those not having these conditions <p=O.032.

p=O.020. p=O.002. p<O.OO 1. respectively).

Among discharge diagnoses. subjects \vith psychological or neurological

disorders were found to have lower mortality rates campared to thase not having these

conditions (p=O.083). Ali subjects with dysrythmia~ pain and urinary tract intection

survived the 18-month follow up. Subjects with cancer. on the other hand. showed greater

mortality rates at 6 and 18 months (p<O.OO 1). Patients with pneumonia also showed a

greater mortality rate initially. but this excess rate did not remain at 12 and 18 months

post-discharge (p=O.055).
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• Figure 2. ('rutle sun'ival tlntl 'og-n';nu.~-'og curve.~ for ca.~es anll C(JII'"JI.'i
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• Tllb/e J7. Cumulative morta/i? rates
6 mth 12 mth 18 mth
hazard hazard hazard

Variable rate (SE) rate (SE) rate (SE) p-:-

Socioeconomic characteristic.!i

Del iriUIll

Yes Il.<H 77 (0.0067) 0.0122 (11.0061 ) Il.0550 (IHIOY~)

No Il,01 Il) (o.OO~O) 0.0138 (1I.00~61 ooo:n (0.0013) 0.11067

Language

English o.012~ (O.()036 ) 0.01.:12 (O.OO~O) O,OO7X (O,OO~5)

French O.O21l) (o.OIOl) o.olD (IU)Ol)~) 0.11000 (O,OOIK» 0.0, 12

Se....

WOlUen 0.01 n (0 .0040) O.OOX 1 (11.0036) Il.1I0(,X 10.OO~X)

Men 0.0 ISO «UIO~) 0.021 y (0.0077) 0.0061 (0,0062 ) 007t.1

Functional ~tatus

ADL problcrns

Nonc 0.0108 (IU)076) O.I)()(lO ( 0 .OO()() ) 0.11000 (0.11000 )

Mild 0.01 [1 (0,00561 0.0 1(JO «LOO72) 0,0071 (0110711

Modcratc 0.0065 (O.OO(l;) Il.01S2 (0.01117) 0.11000 (0,0000)

SC\'cre 0.0317 (0.1580) 0.0000 (IUIOIK)) 0,0000 (Il.0000 )

Total CU)IY.. (O.OOX7) n.u:!..') (0.01111 0.o:!11 (0.0157) O.04h 1• General HeaJth

Sight Problcms

~o o,OI:!:' (0.11035) n.o 106 (00035) () .1111 7() (O.OO~1

Ycs 0.11238 (O.OOIY) O.OJ lU (0.OI5~) O.llOOO (lU)000) 00] 20

Ncw mcdicallon

No 0.0 to8 (0.00~1) O.ollU «().00~5) 0.1l 122 (0.0070)

"(cs 0.0278 (0.00')2) u.o I·U~ «().oo7~) 0.11000 (O.OOIKl) o ,IIX72

Stop mcdication

No 0.11113 (Cl.(l038) 0.0 I~l) (0 ,1 )( l~7 ) 0.01165 (0.0046)

Ycs CHUIS (O.OIIY) 0.00;] (0.005':; ) 0.0108 (11.0107) Il. 117()

Fc\'cr

No 0.0 12~ (U.OO]7) IUl160 (0.0046) 0.0058 (n,lIo"l)

Ycs IH)31O (O.lIlS~) 0.OOl)5 (O.00lJ5) 0.1 )fIOO (0 .nooC) 1 0.1014

(continued)

T Logrank test for cquaJity of sun'i\'al distribution
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• Table J7. Cun,ulat;ve monal;ty rates - continuell
6 mth 12 mth 18 mth
hazard huard hazard

rate (SE) rate (SE) rate (SE) pt

Chronic Pmblems

Ear

No O,OOLJ] (O.OO]X) Il.n 105 (O,1I0~.:1) Il.11031 (tl.Oll.'1)

Ycs ().OILJK (lU)06] ) n.n 1711 (o. n06-l ) Il.O lUX (O.1I07(» 0.11.' IX

ChCSl

No Il.OI1.J (o.O()}(,) o.OOLJ] (Il.011 ~ 5 ) Il.IlOX.J (II II().JLJ )

't'cs Il.0217 (O.OOXLJ) 0.0267 (Il.0 lOLJ ) () .11000 (Il. lI()l " )) Il.111')')

FaligucILack of cncrb'Y

No 0.11 lOS (lH)().J] ) O.II()7lJ (o. O().JO) 1I.00.J2 (0.1I11~2)

Ycs o.()li:; (0.0055 ) 1l.l)IXlJ (0 006~) 1I.00l) 1 (1l.l)()(,5 ) Il 1l0:!:!

Canccr

No Il.0125 (O.I)C135) ().()ll~ (000,6) Il 1I0.JX (II,IU)'.J )

Ycs Il.0261 (0.11151) o.Il-;2l (0,0IX5) Il.023x (II, Il:!.' 7) Il.1101

Dischar~ DiaJ:no5es

Psychological/ NClIrological

No Il.015.J (O.l)cJ:;X) Il,111:;6 (0.11 3t)0) o.oIl7.J (1I.1I11.J2 )

Ycs Il.0000 (II.OUOO) O.OI9() (11.0 (t)(» Il ,11000 (0, ilOilO ) 1I11X:!X• DysrYlhnua

No Il.0155 (0.0019 ) IHIl5l (0.oo.J2 ) 1l1l07() (Illlll~)

Ycs 0.0000 (0 .0000 ) Il.0000 10.11000 ) Il.01l00 «('-1)11110) ~/.-\

Pain

No Il.01:'3 lIU)Olx) 0.01.J7 (O,oo.Jl) Il.007''' (0 .1I0.J2 )

Ycs Il.000() (O,O()(M» Il.OOOO (O.OmM» 0.11000 (0,11()()(J ) ~/A

Urinary tr.lct infeclions

No O,ol.Ji (H.OO}7) 1l.lll.JO (0.11039 ) 0.0070 (Il.OO.JO )

l'cs O,()OOU (l),l)OlM» Il.O()()O (lU)OlMI) Il .OO()O (0 .O()IlO ) ~/A

C~Ulccr

No H.O no (0,00351 <1,01"2 (O. lIo3') li, 00"7 (o,lIm:; )

Ycs 0.o7.J 1 (O,o5tl ) Il,O()OCl (Cl. ()()c)O) D.tlll (lI.lO.Jx) '. n,II0 1

Pnellmonia

No o.ol.JO (0,(11>:16) lU) 1..3 (0 ,00..0 ) 1I.0072 (o. lIo.J2 )

Ycs 1I.0370 (o.o36X) 0,0000 (o.O()OU) 1I.11000 (0,OOIlU ) IU15.J5

t Logrank lest for equali~' of sun'i, al distribution
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Cox PROPORTIONAL OAZARDS MODELLING RESULTS

After assessing bivariate associations of the explanatory variables with both

delirium and death status. and ensuring that the proportional hazards assumption is met

by aIl variables of interest. Cox proportional hazard models were carried out tor time to

death. Tests tor linearity was carried out for ail of the continuous variables and ail were

tound to meet the linearity assumption. 8etore modelling a multivariate model however.

crude and delirium-adjusted Cox models Viere carried out to examine the association of

variables with time to death. Ali of the results of crude and delirium-adjusted Cox

modelling were consistent with the bivariate analyses carried out with death status.

('rUtJe antJ De/irium-tldiu.'iletJ Cox /6tIIJtJe!s br Soc;oecon(Jm;c Ch"rtlclerislÏcs

Table 18 provides the crude and delirium-adjusted associations between various

socioeconomic characteristics and time to death. Subjects with delirium showed an

increased rate of mortality compared to non-delirious controls (HR= 1. 78l. CL 1.116

2.718. p=O.008). :\dvanced age was shown to have a slight elevation in the hazard rate

(HR=f020. CI: 0.990-1.05L HRadj=1.023. CI: 0.992-1.055). Men had a higher mortality

rate in both crude (HR= 1.~73. CI: 0.965-2.249) and delirium-adjusted (HRad,= 1~8J. Cl.

0971-2.264) models. French speakers also showed higher mortality rates in both models.

with the association becoming stronger once adjusted lor delirium (HRadj= 1. 75~. CL

1.066-2.885).

CrutJe ant! De!i,juln-tldiusled (.O~~ l\tlode!s br Functiona! (.1raracleri.'itic.'i

Table 19 provides the crude and delirium-adjusted associations between physical

and cognitive function and time to death. A statistically significant association \\fas found

between death and increased dependence in basic ADL in both the crude and delirium

adjusted models (HR= 1. ( 18. CI: 1.012-1.235: HRarJj=.I. lOS. CI: 0.99-1.221). Similarly.

increased dependence in instrumental ADL was statistically associated with increased

mortality rate in both models (HR=1.191. CI: 1.085-1.308: HRooj=l.17L Cl: 1.067

1.286). The association between cognitive status and lime ta death~ on the other hand.

was not statistically significant.
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Crulle ,'nll Deliriun.-alljustell Cox At/ollel.f bv Gene,al Health Factors

Table 20 provides the crude and delirium-adjusted associations between various

general health tàctors and time to death. Subjects \Vith eyesight problems \Vere found to

have a higher hazard rate at both the crude and delirium-adjusted level (HR= 1809. CI

1104-2.964: HR;ldj=:: 1.707. CL 1047-2.8(8). Having visited the doctor in the preceding

month also e1evated the hazard rates in both models (HR=1750. CI: 1.009-3 003~

HR;llf,= 1.635. CLO.941-2.842). Having been prescribed a new medication was increased

the hazard rate at the crude level but this association disappeared once adjusted t()r

delirium (HR=1.577. CI: 1.004-2.477: HR;lLJj=1492. CL 0.947-2.350). The same result

was tound with having stopped taking a medication (HR= 1.718. CI: 1.068-2. 766~

HRiIU'= 1.486. CI:O 902-2.448). A statistically signiticant association \Vas also found v.. ith

the number of medication the subjects \Vere taking. with increasing numbers increasing

the hazard rate (HR=1.097.CI: 1033-1 165: HRadj =1.094. Cl: 1.029-1.(63).

(:,ulle "ni /Jeliriuln-uiju.ftell Cox At/'JI/el.f bv ChrlJnic Proble"'.f

Table 21 shows the crude and delirium-adjusted associations bet\veen various

chronic problems and time to death. Hazard rates \Vere tound to be statistically

signiticantly higher among subjects \Vith ear trouble (HR= 1.522. Cl: O.995-2.J18~

HRauj= 1.60 l. CI: 1 045-2.452). chest trouble(HR= 1.61 O. CI: 1.029-2.518: HRadj = 1.696.

CI: 1.082-2.657). tàtigue or lack ofenergy (HR= l. 945. CI: 1.238-3.054: HRad,=2.002. Cl:

1.274-3.(46) cancer (HR=3.249. CI: 2.047-5.155: HRadj=3.149. CI: 1.982-5.004) in

diabetes/thyroid problems (HR= 1.45 I. CI: 0.928-2.369: HRadj= l.411. CI: 0.902-1.208)

both the crude and delirium-adjusted models.

(rUile unlf Deli,ium-alljusteJ Cox l'1oiels bl' Discharge Diagnosis

Table 12 provides the crude and delirium-adjusted associations between various

discharge diagnoses and time to death. Cancer and pneumonia both showed a statistically

significant association with lime to death in both models. Cancer patients showed a much

greater hazard rates than non-cancer patients (HR=6.380. CI: 3.608-11.28 [: HRadJ =6.470.
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CI: 3.645-11.488). Patients with pneumonia also had a increased hazard rate compared to

. . h . (HR-" -~6 Cl' 10"5 6 ""'7' HR .-" ~-8 Cl' 0 9"- - 84''')patients Wlt out pneumoma -_.:~U. .. _ - ._-. adJ--.J). .. _,-). .;..

Cox models t'Or gastrointestinal infections. dysrythmia. and pain could not be computed

due to the lack of deaths in delirium cases. Consequently. these variables will not be

tested in the multivariate mode!.

7-1



• Table lB. Crude and Delir;um-adjustetl Cox A-Iodels hy Soc;oeconom;c Character;.ft;c.f

Crude Cox Model Delirium adjusted Cox Madel

HR 95°11. CI p-\'alue HR 95"1. CI p-\aluc

Delirium 1.7~ 1 ( 1.lfi6-2.71~) I).onx

Agc (yr) 1.020 (o. t)911-1.05Il 1) 195 L02:1 (0.992-1.055) Il. l-llJ

Scx (men= 1) 1.~73 (0.965-2.249) 0.072 l.4X~ (o. Y71-2.2(4) o lI(JX

Languagc (French= 1) 1.59~ (0.97~-2.609l o.06~ l. 754 ( 1.l166-2.XX5) o.lI27

Educollion (yr> l.OIS (O.LJ62-1.07X) 0.529 l.021 (0')6fi-l.oXO) 1I-l5X

\Vork - yes 0.7~1 (OJX3-1 A32) n.."i2 lI.X21 (OA22-1.596) Il.5(d

Mantal SlalUS

Single 1.000 l,lU III

MarriediCommon-
1.112 (0.~9X-).lllX) OX40 l.1Il0 (o. ,9~-1.()7~) 0.X5(,

la\\'

Di\'oreed. Separ.ued
I.I~O (O.40Y-~.17l) IUUl~ 1.IX7 «()425-~ 1131 0741

or Widowed

Having Children 1.486 (O. 76X-2.X7~) 0.2:19 1.5X~ (0.X1X- , Oh7) Il 17';

lI\'lng alone lI.X7X (0.554-1, .1 ')8) Il,581 Il,92.1 (0.579-1.47, ) 117,X

Alcohol eonsumptlon 0.706 (1).4:;7-1.142 ) O.iOh 0.72(, o.44X-fI. P5) Il, 1')2

Alcohol conSUmplllll1

E\'cryday 1.000 IIIC )()• ~-h limcs il \\eek O.9~0 (0.105-8.417) o.95(J 1.252 (0 1.12-IIXih) 0.X45

2-) limes a week Il.000 li,9X~ 0,0(1) Il'):on

Once a week 1.096 (O.2~54.89X) 0.')05 1.151 (0.257-5.157) Il.XS4

Once / lwiee a monlh 1.39S (0.~~S-5.5X5) 0.639 1.499 (0 ..,71-6.0,4 ) CI5h')

< once a month 1. 511 (OAX74.688) OAi5 1.705 (0.54 1-5. 17') c)3h2

Clmnge in drinking
h~lbil

Drinking more no\\ l.OOO 1.000

Drinkillg Icss no\\ O.IX5 (0.017-2.053 ) 0.169 0.11 ~ (O.ont}-1.3h3) Il,OXh

No change 0.292 (o.e 16X-1.249) 0.097 0.224 (0 050-1.1ICI-4-) noSI
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Tl,ble 19. Crulle and Delirjum-adjusted Cox 1.~/odels by Functional characteristic.'i

Il.110 1

Il.558

1I1l51

( l.067-1. 286)

(o. \}l)t)-1.221 )

(O.XIlX-I.-lX6 )I.Ol)6

1.105

1.171

Crude Cox Model Delirium adjustcd Cox Model

HR \}5%. CI p-\alucHR '.>5'% CI p-\'aluc

tQCODE 1 [~'.> (0, loUO-I.6()() 1I.25-l

Basic AOL LI U~ ( 1.0 12- 1.23 5) 1I.o2X

1nstnullcntal ADL 1.['.>1 ( 1.()~5-1.308) o.()()O

•

•
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• T"ble 20. (rude anll Delir;um-alljusted Cox Models by Gene,,,1 Bealth Factors
Crude Cox Model Delirium adjusted Co.... Model

HR 95UIr, Cl p-value HR LJ5U
'Î, CI p-\aluc

Eycsight problellls I.xot) 1.104-2.tJ6..J) O.OIl) 1. 717 ( 1.047-2.X (X) Il.1I1!

Hcaring problems Il.X IX (0.·B4-1.54 () 0.53..J O.7X..J (OA 16-1.·PX) II ~5!

Triagc

Lifc-threatcning ).927 (0.3564:1.350) O.!64 ~ .901 «().~5:14) (11) ll.2(1!

Potcnually life-
I.LJX6 (0.·PI-X.169) 0 ..);0 1.964 «1.466-X.!"'6 ) 11..15X

thrcatcning

Non-lifc-lhrcalcning 2.177 (Il. 529-X.')56) 0.2XI 1.904 (OA311-7Xhlll 1) 175

SI rClcherl1Il0bil i(~
problclll/minor 1.l)Ul) I.OO/l

injuries

Triage: lifc-threalcning 0.972 (0.610-1.551) Il l)(l() ( .Ill)() 111.679-(.7(17) Il. illX

Fc\'cr rcccnll~ 1.601 «U~t)3-2.X71 ) 0.114 1.(121 (O.9()..J-!.I)C17) Il. (05

Visit to Doctor (.750 (1.00l)-.1.00:1 ) O.O..Jf) (.615 (O.I)..J 1-2.X4!) !l./ll'O

Ncw medicalion 1.577 ( (")()4-2.~77) 0.1I4X 1.49! (1) .947-2.,5«» !lox5

Changc in mcdication (A46 (IUe27-2.;27) O. (96 1.44X (O.X2X-2511) Il Ilj4

Non-prescriplion
o.72X (0 A29-1. 23(» O.!40 ll.745 (Il.4,9- 1.l(16 ) ol77

medicalion

• Stop in I11cdication l. 7 (X (1.06X-2.766) 0.026 (.4X6 (0 .90!-!...J..JX) o. (lO

:'\lumber of I11cdications ( .()97 (1.11:'3-1. (65) O.IlO' 1.094 ( 1.0!9-1.1(1.') 0.1l1l4
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• Table 21. Crutle and Deliriunl-adjusted Cox Motlels by CI.ron;c Problenl.~

Crude Cox Model DclirÏlml-adjusted Cox modcl

HR 951% CI p-\'alue HR 9;1% CI p-\'aluc

Heart and/or
1.2H2 «U~2;-I. l)tJ 1) 0.270 [.352 (o.~6l)-2.105) Il. [X 1

Circulation prob[ems

High blood pressure 1.1 ..9 (0.750-1. 76 [) Il.52'' 1.16.. (0 .759-1 .7X" ) Il.~X7

StrokcJeffccts of strokc 0.697 (O.379-1.2X" ) O.2~7 0.690 (11.375-1.270) Il.2:n

:\Iigraines Il.Cl 1.. (0.396-l.271 ) o. 1XtJ Il .59tJ (02R9-1.2~Cl) Il 16X

ArthritisIRhculllatisml
Il.70; (O .•HI2- [.(77) O. [()6 0.7[2 (O~66-[.OXX) Il 11Il

Osteoporosis

Allergies Il.9[S (o.557-1.51~) O.7:-;X 0.950 (O. 576-l. 56X) Il. X.. 1

Calds 1.2.. 1 (0.67~-2.2X") OAR9 1.2(IX (o.6XlJ-2. on.. ) fl ....h

Eyc troublc 0.K67 (O.5JK-l.325) O.50t) O.X"X (O.555-1.2'J(1) IIA":-

Ear trouble 1.522 (O. 995-2.:n~<) 0.05] 1.(101 ( 1.0"5-2A51) Oll~ 1

Chcst problcms 1.610 I.029-2.51X) fHn7 1.(1)6 ( I.OX2-1.(57) Il.02!

Stomach / digestlvc
1.161 (0.65(J-l. 0(9) o.fIO' l.316 (0.7,5-2.;57) Il ,55

(roubles

Kidncy/urina~
I.OK 1 (o. 70 1-1 .(l(l6 ) 0,72" 1. IlX" (1170..-l.(,71) Il 71~

problcms

Skin problems 1.1I"1J (0.6I1J-I.7"7) o.X51 LOX7 (O.(J51-I.XIl) Il,7''')

Trouble witll nel'\'c<; 0.911 (0.51)"-1.399 ) 0.671 CU~9" (O.5X2-1.373) O.hOI)

• FatigucILack of en":r~y 1.9"5 ( l.:nX-J.05") Il.00'' 1.lIo:! ( 1.27"-3. 1"6) 1I11();

Siccp problems 1..,16 (0.X58-2.020) Il.20lJ 1.23X (O. XO"-I. tJO() ) n.3'2

Ali fractures 1.111 (11.590-2.1195 ) 0.7"2 1. '-' 1) (0.60"-2.1"()) Il,hXi

Parkinson·s Il.67} (0.625-1.393) 0.285 Il.fd 5 (O.llJ6-1.177) Il,19;

Infcctions 0.916 (OAOO-2. 10 1) o.x:n (U~611 (O. :'15-1.9i5) 1172,

Cancer 3.2~1) (2.0-17-5. (55) -:.: 0.001 ;.I~l) ( 1.9X2-5.oo,,) -: 0.001

Diabctcs/thyroid
1A51 (0.928-2. 2filJ) Il.103 IAII (o.lJol-1.2mq o. Ln

problems
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• Table 21. (:,utle antl Deliriulll-adjusteti (,o.x l\tlodels h,v Discha"e Diagnose.fi
Crudc Cox Modcl Dclirimn-adjusted Cox Modcl

HR 95°/" CI p-\'aJuc HR 95"/,. CI p-\'allic

GI infections did nol coO\'crgc

Canccr 6.3XU (3 .60R-I 1.2X 1> ..;: lUlU 1 6A71l (.1,6.J5-II."XX) Il. 110 1

Endocflnc!Mclabol ie 1.13X (O.52.J-2A71) 0.7.... 1.07(1 (0 ...95·1.33X) IU~5.J

Ancmia 1.6.J.. (0.229-II,:on2) O,h22 2.151 (0.295-15.flfl\) o~5(l

Dcmclllia 0'c113 (0.151-2.49") O.·N-l n.512 (0,113-2.2111 Il ..N.J

Delirium 1.35, (1l.69X-1.62" ) 0.3711 0.\)7" (O."X"-l,9(J21 09.. 1

Psychialr1el
0.121 (0031-1. 5XX) 0.13 ~ 0.202 (IUnX-1 A5fl) Il II"

Ncurologie

Hypcncnsi\'clIsehac
0.10" (0.279-2.oXX) 0.5l)\) IU~65 (0.315-2.375) IJ.77X

mie

Cardiologie illncsscs
1.327 (0.326-5."061 0.693 I.()02 (0 3l)O-(,. 5X 1) 1151-1

NOS/Vcins

Dysrythmia did not convcrge

Congcsti\'c Hcan
1.30" «()~114.131) n.fl52 If)\)[ (0.523-5"(,5 ) Il,XO

failurc

Ccrcbro\'ascular o (,!9 (0.25"-1.55") 0.315 o.h03 (Il. 2"-1-1."9") Il 2i"

Rcspiratory NOS OA-II (O.1l61-3.16X) OAI() 0.570 (O.07X4.I"fJ 1 Il.57X

• PncumollIa 2.536 ( 1.025-(,.271 ) Il.! )-1-1 2.35X (0 952-5 .X-I2) OOfl-l

Gastro-hcpmic 0.901 (f). 36-1-2. 227) IU'lI " .l)O7 (o.367-1.2"-l) Il ~O'

Nephro-lirologie
1.599 (0.5115-5.1166 ) IIA25 1.5X5 (0500-5.022) o -I-q

NOS

Urinary Tract
2.507 (o.1XX-7.9XO) n.120 !.4-19 (11.769-7 .XO-l) Il 1;11

Infcction

Dcmlatological 1.0 II (Il. 1"1-7.2(9) 0.99 1 I.JIX (O.IXI-l) 596) n7X:,

RhcumatologicaJ O.XO" (O.25-1-1.5"X) 0.711 Il.7-15 (0,235-2 ..;65) lIfJ IX

Syncope OA56 (0.063-3 .2XO) OA36 o.50X (0.071-3 .fJfJ6) 0.502

Dizzincss 0.:,..1 (O.O-lX-2.45" ) 0.286 0.J7X (0.052-2.71') Il.J7X

Symptoms NOS 2.1 III (0.771-5.77-1 ) 0.1-16 I.X:W (1l.6h5-5 .11:;:;) Il.2''2

Pain did nol convcrge

Fracturcfframna 0.7"9 (0.236-2.372) 0.623 1un:; (0.27-1-2.7X5) ox l')

lntoxication O.X83 (0.123-6.3"5) O.LJO 1 0.750 «(). 1O-l-5 -1116 ) 0.775

,.. NOS = NOl othcf\\isc specitied
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MULTIVARIATE Cox PROPORTIONAL HAZARD MODEl

The results of the Cox proportional hazards modelling revealed that survival

differed according to the language of interview. Specitically. subjects interviewed in

French showed a slightly higher mortality rate compared ta those interviewed in English.

As shawn in Table 23. the interaction term has a large impact on the modeL specitically

on the delirium parameter estimate. Inclusion of the language interaction term resulted in

a change in the hazard ratio of the main variable ofinterest. delirium. which changed

from significantly increasing the hazard rate ratio (HR= 1. 865. CI: 1 l 16-3 1(7) to having

a non-statistically significam etfect (HR= 1 141 Cl. 0.620-2.0gg) \Vhen adjusted tOf age.

sex. language. mean IQCODE score. Basic ADL. Instrumental ADL. number of

comorbid conditions. number of medications. sight. hearing and education. Thus \Vhen

restricted ta English-speaking subjects. as is the case when the interaction term is

included in the model. the magnitude of the impact ofhaving delirium on time to death is

smaller than when including ail subjects in the analysis.

Most of the explanatory variables other than delirium however. remained

relatively stable between the two models. For example. cognitive status was not

significantly predictive oftime to death in either model. nor was age. number of

comorbid conditions. and level of education. The number of medications taken (~Iodel

HR=l.lü9. CI: l.ü22-I.203~ ~todel2 HR=I.082. CI: 1.003-1.168)and sight problems

(Madel 1. HR=1.955. CI: 1.049-3.643: Madel 2 HR=2.099. CI: 1.088-3.7(0) both

remained statistically significantly in increasing the hazards ratio. For physical tùnction.

the Basic ADL remained insignificant in bath models. but Instrumental ..\DL was

signiticant in the model adjusted for the interaction of delirium and language. Sex and

language were also significant once adjusted for the interaction. Unexpectedly. subjects

with hearing problems appeared ta have a 10\\ier hazard of death compared ta subjects

without hearing problems (Model 1. HR=0.445. CI: 0.176-1.124: Model 2 HR=0499. Cl:

0.202-1.234). Because of the strong impact of the language interaction term on the

modeL the model was stratified by language.
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Final ~/otlel (or Eng/ish Spet,kers

For the English speaking subjects. adjustment for age. sex. IQCODE. Basic ADL.

Instrumental ADL. comorbidity. number of medication. education (years). sight

problems. and hearing problems revealed a non-signiticant association between delirium

and mortality rate (p=O.710. HR=1.125. CI: 0.605-2.092) as shown in Table 24

Increasing age showed a marginally statistically signiticant association with time

to death (HR=1.039. CI: 0.994-1.086). Sex. on the other hand. did not show a signiticant

association with time to death when adjusted tor ail other variables in the mode!.

Increasing dependence for instrumental ADL had a signiticantly increased hazard

rate (HR= 1.27. Cl: 1.0 [6-1.589) when adjusted for ail other variables in the model.

Neither dependence in basic ADL nor cognitive impairment was tound to be predictive of

death.

Although the number of comorbid conditions \Vas not signiticantly associated

with death rate. increasing number of medications increased the hazard of death

signi ticantly (HR= 1. 136. CI:l.036-1. 247). Having eyesight problems signi ticantly

increased the hazard of death (HR=2.32. Cl: [ 12-4.806). whereas having hearing

problems revealed a protective etTect tor death (HR==0.2 [2. CI: O.048-0.CJ45).

Final ~/otlel for Frenel•.Çpetlkers

As shawn in Table 24. the French-speaking subjects have a very different pattern

of the same mode!. Adjustment tor age. sex. IQCODE. Basic ADL. Instrumental ADL.

comorbidity. number of medication. education (years). sight problems. and hearing

problems revealed a highly signiticant association between delirium and death rate

(p=0.002. HR=9.23 1. CI: 2.313-36.829). Ali other variables in the model were not

statistically significant in predicting the mortality rate.

Among the non-signiticant variables. sorne showed a change in the direction of

effect. For instance. increasing age and higher dependence on instrumental ADL \vere

predictive of increased hazard rate among the English speakers but of decreased hazard

rate among the French-speaking subjects_ On the other hand. increasing cognitive
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problems and number of comorbid conditions were decreasing of hazard in the English

speakers but increasing tor the French speakers.

The Cox model tor this sub-sample indicate that though the tinal model may be

appropriate for the English speakers. a different model might be more fitting for the

French speaking subjects. Important ta note here is that there were much tewer French

speaking subjects in this study relative ta the English speakers. Equal number of English

and French speakers may show more comparable results than that tound here.

83



•
•

•
l"

hl
e

24
.

((
IX

pr
"p

"r
ti

""
"I

I"
,z

'I
r,

l..
,,,

,,,
Ie

lf
i"

E
II

S
/;.

..I,
,"

,,1
Fr

el
lt.

.'I
,s

pe
lll

te
r..

.

E
ng

li
sh

sl
Je

ak
er

s
fr

en
ch

sl
Je

ak
er

s

V
ar

ia
b

le
Il

II
-\

'a
lu

e
U

R
95

%
.

C
I

P
II

-\
'a

tlu
e

tI
R

95
0;

..
C

I

D
el

iri
um

0.
11

8
0.

7.
10

1.
12

5
(0

.6
0

5
,2

.0
9

2
)

.,.,
')

"
'

0.
00

2
9

2
3

1
(2

..1
13

,
36

.8
29

)
_

.
_

_
.l

Se
x

0
..1

22
0

2
9

6
1.

38
0

(0
7

5
5

,2
.5

2
4

)
0

5
3

8
0

5
1

6
1

71
3

(0
.3

37
,

8.
69

7)

A
ge

0,
03

8
0.

09
4

1.
03

9
(0

.9
94

,
1

0
8

6
)

-0
0

1
8

0.
71

3
0

9
8

2
(0

,8
93

,
1.

08
0)

IQ
C

O
D

E
-0

3
5

0
0.

32
2

0.
70

4
(0

3
5

2
,1

4
1

0
)

0
2

1
8

0.
65

6
1.

24
3

(0
.4

7
7

,3
.2

3
8

)

B
as

ic
A

D
L

-0
,0

90
0,

52
1

0
9

1
4

(0
6

9
5

,
1

2
0

2
)

-0
0

0
7

0.
97

5
0.

99
3

(0
.6

33
,

1.
55

8)

In
st

ru
m

en
ta

l
A

D
L

0.
23

9
0.

03
6

1.
27

0
(1

0
1

6
,1

58
9)

-0
10

2
0.

57
J

o9
0

J
(0

.6
34

,
1

2
8

6
)

C
om

or
bi

di
ty

-0
.0

20
0.

78
3

0.
98

0
(0

.8
49

,
1

13
1)

0.
00

8
0.

95
7

1.
00

8
(0

.7
45

,
1.

3(
5)

N
o.

of
Ill

cd
ic

at
io

ns
0.

12
8

0.
00

7
1.

13
6

(1
0

3
6

,
1

24
7)

0.
01

6
0.

87
1

1.
01

6
(0

.8
41

,
1.

22
7)

Si
gh

t
0.

84
2

0.
02

3
2.

32
0

( 1
1

2
0

,4
8

(6
)

0,
25

6
0

7
7

8
1.

29
2

(0
.2

18
,

7
.6

(1
)

i-f
ea

rin
g

-1
.5

51
0.

04
2

0.
21

2
(0

0
-1

8
,0

9
4

5
)

0.
15

5
0,

67
1

1
4

2
6

(0
.2

77
,7

..
14

3)

E
du

ca
tio

n
(y

r)
-0

.0
10

0.
80

7
0.

99
1

(0
.9

17
,

1
0

(9
)

0
1

1
6

()
11

7
1.

12
3

(0
.9

71
,

1.
2(

9)

x..



•

•

•

CHAPTER 5. DISCUSSION

DETERMINANTS OF MORTALITY RATE

Consistent with many of the previously published work. statistical adjustment tor

particular explanatory variables such as age. sex. basic and instrumental activities of daily

living. cognitive status. comorbidity. number of medications. sight. hearing and education

diminished the statistically significant association initially tound between the occurrence

of delirium and time to death among the English speakers in this sample. The positive

association tound between age and time to death was consistent with that tound in the

studies by LevkotT et al. ( 1988 )1
1

) and O' KeetTe and Lavan ( 19C)7)~1. Similarly. increased

dependence in the instrumental ADL being associated with time ta death was alsa tound

by Inouye et al. (1998).\.1 Hawever. although statistical adjustments were made tor

camorbidity. detined as the number ofchranic problems endured by the subject. based on

existing evidence~l.·n. we did nat tind it ta be predictive of mortality in this study No

other studies. other than this thesis research. tound the number of medication and

eyesight problems to have a statistically signiticant positive association with mortality

Furthermore. the signiticant protective etTect tound with hearing problems was surprising

as weIl as contrary to existing evidence.lJ. which have shown that hearing problems

marginally increase the risk for the occurrence of delirium.

ln the French speaking suhset however. delirium was still signiticantly associated

\',,'ith time to death despite adjustment tor the above-mentioned variables. No other

statistically signiticant predictor was tound. ft appears evident that a ditTerent model is

necessary to predict monality rates among this population.

Although it did not remain in the final mode!. the protective eftèct tound with

dysrythmia was an unexpected finding. One explanation might be that patients diagnosed

with dysrythmia receive treatment. which in tum may be proteetive against death.

Similarly. the problem may be that ofunderdetection. Though the presence ofdysrythmia

may be in fact associated with increased risk of death~ the underdetection may be

masking a potential association. Consequently. the lack of detection may also result in

subsequently occurring illnesses to he detected and identified as being associated with

death - competing risks of death.
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Furthermore. statistically signi ficant associations between dei iri um and death

were found among subjects who. in the month preceding the interview. were sick

(OR=2.594. CI: l.362-4941). visited the doctor (OR= 1905. CI: l.O 19-3562), had a

change in their medication (OR=6.429. CI. 1.517-27.244). or were taking non

prescription drugs (OR=3.352. CI: 1.084-l0.365). Although none remained in the tinal

modeL ail of these tàctors may be markers of overall morbidity.

ErFEeT l\'IODIFlCATION BY LANGUAGE

The analysis revealed a drastic ditference in the mortality rates between the

English and French speaking subjects. Specitically, the French speakers were found to

have a higher mortality rate compared to the English speakers. At the bivariate leveL

irrespective of statistical signiticance. there was an evident trend for higher mortality

among the French-speaking subjects. The multivariate analyses diminished the statistical

signiticant etfect of delirium on time to death in the English speaking population

although it remained statistically signiticant in the French speaking population. Thus

among the English speakers. as shown in previous studies prognostic. delirium may be a

marker for other tàctors such as those we adjusted tor. which in turn may be predictive of

mortality. On the other hand. among the French speaking population. the tàctors for

which we adjusted for do not seem to be the contributing tàctors tor mortality and

theretore delirium remained predictive of mortality. Some unmeasured and unknown

tàctors may be playing a role in the excess mortality seen in delirious patients and that

statistical adjustment tor these tàctors may diminish the association between delirium and

time to death among the French speakers. Potential explanations were theretore sought to

explain this finding through further analysis of the data.

Stratification of the data revealed that at the bivariate leveL delirium was

significantly associated with death for the French speakers (61.9~/o vs. [4.3%. p=O.OO 1.

OR=9.750. CI: 2.430-38.639) but not tor the English speakers (43.2~/o vs. 38.9°'"0.

p=O.323. OR= 1.343. CI: 0.748-2.4 [ 1). When the association of delirium with death \vas

tùrther stratified by hospital site. we tound that the association between delirium and

death among the English speakers at the lewish General Hospital was distinct trom the
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rest of the study sample. Specitically. delirium was associated with death in ail but the

English speakers of the Jewish General Hospital. Exploratory analysis was theretore

carried out only on the subjects from the Jewish General Hospital. The survival curves of

the French- and English-speaking cases and controls at the Jewish General Hospital

(shown in Figure 3) revealed that the French cases have a much higher mortality rate than

the rest of the subjects at the Jewish General Hospital.
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Among the subjects at the Jewish General Hospital. the English speakers were

more likely to have children compared to French speakers (86.1~·o vs. 73.9%. p=0.039.

OR=O.455. CI: 0.112-0. (75). but among those having children. the English speakers had

fewer numbers of children (1.0 vs. 17 children. p=OO 15). As tor marital status. French

speakers had a higher proportion of subjects who were single ( 1JO··o vs. 4%) as weil as

divorced. separated or widowed subjects (51(% vs.4(0/0).

Regarding functional status. the French speakers were signiticamly more

dependent than English speakers (p=0007). The signitïcant ditference appears to stem

from the greater dependence in the basic ADL. where English speakers were dependent

on an average of 3.15 items while the French speakers were dependem on 3.98 items

(p=0.020).

As for chronic problems. English speakers were more likely to have had allergies

(p=OO 14. üR=O.282. CI: 0.097-0823). while French speakers were more likely to have

had chest problems (p=O.O 14. OR=2.318. CI: 1.170-4.5(4). ~Ioreover. among the

discharge diagnoses. cancer was tound to be more prevalent among the French speakers

(p=O.023. OR=3.ü27. CI: 1.118-8.1(8).

Several post-discharge information were also compared bet\veen English and

French speakers at the Jewish General Hospital. No statistically significant associations

were tound between language and who the proxy or caregiver was. the trequency in

which the subjects saw or spoke with the proxy. who they lived with. pattern of use of the

emergency department. use of services (i.e. re-hospitalization. institutionalization. etc. ).

morbidity. comorbidity. physical and cognitive functional change over time. and living

location (i.e. institutionalization. respite care. toster home etc.).

ln a verbal communication with Dr. Johanne Monette. a geriatrician at the Jewish

General Hospital. it was pointed out that whereas ail of the English speakers in the

vicinity go to the Jewish General Hospital when necessary. among the French speakers in

the same vicinity. those in the lower socioeconomic status go to the Je\vish General

Hospital and those in the higher socioeconomic status tend to go to the \'Iontreal General

Hospital. This pattern ofhospitaI use theretore systematically places the French speaking

patients of the Jewish General Hospital at a disadvantage with respect to access to care.
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tinancial independence and the like compared to the English speakers at the Jewish

General Hospital. This in tum may result in a higher proportion of individuals at risk of

the occurrence ofboth delirium and death.

Thus. exploratory analyses and communication with Dr. Monette revealed that the

French speaking subjects at the JGH tend to be more functionally dependent. have poorer

social support networks. have a higher prevalence of cancer. are less tinancially secure.

and perhaps have less access to care. which may ail put them at greater risk of death.

On the other hand. it may be that the English speaking subjects of the Je\vish

General Hospital that are distinct trom the rest of the sample. In this light then. the

English speakers may have ditTerent accessibility to care. social support. community

support. availability ofcare providers. or a ditTerent litèstyle. including cultural tàctors.

that may be protective against both delirium and death. Examination into religious beliefs

or cultural background may also shed light into the ditTerence tound in the occurrence of

bath delirium and mortality among this subset of subjects.

Since none of the above-mentioned possibilities were pre-specitied hypotheses

and the number of French speaking subjects were small in this sample. further research is

necessary tor verification. While it is striking. it is possible that it is a Type 1 error

STRENGTHS OF THE STUDY

There are several characteristics that are considered to be strengths of this study.

Fist of ail. when sampi ing from the case-control study l'rom which the follow-up sample

was tormed. there was an over-sampling of dementia subjects in the contrais as a means

ta control tor dementia at the design level. Existing literature indicated that

approximately 50~/o of elderly individuals with delirium are also atllicted with dementia.

:\ccordingly. etTans were made to ensure that appraximately 50% of controls subjects

had dementia. In doing so. we were able to isolate delirium from dementia to improve our

ability to obtain a true association between delirium and monality.

Secondly. the use ofproxies allowed for a better response rate than using subjects

alone. Especially tor delirium subjeets who may or may not have been able to complete

the baseline interview because oftheir delirious state or answer particular questions

because oftheir impaired memory or attention. the use of proxy intormation rendered
l)()
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itselfto be an alternative source of information. As such. answers to items on the

interviews in which we believed the proxy to be more reliable. information from the

proxy was used. Subsequent examination of the data showed that. consistent with our

expectations. information regarding chronic problems. general health tàctors. and many

of the socioeconomic information was more complete and reliable in the proxies than

subjects. Having an alternative source of intormation theretore allowed us to increase

accuracy and precision by having the data more valid and reducing losses to tàllow up

and the number of missing values for each of the items in the interviews.

On a related note. losses ta faHow up were extremely low in this thesis research

Of the 268 subjects enrolled in this study. only 20 subjects (7.5°'0. 10 cases and 10

controls) were lost ta tollow up over the 18 months. As mentioned earlier in this report.

\ve did not exclude these 20 subjects trom the analysis because we were able to estimate

the time of loss.

Aiso. existing literature on risk tàctors for delirium have indicated that incident

and prevalent delirium are two distinct categories of delirium and as such. shauld be

ditTerentiated. This suggestion to differentiate the two categories ofdelirium posed

another issue ofconcem. ln studies of subjects with prevalent delirium. delirium is often

assessed after admission and probably includes sorne incident cases (occurring between

arrivai to the emergency department and transfer to the department to which they are

admitted). Aiso. delirium cases who are not admitted go undetected. In this thesis

research. assessing patients tor delirium within six hours of arrivai to the emergency

department minimized the inclusion afincident cases and the exclusion afprevalent

cases. This in turn allowed for a more homogeneous sample than previous studies.

Though the restriction to prevalent delirium prevents making any Inferences of incident

delirium. the results are nevel1heless more valid tor prognosis of prevalent delirium.

Ful1hermore. recent studies have had numbers of delirious subjects ranging from

~5-125 cases (Francis et al. (1990):ï & Francis and Kapoor (1992)::N: 45~ Pompei

(1994)42: 64: Inouye et al. (1998)33.: 88: Levkoffet al. (1992)39: 125. O·Keeffe and Lavan

( 1997)41: 94). However. ail ofthese studies included both incident and prevalent delirium

in their case detinition. Levkoff et al. (1992)39. for example. reported having had 34
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prevalent cases among the 125 cases. and Q'Keetfe and Lavan (1997)-11 reported having

had 41 among their 94 cases. This thesis research focused on prevalent cases of delirium.

ofwhom we were able to identify 107. This greater number of cases allowed for greater

precision in the results.

Additionally. the use of emergency departments as the setting allowed us to avoid

potential selection bias in that most of the studies in the past have tocused on subjects in

specitic departments to which they were admitted. ln addition to being able to detect

delirious cases who are not admitted to the hospitaL the emergency department setting

allowed us to sample patients of ail types. thereby allowing generalization of the results

to ail patients who access the hospital service rather than focussing on specitic

departments.

The use of the CAM ta identify patients with delirium in the emergency

department has been shown by Lewis et al. ( 1995);:11 to be etfective in overcoming the

problem ofunderdetection. They compared the rates of recognition of delirium between

the use of conventional evaluation methods of emergency physicians and the CArvi

administered by a study nurse and found that only 17% (n=6) of the 35 CAM-identitied

patients were detected by conventional methods. [n our study sample. only 20 ( 18.70
0) of

the [07 CA~(-identitied delirious patients were given the diagnosis of delirium in their

medical charts. hence supporting the stance of Lewis et al.

Finally. the MMSE is also very ditlicult to administer over the telephone to

subjects who are already impaired. resulting in a high rate of refusais. The assessment of

cognitive status \Vas therefore carried out using the IQCODE. which is administered to a

close relative or friend to examine changes in cognitive status over a specitied time

period. The IQCODE is a preferred measure of cognitive status because responses given

by subjeets themselves are unreliable when they are in midst oftheir delirious state.

WEAKNESSES OF THE STUDV

During the study. realizations were made as to particular information that would

have been helpful to have in trying to explain the results. For example. information about

socioeconomic status. cultural backgrounds. religious beliefs. and perceived levels of
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psychological distress would have been useful to explore as potential predictors tor

mortality among this sample of subjects. Aiso. the role of depression would have been

worthwhile examining since it has been shown to be a risk tàctor for delirium and a

possible risk factor for delirium. Finally. more detailed information regarding chronic

pain may have also been shown to be predictive of mortality. This information may have

helped explain the role ofeducation as weil as the ditTerential etTect of delirium on

mortality found in the English and French speakers.

ln this study. the burden of comorbidity was defined as the number of chronic

conditions the subjects were experiencing at the time of the interview. This method is not

as comprehensive as existing indices of comorbidity. such as the Charlson' s weighted

comorbidity index")4. Using an index may have shown comorbidity to be a stronger

predictor than was found in this study.

Finally. because of the large number ofanalyses that were carried out in this

thesis research. verification of the results in a different sample is necessary.
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CHAPTER 6. CONCLlfSION

This thesis research revealed very interesting tindings with regards to the

prognosis of elderly patients with dei irium. Sorne of the differences found between this

thesis research and previous work may be attributed ta ditTerent methodological

characteristics. For example. that we employed the emergency department sening rather

than panicular departments to which patients are admitted may account for particular

ditferences in the association between death and comorbidity. \,..hich \.Vas signiticant in

the study by O'Keeffe and Lavan (1c)c)7)41 who employed an acute geriatric unit. and

Pompei et al. (19c)4 )42 who sampled from medical and surgical wards. The ditlèrences

may also be attributed to the restricted case detinition for delirium used in this study. The

results ofthis study may not be comparable to studies including bath incident and

prevalent delirium.

lt was evident that functional. general health. perceptual impairment and

sociodemographic characteristics ail play a role in the prognosis of elderly individuals

with or without delirium. It would be insightful ta examine sorne ofthese tùrther to try ta

pinpoint what. among these factors are particularly contributing to mortality. For

example. further examination into the specitic drug that the subjects recently started

taking or l'rom which subjects were withdrawn may reveal that specitic drugs are

associated with mortality. Il would also be interesting to examine whether ditTerent

assessment scales for physical and cognitive status would intluence results.

lnteraction between language and delirium suggests that level of support and

patterns ofuse ofhealth services may influence the prognosis of delirium. This may have

potential implications tor prevention of negative outcomes after an episode ofdelirium.

Further research is theretore necessary to obtain a better understanding of the prognosis

of elderly individuals who experience delirium.
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;\PPENDIX 2. CONSENT

Appendix 2.1 Protocol for obtaining verbal consent

Appendix 2.2 Verbal Consent tor Short Questionnaire

.-\ppendix 2.3 Written Consent Form tor Long Questionnaire
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DRUGS AS A RISK FACTOR FOR ACUTE CONFUSION rN THE ELDERLY
Principal invcstigators: Dr. G. Galbaud du Fort. Dr Y 1\'10ride

PATIENT INFORMATION

Medication can have sorne side effects in the elderly. This study will examine the
relationship between use of medication and the ability to function on a daily basis. The
results ofthis research study may help prevent certain side etfects of medication in the
elderly in the finure.

If you participate. a Research Assistant may ask you to complete a short
questionnaire. on health. medications you have taken and alcohol consumption in the past
week. This will require approximately 30 minutes.

lfyou consent. a relative or caregiver will also be asked similar questions about
your health and your medication use and alcohol consumption in the past week. The
amount of time required trom YOll relative or caregiver will be approximately 20 minutes.

As weil. two weeks after your discharge tram hospital an interviewer may
telephone you to ask you to answer a short 15 minute questionnaire. As weil as the above
mentioned relative or caregiver will also be contacted. If yau agree. this phone intervie\v
will be similar to today·s. dealing with health. medication. etc.. This would take place
again at 6. 12. and 18 months after your discharge.

If you refuse to participate. your care will not be affected in any way. Ali
intormation collected from YOll and YOllr relative or caregiver will be kept strictly
contidential.

If you have any funher questions. you can contact the project coordinator: Louise
Arsenault at the Jewish General Hospital at 340-8222 ext 43 16 or the principal
investigators: Dr. Guillaume Galbaud du Fort at the lewish General Hospital at 340-7563
or Dr. Vola Moride at 340-8222 ext 4667 or the patient representative: Ms. Roslyn
Davidson at 340-5833 .
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DRUGS AS A RlSK FACTOR FOR ACUTE CONFUSIO IN THE ELDERLY
Principal in\'cstigators: Dr. G. Galbaud du Fort. Dr. Y. Moridc

PATIENT CONSENT (1) (Short Qucstionnain;)

Medication can have sorne side etTects in the elderly. This study will examine the
relationship between use ofmedication and the ability to function on a daily basis. The
results of this research study may help prevent certain side etfects of medication in the
dderly in the future.

If you participate. a Research Assistant may ask you to complete a short
questionnaire. on health. medications you have taken and alcohol consumption in the past
week. This will require approximately 30 minutes.

[f you consent. a relative or caregiver will al50 be asked similar questions about
your health and your medication use and alcohol consumption in the past week. The
amount oftime required from you relative or caregiver will be approximately 20 minutes

As weil. two weeks after your discharge l'rom hospital an interviewer may
telephone you to ask you to answer a short 15 minute questionnaire. As weil as the above
mentioned relative or caregiver will also be contacted. [fyou agree. this phone interview
will be similar to todais. dealing with health. medication. etc.. This would take place
again at 6. 12. and 18 months after your discharge.

If you refuse to participate. your care will not be affected in any way. Ali
information collected from you and your relative or caregiver will be kept strictly
contidential.

Vou will be give a copy of the details of this study (Patient Information).

If you have any further questions. you can contact the project coordinator: Louise
Arsenault at the Jewish General Hospital at 340-8222 ext 43 16 or the principal
investigators: Dr. Guillaume Galbaud du Fort at the Jewish General Hospital at 3-10-7563
or Dr. Yola Moride at 340-8222 ext 4667 or the patient reprcsentative: ~Is. Roslyn
Davidson at 340-5833.

•
Verbal consent by: ___________ (patient)

___________ (witness)

Date: ---------

lO5
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ORUGS AS A RJSK FACTOR FOR ACUTE CONFUSIO IN THE ELOERLy
Principal investigators: Or. G. Galbaud du Fort. Or. Y :Vloride

PATIENT CONSENT (2) (Prescription rnedication and chart revit:\\)

lVledication can have sorne side effects in the elderly. This study will examine the
relationship between use of medication and the ability to function on a daily basis. The
results ofthis research study may help prevent certain side effects of medication in the
elderly in the future.

Ifyou participate, a Research Assistant may ask you to complete a short
questionnaire, on health, medications you have taken and alcohol consumption in the past
week.

We would like you to participate in an additional part of the study: ifyou agree to
participate your medical charts will be reviewed and your Medicare number will he used
to obtain information on medication prescriptions from the Regie de l'Assurance Maladie
du Quebec. Since ail information will be grouped it will not be possible ta identify YOll

individually

Il'you refuse ta participate, your care will not be atfected in any way. Ali
intormation collected from you and your relative or caregiver will be kept strictly
confidential.

You will be give a copy of the details ofthis study (Patient Intormation).

If you have any further questions, you can contact the project coordinator: Louise
Arsenault at the Jewish General Hospital at 340-8222 ext 43 16 or the principal
investigators: Dr. Guillaume Galbaud du Fort at the Je\vish General Hospital at 340-7563
or Dr. Yola Moride at 340-8222 ext 4667 or the patient representative: Ms. Roslyn
Davidson at 340-5833.

•

Signature: _

Signature: _

106

(patient)

(witness) Date: -------



• SUBSTITUTED CONSENT (2) (Pn:scription medication and chart rêview)

SECTION A: PATIENT ASSENT

The patient cannat prcsently givcn an inforrned consent ta participatc in thc study du~ ta
Ills/her medical condition. Ho\\'e\'er. the patient has not refuscd to co-operate in this stud~

Patient"sassent acknowledged by:

Slgnatun: of imestlgator or his/her dclegate

SECTION B: SUBSTITtrTED CONSENT

Date

Date

:\ rcpresentative for the patient . has been contacted on
_______to give substituted cons~nt as saon as possible under the same conditions as the
patienfs consent form. The n:presentative has reviewed the patienfs consent torm and
understands that the patient is not opposed to participating in the study.

The representaU"'c's questions concemmg the study have been ans\\ ered to her/her
satisfaction.

•

•

Substituted consent of patient' s n:pn:scntative

Signature of witness

Signature of investigator or his/her ddegate

SECTION C· TELEPHONE CONSENT

Patient's verbal consent

Patient's rcprescntative .s verbal consent

lnvcstigator' s ddcgate (persan calling)

Witncss (other than persan calling)

L07

Date

Date

Date

Date

Date

Date

Date
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t\PPENDIX J. QlfESTIONNAIRES

Appendix 3. l Subject short questionnaire

Appendix 3.2 Additional items for the Subject long questionnaire

Appendix 3 3 Proxy short questionnaire

Appendix 3.4 Additional items tor the Proxy long questionnaire

Appendix 3 5 Chart data
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STUOY ID: 1 .• "

'-'-'-'-'-'-'-'-'

RAMQ#:
Sex: F \1

Lang: E F

OOB:

Age:

Outcome:

SUBJECT
SHORT QUESTIONNAIRE

(CHRONIC DISEASES / SOCIODEMOGRAPHICS
BOMC / MMSE / CAM)

1nterview date ------
d m v

Registration Time: _,_.' ,_,_,
Interview began:
Interviewended:

F,}r Office Use Only

•

BOMC> 10
MMSE < 17
CAl\tl pos+

Proxy contacted:
FIU at 2 wks:

I~
1_;
1 1
1_1



• Drugs as a Risk Factor for Delirium in the Elderly STUDY ID LLLLLLLLI

PERSONAL DATA

Date of Interview: (d/m/y)

Hospital chan # _ RMIQ #:

, , '
I_l_j~_'_l_

Suhject·!i marne: _

Se\:.

Language:

0.0.8.

Family name at binh ((hen marricd nmnc)

F 2 M

1 English 2 French

/------

First

Age:

Addrcss:

d III

•
__1 _

telcphone nwnber

Pro:t\' (carcgi\'cr/infomlant) .

Rdationship ta subject: _

Namc:

spause
2 daughtcr
, son

Family

~ ather kin
5 sibling
o friend

7 ncighbar
X fonnal SCI"ICC pra\'ider
l) ather _

First

Address: _

•

H: (
tclcphonc number

110

W:(
telephane nWllbcr



• Drugs as a Risk Factor for Delirium in the Elderly STUDY ID LLLLLLLU

PERSONAL DATA - cont'd

Other penon to conlact: _
Rclalionship

~alllc:

1 spouse
2 ct1llgJlIer

" son

Falllily

-l ather kin
5 sibling
6 friend

7 ncighbor
X fonnal service provider
') other _

First

Address: _

H: {
)--- --------

lclcphonc nllmbcr
W:{ 1__

tclephollc numbcr

•
Nalllc of Family physician and (or physician thal mosl often sees pauenll:

Name

•

Streel City

III



A. CHRONIC DISEASES• la.

lb.

STUDY ID 1_1_1_1_1_1_1_1_1

\\bat brings you hen: today? (What seems to be the problem?)

When did these symptoms bcgm .) (# of days ago)

I.el me hegrn wllh me reading a !/Sl (~t'lleallh prohlems lhol ma)' or ma)' nul app(r ltJ YOll .

.-tllmt(JrmallOn wII! he kepl Sfnc/(v contidenrral.

1, Do you ha\'e the following? (Ho\\" long have you had this',) Do you take any medicauon for
this',))

I=Yes 2=No: 1= 1 year + 2=less than 1 yr: I=Yes 2=No 9= N/.-\

Problem Onset T~"üng

~Ieds

la. High Slood Pressun: Y N .... Iyr -Iyr Y ~

2b, Heart and/or circulation problcms Y N ~Iyr -Iyr Y N
2c. Stroke or dTects of strokc Y N -Iyr -Iyr Y N
ld. Migraines Y N -Iyr -I\T Y N
le, Arthritis or rheumatism. ostcoporosls Y N -Iyr -Iyr Y ~

lf. Allergics Y N -Iyr -1 yr Y N
19. Colds. sinusitis. laryngitis Y ~ -Iyr -hr Y ~

1h. Eye trouble (cataracts. glaucoma) Y N -I\"r -1 \'r Y N
J' Ear troublc (hearing loss) Y N -Iyr -Iyr Y N-1.• J' Chcst problems (asthma. pncumonia. TB.__ Y N -Iyr -1 yr Y N-J.

cmphysema. bronchitis. brcathing probkms)
2k. Troubles with your stomach or digcstin: __ Y N -lyr -1 \r ,. N

systcm. nausea
lI. Kidney / urina~' trouble Y N -Iyr -Iyr Y N
lm. Skin problems Y N -Iyr -1 \r Y N
2n. Troublc with your ncn'cs (including ail __ Y N -Iyr -I\T Y N

psychiatric or emotional probh:ms
such as dcpression. anxicty)

10, Fatigue. lack of cnergy Y N -lyr -Iyr Y N
2p, Sft:ep problcms Y N .... Iyr -Iyr Y N
2q. Any fractures (if Ycs. specify) Y N -lyr -lyr Y N
1r. Parkinson's diseuse

(other ncurological problems) Y N -lyr -1\T Y N
2s. Infections (if Yes. specify) Y N -lyr -1 \'r Y N
2t. Cancer (ifYcs. specify) Y N ~lyr -1 \'r Y N
lu. Diabctes or thyroid problcms Y N -I\T -Iyr Y ~

lv. Otht:r (specify) Y N -Iyr -lvr Y N
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Th~st: art: som~ questions about you and your tàmily. :\s 1mentioned bdon:. ail infomKltion \\111

bc kept strictly contidential.• B. SOCIODEMOGRAPHICS STUDY ID 1_1_1_1_1_1_1_1_1

7 Compl~h:d college. or trade school.
CEGEP. or nursing studics

X Part of a univerSity program
l) A bachdors degree
1() :\ masters d~gree

liA doctorate
12 Other
77 DI'.

1. How many years of schooling have you compleled? (actual ;:; of yt:ars)
Thal means that you .. , (have completed grade school. part or ail of high school...·)
(Choose the most accuratc catcgo~')

1 No schooling
1 Part of grade school
:; Complctcd grade school
4 Part ofhigh school complcted
5 Compktcd high school
6 Part of collcgc. or trade school.

CEGEP. or nursing studics

1_.1_.
1

1 Are you working outsid~ th~ hom~ now') (Paid or \olunteer)
1 Yes. paid 2 Ycs. \olunteer 3 No

•
,). Whal typ~ of work did you do tor most of your lit;;·)

Principal occupation: _

Ifworked outside the hom~. how long aga did you stop working') (# yrs)

4. Arc you singl~. married. di\orccd. separated. or wido\\~d·.)

_.1-

single
1 marricd
3 common law spouse

.5. Do you have any childrcn'!

4 di\'orced
.5 separated
o widowed

(actual # ):

•

o. Do you live atone'!
If NO. \Vith whom'!

1 spousc
2 daughtcr
~.) son

1 Yes 2 No

... othcr kin

.5 sibling
6 friend

ID

7 ncighbor
X tormal sCl"\ice pro\ idcr
l) othcr -------



c. BO~IC - (Blcsscd Oricntation-Mcmory-Concentration Test) 1_1_1_1_1_1_1_1_1•
What year is this'!.

(Max.
Err.)
(1)

Score Weiglu

x ~=

Subscorc

What numrh of the year is tbis'! x ,=

Memo~·

Pha."e
·Repeat thi!i phra~ after me':

NUl11ber of trials

•Kl.-ep thi!i ~ntence in mind. l ,,-iII ôlsk ~ou ,,"hat
it is in a fe,,' minutes'

\Vithout looking al your walch. about whal ( 1)
ume is if!

( 'ollnt backwards 20 10 1 (2l

20 Il) 1:OC 17 16 15 1~ 13 12 11
(Ot)X7 (l5~,21

x 2=

• li

Say lhe lIIon/h.... in re\ erse order

D NOS A JI Jn M A M F J

'Can ~-ou repeat the ~ntence 1 asked
~-ou 10 rememher!'

John Brown. 4: .\larke{ .....·rreer. Ottawa

(5)

2=

TalaI

•

Score 1 for each incorrect response: m.,ximwn \\cightc derror scorc = 2X: lmpainncnt scorc'( ()
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D. MMSE- (ALFI) 1_1_1_1_1_1_1_1_1

rd likc you ta repcat tItis phrase afler IllC: ·'''Olr.'\, cmc/"s or hllt's" ( 1)

Tdl mc. wh.u is the t1ung , ..lIcd Ill<u you arc spcaking illto as you
talk la mc'! (Telephone) (1)

[ am gomg 10 say , words for you ta rClllcmbcr. Plcasc rcpcat thcm ..flcT 1ha\'c sald aJl .,
Remcmber whar thcy arc bccausc 1am going ta ask you to namc them agam III a fc\\
minutes.

Max. Subscorc

( ()

Il)

(1 )

li>

(1)

Il)

(1)

(1 )

(1 )

~IANCAR

CAR

BALL

Now whal wcre the thrce words lhal [ asked you 10 rClllcmbcr'.'

BALL

(SalnC as BOMC Q. [ )

Whal is today"s dare"

\Vhcrc arc you 110\\"

Whal cllr arc wc in'.'

\Vhat preJl'Ince arc wc in".'

\Vhich country arc \\ c in'!

\Vhat clc~r of the weck IS t(lis'.'

(SaIUC as BOMC Q.!)

Whar scason is this'.'

Subtract 7 from 100 and so on

• Section 1

1.

..,

.,

~

5.

h.

7

X

1)

Section 2

10.

• REPEAT

II.

I!.

RECALL

D.

I~.

Total

Score correct rcsponscs: m'Jximuln 22 : imp<1Ïnncnt score <. 17
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E. CAM- (CONFUSION ASSESSMENT METHOD) STUDV ID 1_1_1_1_1_1_1_1_1• Scorillg:

Onset &
Fluclualion

1 = Absenl

[ =No

[ = Present. Mild

2 = YES

.1 =Prcsent.
Se\"cre

') = NIA

7 = Don't
kno\\

l) = NOl
applicable

•

[. ACUTE ONSET (PROXY)

.!a. InallenlJon

Proxy

.!b. Inanelllion/FlucttL,tioll

Proxy

'a. Disorganizcd TIlinkillg

Prox~

lb. Disorganized TIlillkillgIFluclLL'uion

Proxy

~a. Allcrcd Lc,·cl ofConsciousncss

Alen Vigilant Lethargic Stupor Coma

:! 1 ~ ='
Prox~ 2 .,

~ ='
~b. Altcrcd Jc,·cl of consciousncssIFluclualion

Prox~

SCORE

Abs. Mid.

.!

.!

.!

.!

.!

.2

.2

.!

2

.2

D.K.

i

7

2

.!

..,

D/K ~/A

i ~)

7

~ ~)

1 1)

1)

t)

l)

'}

~}

•

1 - Acule Ûnset (1) OR Fluctuating coursc (lb, .lb, ~b)

:! - Inattention (2)

1 - Disorganizcd TIünking ( .1 ) OR Altcrcd Ic\"cl of Consciousncss (~)

DELIRIUM
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•

•

•

STUDV ID 1_1_I_l_I_I_I_I_1

AClitc Onsel (Proxy)

l, Course of ~ymploms
1) appcarcd very <lbmplly (occurring o\'cr 7 <L'lYS) (Abmpl 1
2) appcarcd fairly suddcnly (occurring o\'cr 1 month'!) (ACuICI
:) appcarcd gradually (occurring wilhin a 6-monlh pcriod)
~) was always like tlle'lt (no significant changc)

(IF responsc is 1 OR 2. codc as ACUTE ONSET CAM)

Onscl of symploms
1) o\'cr lhe pasl 2 wccks
2) o\'cr the last month
,) o\'cr 1 10 6 months
~) o\'cr thc lasl six months 10 1 year
5) more than 1 year

(F during the last 2 \\ccks. whcn exactly (darc)'.'
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STUDV ID 1_1_1_1_1_1_1_1_1• [. CA~I- cont"d

Abs. Mid. D/K NiA.

5a. '" Disoricntation * 1 l .., /

Pro.'i:~ 1 .! t)

5b. Disonel1lation\Fluctumion 1
.., l)-

Prox~ 1 l lJ

()a. Mcmo~ hnpainnent 1 .2 ~

Prox~ 1 l ~ l)

(lb. :\Iemo~' (mpainnent\Fluctl~ ...tion 1 .2 l)

Pro.xy 1 , II-
7a. '" Perceptual Disturbanccs * 1 .2 ., ~

Proxy 1 .2 -; ï l}

7b. Pcrceptual Disturbanccs\FllIctuat ion 1 .2 l)

Proxy 1 .2 l}

Xa. Psycholllotor Agnallon 1 .2

Prox~ 1 "l ')-
Xb. Psycholllotor Agnation\Fluctuatlon 1 .2 l}

Prox~ 1 .2 l)

Xc. Ps~ cholllotor Rctardmion 1
.,
-• Pro.'i:~ 1 .2 "\ lJ

Xd. Psychomotor Rctardmion\Fluctuation 1 .2 l}

Prox} 1 .2 - l}

l}a. Altcred Sleep-\Vakc Cycle 1 .! ,
Prox~ 1 2 l}

* Ill. IF Disoricntaùon: what type 1- lime 2- place ,- persan 9- NA

*1 L [F Hallucinations: wlUll type I-alldito~' .!- \·isual ,- tactile

~- olf.1ctory 5- gllstato~' l}_ NA

FOR PROX'Y ONLy

12a. Has had prcvions episodcs of confusion'! 1 Ycs .2 No

12b. How many')

IlC. WHEN \VAS THE RRST T[~IE'! HOW LONG AGO'! (# 1
_.1-

YRS)
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• STUDY ID

RAMQ #:

1 : • , 1 !,_,_,_._'_1_;_._.

Sex: F M

Lang: E F

DOS:

Age:

SUBJECT
LONG QUESTIONNAIRE

-'_!_'-'-'-

•

•

FfJr Office V.rte Only

BOMC> 10
1\1MSE -::: 17
CAM pos+

Proxy contacted:
FIC at 2 wks:

Interview date: _
d m v

Registration Time:
Interview began:
Interview ended:

:_i

!
i_J

1 1
i_i

i_!
1_!

lllJ



No\\" we com~ to som~ qut:stions on your g~nera.1 health.• F. GENERAL REALTH STUDY [D 1_1_1_1_1_1_1_1_1

How is your eyesight (with glasscs or \\ith contacts)?

[Exccllt:nt 2 Good 3 Fa.ir ~ Poor 5 Unabk to see

., How is your hearing (\\ith a hearing aid if you wc:ar on~ r!

(Excellent 2 Good 3 Fair ~ Poor =' Unabk ta see

3 (n the (asl 0 months. did you ha\'C: an opt:ration'.)

(fYes. dcscribe

( Yes 2 ~o

•

•

Reasan for operation When Days Hospltalized
(m / y)

a.

b

c .

l20

___.. ;.l

b

c



2 No

•

•

•

G. REALm PROBLEl\'IS - LAST l\'IONTH STUDY ID 1_1_1_1_1_1_1_1_1

Now r III going to ask you same questions about health problellls you may have had in the last \\eek or two.

1. During thc last 2 wccks. did you ll:l\'C fc\cr" 1 Ycs 2 No i DfK
\Vhat was your tempcraturc? (Ccntigradc)

") Ha\'c you bccn sick or not fccling weH in thc last 2 nceks'! 1 Ycs 2 No
\Vhat was thc problem? _
\Vhcn" (# of days ago)

-;. Did you sce or speak to a doclor ln the last 2 wccks',' 1 Yes
IF NO. Go to Q6
[fYcs. Wllen"! (# ofdays ago)
\Vhal was the problem? _

~a. Did the doctor prcscribe ~my ne\\' lllcdication for you to take".' 1 Ycs 2 No
Medication: ---------------------Dose: _
\Vhen did you begin the rnedic;ltion (# of days ago) _

~b, Medication: _
Dose: _
\Vllcn did you begin the l11edicarion (# of days ago) _

~c. Medicauon: _
Dose: _

\Vllen did you begin the medic;]tion (# of dnys ago) _

5a. Did the doctor change the dose of any of your Illcdication '.' 1 'l'cs 2 No
Medication:---------------------Dose:---------
\Vllen did this cll:UlgC in medication begin (# of d;]ys ago) _

Sb. Medication: ---------------------Dose:
\Vllen did this change in mcdication bcgin (# of days ago) _

()a. During thc last 2 weeks. did you take mu rnedication. not prcscribcd by a doctor"
(Ex. aspirin. pit [s for allergies. sleeping pills. someû1Ïng boughl at ph~. etc.)

[ Yes 2 No
Mcdication: _
Dose: -----------------When (# ofdays ago): _

6b. Medication: _
Dosc: --------
Whcn (# ofdays ago): _
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7a. During the last 1 wccks. did you stop taking ~U1y mcdication tlmt you usualh' takc'! 1 Ycs ::! No
McdicatioIlCS):_:_._i
When (# of days aga): _
Why'.) _

• G. HEALTH PROBLEMS - LAST MONTH cOllt'd STUDY ID LLLLLI_LLI

7b. Medication(s):
When (# ofdays ago): _
Why') _

7c. Medieuiol1(s): _

Whcn (# of days ago):
Wh,·,! _

~. In the past Il l11onths. l..l\·C you taken any bccr. winc. liquor or othcr alcoholic bc\ cragcs'.' 1 Ycs .2 No
If NO. go to nCl:t pa:,.'C

9. [n the past 12 months. ho\\ orum did you takc alcoholic bc\crages'!
1 E\'cryday 5 Once or twicc a l110mh
2 ~ to 6 limcs a wcek h Lcss than once a montlt
" 2 to ) limes a wcek 7" DK
~ Once a \\cek

10 Have YOllr drinkmg I~"lbits changcd ovc.. thc past montl1'.'

[f YESo Any special rcason'.' _•
y cs. drinking more no\\

2 y cs. drinking Icss no\\"
, :"olo. s."lI11C as beforc
7 DK
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No\\' r J like to ask you ahoU{ sorne ~lf the actl\ltles of Jady Iinng. things that \\ e ail necd to Ju as a
part of llllr Jally li\'es, [ \\mdJ like to kno" If YLHI can thcse actl\ltll..'S - \\ ((hout am' hdp at aIl. ~lr If \ Il1lIléCJ
sorne hdp to Jo them. or 1f you cnn't Jo them at aIl.
1He sun: tn n:ad ail answer choll:cs (if applicahle In questions 1 to l-t)

• H. OARS - IADL STUDY [0 1_1_1_1_1_1_1_1_1

•

•

Cm you use the telt:phllne.. ,
.., wlthout hdp. mduJing. lookmg up muuhers anJ Jialling

\\lth sorne hdp (can anS\\'Cf phone llr Jialuperator lt1 an cmergenc~. hut nccl! a special phune ur hdp
In gett10g the nurnher ur Jialing.

Il ~lr arc \'ou ..:ornplctd~ unahle tll usc the tdcphonc"
- nol answereJ

.., Can \OU gct to placcs llUt uf\\alk1Og Jistance
.., \\lthllUI hdp 1can travel ahlOe on huses. taXIS. nr Jri\e Ylllir ~l\\n carl

\\lth S~lrnc hdp lOecd somconc to hdp Yllliur go \\Ith \oU \\hen tr~l\dl1Og.) llr
Il art: you unahle totm\'c1 unkss cmergenc~ .1ITangemcnts an.: made ti.lr.l "pcclall/l.:d \dudc llr lIkt: an

amhulancc"
- Ilot answen:J

Cm \OU gll shllpp10g for gToccnes ~lr dllthc.'S 1aSSUl1ung. sub,ccl has transpllrtatllllll
.., \\llholll hdp (takmg. C.lre llf .111 s)wpp1Og necJs ~'oursdt: assLUllIng yuu h'ld tr.mspurtaUl111'

\\ llh sorne hdp 1nccJ Somcllne to go \\ Ith YOll ml ail shoppmg. tnps 1

Il or an.: YllU complete" unahlc to Jo an\' shl1ppmg."
• n~lt .ms\\ cn.:d

~ Can y'ou pn:parc your ~l\\n mcaIs .
.., wlthout hdp (plan and cO~lk full rncals y'ollfsd fI

\\ith somc hdp (c'1o prcpurc sorne th10gs hut unahlc t~l cU~lk full lllcals \ lHlrsd fI
Il nr arc yllll cornpletdy' unahle lu preparc an\' meals"
- not .mswen.:d

:' Can you do your hl"H1se"nrk..
.., \\lthollt ltclp (can semh 11110rs. clc 1

\\'lth sorne hdp (can Ju light hUlIse\\ork hUl nced hclp \\llh hean \\\lrkl
Il ,Ir arc vou complctcly lInahle tn dl) ;my h'lUSC\\llrk"
• nul ans\\crcd

f, Can YOli take YUlIr meJicme,
.., \\lthout hdp Iln the nght Joses at thc nght lImel
1 \\ tth Sllrne hclp taole tu take rneJicme If somcone prcpares Il tllr \OU and/nr n.:mmJs \llll hl takc lt 1

(l or an..: YOll cornplctdy lInahle tll takc YUllr meJic1Oes"
- nut ans"ereJ

ï Cm Yllll hanJle YOllr uwn munc~

.., \\ithollt help 1wnte checks. pay hi Ils. etc. 1

with sorne help 1manage Jay-to-Jay huymg hut nccJ hdp \\ nh manag10g c..:heckh\hlk and paymg. Yllllr
hills 1

1) or an..: you cornpletdy llnahle III hanJIc money"
- nllt ans\\cred

1') ...
--'



• H. OARS- ADL

X Can you eat..
~ \\lthout hdp (able to t~ed yoursdf comph:tdy 1

1 \\ ith sorne hdp (nced help with ~utting. etc.l
() llr arc YOll l.:omplctcly unahlc to ti:ed yoursclf"
- not ans\\ered

STUDYID ! 1 i 1 1 . '

:_:_;-]_!_:_._.~_!

•

•

1) Can ~llli Jrcss .md llnJn:ss YllllrsciL
"l \\lthllllt hdp (able tll pll.:k llut dothcs. Jn...-ss and lmdn:ss \lllirsclfl

\\ Ith Sllrne hdp
fi llr arc ~llU complctdy llnahle to Jrcss anJ unJress ~llursdf"

- nut answen:J

1fi Can ~ ou take care of your 0\\0 appearance. for e'\ample cUlllhmg \ llur halr .md 1 tilr men 1 sha\m~
"l \\lthllllt hclp

\\lth sorne: hdp
fi llr .tre: you cmnplctcly unahle to mamtam Yllllr appearance ~llursdf"

- not answcn:J

11 Can you walk
., \\Ithout hdp lcxccpt ti'om a canet

\\ Ith sorne: hdp 1Cllhcr fwrn a pcrsutl ur Wl1h the lise nI" a \\alker. llr cmtchcs. ctc ,
(J nr arc nm complctdy lltluble to \\alk"
- not answcreJ

1~ Can \nU g.et III .mJ llut nf bcd.
2 \\ 111wllt any hdp or alds

\\l1h sorne hdp (elthcr l'rom a person ur \\ Ilh the .ud nf sorne de\lCel
Il or arc ~Oll totally dependent on Sllrneone cise to lift YOlt"'

- not .mswcn:J

I.~ C'm Yllll take a bath or sho\\er
"l \\Ilhollt hdp

\\ tlh sorne hdp lOeeJ hclp gcttmg III anJ lllit llf the tuh. nr necd special auachrncnts on the tub 1

II llr arc YOll compktdy unable to hatlle ~nllrsdl'l

- not answcred

l ..t Do you c\"cr havc trouble geUmg to thc bathrollrn lm tUllC"
"l No
Il Ycs

F['Ive a catheter or colosll1rny
- not answcre:d

Il f . Ycs' ask a. 1

a How olit...n do you lose contrlllllfYllur blaJder llr bowcls" IClthcr Ja~ nr mght)"
llllCC or tw iec a wcck

1) thn:c tlmes a wcck llr rnorc
not ans\\ cn:d

15 [s thcre sorneonc Whl) hdps YOli \\ Ith such thmgs as shoppmg.. 11ll1lSC\\ork. hathmg.. Jressmg and g.ettmg.
amund'.'

1 YI;.'S
1) No
- not ans\\ercd

l20t
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•

•

CO~I~IENTS:
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•

•

•

STUDV ID # 1_1_1_1_1_1_1_1_1

PROXY
SHORT QUESTIONNAIRE

Proxy Relationship. _

Interview date
d m v

[ntervie\v began ..

1nterview ended:
-'-'

Record of calls made until contacted:

Date (dlm/y) Time Comments
(24 hr dock)

Location: ER

phone
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• Drugs as a Risk Factor for Delirium in the Elderly STUDV ID #LLLLLLLLI

PERSONAL DATA (PROXY)

D;ue of inter\"iew: (dlm/y)

Hospital chan # _

Family name at birth

Scx: F 1 M

D.G.S. ;------
d m

•

Agc: _

Addrcss:

tclcphone number

Prnx\' 1caregi\"cr/informano .

Rclationship to subjecl: _

spousc
1 daughter

son

~ other IOn
5 sibling
(J friend

~ neighbor
X fonnai service pro\'ldcr
l) other _

~ame: _

Family First

Addrcss: _

H: ( ) _
telephonc number

W:( )----
telephone number

Name of Famil~' PhY!ii.:ian (or physician that most often sees patient):

Namc

•
Street City
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la. What brings him/her h~r~ today'? (What se~ms to b~ the problcm'?)• A. CHRONIC DISEASES STUDY ID 1_1_1_1_1_1_1_1_1

lb, Wh~n did thes~ symptoms b~gin'? (# ofdays ago)

Let me hegm wuh a list o(health prohlems that or m,/)' not app(r [()
m(ormalU)f7 Will he kepl .\'rYlclly con.tidenual.

,_,_1_,

Ali

2. Docs shdhc havc the tbllowing'! (Ho\\' long has shclhe had this'! Does shdhe takc any
mcdication for this'!)

I=Yes 2=No; 1= 1 year + 2=less than 1 yr: 1=Ves 2=No 9=N/:\

Problem Ooset Taking
\'Ieds

la. High Slood Pn:ssurc Y N -I\'r -Iyr Y ~

lb, Hcart and/or circulation probh.:ms Y N ~ 1\'r -Iyr Y ,
2e. Strok~ or eftècts of strokc Y N -l\'r -Iyr Y \i
2d. Migraines Y N -I\'r -1 \'r Y \i
l~, Arthntis or rhcumatlsm. ost~opOroSIS Y N -hr -1\'1" Y ~

lf. AlIcrgl~s Y N -I\r -1 vr Y \i
19. Colds. smusltls. laryngitis Y N -1\'1" -Iyr Y ~

lh. Eye trouble (cararacts. glaucoma) Y N -1\'1" -1 yr Y N
.,' Ear trouble (hcaring loss) Y N ~lyr -1 yr Y \i..1.• lj. Chcst problcms (asthma. pncumonia. TB.__ Y N -I\T -lyr Y N

cmphyscma. bronehitis. brcathing problcms)
lk. Troubles with your stomach or dig~sti\'c__ Y N -1\1" -lyr Y N

system. nausca
21. Kidney 111rina~' trouble Y N -lyr -lyr Y ~

lm. Skin problcms Y N -lyr -[yr Y N
ln. Trouble with your ncr",cs (including ail __ Y N -lyr -lyr Y ~

psychiatrie or cmotional problcms
such as dcprcssion. anxicty)

la. Fatigue. lack of cncrgy Y N -[yr -lyr Y N
lp. Sleep problcms Y N -lyr -lyr Y N
2q. Any fractures (ifYes. spccify) Y N -[yr -Iyr Y N
2r. Parkinson's disease

(other neurological problcms) Y N -lyr -1\1" Y N
2s. Infections (if Ycs. spccify) Y ~ -lyr -[yr Y ~

21. Cancer (ifYes. specify) Y N -Iyr -Iyr Y N
lu. Diabetes or thyroid problems Y N -lyr -[yr Y ~

2v. Oth~r (specify) Y N ~Iyr -lyr Y ~
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1will be asking yon somc qucstions about . hcr/his t:1I11il~. and hcr/his hcalth. As 1
mcntioncd bcfore. ail infomlc1tÎon will bc kcpt strictly confidcntial. Lct lUC stan by asking a couple of
qucslions about YOllr rclationship to __~ _

• B. SOCIODEMOGRAPHIC (PROXY) STUDY ID 1_1_1_1_1_1_1_1_1

Do you 1i\'C with .t 1 Yes 1 No

, How oftcn do you sec
1 Daily
1 SC\'cral limcs li wcek
, Oncc a wcck

.,
~ Scvcral limcs a 1110nth
:' Oncc a month
Ct Scveral limcs a ycar

~ Sc\'cral timcs a l110mh
:' Oncc a 11l0mh
Cl Sc\'cral limcs a ycar

Part of a llIU\'Crslly progr.un
A bachclors dcgrcc
A m~lstcrs dcgrce
A doctormc

Other
OK•

, Ho\\' oftcn do you spcak to .,
1 Dail~

1 Sc\'cral timcs a \\eek
, Oncc a ncck

~, How wcll do you [ccl yon know ·t

1 Vcry wcll 1 WcB ~ Not vcry \l'cH

:' How man}' ycars of schooling has _ complctcd'! (aculaJ #. of ycars)
TIlc11 mcans tllc1t shc/he .,. (llc1S complcrcd grade school. pan or ail of high school, ..,
(Choosc thc most accur.ue catcgory)
1 No schooling X
2 Pan of grade scheel l)

~ Complctcd grade school lU
..J Pan of high school completcd 11
:' Completcd lugh school 12
II Pan of college. or tradc school. CEGEP. or nursing studics ii
7 Complctcd collcge. or tradc sehool. CEGEP. or nursing studics

h, [s shCl11C \\orkiag ontsidc the home now? 1 Yeso paid 2 Ycs. \'Ollintecr ~ No

7 \Vh~lt type of work did sllc/he do for thc grcalcr pan of hcr:llÎs lirc?
Princilh11 occllpallon: _
1f \\orkcd olltside Ihc homc. ho\\ long aga did shcl11C stop \\orking? _ (~'rs 1

X. Is shCl11c singlc. manicd. di\'orccd. separatcd. or widowcd?
1 singlc ..J di\'orccd
1 manicd 5 separntcd
, COI1IJnOn la\\" SpollSC 6 \\'ido\\"cd

~ other kin
5 sibling
(, friend

•

9. Dacs shc/hc hm'c childrcn'!

1(l, Decs shc/he li\'c alone'!
If NO. with whorn'!

[ spouse
1 daughler
J son

.,.,
~ --

Y~s l:"oJo

7 neighbor
X ronnal scrvicc pro\'idcr
9 otllcr _

Ill)



•

•

•

STUDY ID # 1_1_1_1_1_1_1_1_1

PROXY
LONG QUESTIONNAIRE

Proxy Relationship' _

Interview date: _
d m v

Interview began: 1

Interview ended:

Record of calls made until contacted'

Date (dlmly) Time Comments
(24 hr dock)

Location: ER

phone
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Thesc arc a fc\\" questions on 0 s gencraJ hcalth.• F. GENERAL HEALTH (PROXY)

1. Ho" lS her/his cyesight (with glasses or with cOIuacts)'!

STUDY ID LLLLLLLLI

1Exccllcnt .2 Good ~ Fair ..J Poor 5 Unablc to sec

., Ho" is hcrnüs hearing (with a hcaring aid ifYOli \\car oner'

1 Excellcnt 1 Good ~ Fair ~ Poor 5 Unable ta see

, , [n thc last () months. did shcnle h,I"C an operation'!

[f Ycs. dcscnbe
~.

1 Yes .2 ~o

•

•

Rcasoll for operation

1.

Datc
(Ill /y)

Days Hospilalizcd
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1 Yes :! No

1 Yes :! No

•

•

•

G. HEALTH PROBLEMS - LAST MONTH (PROXY) STUDY ID LLLLLLLLI

Now [' III going to ask you sorne questions about some health problems may have had in
the last month.

1. During the last montJL did she/he have any fc\'er'! 1 Ycs :! No
What was the temperaturc'.' (Centigrade)

.., Has site/he been sick or not feeling wcll in the (ast momh'.'
\Vllat was thc problcm'! _
Whcn? (# ofdays ago) _

.~. Did slte/hc sec a doctor in the last month'.'
[f NO. Go to Q.6

If Ycs, \Vhen? _
\Vhat \\as tltc problem?_~ _

~a. Did the doctor prescribc ~U1y ne\\" mcdication for her/him to takc'! 1 Ycs 2 No
Medication: _
Dose: _
\Vllen did shClllC' begin the medication'.' _

~b. Medication: _
Dose: _
\Vllen did she/he begin the medication'.' _

~c. Medication: _
Dose: _
\Vhen did sile/he begin the medication'.' _

5a. Did the doctor change the dose ofany of lIer/his medication'! 1 Ycs :! No
Medication: _
Dosc: _
\Vhen did site/he begin the ch:mge in medication'.' _

Sb. Medication: _
Dose: _
\Vlten did shc/he begin the change in ltlcdicallon'.' _

(,a. During the (asl 2 wccks, did shclhc takc any othcr Il1cdication. not prcscribcd by a doctor'.' (Ex. a
decongestant. piUs for allergies, sleeping piUs. etc.) 1 Yes :! No i_i

Medication: ~ _
Dose: _
When (# ofdays ago): _

6b. Medicalion: _
Dose: _
\Vllcn (# ofdays aga): _

1.. .,
-'-



'_1_"_1• G. HEALTH PROBLEMS - LAST MONTH (PROXy) cont·d STUDY ID I-LLLLLLLI

7a. During thc last month. did she/he stop laking any medication thal she/he llsualh· takcs'! 1 Yes 2 Nol_.
Mcdication(s): _
\Vhcn (# of days ago): _
Why'! _

7b. Mcdicalion(s): _
When (# ofdays ago): _
\Vhy'! _

jc. Mcdication(s): _
\Vhcn (# ofdays ago): _
\Vhy".' _

IF NO delirium Go. To Q.9

f)E/~/RJUMcascs only ask QHa to Rc

_ __1_:

•

Xa. Was a mcdication (prescribcd OR OTe) stancd. cf14l11gcd. or stoppcd around the lune the symploms
beg:ul'.l 1 Yes ! ~o IJ ~:\

'_i
IF NO. Go to Q.9
IF Yeso

Xb. Was il il 1Il medic:uion'!
1 stal1 2 cl14mge; stop l) NA

Xc. \Vhich Illedication was if! _

Xd. IF anolhcr medication. which onc'! _

Xc, Did the ~'mptorns bcgin the startfchangclstop of mcdicalion .,
1 bcforc 2 aftcr 7 DK l) NA

l). In thc past 12 rnomhs. 11415 shcJ1IC takcn any bccr. winc. liquor or miter
aJcoholic bc\"crages? 1 Ycs 2 No If NO. Go 10 nexl pa~

Ill. In the paS( 12 months. ho\\" ortcn did shcJ1lc (akc aJcoholic bc\"crages','
E\'cryday

2 +to 6 timcs a wcck
3 2 to 3 limcs a wcck
+ Oncc il wcck

5 Once or twicc a month
6 Less than once a month
7 OK

•

11. Has she/he drinking Ilc1bits changcd o\"cr the p..1s1 month'!
1 y cs. drinking more no\\" ~ No. sarne as before
2 Yes. drinking Icss now 7 OK

If YESo Any special rcason'! _
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Now [' d lilc to ask you ahollt sornc llf the aetl\"ttlcs of Jz111~ It\"mg. ùungs that Wc ail nccd tll do as ~

part llf l)Ur Jmly h\'es [ would lile tu knu\\ If YOll can tht."Sc adl \iul.'S - \\ I[hout uny hdp at ail. llr If \ IIU l1eed
"'\HUC hdp to Jo thern. llr 1f YllU ean .t Jo Ùlern at ail.
1He sure to reaJ ail ans\\c:r choices (if applie':lhlc in l(lIl."sulms 1 tn 141

• H. OARS - IADL STUDY ID 1_1_1_1_1_1_1_1_1

•

•

Can Yllli use the tclephonc..
., \\ Ithllllt hclp. induJing. Illokmg ur munbers and dialhng.

\\ ith sorne hdp {can an.."i\\er phone or Jlalllpcrator m an emergenl:\. nut nceJ u special plll111C llr hdp
m gcttmg the nurnher l)r dialmg

Il llf .lre YOll cornplctdy ununle tu lL~e the h.:kphllllC·'
- nnt .1lls\\t:rcd

., C'll1 you g.et to places out llf \"llkmg. Jlstance
., \\I[hllut hclp Ic.:m tran:l alone llll huscs. taXIS. or Jn\e \our ll\\ll caTI

\\ah sorne hdp 1need somcone to hclr ~'11l1 llr g.o \\I[h ~ ou \\hell tr.:t\dlmg 1 llr
li arc \OU ullablc to tr.l\d llnlcss emerg.enc\ arrungemcnts arc malic fllr a spccwlizcd n:lude llr hke an

amoul.:mec·'
- not ans\\ercd

C.m Y'ou g.o shoppmg for grocc:nes or dothes 1assummg. suhlect has transportuulllll
., \\ Ithllllt hdp (takmg. can~ lIt' ail shoppmg. neeLi..; \l1ursdt: ussummg YlHI h'ld transpllrt':lIIOIl'

\\ Ith Sllme hdp (nccJ somClllle [0 go \\ I[h \Ollon ail shoppmg IrtpS)
II llr an: \OU cOlllple.:td~ llnahle to Jo .m\ ...hoppmg.·'
- not ans\\en:d

4 C.m \ ou prepare \llllr Il\\t1 meals
., \\ Ithllllt hclp 1plan and cook full rneals \ oursd fi

\\Ith sorne hclp 1can prepare smne thmgs hut unahlc: hl Cllllk full meals \ oursd fi
" Ilr urc \llU cllmpletd\ lInahlc III prepare am meuls"
• nnt .IOS\\ ered

5 Cun \,nu Jo your hnusc\.\ork.
., \\lthout hdp (can semh tlllllrs. t:tc 1

\\ lth snrne hdp 1can Ju light hllUSe\\llrk but need he!p \\ Ith he'I\·~ \\llrk 1

II or an: Y"ll cnmplcte!y un.:lhle tn Jll any house\\ llrk"
- not uns\\t:red

(, Can \'nu lake \l1ur rnedicml:
., \\ IthOllt help 1in the nght JUSl:S .1t the ng.ht tlml: 1

\Vith Sllme hdp lahle III t.:tkl: mc:Jiemc If snmcone prcpare~ It fllr \Oll .mJ!llr rcnunds y{lU hl take lU

1) llr arc YllU compktcly unahlc 10 take ~'our rnedicmcs"
- not ans\\crcd

-: Can Yllll handlc YC.lur tl\\'n ml)ncy ..
2 \\ithout hdp 1wnte checks. puy hllis. etc. l

with sorne hdp (manag.e Jay-tll-Jay huymg hut neeJ hdp \\lth managmg checkhook and paymg. \llUr
bills)

() or arc you completcly unahle to handlc mlmey"
- not answercJ



• H. OARS- ADL

SCan HlU car.
., \\ithout hdp {ahlc to l'ccd \oursdl' ~ornpletd~ J

1 wlth Sllrne hdp (nced hdp \.. ith ~uttmg.. I:tc. )
Il llr arl: yuu completdy unahle to tèed yoursdl'"
~ nut answcred

STUDY ID :_1_~_,_[_j_j_:_ .

•

') Can \'llU Jress anJ llnJress \'uursd f .
. ., \\ithout hdp {ahle 'tu plck uut dothcs. Jrc.'Ss and lUlJrcss yuursdn

wlth sorne hdp
Il llr arc you clllllpletd~ llnahle hl Jn:ss and unJress yuursd l' "
- not answereJ

1f ~ l'an you lakc c'lre Ill' ynur llwn appearancl:. for c'\arnple cmnhrng ymir halr anJ (l~lr Illen J Sh'l\lI1lot
., \\Ithout hdp

\\ tlh sorne help
il or arc yuu ~llrnpldely unahle lu mamtarn \uur appcarance \ llursdf',
- nut answered

11 Lm yuu \\<dk.
~ \\ithulit hdp le\:ccpt lrom LI canel
1 \\ Ith sorne hdp (clthcr frorn a person llr \\Ilh the use llf a \\ .11ker. or crutches. etc 1

1) ur arc YOli complctd~ unahle tn \\alk"
- nut answered

1~ Lm ~'Oll g.et m and nut of hed...
., \\Ithollt any hdp or .uLis

\\ Ith sorne hdp (elthcr l'rom a person llr \\ Ith the alJ llf sol11e dC\1~e 1

f J ur are you tlltall\' Jependent on Sllrnenlll: cise to litt \llU'

- nllt answcrcd

1~ Cm ynu I.lkl: a hath nr showcr.
., \\lthout hdp

wnh Sllrnl: hclp tnecJ hdp gettmg. m and mit uf the tuh. ur neeJ spcclal atl.1L:hrnents on Ihe luh 1

Il llr arc YUll cnrnpletd\' unahle tu hathc YUlirscll"
• nut ans\\'ereJ

1~ 1)0 you c\"cr haw trouhlc g.cttmg tu thc hathruurn lm lImc"
., No
Il Ycs

1[a\c a catheter llr cl11nstmny
- 11l1t ans\\crcJ

df'Yes' aska.l
a. Hm\ unen Jo you IllSC contflllofyuur hluJJcr llr ho\\ds" lelther Juy ur mg.hu·'

1 unce 11r [\\ lee a week
(, thrcc Brnes a week or more

not uns\\ercd

15 [S (here someone who hdps Yl1U wah sllch thmgs a.... shoppmg.. hllllSe\\ ork. hathmg.. Jressmg. anJ gettmg.
aWlmJ'!

1 Ycs
Il Nu
- not ansn-ered
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• STUDY ID :!_;_i_!_:_I_:_'_i
1. IQCODE (Informant Questiolllk1irc on Cogmti\'e Decline in the Eldcrly)

Now wc wanl YOlltO rClllember what your friend or relativc was likc 10 ~ears ago ~md comparc it

with what site/he was like before thc illncss tltat broughl her/him to thc hospilal. ( III "e~lrS ago \\as III

(lJK6), Belo\\' are situations where this person l~lS to use her/his memory or intelligence ~md wc wam ~ ou 10

mdic<llC whclhcr titis has impro\'cd. staycd thc samc. or got worse in that sitllalion o\'cr hc pust 10 ycars,

Note the imponance of comparing her/his perfonl1ancc with 10 "cars ago, So if 10 ~ears ago this person

:llways forgot whcrc she/he had Icft thillgs. and she/he still does. thcn tlùs wouJd bc considercd "Not ltlllch

changc"

( 'nmpc1rf.'cI U'I/h 1() ....ears ago, itoU' ls {ltls per.'wtl lI{.

\lul.:h Impr,)\cLl

2
\ hlt Impr<lv.:L1

J
'1;')1 mUl.:h
.:han~..:

•

•

"
III

Il

I~.

1.'.

1...

15

16.

RCll1cmht."t"lI1g thlllgs ahout tUIUll\ anJ fnenJs cg
occupatIOns. hlnhJa\s. addrcsscs

Rell1emhenng llungs that havc lwppencd rcccntl\

Rec~llhng conversatlons a ti:w ilil\s latcr

Rememnt."t"lI1g herl1us addrcss and telt.-phllne
Ilumher

Rememhenl1g \\'hat ltl\ and l110mh It IS

Rememht."t"mg wherc thmg.s an: usualh kept

Rcmemhe..'rtng whcre to tind thmgs whlch ha\'c
heen put m a dilTerent plaœ from usuaI

~la\\lng ho\\' ta \\ ork tiumliar m'l,-=hmt.'S arnund
the hnllse

Lcaming tn LL-;C a ne\\' gadget or ma,-=hllle around
th~ hausc

Le~Jnllng ne\\' tlungs 1I1 gent....aJ

Fallowmg a story m a haok or on TV

Making JCCISlons on c\'ervJay mattt....s

Handling mont:\' for shopping

Handling tinan'-=Ial matt,-'fS. ~.g. the pctlSlOn.
Jealing \\ith the oonk

HanJJing other c\'eryJay anthrneuc prohkws c.g.
knowmg ho\\' mudl tood ta bu~. knO\\1ng ho\\'
long bct\\'~n visits from tamily and tii~nds

rTsine her/his intdlieence to understand what"s
going on .md ta rt:3s~n things through
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•

•

•

STUDY ID; . i i ; j ; • :,_,_1_1_1__,_,_,

1. IQCODE - confd

IF ANY CHANGES HAS BEEN REPORTED.

1ï, Wirh regards ta the differences you ha\'c obscl"\'cd in your relati\'c or friend. in general. wheu did ~ ou

first nOlicc lhesc changes','

Wilhin thc pasl ycar

2 bctwccn 1and 2 years aga

., bCI\\'ccn 2 ~111d ; ycars ~lgo

~ bClwecn " and ~ ycars aga

; bCI\\'ccn :' and 5 ycars aga

() more lhan :' ycars aga

~ŒMORy COMPLAINTS

HAS EVER COMPLAINED ABOUT HIS/HER :'"fEMORY"

1 Ycs 2 No
If Ycs. whcu was the firSl limc','

., months aga
2 6 months aga

1 ycar ago
~ more tlmn 1 ycar aga
5 DIK
() NIA
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CHART DATA (1) STUDY ID !_._:_i_;_J_;_i_;

.---------------
Hospital Chart #

.. ER Date: __/__/__
d m \'

2) Triage code: JGH

[\tIGH

3) AdmiSSion:

(1) 1
03) 3
05) Al
07) A3

<un 1 - rcd
10) 3 - grecn

1) Ycs

(2) 2

(J·U A2S
(6) A2

(9) 1 - ydlo\\'
Il) -1 - blue

2) No

-1) :f. days admin~d (ifin ER only. # ofdays in ER)

:') Dischargc Dx (from ER or ward) lCD-l) -'-'_. '-'-'

02) ~kdicinc 03) Surgcry
05) Cardiology (6) Gl
08) Respirology 09) Psychiatry

Specit\--------------------------------•
6) Discharge Datc__/__/__

d m ~

Dischargcd from Service:
o1) Geriatries
(4) Neurology
07) Hematology
Other (Speci6') _

(For cither discharged from ER or Ward)

•

K) Disposition: 1) discharged home
3)LTC
5) other hosp
7) respite carc

2) toster home
-1) dcceascd
6) rehab
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CHART DATA (2) STUDY ID I_:_!_i_:_:_l_;_:
.---------------

DIAGNOSTIC TEST RESULTS

(At ER "isit or within 2 days ofvisit: 3 days tor Endocrinology & Radiology)

Datt:: __1__1__
d m \'

Vital Signs: Temp: 1_1_].;_1

HP: '_;_._1 1 1-1_j_~ mg/Hg

Pulse: '-LL-I/mm.
Resp: 1 1 I/min'__1

•

•

HEMATOLOGY Rcfcrcnct: Rangt: (actual valut:s wht:rc applicablt:)
(JGH)

WBC ~.6- 11.0 !
,

RBC M:~.50-5 90F' ~.IO- t

-' -'-'
5.10

HGB (Hcmoglobin) M: I~O- 175F: 120-152 1 1 1

HCT (Hcmatocrit) M:O.~20-0.500F: :
'_. '-'-'-'

0.360-0. ~5()

PLAT (Platdet~) 150-l00 i i j

ESR (\Vcstt:rgn:n) M: 0- 15F: () - 20 t i ,
j

SemmVitamin B Il 1(0 - 600 1 j 1 i

Scmm Folalc 5.0 - 36.3 "

: ; ..1 J ~

PT 10.0-13.0 1 i 1· L

PlT 25.0-37.CI ; J • :

lNR 2.0-3.0 i l' : :

BIOCHEl\'IfSTRY
Urea (BUN) 2.9-8.2 ! ;.. , J

Creatinine M: 70-125F: 56-10R 1 1 1
1

j
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•

•

BIOCHEMISTRY 
cont'd

Glucose (random)

Calcium

Phosphorus

Bilirubin

AST(SGOn

ALT (SGPT)

LD (LDH)

Magnesium

Potassium

ChJoride

Sodium

Albumin

CK (cardiac enzyme)

BACTERIOLOGy 1
MICROBIOLOGY
Blood - Culture

Urine - Cultun.:

3.6-6.1

2.12-2.61

O.XI-I."5
3-17

5-40

5-40

100-110

o. 7~-1.13
3.X-5.5

QS-I08

135-1"8
35-51

M:30-200f:25-150

1=donc 2=not done

If done, (n.:sults)
orgamsm

1=done 2=not donc

If done, (rcsuits)
orgamsm

STUDY ID I~

f ·1 :
i . !
! 1

1

]. :
1 1
j . 1

i_;

'-'-'
(Speclty _

_1_'
(Speci~, _

•

BLOODGAS
pH i ' 1

1 ! . 1 j-l

PCO:: i
,

1j

HCO:- (Bicarb) ! j J1

PO: ! ; j . i

l~()



•

•

•

STUDYID i 1
1

1
) ! 11 1

ENDOCRINOLOGY
TSH 0.44.5 i j . 1 1

CARDfOLOGY
ECG (EKG) l=dom: 1 !

1

2=not donc

NEUROLOGY
EEG I=donc i 1

1_,

2=notdonc

RADfOLOGY 1
NUCLEAR MED.
CXR I=donc «= 3 days) :-'

2=not donc
3= donc (>3 - 15 days)

CT Scan (brain) l=donc 1

1_,

2=not donc
3= donc (>3 - 15 days)

Doppler - ccho (carotid l=donc 1-
artcrÎcs) 2=not donc

3= donc (>3 - 15 days)

l~l



CHART DATA (3)

.---------------

•

•

STUDYID

_1_:_1_;_:_:_;_:

_._i_._,_i_I_:__

:_._!_:_i_i_i_I_!

il: ! 1 : 1 : 1_1 1_1 ._:

- 1 • . , - , • 1

;_!_I_!_I_i_i_I_1

_1_1_1_'_'_,_,_.

. ."_'_1_1 '_1 _

_i_I_I_I_i_._:_:

, i,:_'_:_'_'_J ,_,

, , ,
" ,_,_,_,_,_,_"_,_.

-, 1_1_;_,_1_1_1_'_'

~ , ;

_:_1_1_1_)_:_,-;

'_:_i_i_;_I_I-i_!

:_I_l_i_l_l_l_i_]

, ; , , . : j : J
'_:_1_1_;_1__1_

1 1 • i 1 l ' l '_.-l_I-l_i_I_I_l

i_i_t_LJ-l_!~_~

! l ' , 1 1 1 l '_I--l_I_,->_.-1--l

i\'IEDICATION (taken~

I·n

CODE
(obtain trom
meds list or
new code ta
be generated

--'--'---

' __-__,_-

,

--'--'--

__:__1 _

__l__, _

1 :

--'---'

","-l__ ~__.

SOURCE
I=ER
2=:\dm
3=both

' __1



CHART DATA (3) EXTRA

.---------------

•

•

STUDYID

:,_~_:_f_i_~_;_!_l

, 1

'_._I_:_;_I_,_l_1

, ; • l, i',

_;_j_:_'_:_:_i_!

!_!_!_i_~_i_l_!_:

~_i_j_,_;_i_I_~_j

,_:_;_;_;_1_]_;_1

t l ~ 1 1 1

_1_1_1_1_:_._,_1

'_1_1_1_:_._;_'_.

_._1_]_1_._,_._;

_,_i_._:_i_i_l_!

'_:_:_1_:_;_:_1_]

, • 1 : 1 i : i :
'_I_,_I_I_.-1_J_1

_:_]_~_!_J_!_j_~
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Appendi~ 4. Diagnostic and Statistical ~/anual versions III, Ill-R. ani/IV.
OSM-1I1 criteria'l

• Clouding of consclousneSS lrt:duced danl\ of awacencss of the ètl\1fOnmènt J. \\1th rl.'liuced C'IJXlctt~ tn slult. tiXlLS.•Iit
sustam attt:ntlOll to ètl\'lconmental stimuli.

• At kast 2 of the tollowll1g:
1 • f'ècœptuaJ dlst.urhance: mlsmlt.,'Tpcetatl0n. lllu.'ilons. nc hallucmaltlllls
:!. , Spccch that IS at tIme 1Il,ohcrcnt
'; 1f)lsturhance of skcp-waketulnL"Ss "de. \\Ith Illsomma or da\tune drO\\Sll1CSS
~ , 111,ccased or decrt:asc..'l1 Ps\'ChOmOlor aeU vlt\
51 f)ISOrletitatloll & mclllor\ Impmnncllt 1if tcstahk.
il 1Clulleai tt:atufes that dcvdap a\'Cf a short pc..TIod of tulle ( lèiU<Jll\' hours ta u.ns 1 & tend to llUl.:1Uah: ov!.."r the wllr~ llf

the ua\'
71 E\'Iùcnl.:c. l'rom the lustory. physH:al exammallOn. or lahorator\ tests. of'l =-'Pe'ltÏl: orgam' factor 'Ud~èd to he

dIOlog:Il.:.tlh rdated to the Jistuchanœ

OSM-III-R criteria 1~

L'on: prohlem =altentIon whlch stems out to 11uwarcncss of sUIToundings. 2. ~ll\' dlstrJClI':d. .\ , have trouhk !lI1lm\ 111l.!

l.:omnmllds & conl.:t:t1tratlllg. ~) uisorganued thlllkll1g (ramhling. ll1COhCfL'Ilt spèech ,. 51 hchavloral dl.U1gt:S 1 reduccJ
conSCIOllsnt:ss. pc..'Tceptllul disturhances. slL-cplwake disturh;:mces. h\'per/lwpo ps\Chnmlllor a..:tlnt\, JISOfl':lltalIon. meUlof\
unpamuent 1

• Reùlleed ahtlity to mamtam attcllHOI1 to t..".'\t.emal stnnllh l!.."g,. llllestlOns must he rcpeateu he~alLSl.: atknuon \\;:U1d':fS 1 & 10

: appcopnatd~' shtft attentlon to ne,," e'1ernaJ stllllUlt (c.g." Pt.Tscvcr.lles answl..'T to a prc\ïOUS qu~tlUnl

i• [)lsorgamzed thmkmg. 'L'i mdieatcd by ramhling. IITdcvanr. or llu:nhcrcnt speech
:• l'n:scnœ of at lcast 2 of thc lol1owmg:

[ 1 Redllccd levd of 1.:0nSCIOlisncss e,g.. dil1iclIJt\ kecpmg \\ake dunng l.:,\.umn;:llIon
2, Per~cptual Jistllrnancc: 1l1Ism1l.'Tprd;:ltlUn" IllusIOns. or halluI.:1l1aUnns
'; l f)lsturhanl.:c of sk-cp-wake cycle. \\ tth mSOnlIlIa or da\tullt: sleep1l1ess
~t [ncreascù or ùc'.:-. ',n..l ps\chomotor a~tlVIl\

5. 1)Isoflcntatton l a;llC. plaœ or person
Il 1 Mcmof\ IInpalnnellr. e,g." lIlahilüy to learn llCW m'lh.:nuI. sUl.:h as thé ni.lm~ or sc\'er~t1 lUlrdatt.'t1 oh'Cl.:b afler ri\e

Ilunutes. or to rememhcr past évcnts. sueh as hlstOr" or CUITent eplsoJé or Illnt:Ss
• Dcvdop1l1ent of al.:utt: dimeal t~alUresover a short pt.TInJ of tlme ( lISU'll1V hours 10 J'l\S 1 & tcud to tludll<lte n\Cf lhc

course or thé J.ïy
:• Eiilicr one of the tollowmg:

Il b'ldt:nl.:e trom the lustory. physll.:al cXaItllnallon. or lahoratof\ lest'i of a specllie orgalllc 1~ldor 1or 1~ldorSlludgcJ10
he dlol021CaIl\ rdated to the disturhanl.:e,

21 In thc uh~ncc'of sUl.:h cVldL'IlI.:C. an ctiologle orgi.llllc la~tor can he prcslImt.'t1lfthe distllrhancc ca1Ulot hc aCClllll1teJ li)r
h\' an\' nonorgi.llllc mentul Jisordcr. e.g.. Marne Episode: .ll.:collntmg lor aglIDllon & sk-cp distllrhunce

OSM-IV criteria 1

Impainnt.'Ilt of attention. disorgamzeJ thmking with incohere:nt spt.'Cch. rü1l1ceù kvd of COnSl.:lOUSness. lliLLslons or
hallucinatlons. disturbcd sk'Cp-wake:: c\'c1e. iucrcasü1 or dCl.:rcaS(:u psychomotor ae1l\'lt". ùisoticntutlol1. & lllemof\
lIup.unnt.'tlt 'WTrH acutchmhacute onsct with tluctllallons III dimcaI Slgns dunng the courst: ot"tht: Ua\

• DisttlrOunce of l.:OnSClOUsness f u.:.. rcduct:u dant\' of UWaft.-nc:;s of the: t.'Il\'LrOlUnel1t 1 wlth rL'liuced ahl1it\ tu focus. slIstam.
or siun aUc..'11ÙOn

• A changc 111 cognItIOn 1such as mcmOf\' ddi\:lt disoncmauon. language disturbanec 1 or the Jcwlopment of a pc..'Tœptllal
distucbanœ that is not bcttcr aCL:ountL"ll lor hy a prcc"lsting. cstahlisht.'lI. or t:volnng detll.

• The disturhance devdops o\'er a short pcnod of ttme 1usually houes to days 1& tt.'11ds to tluctuute Junng the course of the
da\'

• There is evit.lcnœ l'rom the 1u~10ry. physical t:xanunallon. or lahor.ttory tindings that the ùisturbunet: IS caLL..;c.:d h\ the
Jift:ct phYSlological const."qut.-nœs ofa !,!elleml mt:tlical conditIon
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