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Effectiveness of interventions to prevent delirium
in hospitalized patients: a systematic review

Martin G. Cole, MD; Fransois Primeau, MD; Jane McCusker, MD, DrPH

Objective: To determine the effectiveness of interventions to prevent delirium in hospitalized patients.
Data sources: Two databases, MEDLINE and CINAHL, were searched for relevant articles pub-

lished from January 1966 to May 1995 and from January 1982 to May 1995 respectively. The bib-
liographies of identified articles were searched for additional references.

Study selection: Ten articles met the following three inclusion criteria: (a) original research article,
(b) published in English or French and (c) controlled trial (nonrandomized or randomized) of an
intervention to prevent delirium in hospitalized patients. The validity of the studies was indepen-
dently assessed according to the criteria for intervention studies proposed by the Evidence-Based
Medicine Working Group.

Data extraction: Information about study design, patient population, sample size, diagnostic criteria,
interventions and results was systematically abstracted from each report. Absolute risk reduction
(ARR) for delirium was calculated for each study.

Data synthesis: Eight trials involved surgical patients and two involved elderly medical patients;
most of the studies had serious methodological limitations. Among the surgical patients the ARRs
ranged from -13% to 81 % and were not related to the type or timing of the intervention, or to
the personnel involved. Among the elderly medical patients the ARRs ranged from -3% to 3 %.

Conclusion: Interventions to prevent delirium among surgical patients may be modestly effective,
but further trials are necessary.

Objectif: Determiner l'efficacite des interventions qui visent 'a prevenir le delire chez les patients
hospitalis6s.

Sources de donnees: On a effectue des recherches dans deux bases de donn6es, MEDLINE et
CINAHL, pour trouver des articles pertinents publies entre janvier 1966 et mai 1995, et entre jan-
vier 1982 et mai 1995 respectivement. On a effectue des recherches dans les bibliographies des ar-
ticles reperes pour y trouver d'autres ref6rences.

Selection d'etudes: Dix articles ont satisfait aux trois criteres d'inclusion suivants: a) article portant
sur une recherche originale, b) publie en anglais ou en francais et c) etude controlee (non ran-
domisee ou randomisee) d'une intervention visant a prevenir le delire chez les patients hospitalises.
La validite des etudes a fait l'objet d'une evaluation independante fondee sur les critere relatifs aux
etudes d'intervention propos6s par le Groupe de travail sur la medecine fondee sur les preuves.

Extraction des donnees: On a r6sume systematiquement les renseignements tires de chaque rap-
port qui portaient sur la conception de l'etude, la population des patients, la taille de l'echantillon,
les criteres de diagnostic, les interventions et les r6sultats. On a calcule la reduction du risque ab-
solu de d6lire 'a l'6gard de chaque etude.

Synthese des donnees: Huit etudes portaient sur des patients en chirurgie et deux, sur des patients
ages en medecine. La methodologie de la plupart des etudes comportait de serieuses limites. Chez
les patients en chirurgie, la reduction du risque absolu a varie de -13 % a 81 % et n'etait liee ni au

Dr. Cole is a geriatric psychiatrist, St. Mary's Hospital, and associate professor and head of geriatric psychiatry, McGill University, Montreal, Que.; Dr. Primeau is
director, Division of Geriatric Psychiatry, St. Mary's Hospital, and assistant professor of psychiatry, McGill University; and Dr. McCusker is head, Department of
Clinical Epidemiology, St. Mary's Hospital, and professor of epidemiology and biostatistics, McGill University.

Reprint requests to: Dr. Martin G. Cole, St. Mary's Hospital Center, 3830 Lacombe Ave., Montreal QC H3T IM5

C) 1996 Canadian Medical Association (text and abstract/resume)

CAN MED ASSOC IJ NOV. 1, 1996; 155 (9) 1263.- For prescribing information see page 1 340



type ou au moment de l'intervention, ni au personnel en cause. Chez les patients ages en mede-
cine, la reduction du risque relatif a varie de -3 % a 3 %.

Conclusion: Les interventions visant a prevenir le delire chez les patients en chirurgie peuvent etre
d'une efficacite limitee, mais d'autres etudes s'imposent.

D efirium is an organic mental disorder characterized
by acute onset, altered level of consciousness, fluc-

tuating course and disturbances in orientation, memory,
attention, thought and behaviour.' It occurs in up to 51%
of medical and surgical inpatients2 and appears to be as-
sociated with significant increases in functional disability,
length of hospital stay, rates of admission to long-term
care institutions, rates of death and health care costs.2-5
Many cases of delirium occur after admission to hos-

pital,2 when there is a confluence of factors (e.g., drug
intoxication, infections, unfamiliar environment and
sensory deprivation) that predispose to, precipitate and
perpetuate delirium. Procedures to abate these factors
and prevent delirium have been described,l,8 but their
impact is not clear. Thus, we conducted a critical review
of relevant original research articles to determine the ef-
fectiveness of interventions to prevent delirium in hospi-
talized patients. The review process, modified from the
one described by Oxman, Cook and Guyatt,9 involved
systematic selection of research studies, assessment of
validity, abstraction of data and examination of results.

Methods

Literature search

The selection of articles involved three steps. First,
one of us (M.G.C.) searched two databases, MEDLINNE
and CINAHL (Nursing and Allied Health Database),
for relevant research articles published from January
1966 to May 1995 and from January 1982 to May 1995,
respectively, using the terms "delirium," "acute confu-
sion" or "post-operative psychosis," and "prevention,"
"treatment" or "intervention." Second, the bibliogra-
phies of relevant articles were searched for additional
references. Finally, all retrieved articles were screened by
one of us (M.G.C.) against the following three inclusion
criteria: (a) original research article, (b) published in
English or French and (c) controlled trial (nonrandom-
ized or randomized) of an intervention to prevent delir-
ium in hospitalized patients.

Assessment ofvalidity

To determine validity two of us (M.G.C. and EP.) in-
dependently assessed the methods and design of each
trial according to the six criteria described by the Evi-
dence-Based Medicine Working Group:'0 randomized
study, no clinically significant differences between
groups reported at baseline, equal treatment of groups
except for the intervention, blind rating of outcomes,

complete follow-up of all subjects enrolled in the trial
and intention-to-treat analysis (outcome data analysed
according to groups to which patients were assigned ini-
tially). Interobserver agreement (ICC) was 0.79. After
discussion and consensus, we awarded 1 point for each
criterion met and calculated a total quality score (rang-
ing from 0 to 6) for each trial.

Abstraction ofdata

Information about study design, patient population,
diagnostic criteria, sample size, interventions and results
was abstracted systematically from each report. To com-
pare the effect of the interventions we calculated the in-
cidence rate of delirium as measured in each study in the
treatment and control groups. We then calculated the
absolute risk reduction (ARR) and the 95% confidence
interval (CI) around the ARR."

Results

Our selection process yielded 10 trials (Table 1)- 7
nonrandomized'2-18 and 3 randomized.'9`21 The 10 trials
were separated into three groups: those involving mid-
dle-aged cardiac surgery patients,' 1-4,19 21 those involving
elderly orthopedic surgery patients'5"16 and those involv-
ing elderly medical patients.'7"8 The total quality scores
for the trials are presented in Table 2.

Middle-aged cardiac surgery patients

Lazarus and Hagens'2 conducted a nonrandomized
trial of preoperative psychiatric assessment and postop-
erative nursing support and reorientation. The treat-
ment group comprised 21 patients at one hospital; con-
trol subjects were 33 patients at another hospital. The
treatment subjects received a psychiatric consultation 2
to 3 days before surgery and special postoperative nurs-
ing care. The consultation covered five areas (patient's
view of his or her illness, reason for the surgery, attitudes
toward the surgery, characteristic coping styles and cur-
rent life situation); in addition, the psychiatrist tried to
strengthen confidence in the hospital and to reduce the
patient's anxiety concerning the surgery, sometimes with
the use of tranquilizers. The nursing care encouraged a
supportive reality-oriented relationship that stressed ori-
entation to time, place and circumstances and avoided
interruption of the patient's sleep. Outcome was assessed
during the first 2 postoperative days. Overall, 14% of
the treatment subjects experienced symptoms of delir-
ium, as compared with 3 3% of the control subjects.
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In another nonrandomized trial, Layne and Yudof-
sky'3 assessed the effectiveness of a preoperative psychi-
atric interview. The treatment group comprised 42 pa-
tients i'n one surgical unit, and the control group com-
prised 19 in another unit. The treatment subjects were
interviewed the evening before surgery about their con-
dition, the purpose of the surgery and any problems or

apprehensions. Postoperatively, 10% of the treatment
subjects and 22% of the control subjects had one or
more symnptoms of delirium.

Budd and Brown'14 conducted a nonrandomized trial
of postoperative reorientation by nursing personnel.
The first 15 enrolled patients constituted the control
group and the following 16 patients constituted the
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treatment group. Postoperatively, the treatment subjects
were observed in the intensive care unit (ICU) for signs
of delirium, whereupon a reorientation procedure was
implemented that involved orienting the patient to time,
place and physical status at each nursing contact. One or
more symptoms of delirium (disorientation in place and
time, restlessness, lability) occurred in 1 (6%) of the
treatment subjects and 13 (87%) of the control subjects.

In a randomized trial, Chatham'9 assessed the effective-
ness of postoperative education of the patient's spouse.
There were 10 treatment subjects and 10 control subjects.
Preoperatively, all of the patients were informed about the
surgery and the ICU environment. Postoperatively, a sig-
nificant family member (usually a spouse) of each patient
in the treatment group was given educational material
that described the postoperative care of the patient and
encouraged frequent eye contact, touch and verbal orien-
tation to person, place and time. Outcome was measured
using an 11-item checklist during the first 4 postoperative
days. Five of these items (orientation, appropriateness,
confusion, delusions and sleep) were significantly im-
proved or alleviated in the treatment group. Incidence
rates of delirium could not be calculated.

In another randomized trial, Owens and Hutelmyer20
tested the hypothesis that patients who were educated
preoperatively about the possibility of unusual sensory
or cognitive experiences would not have such experi-
ences postoperatively or would feel comfortable with
them if they occurred. Sixty-four consecutive patients
were alternately assigned to either a treatment or a con-
trol group. The treatment subjects were visited before
surgery by the nurse investigator, who discussed the pos-
sibility of memory loss, impaired concentration and hal-
lucinations. They were reassured that such experiences
were common and self-limited and should be discussed
with staff. The control subjects received usual care. All
patients were interviewed 4 to 8 days postoperatively.
Twenty-five (78%) of the patients in the control group
and 19 (59%) in the treatment group reported at least
one unusual experience. The treatment patients, how-
ever, were more comfortable with the experiences.

Schindler, Shook and Schwartz2' conducted a ran-
domized trial of pre- and postoperative psychiatric inter-
vention involving 16 treatment subjects and 17 control
subjects. The treatment subjects received a preoperative
psychiatric assessment that (a) established a therapeutic
relationship, (b) facilitated expression of anxiety and
concerns about the surgical procedure, (c) corrected
misperceptions about the procedure, (d) provided infor-
mation about the expected neuropsychological sequelae
and (e) communicated pertinent findings (verbal and
written) to surgical staff. In addition, they received daily
supportive psychotherapy postoperatively from the same
consultant who had performed the preoperative evalua-
tion. Signs of delirium occurred in 13% of the treatment
subjects and none of the control subjects. Nonetheless,

the treatment subjects received less morphine or benzo-
diazepines postoperatively and had a shorter mean
length of hospital stay (15.7 days v. 18.7 days).

Elderly orthopedic surgery patients

Williams and associates'" conducted a nonrandomized
trial of a systematic pre- and postoperative nursing in-
tervention involving patients aged 60 years and over
with a hip fracture who were cognitive before surgery.
The study took place in four orthopedic units in two
phases: a control phase (170 patients) and a treatment
phase (57 patients). During the treatment phase, project
staff discussed each case with the primary nurse on each
nursing shift to ensure implementation of preventive
and ameliorative approaches. Preventive approaches
were related to strange environment, altered sensory in-
put, loss of control and independence, immobility, pain
and disruption of elimination patterns; ameliorative ap-
proaches were related to mild confusion, sundowning
(agitation or confusion in the evening or at night), un-
safe behaviours, hallucinations, delusions and fear. Dur-
ing the first 5 postoperative days the incidence of confu-
sion was 44% in the treatment group and 52% in the
control group; the incidence of severe confusion was 8%
and 16%, respectively.

Gustafson and colleagues,'6 in a nonrandomized trial
of a geriatric-anesthesiologic intervention for elderly pa-
tients with a hip fracture, compared 103 treatment sub-
jects with 111 control subjects who had been admitted to
the same unit 2 to 5 years previously. Treatment subjects
received the following intervention: (a) surgery was per-
formed as soon as possible; (b) a geriatrician carried out
a preoperative examination, and patients found to have
clinical signs of heart failure were given extra doses of
diuretics and heparin (5000 U subcutaneously twice a
day) for thrombosis prophylaxis; (c) arterial blood gas
values were measured soon after admission, followed by
administration of oxygen (1 L/min) nasally, and oxygen-
enriched air throughout the operation and up to 7 days
postoperatively, if appropriate; (d) for anesthesia, plain
morphine was given subcutaneously along with spinal
anesthesia, and hypotension was treated with phenyl-
ephrine; and (e) the geriatrician assessed all patients sev-
eral times postoperatively, and those with confusion un-
derwent special examinations. The control subjects
received usual care involving various anesthetic tech-
niques but no special pre- or postoperative interven-
tions. During the first 7 postoperative days the incidence
of confusion was 48% in the treatment group and 61%
in the control group; 9% of the treatment subjects were
confused for more than 7 days, as compared with 28%
of the control subjects. Severe confusion occurred in 7%
and 30% of the subjects respectively. The mean length
of stay was 11.6 days in the treatment group and 17.4
days in the control group.
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Elderly medical patients

Nagley,'/ in a nonrandomized trial, assessed 16 nu
ing activities to prevent confusion. The treatment grc
comprised 30 patients aged 65 years and over with int
language and cognition (a score of 4 or less on the Sh
Portable Mental Status Questionnaire [SPMSQ]) xw
were admitted to a general medical division; 30 simi
patients admitted to another division constituted
control group. Nurses in the treatment division attenc
an educational session and received frequent reinfor
ment to implement 16 nursing activities related to I
tient comfort, sensory input, orientation and ambu
tion. Patients in the control division received us
hospital care. Degree of confusion was assessed 4 d
after admission. Delirium appeared to develop in oi
one patient (in the treatment group); thus, there was
significant difference between the two groups.

Wanich and associates,'8 in a nonrandomized trial,
sessed the effectiveness of a nursing intervention in p
venting delirium among 135 treatment subjects admiti
to a medical unit; the control group comprised 100 ]
tients admitted to two different medical units. All of
subjects were 70 years of age and over and did not hav
terminal illness. Treatment subjects were assessed do
by a geriatric nurse specialist, who directed the followl
nursing interventions: education of nursing staff; ori(
tation and communication; mobilization; environmen
modifications; education of caregivers; medication m,
agement; and discharge planning. Control subjects
ceived usual nursing care. Outcomes (presence of de]
ium, mortality, discharge site, length of stay, change
functional status) were determined over 5 weeks. Th(
were no significant differences between the two group
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Nagley, 1986'-
Wanich et al, 199218
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The absolute risk reductions (ARRs) and 95% confi-
dence intervals (CIs) for delirium in the 10 trials are pre-
sented in Fig. 1. The ARRs ranged from -133% to 81%
for the cardiac surgery patients, 8% to 13% for the el-
derly orthopedic surgery patients and -3% to 3% for
the elderly medical patients. There did not appear to be
any association between the quality score and the risk
difference.
The incidence rate of delirium varied greatly in the

control groups of the different studies, from 0% 17,21 to
approximately 80%.'1'2" This suggests that either the
study populations were extremely heterogeneous or that
the criteria for delirium differed to an unacceptable ex-
tent. Therefore, we did not calculate an overall estimate
of the risk difference.
The variability in the results may be explained by dif-

ferences in trial design, study quality, patient selection,
criteria for delirium, type of interventions (physician v.
nursing, preoperative v. postoperative) and sample size
(Table 1). These explanations were considered for differ-
ences within each group of studies.
Among the cardiac surgery patients four interventions

were beneficial, irrespective of the type of intervention,
the personnel involved, the timing of the intervention
(preoperative v. postoperative) or the sample size. How-
ever, study design did seem to influence outcomes: two
of the three randomized trials did not show significant
positive results,2'2' although in one of these studies2'
delirium was infrequent in the population studied.
There was little variability in the results of trials involv-
ing either elderly orthopedic patients or elderly medical
patients.

ol group Favours treatment group
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i
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50% 0o% 50% 100o%
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Fig. 1: Absolute risk reductions and 95% confidence intervals for delirium, from studies as-
sessing the effectiveness of interventions to prevent delirium in hospitalized patients.
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Discussion

We proposed to determine the effectiveness of inter-
ventions to prevent delirium among hospitalized pa-
tients. Conclusions, however, are limited because of four
methodological problems. First, the search strategy
yielded a relatively small number of trials. Second, most
of the trials were of nonrandomized design in which
outcomes were not rated blind. Third, interpretation of
the results was limited by the heterogeneity of the study
populations and interventions. Finally, the rating scale
we used, although based on evidence, has not been vali-
dated.

Limitations notwithstanding, the evidence suggests
that a broad spectrum of preventive interventions in-
volving psychiatric or medical assessment, support, edu-
cation or reorientation may be modestly effective in re-
ducing the frequency of delirium among surgical
patients; elderly orthopedic surgery patients, however,
seem to benefit less than younger cardiac surgery pa-
tients. Interestingly, interventions by nurses alone were
as effective as interventions by physicians.

Preventive interventions appeared to be less effective
for the elderly medical patients, but we could find only
two published trials,'7"8 and both had serious limitations.
In one,'7 delirium occurred in just 1 (3%) of the subjects;
in the other, 80% of the cases of delirium were diag-
nosed at the time of admission and were, therefore, not
preventable by hospital interventions. Moreover, elderly
medical patients are more likely than surgical patients to
have multiple, complex, chronic physical disorders that
may be less amenable to preventive strategies. Detection
and treatment procedures, such as those described in
two recent trials,22'23 might be more appropriate for this
population.

Study validity was not related to absolute risk reduc-
tion. The absence of such a relation in this review may
be attributed to features of the trials that were strongly
related to outcomes not having been included in the va-
lidity assessment (e.g., differences in the populations
studied, the diagnostic criteria used or the interven-
tions).

Conclusion

Interventions to prevent delirium in hospitalized pa-
tients may be modestly effective among surgical patients,
but further trials are necessary. These trials should be
conducted with rigorous standards and should target
populations specified by age, premorbid level of cogni-
tion, general physical health, severity of illness and surgi-
cal procedure. They should be randomized and an ade-
quate sample size determined with the use of power
analysis (e.g., with a power of 80%, the sample size
needed to detect the median absolute risk difference,
0.12, would be 292 at the 0.05 level of significance when

the control rate of delirium is 22%). Outcome (i.e., fre-
quency of new cases of delirium) should be rated blind as
to study group. Standard criteria (i.e., those of the Diag-
nostic and Statistical Manual of Mental Disorders, 4th
edition, revised24) should be used to diagnose delirium,
and symptom scales25 should be used to rate its severity.
Relatively simple patient education and reorientation in-
terventions should be compared with procedures involv-
ing physicians. If treatment and control subjects are cared
for in the same units, study design should minimize (or at
least monitor) contamination of the usual care given to
control subjects by the experimental treatment. Finally,
because the quality of usual care probably varies, the tri-
als should include process measures that indicate the ac-
tual differences in care received by the two groups.

We thank Dr. Franvois Bellevance, biostatistician in the Department of
Clinical Epidemiology, St. Mary's Hospital, and assistant professor of
biostatistics, McGill University, for statistical advice.
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