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Objective: To assess a systematic intervention in cases of delirium in elderly inpatients.
Design: Randomized, controlled trial.
Setting: University-affiliated, primary acute care hospital.
Patients: Patients aged 75 years or over admitted to the medical department. They were
screened within 24 hours after admission, and 88 patients with delirium (according to the cri-
teria of the Diagnostic and Statistical Manual of Mental Disorders, third revised edition)
were detected and enrolled in the trial. The patients were randomly allocated to the treatment
group (42) or the control group (46); all were followed up until the end of the study.
Intervention: Patients were assessed on enrolment and 1, 2, 4 and 8 weeks later. Those in
the treatment group received a consultation by a geriatric internist or psychiatrist and follow-
up by a liaison nurse. Those in the control group received regular medical care.
Outcome measures: Short Portable Mental Status Questionnaire (SPMSQ), Crichton Geri-
atric Behavioural Rating Scale (CGBRS), use of restraints, length of hospital stay, discharge
to a setting providing more care than was needed before admission and mortality rate.
Results: Two weeks after admission, patients in the treatment group showed an improvement
in their mean SPMSQ scores, from 8.2 (standard deviation [SD] 1.9) to 7.9 (SD 2.5), whereas
the control group showed a deterioration, from 8.4 (SD 1.7) to 9.1 (SD 1.1); this difference
had disappeared by the end of the 8-week period (p < 0.05). Mean CGBRS scores were
higher in the treatment group (32.0 [SD 8.6]) than the control group (28.5 [SD 9.4]) on enrol-
ment and had improved more markedly by the end of the 8-week period (to 23.9 [SD 7.8] v.
25.0 [SD 7.0], p = 0.06). There was no statistically significant difference between the groups
in use of restraints, length of hospital stay, discharge to a setting providing more care than
was needed before admission or mortality rate.
Conclusion: The beneficial effects of systematic detection and intervention in cases of delir-
ium in elderly inpatients were small.

Objectif: Evaluer une intervention systematique dans les cas de delire chez des patients ages
hospitalises.
Conception : Essai contr6le randomise.
Contexte : Hopital de soins actifs primaires affilie a une universite.
Patients : Patients de 75 ans ou plus admis au departement de medecine. Ils ont ete examineis
dans les 24 heures suivant l'admission et l'on a repere 88 patients atteints de delire (selon les
criteres du Diagnostic and Statistical Manual ofMental Disorders, troisieme edition revisee).
On les a inscrits a l'essai. Les patients ont ete repartis de fa,on aleatoire entre le groupe de
traitement (42) ou le groupe t6moin (46). On a effectue un suivi dans tous les cas, jusqu'a la
fin de l'etude.
Intervention: On a evalue les patients au moment de l'inscription et 1, 2, 4 et 8 semaines
plus tard. Les patients du groupe de traitement ont requ une consultation aupres d'un inteme
en geriatrie ou d'un psychiatre et une infirminere de liaison a effectue le suivi. Les patients du
groupe temoin ont requ des soins medicaux ordinaires.
Mesures des resultats: Short Portable Mental Status Questionnaire (SPMSQ), Crichton
Geriatric Behavioural Rating Scale (CGBRS), utilisation de dispositifs de contention, duree
de l'hospitalisation, liberation dans un contexte fournissant plus de soins que ceux dont le su-

jet avait besoin avant l'admission et taux de mortalite.
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Resultats: Deux semaines apres l'admission, les resultats SPMSQ moyens des patients du
groupe de traitement se sont ameliores pour passer de 8,2 (ecart type [ET] 1,9) a 7,9 (ET 2,5),
tandis que ceux des patients du groupe temoins se sont degrades pour passer de 8,4 (ET 1,7)
a 9,1 (ET 1,1 ); cet ecart avait disparu a la fin de la periode de 8 semaines (p < 0,05). Les re-
sultats CGBRS moyens etaient plus eleves chez les sujets du groupe de traitement (32,0 [ET
8,6]) que chez ceux du groupe temoin (28,5 [ET 9,4]) au moment de l'inscription au projet et
s'etaient amelior's davantage a la fin de la periode de 8 semaines (pour passer a 23,9 [ET
7,8] c. 25,0 [ET 7,0], p = 0,06). 11 n'y avait pas d'ecart statistiquement important entre les
groupes quant a l'utilisation de dispositifs de contention, la duree de l'hospitalisation, la
liberation dans un contexte fournissant plus de soins que ceux dont les sujets avaient besoin
avant l'admission, ou le taux de mortalite.
Conclusion: Les effets benefiques de la detection systematique et de l'intervention dans les
cas de dMlire chez les patients ag6s hospitalises sont minimes.

elirium is an organic mental disorder character-
ized by acute onset, altered level of conscious-

L..uness, fluctuating course and disturbances in orien-
tation, memory, attention, thought and behaviour.' It occurs
in 11% to 26% of elderly medical inpatients2-'I and appears
to be associated with significant increases in length of hos-
pital stay, rates of admission to long-term care institutions,
functional disability and rates of death.'2-6 Moreover, de-
spite the potential benefits of prompt treatment involving
medical and nursing interventions78'4,7 '9 84% to 95% of
cases are not recognized by attending physicians.7"'

These findings suggest that hospitals should insti-
tute programs to detect delirium and intervene in its
management. However, there is little evidence that such
programs would have a positive impact on outcome.
Thus, we conducted a randomized clinical trial to deter-
mine whether systematic detection and treatment of el-
derly medical inpatients with delirium would reduce
cognitive impairment, abnormal behaviour, functional
disability, use of restraints, length of hospital stay, need
for increased care after discharge and rate of death.

Methods

Design

The trial was conducted at St. Mary's Hospital Cen-
ter, Montreal, a university-affiliated, primary acute care
hospital of 400 beds. Patients aged 75 years and over ad-
mitted to the medical department (excluding those with a
primary diagnosis of cerebrovascular accident) consti-
tuted the sampling frame of the study. Within 24 hours
after admission a research associate screened each pa-
tient for eligibility: patients were included in the study if
they spoke English or French and had not been admitted
to the intensive care unit (ICU) or the cardiac monitoring
unit (CMU) or referred to oncology or geriatric services.
Eligible patients who scored 5 or more on the Short
Portable Mental Status Questionnaire20 (SPMSQ), indi-
cating moderate to severe cognitive impairment, were
assessed by the study nurse with the use of the Confu-
sion Assessment Method (CAM).2' Those in whom delir-
ium was diagnosed (according to the criteria of the Di-
agnostic and Statistical Manual of Mental Disorders,

third revised edition22 [DSM-ILI-R]) were enrolled in the
study and randomly allocated (without stratification) to
either the treatment or the control group. After allocation
the research associate, who was blind to group assign-
ment throughout the study, completed assessment 1 us-
ing the SPMSQ and the Crichton Geriatric Behavioural
Rating Scale (CGBRS).23

The treatment group received the intervention and
the control group received regular medical care. The in-
tervention comprised two parts: consultation by a geria-
trician or geriatric psychiatrist and follow-up by a liaison
nurse. The consultation was completed within 24 hours
after referral and involved a review of the patient's chart
or interviews with the patient, family or staff to deter-
mine the previous psychiatric and medical history, his-
tory of the present illness, personal and family history,
and current mental status. This information was used to
make a diagnosis, determine the probable cause(s) of the
delirium and make treatment recommendations. The
findings and recommendations were summarized on the
regular hospital consultation form and flagged in the
progress notes.

The nurse visited daily during the patient's stay (up
to a maximum of 8 weeks) to assess his or her condition,
review the medical record, ensure that previous recom-
mendations had been implemented, liaise with family
members and discuss management with the patient's
nurses with the use of a protocol (Table 1) attached to the
patient's care plan. When appropriate, the nurse dis-
cussed management problems with the geriatrician or
geriatric psychiatrist who had completed the consultation,
and when necessary the specialist reassessed the patient.
At least once a week for 8 weeks the nurse recorded in
the progress notes the results of a new mental status ex-
amination, information on compliance with previous rec-
ommendations and any additional recommendations.

One, 2, 4 and 8 weeks after enrolment, the research
associate reassessed patients in both treatment and control
groups using the same measures. After the fifth and final
assessment the research associate collected information
from each patient's medical record. Five kinds of informa-
tion were collected on the treatment group: (a) whether
the initial consultation was noted in the patient's record;
(b) whether restraints had been used, as reported in the
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nursing notes on the days of the study assessments; (c) the
length of hospital stay during the study period and
whether the patient had been discharged (and to where) or

had died; (d) the consultant's initial recommendations and
the extent of compliance with them; and (e) dates of fol-
low-up visits, additional recommendations and the extent

of compliance with these recommendations. Compliance
was assessed through examination of the patient's hospital
order sheets, nurses' medication sheets and the results of
consultations and laboratory tests for the week after each
recommendation.

The research associate collected the same kind of
information on (a), (b) and (c) from the control group. In
addition, it was noted whether the delirium had been de-
tected by the attending physician.

Measures

Measures included the SPMSQ, the CAM and the
CGBRS.

The SPMSQ is a widely used, observer-rated 10-

item questionnaire that evaluates orientation, memory

and concentration. The test-retest reliability is reported
to be 0.8. Scale scores range from 0 (no impairment) to
10 (severe impairment). At a cut-off point of five errors

the instrument is reported to have a sensitivity of 41%,
specificity of 100% and positive predictive value of
100% in identifying medical inpatients with organic
brain syndromes.6

The CAM is a structured interview that assesses the
nine symptom domains of delirium specified in the
DSM-III-R: acute onset and fluctuating course, inatten-
tion, disorganized thinking, altered level of conscious-
ness, disorientation, memory impairment, perceptual
disturbance, psychomotor activity and sleep/wake distur-
bance. The behaviours and symptoms associated with
each domain are described in explicit terms so that a

trained interviewer can conduct the assessment. Because
the CAM includes direct questions as well as observa-
tions it can be used to evaluate both communicative and
noncommunicative patients. The CAM was validated
against the clinical judgement of a psychiatrist and found
to have a sensitivity of 97% and a specificity of 92%.2'
Interrater agreement (x) with trained personnel was 1.0.

The CGBRS is a rating scale for abnormal behav-
iour and activities of daily living, completed by an inter-
viewer in conjunction with someone in close contact
with the patient (e.g., a nurse or family member). For
this study the scale was modified for greater reliability.25
It included 10 items (walking, orientation, comprehen-
sion, cooperation, restlessness, dressing, feeding, conti-
nence, sleep and objective mood), each scored from 1 to
5. The total score could range from 10 (no impairment)
to 50 (severe impairment).

The nurse and research associate were trained in the
use of the measures before data collection began. This
training included discussion and trial rating of cases un-

til satisfactory interrater agreement was obtained. During
the study approximately every 10th patient was assessed
independently by the nurse or research associate and the
principal investigator (M.C.), and interrater reliability
was calculated. Interrater agreement (iK) on the CAM
was 1.0, and the interrater correlation coefficients (r) for
both the SPMSQ and the CGBRS were greater than 0.9.

Data analysis

Given that we wished to detect a change in the
measures of at least one standard deviation at the 0.05
level of significance, the power of the statistical tests
had be 0.8 for a sample of 30 or more.26

Three statistical methods were used to analyse the
data. Significant differences (at the 0.05 level) between
treatment and control groups ("intention to treat" analy-
sis) were determined by multivariate analysis of variance
to show main effects between groups (G), repeated ob-
servations over time (T) and G x T interactions. Mean

differences between pairs of continuous demographic
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Table 1: Nursing intervention protocol*

Environment
Sensory input: not excessive, inadequate or ambigu-
ous. Room should have adequate light and be quiet.
Some patients prefer radio or television for familiar
background stimulation. Present one stimulus or task
at a time. Medication schedules should not interrupt
sleep.

Orientation
Room should have a clock, calendar and chart of the
day's schedule. Keep the patient in the same sur-
roundings. Verbal reminders of the time, day and place
should be used frequently. Evaluate the need for eye-
glasses, hearing aids and foreign language inter-
preters.

Familiarity
Obtain familiar possessions from home, particularly
objects from the bedside, to help orient the patient.
Request family members to stay with the patient. They
provide the basis for correct orientation, effective com-
munication, support and aftercare planning. Discuss
familiar areas of interest, such as hobbies and occupa-
tion. Allow the same staff members to care for the pa-
tient.

Communication
Instructions and explanations should be clear, slow-
paced, simple and repetitive. Use face-to-face contact.
Convey an attitude of warmth and kind firmness. Fre-
quently address the patient by name and convey iden-
tifying information, such as "I am your nurse." Ac-
knowledge the patient's emotions and encourage
verbal expression.

Activities
Avoid physical restraint. Allow free movement, pro-
vided the patient is safe. Encourage self-care and
other personal activities to reinforce competence and
enhance self-esteem.

.Adapted from Beresin.2- Reproduced with permission from the publisher,
Decker Periodicals.
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and clinical variables were analysed by means of t tests
and of categorical variables by X2 techniques.

Ethical issues

Assent was obtained (according to Medical Re-
search Council of Canada guidelines27) from all patients
eligible to participate in the trial. Patients in the control
group received regular hospital care, and although these
patients were not initially referred to a geriatrician or
geriatric psychiatrist, the attending staff were free to re-
quest a consultation at any time.

Results

Sample characteristics

During the study period 972 patients aged 75 years
or older were admitted to the medical department; of
these, 488 were excluded from the study. The reasons for
exclusion were language barrier (n = 47), admission to
the ICU (n = 47) or the CMU (n = 84), referral to oncol-
ogy (n = 49) or geriatric (n = 196) services, discharge (n
= 22), death (n = 8), a combination of these reasons (n =
33) and refusal to participate (n = 2). Of the 484 eligible
patients 174 (36%) had an SPMSQ score of 5 or more,
and 88 (18%) were diagnosed as having delirium and
were enrolled in the study. The patients with an SPMSQ
score of 5 or more were significantly older than the ad-
mitted (85.5 v. 82.6 years, t = 6.03, p < 0.001) and the
eligible patients (85.5 v. 83.3 years, t = 5.21, p < 0.001).
The proportion of female to male patients did not differ
significantly between the groups.

Forty-two patients were allocated to the treatment
group and 46 to the control group. Initially, there were
no significant differences between the groups in mean
age, sex distribution or mean SPMSQ and CGBRS
scores (Table 2). Of the 42 patients in the treatment
group 3 were discharged or died before they could un-
dergo assessment 1. Of the 46 control patients 14 had a
consultation with a geriatrician or a geriatric psychiatrist
at the request of staff during the study period. There
were no significant differences in demographic and clin-
ical variables or in the initial measures between these pa-

tients and the ones not so referred. A diagnosis of delir-
ium (acute confusional state) was recorded in the chart
by the attending physician in 16% of the control cases.

According to DSM-III-R criteria 11 patients (28%)
in the treatment group had delirium alone, 22 (56%) had
delirium superimposed on dementia (Alzheimer's disease
in most cases), and 6 (16%) had delirium superimposed
on another psychiatric disorder. The delirium was attrib-
uted to drugs (n = 1), cardiovascular disease (n = l), in-
fection (n = 4), other causes (n = 7) or a combination of
factors (n = 16). The cause was not determined in 10
cases.

Initial recommendations were made for all 39 patients
in the treatment group who underwent assessment 1; for 25
there were follow-up recommendations. Initial recommen-
dations included investigations (n = 4), drug prescriptions
(n = 3), other (n = 7) or a combination (n = 25). Follow-up
recommendations included investigations (n = 1), drug
prescriptions (n = 1), other (n = 3) or a combination (n =
20). The number of follow-up notes by the nurse ranged
from 0 to 8 (mean 3.0); 97% of eligible notes were com-
pleted. The rates of full compliance with the initial recom-
mendations ranged from 77% for investigations to 96% for
other types; the rates for follow-up recomendations ranged
from 50% for investigations to 91% for other types.

Outcomes

Of the 88 subjects enrolled in the study 44 were
discharged, 13 remained in hospital, and 31 died. The
initial scores on the SPMSQ and CGBRS were higher
(patients were more impaired) among those who died
than among those who survived, but the differences were
not statistically significant.

The mean scores of the treatment and control
groups are presented for each measure of each assess-
ment in Table 3. Multivariate analysis of variance for
those who survived the 8 weeks (n = 57) showed a sig-
nificant difference in improvement on the SPMSQ over
time between the treatment and control groups (F =
2.47, p < 0.05) and a marginally significant difference in
improvement on the CGBRS (F = 2.30, p = 0.06). The
pattern of the results did not change whether or not those
who died were included in the analysis.

Table 2: Characteristics at enrolment of treatment and control groups of
elderly medical inpatients with a diagnosis of delirium
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At each assessment there were no significant differ-
ences between the treatment and control groups in the
use of restraints, length of hospital stay, discharge rate,
discharge to a setting providing more care than was
needed before admission or mortality rate. There were
no significant differences in outcome between patients in
the treatment group who received a consultation from a
geriatrician versus a geriatric psychiatrist. Patients in the
treatment group without dementia or with a specific
cause of delirium were more likely to improve, signifi-
cantly so at 2 weeks (X2 = 4.05, p < 0.05 and X2 = 5.99,
p < 0.02 respectively).

Discussion

This trial was carried out to determine whether sys-
tematic detection and intervention in cases of delirium
would be effective in reducing cognitive impairment, ab-
normal behaviour, functional disability, use of restraints,
length of hospital stay, need for increased care after dis-
charge and mortality rate. The impact was found to be
small. There was a significant difference in SPMSQ
scores and a marginally significant difference in CGBRS
scores between the treatment and control groups over
time, but differences on other outcome measures were
not statistically significant. Patients without dementia or
with a specific cause of delirium were more likely to im-
prove.

The clinical importance of the significant differ-
ences in outcomes is debatable. The SPMSQ scores im-
proved in the treatment group and worsened in the con-
trol group during the first weeks after admission, but
there was little difference between the groups at 8

weeks. It appears that detection and intervention may
have resulted in more rapid recovery of cognitive func-
tion, although the import of this finding is not clear. The
CGBRS scores, on the other hand, improved in both
groups throughout the study, more so in the treatment
group. The size of this improvement in the treatment
group (8.1 points) as compared with the control group
(3.5 points) is probably clinically relevant.

Eight features of the study may have reduced the
magnitude of the treatment effects. First, we excluded
patients admitted to the geriatric department, and these
patients may have had more treatable conditions. When
we systematically screened samples of these patients,
however, the 23% who had delirium did not differ from
the delirious patients enrolled in the study in terms of
age, sex, initial SPMSQ and CGBRS scores, presence of
dementia or probable cause(s) of delirium. Second, our
screening procedure selected patients with moderate to
severe cognitive impairment (SPMSQ score of 5 or
more); clearly, many patients with mild delirium were
not detected. Third, cases were identified at the time of
admission (prevalent cases); patients in whom delirium
developed during the hospital stay (incident cases) might
have been more responsive to detection and intervention.
Fourth, the intervention involved just consultation with a
geriatrician or a geriatric psychiatrist with.follow-up as
necessary, although rates of compliance with the recom-
mendations were generally high. Fifth, the relatively
small number of cases (n = 88) in our sample reduced
the power of the study, but we had decided at the outset
that differences of less than one standard deviation in
our principal measures were probably not clinically im-
portant. Sixth, 3 patients in the treatment group did not

Table 3: Results on outcome measures over 8 weeks of follow-up*

Treatment groupOutcome measuret

Mean SPMSQ score (and SD)
Enrolment
Week 1
Week 2
Week 4
Week 8

Mean CGBRS score (and SD)
Enrolment
Week 1
Week 2
Week 4
Week 8

Proportion requiring
restraints, %

Mean length of stay, d
Proportion requiring greater
care after discharge, %

Mortality rate, %

'The mean SPMSQ and CGBRS scores are for the 57 patients who were alive after the fol-
low-up period. The remaining outcome measures are for all 88 patients.
tThe groups differed significantly in the SPMSQ and CGBRS scores over 8 weeks: F= 2.47
(p < 0.05) and 2.30 (p = 0.06) respectively by multivariate analysis of variance.

8.2
8.0
7.9
7.7
7.7

32.0
29.3
27.9
27.6
23.9

37
25.3

7
33

(1.9)
(2.6)
(2.5)
(2.5)
(2.5)

(8.6)
(8.7)
(8.9)
(8.5)
(7.8)

Control group

8.4
8.7
9.1
8.6
7.8

28.5
28.1
27.3
26.1
25.0

29
22.7

7
37
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(1.7)
(1.5)
(1. 1)
(1.7)
(2.6)

(9.4)
(6-9)
(7.0)
(6-8)
(7.0)
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receive the intervention, and 14 patients in the control
group received a consultation. Seventh, the characteris-
tics of the enrolled patients may have reduced the impact
of the procedures: the patients were relatively old (mean
age 86.1 years) and very ill (mortality rate 35%), more
than half were demented as well as delirious, and in few
cases could the delirium be attributed to a single cause.
Finally, the Hawthorne effect, whereby implementation
of the study resulted in improved detection and manage-
ment of all patients with delirium, may have reduced the
observed differences between the treatment and control
groups.

This study provides a model for evaluating the ef-
fectiveness of a geriatric service for a specific condition.28
In this case the beneficial effects were small. In future tri-
als the impact of these procedures might be increased by
either targeting cases more likely to respond or else inter-
vening more intensively. In the first instance, studies
could examine the effect of selecting patients who are
younger, have milder cognitive impairment and are less
physically ill, patients without dementia or whose delir-
ium has a specific cause, and incident instead of preva-
lent cases. In the second instance, the intervention could
be augmented by regular follow-up by the geriatric spe-
cialists or more rigorous application of the nursing care
protocol. If such strategies can increase effectiveness,
then systematic detection and intervention in cases of
delirium may have a role to play in the management of
elderly medical inpatients.
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nursing staff, and Dr. Jane McCusker, Department of Clinical
Epidemiology.

The study was supported financially by the St. Mary's
Hospital Foundation.
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