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A

 

BSTRACT

 

Background

 

Since in hospitalized older patients
delirium is associated with poor outcomes, we eval-
uated the effectiveness of a multicomponent strate-
gy for the prevention of delirium.

 

Methods

 

We studied 852 patients 70 years of age
or older who had been admitted to the general-med-
icine service at a teaching hospital. Patients from one
intervention unit and two usual-care units were en-
rolled by means of a prospective matching strategy.
The intervention consisted of standardized protocols
for the management of six risk factors for delirium:
cognitive impairment, sleep deprivation, immobility,
visual impairment, hearing impairment, and dehy-
dration. Delirium, the primary outcome, was assessed
daily until discharge.

 

Results

 

Delirium developed in 9.9 percent of the
intervention group, as compared with 15.0 percent of
the usual-care group (matched odds ratio, 0.60; 95
percent confidence interval, 0.39 to 0.92). The total
number of days with delirium (105 vs. 161, P=0.02)
and the total number of episodes (62 vs. 90, P=0.03)
were significantly lower in the intervention group.
However, the severity of delirium and recurrence rates
were not significantly different. The overall rate of
adherence to the intervention was 87 percent, and
the total number of targeted risk factors per patient
was significantly reduced. Intervention was associat-
ed with significant improvement in the degree of
cognitive impairment among patients with cognitive
impairment at admission and with a significant reduc-
tion in the rate of use of sleep medications among all
patients. Among the other risk factors, there were
trends toward improvement in immobility, visual im-
pairment, and hearing impairment.

 

Conclusions

 

The risk-factor intervention strategy
that we studied resulted in significant reductions in
the number and duration of episodes of delirium in
hospitalized older patients. The intervention had no
significant effect on the severity of delirium or on re-
currence rates; this finding suggests that primary
prevention of delirium is probably the most effective
treatment strategy. (N Engl J Med 1999;340:669-76.)
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ELIRIUM, also known as acute confu-
sional state, is a common, serious, and po-
tentially preventable source of morbidity
and mortality among hospitalized older

patients.
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 Delirium has particular importance be-
cause patients over 65 years of age account for more
than 48 percent of all days of hospital care.
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 Each
year, delirium complicates hospital stays for more
than 2.3 million older people, involves more than
17.5 million inpatient days, and accounts for more
than $4 billion (in 1994 dollars) of Medicare ex-
penditures.
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 Substantial additional costs accrue after
discharge from the hospital, because of the increased
need for institutionalization, rehabilitation, and home
care.
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 Moreover, the incidence of delirium will prob-
ably increase with the aging of the population.
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Previous interventional studies of delirium have fo-
cused on four types of intervention: general geriatric
approaches,
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 nursing care,

 

15-19

 

 family interventions,

 

20

 

and anesthesia.
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 Although in most of the studies
there were trends toward a reduction in delirium in
the intervention group, in most cases the reduction
was not statistically significant. Many studies had
methodologic limitations, such as small samples, use
of nontargeted interventions, and use of relatively
insensitive outcome measures (e.g., screening men-
tal-status tests or confusion checklists). Finally, most
previous studies focused on the treatment of deliri-
um rather than on primary prevention, which was
the goal of the present study.

Rarely is delirium caused by a single factor; rather,
it is a multifactorial syndrome, resulting from the in-
teraction of vulnerability on the part of the patient
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(i.e., the presence of predisposing conditions, such
as cognitive impairment, severe illness, or visual im-
pairment) and hospital-related insults (i.e., medi-
cations and procedures).

 

1,24

 

 The risk of delirium in-
creases with the number of risk factors present.

 

24,25

 

Therefore, a multicomponent approach targeted to
the patient’s risk factors is the most clinically relevant
and potentially effective intervention for delirium.

We conducted a controlled clinical trial of a mul-
ticomponent strategy to reduce the number of risk
factors for delirium with the goal of preventing de-
lirium in hospitalized older patients. Our aims were
to compare the effectiveness of a multicomponent
strategy for reducing the risk of delirium with that
of a usual plan of care for hospitalized older patients,
to determine the level of adherence to the interven-
tion protocol, and to measure the effect of the in-
tervention on the targeted risk factors.

 

METHODS

 

Study Design

 

This controlled clinical trial used prospective, individual match-
ing to compare patients admitted to one intervention and two
usual-care (control) units at a teaching hospital. Random assign-
ment of subjects to the intervention or usual-care units was not
possible because of the large number of patients in all medical
units during the time of the study. A pilot study confirmed that
randomization was not feasible, because beds in the units intend-
ed for study were often unavailable.

The prospective, individual matching strategy was chosen as an
alternative to randomization that would ensure that patients in
our study groups were comparable at base line. This strategy has
been described in detail previously.
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 In brief, all the subjects in
the intervention unit who met the eligibility criteria were en-
rolled. Concurrently, eligible patients from two usual-care units
were identified, so that the subject pool was sufficiently large to
permit the use of a computerized algorithm
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 designed to match
patients according to age within five years, sex, and base-line risk
of delirium (intermediate or high) as defined by our previously
developed predictive model.
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 The predictive model included four
of the risk factors for delirium: visual impairment, severe illness,
cognitive impairment, and a high ratio of blood urea nitrogen to
creatinine. Intermediate risk was defined as the presence of one
or two risk factors at base line, and high risk as the presence of
three or four risk factors at base line. The matching factors were
selected because previous work had established them as impor-
tant predictors of the development of delirium.
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 To control for
changing patterns of care over time, patients in the intervention
group and matched usual-care patients were required to have
been admitted within 180 days of each other. The computerized
algorithm matched patients prospectively, strictly on the basis of
their characteristics at admission.

 

Setting and Patients

 

Potential participants in the study were consecutive patients ad-
mitted to the general-medicine service (non-intensive care) at
Yale–New Haven Hospital from March 25, 1995, through March
18, 1998. Yale–New Haven Hospital, an 800-bed urban teaching
hospital with 200 medical beds, serves a large number of patients
from the community as well as a population of referred patients.
A total of 2434 patients were potentially eligible to participate:
they were admitted to one of three general-medicine units, were
at least 70 years old, had no delirium at the time of admission,
and were at intermediate or high risk for delirium at base line. Of
these, 1265 patients were excluded because of inability to partic-

ipate in interviews (because of profound dementia that precluded
verbal communication [154 patients], a language barrier [92],
profound aphasia [38], or intubation or respiratory isolation
[14]), coma or terminal illness (69 patients), a hospital stay of 48
hours or less (219), prior enrollment in this study (324), or other
reasons (e.g., unavailability of an interviewer or unavailability of
the patient because of examinations or procedures elsewhere in
the hospital) (355). Of the remaining 1169 eligible patients, the
patient, family, or physician refused enrollment in 250 cases and
a matching patient could not be found in 67 cases. Thus, the final
study sample included 852 patients, who were matched as 426
pairs of patients receiving the study intervention and usual care.

The 1265 patients who were excluded did not differ significant-
ly from the 852 patients who were enrolled in terms of age, sex,
or base-line risk of delirium; however, a larger proportion of pa-
tients receiving usual care were excluded (63 percent, vs. 50 per-
cent in the intervention group; P=0.001), mainly because more
patients were available for screening in the two usual-care units.
The 250 patients who declined to participate did not differ sig-
nificantly from the 852 who enrolled in terms of age, sex, base-
line risk of delirium, or group assignment. Of the 919 qualified
patients who agreed to enroll, 67 (7 percent) could not be
matched (24 in the intervention group and 43 in the usual-care
group). These 67 unmatched patients, as compared with the 852
enrolled patients, were significantly older (mean age, 84 and 80
years, respectively), had a higher risk of delirium at base line (high
risk, 42 percent vs. 28 percent), and were more likely to be ad-
mitted to a usual-care unit (64 percent vs. 50 percent). These dif-
ferences were due to the inherent difficulty of finding matches for
patients who were at extreme ends of the matching criteria (e.g.,
extremely old); patients receiving usual care predominated be-
cause of the matching algorithm, which kept a pool of unmatched
patients receiving usual care available to facilitate subsequent
matching.

Informed consent for participation was obtained orally from
the patients or, for those with substantial cognitive impairment,
from a proxy (usually the closest relative), according to proce-
dures approved by the institutional review board of the Yale Uni-
versity School of Medicine.

 

Assessments

 

All the assessments were carried out by members of a research
staff who had no role in the intervention and who were unaware
of the nature of the study and of the patients’ group assignments.
The staff was composed of research nurses and experienced clin-
ical researchers, all of whom underwent intensive training and fol-
lowed standard procedures outlined in a detailed training and
coding manual. At base line, standardization of assessments and
measurements of interrater reliability verified the consistency of
ratings among all the staff members. Subsequently, researchers
met monthly to review procedural and coding issues. Quality
checks of interviews and assessments of the interrater reliability
with respect to the primary outcomes and targeted risk factors
were performed every six months. All the data were collected on
standardized, precoded forms, and the data were entered twice
into a computerized data base and underwent extensive checks of
error and validity.

The screening interview included the Mini–Mental State Ex-
amination,
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 the Digit Span Test,

 

30

 

 evaluation by the Confusion
Assessment Method,

 

31

 

 assessment of Katz’s Activities of Daily
Living,

 

32

 

 the standard Jaeger test for vision, and chart review to
determine the Acute Physiology, Age, and Chronic Health Eval-
uation (APACHE II) score.

 

33

 

 The Mini–Mental State Examina-
tion measures cognitive functioning on a scale of 0 (poor) to 30
(excellent), with a score of less than 24 indicating cognitive im-
pairment. The orientation score consists of the 10 orientation
items on the Mini–Mental State Examination, each scored on a
scale of 0 to 10, with a score of less than 8 indicating disorienta-
tion. The Digit Span Test measures attention span on a scale of
0 to 7, with lower scores indicating inattention. Evaluation of Katz’s
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Activities of Daily Living assesses the ability to perform seven
basic-care skills (feeding, bathing, grooming, dressing, using the
toilet, transferring between bed and chair, and walking) on a scale
of 0 to 14, with lower scores indicating functional impairment.

Eligible patients then underwent the base-line assessment,
which included the collection of demographic data, assessment of
instrumental activities of daily living,
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 the Whisper Test

 

35

 

 for
hearing, and assessment of sleep. Visual impairment was defined
as binocular near vision, after correction, worse than 20/70 as
measured by the standard Jaeger test. The APACHE II score
measures severity of illness on a scale of 0 to 71, with higher
scores indicating increased severity. The instrumental Activities of
Daily Living scale assesses the ability to perform seven complex
activities (using the telephone, grocery shopping, using transpor-
tation, cooking, housekeeping, taking medications, and handling
finances) on a scale of 0 to 14, with lower scores indicating func-
tional impairment. The Whisper Test measures hearing according
to the number of 12 whispers heard, with 6 or fewer indicating
hearing impairment. A family member was interviewed at the
time of admission and asked to describe the patient’s cognitive
functioning before admission and any recent cognitive changes
and to complete the modified Blessed Dementia Rating Scale,

 

36,37

 

an observer-rated score that correlates directly with the number
of neuritic plaques found on postmortem examination of the
brain. The modified (shortened) version has been tested
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; scores
greater than 2 on the modified Blessed Dementia Rating Scale
indicate possible dementia. A ratio of blood urea nitrogen to cre-
atinine (both measured in milligrams per deciliter) of 18 or great-
er was used as an index of dehydration. Screening and base-line
assessments were completed within 48 hours after admission.

Subsequently, patients were evaluated daily until discharge with
a structured interview consisting of the Digit Span Test, Mini–
Mental State Examination, and Confusion Assessment Method

rating. On hospital day 5 or at discharge (if discharge was before
day 5), patients were reassessed for risk factors for delirium (Table
1). After discharge, medical records were reviewed for evidence of
delirium, final diagnoses, medications, laboratory results, and des-
tination after discharge.

 

Intervention

 

The intervention strategy, called the Elder Life Program, was
implemented by a trained interdisciplinary team, which consisted
of a geriatric nurse-specialist, two specially trained Elder Life spe-
cialists, a certified therapeutic-recreation specialist, a physical-
therapy consultant, a geriatrician, and trained volunteers. The
performance of each staff member, including volunteers, was eval-
uated quarterly, with completion of checklists to ensure compe-
tency and consistent and complete adherence to all intervention
protocols.

Six risk factors for delirium were targeted for intervention: cog-
nitive impairment, sleep deprivation, immobility, visual impair-
ment, hearing impairment, and dehydration.
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 These fac-
tors were selected on the basis of evidence of their association
with the risk of delirium and because they were amenable to in-
tervention strategies considered feasible in the context of current
hospital practice. Table 1 describes the risk group that received
each intervention, the standardized intervention protocols for
each risk factor, and the targeted outcome for each intervention
protocol.

 

Usual Care

 

Usual care consisted of standard hospital services provided by
physicians, nurses, and support staff (e.g., physical therapists,
pharmacists, and nutritionists) in the other general-medicine
units. Members of the intervention team did not provide services

 

*The orientation score consisted of results on the first 10 items on the Mini–Mental State Examination (MMSE).

†Sedative drugs included standard hypnotic agents, benzodiazepines, and antihistamines, used as needed for sleep.
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Cognitive impairment*
All patients, protocol once daily; patients with 

base-line MMSE score of <20 or orientation 
score of <8, protocol three times daily

Orientation protocol: board with names of care-team members and 
day’s schedule; communication to reorient to surroundings 

Therapeutic-activities protocol: cognitively stimulating activities 
three times daily (e.g., discussion of current events, structured 
reminiscence, or word games)

Change in orientation score

Sleep deprivation
All patients; need for protocol assessed

once daily

Nonpharmacologic sleep protocol: at bedtime, warm drink (milk or 
herbal tea), relaxation tapes or music, and back massage

Sleep-enhancement protocol: unit-wide noise-reduction strategies 
(e.g., silent pill crushers, vibrating beepers, and quiet hallways) 
and schedule adjustments to allow sleep (e.g., rescheduling of 
medications and procedures)

Change in rate of use of
sedative drug for sleep†

Immobility
All patients; ambulation whenever possible, 

and range-of-motion exercises when patients 
chronically non-ambulatory, bed or wheel-
chair bound, immobilized (e.g., because 
of an extremity fracture or deep venous 
thrombosis), or when prescribed bed rest

Early-mobilization protocol: ambulation or active range-of-motion 
exercises three times daily; minimal use of immobilizing equip-
ment (e.g., bladder catheters or physical restraints)

Change in Activities of Daily 
Living score

Visual impairment
Patients with <20/70 visual acuity on 

binocular near-vision testing

Vision protocol: visual aids (e.g., glasses or magnifying lenses) 
and adaptive equipment (e.g., large illuminated telephone key-
pads, large-print books, and fluorescent tape on call bell), with 
daily reinforcement of their use

Early correction of vision, 
«48 hr after admission

Hearing impairment
Patients hearing «6 of 12 whispers on

Whisper Test

Hearing protocol: portable amplifying devices, earwax disimpaction, 
and special communication techniques, with daily reinforcement 
of these adaptations

Change in Whisper Test score

Dehydration
Patients with ratio of blood urea nitrogen to 

creatinine»18, screened for protocol by 
geriatric nurse-specialist

Dehydration protocol: early recognition of dehydration and volume 
repletion (i.e., encouragement of oral intake of fluids)

Change in ratio of blood urea 
nitrogen to creatinine 
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