ORIGINAL INVESTIGATION

Nurses’ Recognition of Delirium and Its Symptoms
Comparison of Nurse and Researcher Ratings
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Background: Nurses play a key role in recognition of
delirium, yet delirium is often unrecognized by nurses.
Our goals were to compare nurse ratings for delirium using the Confusion Assessment Method based on routine
clinical observations with researcher ratings based on cognitive testing and to identify factors associated with underrecognition by nurses.
Methods: In a prospective study, 797 patients 70 years
and older underwent 2721 paired delirium ratings by
nurses and researchers. Patient-related factors associated with underrecognition of delirium by nurses were
examined.
Results: Delirium occurred in 239 (9%) of 2721 observations or 131 (16%) of 797 patients. Nurses identified
delirium in only 19% of observations and 31% of patients compared with researchers. Sensitivities of nurses’
ratings for delirium and its key features were generally
low (15%-31%); however, specificities were high
(91%-99%). Nearly all disagreements between nurse and
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researcher ratings were because of underrecognition of
delirium by the nurses. Four independent risk factors for
underrecognition by nurses were identified: hypoactive
delirium (adjusted odds ratio [OR], 7.4; 95% confidence interval [CI], 4.2-12.9), age 80 years and older (OR,
2.8; 95% CI, 1.7-4.7), vision impairment (OR, 2.2; 95%
CI, 1.2-4.0), and dementia (OR, 2.1; 95% CI, 1.2-3.7).
The risk for underrecognition by nurses increased with
the number of risk factors present from 2% (0 risk factors) to 6% (1 risk factor), 15% (2 risk factors), and 44%
(3 or 4 risk factors; Ptrend⬍.001). Patients with 3 or 4 risk
factors had a 20-fold risk for underrecognition of delirium by nurses.
Conclusions: Nurses often missed delirium when present, but rarely identified delirium when absent. Recognition of delirium can be enhanced with education of
nurses in delirium features, cognitive assessment, and factors associated with poor recognition.
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ELIRIUM IS a common and

serious problem for hospitalized older patients
and is associated with
substantial morbidity and
mortality rates.1 Occurring in 14% to 56%
of hospitalized older patients, delirium represents the most frequent complication of
hospitalization for this group.2,3 Despite its
importance, delirium is often underrecognized in the hospital setting. Previous
studies4-7 have shown that clinicians caring for the patient do not recognize delirium in up to two thirds of cases. Whereas
many barriers to the recognition of delirium have been hypothesized,1 patientrelated factors contributing to underrecognition have not been directly examined.
Nurses, who spend more time at the
bedside than physicians, play a crucial role
in the recognition of delirium. Because
nurses have frequent and continuous contact with patients, they can better observe
fluctuations in attention, level of consciousness, and cognitive functioning.8,9 As a result, the observations made by nurses are
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critical for the early detection of delirium
symptoms10,11 and for the continuous monitoring of these symptoms that is essential
to follow the patient’s clinical course.12 With
training and supervision, delirium symptoms can be monitored effectively by
nurses.12
The Confusion Assessment Method
(CAM) is a simple, standardized instrument designed to assist with detection of
delirium.13 The CAM is widely used in both
clinical and research settings and has been
translated into at least 5 languages. In the
initial validation study, the CAM instrument was scored by geriatricians and
trained research nurses after cognitive
assessment with the Mini-Mental State
Examination (MMSE). When validated
against the ratings of geriatric psychiatrists, the CAM had sensitivity of 94% to
100%, specificity of 90% to 95%, and high
interobserver reliability. However, the
question remained of how the CAM would
perform when rated by nurses during routine clinical care—without formal cognitive assessment. Such evaluation would of-
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PATIENTS AND METHODS
STUDY POPULATION
This study was performed as part of a larger clinical epidemiological investigation of hospitalized older patients.14-16 Potential participants were 1587 consecutive patients 70 years and older admitted to the medicine and
surgery (non–intensive care) floors at Yale–New Haven Hospital, New Haven, Conn, between November 6, 1989, and
July 31, 1991. Yale–New Haven Hospital is an 800-bed urban teaching facility with 200 medical and 190 surgical beds
serving a large community and a referral population. The
community population served represents a culturally diverse group in terms of ethnicity, educational level, socioeconomic status, and country of origin. Patients were excluded if they could not be interviewed for any reason, ie,
intubation, coma, severe aphasia, or terminal condition
(n=265 [17%]); if they were discharged within 48 hours
(n=232 [15%]); if they or their physicians declined participation (n=134 [8%]); or if they had been enrolled in
the study during a previous hospital admission (n = 142
[9%]). Of 814 enrolled participants, 7 (1%) were excluded from the present study because of incomplete interviews and 10 (1%) because of incomplete CAM information. Thus, the final sample included 797 participants.
CLINICAL EVALUATION
Trained clinical researchers conducted standardized interviews with the participants and their primary nurses from
study entry until hospital discharge. The baseline patient
interview, completed within 48 hours of admission, included demographic information (eg, age, sex, race, educational level, and marital status), current living situation,
self-reported activities of daily living,17 MMSE score,18 standard near-vision (Jaeger type) and hearing (whisper) tests,19
and the CAM rating for delirium.13 The baseline nurse interview included the nurse’s rating of the patient’s overall
mental status (confused vs not confused), any acute change
or fluctuation in mental status (yes vs no), any evidence
of delirium (present vs absent), and any evidence (present
vs absent) of each of the individual items of the CAM for
delirium (ie, inattention, disorganized thinking, altered level
of consciousness, disorientation, memory problems, or inappropriate behavior). Examples and prompts for each delirium feature were provided to assist the nurses. To avoid
potential bias, the order of nurse and patient interviews was
alternated, ie, nurses were interviewed first in half of the
cases and patients were interviewed first in the other half.
The medical record was abstracted at baseline for data required to complete an APACHE (Acute Physiology and
Chronic Health Evaluation) II score.20 A family member or

caregiver was interviewed at baseline to complete the modified Blessed Dementia Rating Scale.21,22
Thereafter, the clinical researchers interviewed the
patients and their nurses every other day until hospital
discharge. Patient interviews included MMSE and CAM
ratings. Nurse interviews included ratings of overall
mental status and evidence of delirium or specific delirium features.
All data were obtained using standardized instruments. The clinical researchers were masked to the
research questions and hypotheses. Informed consent was
obtained from participants or, for those with substantial
cognitive impairment, from the closest relative or legal
guardian. The study was approved by the institutional
review board of Yale University School of Medicine, New
Haven.
COMPARISON OF NURSE AND
RESEARCHER RATINGS
Nurse ratings of delirium (overall and individual CAM features), based on their observations during routine clinical
care without formal cognitive testing, were compared with
clinical researcher ratings. For determination of sensitivity and specificity, researcher ratings, which were based on
formal cognitive assessment including the MMSE and which
were validated in a previous study,13 were used as the reference standard. Because multiple paired observations between nurse and researcher were available for each patient, the “best case” comparison was selected as the pair
with the best observed agreement between researcher and
nurse ratings to provide 1 rating per patient. Conversely,
the “worst case” comparison was selected as the pair with
the worst observed agreement between researcher and nurse
ratings for that patient.
OUTCOMES
The primary outcomes were sensitivity, specificity, and concordance ( statistic) comparing nurse and researcher ratings of delirium. Underrecognition of delirium by nurses
was used as a secondary outcome for risk factor analyses.
DEFINITIONS OF STUDY VARIABLES
Delirium was defined by fulfillment of the CAM criteria,13
which consisted of acute onset and a fluctuating course of
symptoms, inattention, and either disorganized thinking
or altered level of consciousness. Inattention was defined
as the patient’s having difficulty focusing attention, such
as being distracted easily, or having difficulty keeping
track of what was being said. Disorganized thinking was
defined as the patient’s speech being disorganized or incoherent, such as rambling or irrelevant conversation,

fer important insight into the process of recognition of
delirium in the real-world hospital setting. This evaluation provides an opportunity to examine factors that
might contribute to underrecognition of delirium by
nurses.
The overall goal of this study was to compare recognition of delirium by nurses based on nursing observations made during routine clinical care (without for(REPRINTED) ARCH INTERN MED/ VOL 161, NOV 12, 2001
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mal cognitive testing) when interviewed by trained
researchers using the CAM compared with concurrent
ratings made by the researchers after formal cognitive assessment. The specific objectives were to compare nurse
and researcher ratings for delirium (overall) and for specific delirium features using the CAM and to identify risk
factors associated with underrecognition of delirium by
nurses.
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unclear or illogical flow of ideas, or unpredictable switching from subject to subject. Altered level of consciousness
was defined as a level of consciousness other than normal
(alert), such as vigilant (hyperalert or overly sensitive to
environmental stimuli), lethargic (drowsy but easily
aroused), or stupor (difficult to arouse). Disorientation was
defined as the patient’s demonstrating poor orientation to
time or place, such as thinking that he or she was somewhere other than the hospital, using the wrong bed, or misjudging the time of day. Memory impairment was defined
as the patient’s demonstrating memory problems, such as
the inability to remember events in the hospital or difficulty remembering instructions. Inappropriate behavior was
defined as actions considered unsafe or disruptive, such as
loud vocalizations, wandering, climbing over bedrails, and
physical or verbal aggressiveness.
Patient-related variables associated with underrecognition of delirium by nurses were evaluated. These investigations were performed to determine whether characteristics of the patients, or of the type of delirium, might have
made identification of delirium more difficult. Baseline variables examined included patient characteristics such as age,
sex, race, educational level, hearing and/or vision impairment, functional disability, cognitive impairment, and illness severity. Cutoff points for variables were selected a
priori and based on clinically relevant values or previously published studies. Any activity of daily living impairment was defined as needing physical assistance with
at least 1 of 7 basic care skills (ie, feeding, bathing, grooming, dressing, toileting, transferring, or walking) by patient self-report referent to 2 weeks before hospital admission; this cutoff point has been used previously.14,15 Hearing
impairment was defined as correctly hearing 6 or fewer of
12 numbers with both ears on the whisper test.23 Vision
impairment was defined as corrected binocular near vision worse than 20/70 on the standard bedside Jaeger test.23
Delirium risk group was defined using a previously developed predictive model14 based on 4 risk factors for delirium: vision impairment, severe illness, cognitive impairment, and a high serum urea nitrogen to creatinine ratio.
High delirium risk was defined as the presence of 3 or 4 of
these risk factors at baseline. Dementia was categorized according to the definition used in previous studies16,24 as (1)
a modified Blessed Dementia Rating Scale score greater than
4 or (2) a modified Blessed Dementia Rating Scale score
greater than 2 and an MMSE score less than 20 and duration of cognitive symptoms of at least 6 months. To indicate high severity of illness, the cutoff point of greater than
16 was used for the APACHE II index.14,25 One postbaseline variable, the presence of hypoactive delirium, was examined for its association with underrecognition by nurses.
Hypoactive delirium was defined as the presence of delirium with psychomotor retardation, characterized by an
unusually decreased level of motor activity, such as

sluggishness, staring into space, staying in one position for
a long time, or moving extremely slowly. Although different pathogenic mechanisms for delirium (eg, infection,
medications, and metabolic derangements) may have the
potential to affect recognition of delirium, exploration of
these myriad factors was beyond the scope of the present
study.
STATISTICAL ANALYSES
Sensitivity, specificity, and 95% confidence intervals for sensitivity and specificity were calculated using standard formulas.26,27 The  coefficient for concordance was used as
the index of agreement exceeding chance, and the 95% confidence interval for  was calculated using standard approaches. Kappa values greater than 0.75 indicate excellent agreement beyond chance, values from 0.40 to 0.75
indicate fair to good agreement beyond chance, and values less than 0.40 indicate poor agreement beyond
chance.28,29 For these analyses, nurse ratings were compared with researcher ratings, the reference standard. First,
nurse ratings for delirium were compared with researcher
ratings for all observations. Subsequently, the best case and
worst case (see the “Comparison of Nurse and Researcher
Ratings” subsection) observations were compared to provide 1 observation per patient. Finally, the individual CAM
delirium symptoms were compared to evaluate whether specific criteria were consistently rated differently by nurses
compared with researchers.
In bivariate analyses, rates of delirium not being recognized by nurses were calculated for the best case comparison when each risk factor was present or absent.
Crude odds ratios and associated 95% confidence intervals
were calculated. Subsequently, variables with odds ratios
greater than 2.0 and clinical relevance were selected for
evaluation in multiple logistic regression analysis. The
final risk factors were selected using a stepwise algorithm
with backward elimination (P⬍.10 to remove a variable).
To avoid redundancy, vision impairment was selected for
inclusion from among several sensory impairment variables because it had the strongest bivariate association
with underrecognition by nurses. Adjusted odds ratios and
95% confidence intervals were calculated for the final
independent risk factors from the parameter estimates and
SEs.
A risk stratification system was developed by adding
1 point for each of the final risk factors present for each
patient. The Mantel-Haenszel 2 trend test was used to compare rates of underrecognition by nurses between risk
groups.
All statistical tests were 2-tailed, and P⬍.05 was considered statistically significant. All analyses were performed using the SAS statistical program (version 6.10; SAS
Institute Inc, Cary, NC).

RESULTS

Baseline characteristics of the study population of 797
patients are shown in Table 1. Delirium occurred in
239 (9%) of 2721 observations or 131 (16%) of 797
patients. This population represents an acutely ill older
population (mean age, 78.4 years) of hospitalized medical and surgical patients. The degree of cognitive and
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functional impairment at baseline was substantial, with
40% of patients having an MMSE score less than 24 and
60% having at least 1 activity of daily living impairment
at baseline. Overall, 2721 paired observations by nurses
and researchers were made in the 797 patients, for a
mean±SD of 3.4±2.1 observations per patient. The specific nurse often varied between observations on the
same patient.
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the 3 key delirium features used in the CAM algorithm—
inattention, disorganized thinking, and altered level of
consciousness—the sensitivities ranged from 15% to 26%,
indicating that these features were often missed. For example, nurses identified inattention only 25 (15%) of the
163 times that this feature was present. Disorganized
thinking was noted by nurses in only 20 (26%) of 76 observations where present, and altered level of consciousness was noted in only 18 (15%) of 121 positive observations. However, the high specificities (99% for all)
indicate that these features were rarely identified by nurses
when absent. Kappa statistics ranged from 0.22 to 0.37,
indicating poor agreement exceeding chance. Disorientation and memory impairment were recognized in only
30 (7%) of 436 and 27 (4%) of 607 cases, respectively,
when present, with  statistics ranging from 0.02 to 0.06,
indicating extremely poor agreement. Inappropriate behavior was better recognized by nurses, with a sensitivity of 47% and  of 0.36. Notably, specificity rates remained high for all features. Nearly all disagreements in
ratings between nurses and researchers were because of
underrecognition of delirium and its symptoms by nurses
when they were present.
Potential variables associated with underrecognition of delirium by nurses are presented in Table 4. Of
14 variables considered, 6 were selected on the basis of
clinical relevance and quantitative significance (odds ratio ⬎2.0): age 80 years and older, any impairment in activities of daily living, vision impairment, high baseline
delirium risk, dementia, and presence of the hypoactive
form of delirium. After multivariable analysis, 4 final risk
factors were selected (Table 5): hypoactive delirium,
age 80 years and older, vision impairment, and dementia. Patients with hypoactive delirium demonstrated a
7-fold risk of underrecognition by nurses.
To demonstrate the cumulative effect of these risk
factors, a risk stratification system was developed by summing the number of risk factors present in each patient
(Figure). With no risk factors present, the rate of not
being recognized by nurses as having delirium was 2%,
increasing to 44% when 3 or 4 risk factors were present.

Table 2 presents the comparison of nurse and researcher delirium ratings for all paired observations and
for best and worst case comparisons. Researchers found
evidence of delirium in 239 of 2721 assessments; nurses
identified delirium in only 46 of these observations
(19.3%). Of 131 patients who developed delirium, nurses
identified this condition in only 40 (30.5%) using best
case comparisons. Thus, the sensitivity of nurse ratings
for delirium using the CAM criteria was generally low
compared with that of researcher ratings (19.3% overall, 30.5% for best case, and 13.7% for worst case), indicating that most cases of delirium were not identified
by nurses. The specificity of nurse ratings for delirium,
however, was high compared with that of researcher ratings (95.8% overall, 99.4% for best case, and 90.8% for
worst case), indicating that nurses did not overidentify
delirium (ie, identify a patient as delirious when he or
she was not). Agreement beyond chance was generally
poor (=0.18 overall, 0.40 for best case, and 0.05 for worst
case).
Table 3 presents the best case comparison of nurse
and researcher ratings of individual CAM features. For

Table 1. Baseline Characteristics of the Study Population
Patients
(N = 797)

Characteristic
Age, mean ± SD, y
Female, No. (%)
White, No. (%)
Education, mean ± SD, y*
Married, No. (%)*
Living alone, No. (%)*
Living in nursing home, No. (%)*
Any impairment in activities of daily living, No. (%)
Mini-Mental State Examination score*
Mean ± SD
⬍24, No. (%)

78.4 ± 6.1
439 (55)
723 (91)
11.3 ± 3.5
356 (45)
275 (35)
49 (6)
474 (60)
23.0 ± 6.4
319 (40)

*Data were unavailable for some individuals, as follows: education
missing for 23; marital status for 6; living alone for 3; living in a nursing
home for 9; and Mini-Mental State Examination scores for 4.

Table 2. Comparison of Nurse and Researcher Delirium Ratings*
Overall
(N = 2721 Paired Observations)
Researcher Rating

Nurse rating
Delirium
No delirium
Sensitivity (95% CI)‡
Specificity (95% CI)‡
 (95% CI)‡

Best Case† (N = 797 Patients)
Researcher Rating

Worst Case† (N = 797 Patients)
Researcher Rating

Delirium

No
Delirium

Delirium

No
Delirium

Delirium

No
Delirium

46
193

105
2377

40
91

4
662

18
113

61
605

19.3 (14.3-24.2)
95.8 (95.0-96.6)
0.18 (0.12-0.24)

30.5 (22.6-38.4)
99.4 (98.8-99.9)
0.40 (0.32-0.50)

13.7 (7.8-19.6)
90.8 (88.6-93.0)
0.05 (0.0-0.13)

*CI indicates confidence interval.
†The best case comparison was selected as the one pair (per patient) with best observed agreement between researcher and nurse ratings. The worst case
comparison was selected as the pair with the worst observed agreement between researcher and nurse ratings for that patient.
‡For sensitivity and specificity determinations, researcher ratings were used as the reference standard. Sensitivity indicates the true-positive rate, ie, how often nurses
detected delirium when it was present. Specificity indicates the true-negative rate, ie, how often nurses rated delirium as absent when it was not present. The  statistic
is an index of agreement exceeding chance.
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servations overall and in only 31% of patients where present. In addition, nurses were able to identify key features of delirium (ie, inattention, disorganized thinking,
and altered level of consciousness) in only 15% to 26%
of patients. Thus, compared with ratings by trained researchers after cognitive assessment including the MMSE,
nurses had generally low sensitivity for detection of delirium or specific delirium features, and delirium was usually unrecognized. However, the specificity of nurse ratings was high for detection of delirium or specific delirium
features; thus, delirium was rarely identified when it was
not present. Nearly all disagreements between nurse and
researcher ratings were because of underrecognition of
delirium or its features by nurses.
The study findings confirm those of the original CAM
validation study13 that the proficiency and thoroughness of the primary observations on which the ratings are
based substantially influence the effectiveness of the CAM
for delirium screening. These findings are comparable to
those of previous studies. Rockwood et al4 found a substantial false-negative rate (32%), but few false-positives (3%) when ratings by nurses were compared with
those by study physicians using delirium criteria from
the Diagnostic and Statistical Manual of Mental Disorders, Revised Third Edition.30 In another study,12 the falsepositive rate was somewhat higher, 10 (18%) of 55 patients, and false-negative ratings were not assessed.
Four independent risk factors for underrecognition
of delirium by nurses have been identified: presence of the
hypoactive form of delirium, age 80 years and older, vision impairment, and dementia. When all 4 of these risk
factors were present, the risk of underrecognition was increased more than 20-fold. Twenty years ago, Wolanin and
Phillips31 cited the failure of nurses to identify the hypoactive form of delirium because such patients tended to cooperate with their care. Nurses tended to label patients as
delirious when their behavior made them difficult to care
for. Palmeteer and McCartney32 reported that nurses did

As shown in the Figure, patients who were older, visually impaired, demented, and with hypoactive delirium
were 20-fold times less likely to be recognized by nurses
as having delirium than those who did not have these risk
factors.
COMMENT

Nurses are key to the early recognition of delirium, yet
this study showed that when the CAM was rated by untrained nurses as part of routine clinical care and without any formal cognitive assessment, delirium was often unrecognized. Nurses were asked to rate the presence
of delirium, as well as specific delirium features, using
the CAM. Despite prompting by trained researchers,
nurses properly identified delirium in only 19% of obTable 3. Best Case Comparison of Nurse and Researcher
Ratings of Individual CAM Features in 797 Patients*
Patients, No. (%)
Feature

Sensitivity

Inattention
Disorganized thinking†
Altered level of
consciousness
Disorientation†
Memory impairment†
Inappropriate behavior†

25/163 (15) 631/634 (99)
20/76 (26) 715/719 (99)
18/121 (15) 672/676 (99)

Specificity

 (95% CI)
0.22 (0.14-0.29)
0.37 (0.25-0.49)
0.22 (0.13-0.30)

30/436 (7) 338/338 (100) 0.06 (0.04-0.08)
27/607 (4) 153/153 (100) 0.02 (0.01-0.03)
8/17 (47) 759/777 (98) 0.36 (0.17-0.54)

*CAM indicates Confusion Assessment Method; CI, confidence interval. The
best case comparison was selected as the one pair (per patient) with best
observed agreement between researcher and nurse ratings. For sensitivity and
specificity determinations, researcher ratings were used as the reference
standard. Sensitivity indicates the true-positive rate, ie, how often nurses
detected the delirium feature when it was present. Specificity indicates the
true-negative rate, ie, how often nurses rated the delirium feature as absent
when it was not present. The  statistic is an index of agreement exceeding
chance.
†Ratings are missing in some patients.

Table 4. Potential Variables Associated With Underrecognition of Delirium by Nurses in 797 Patients*
Delirium Not Recognized, No. (%)
Variable

Prevalence, %

Variable Present

Variable Absent

OR (95% CI)

Baseline
Age ⱖ80 y
Male sex
Nonwhite race†
Education ⬍7 y†
Education ⬍12 y†
Any activity of daily living impairment
Hearing impairment†
Vision impairment†
Either hearing or vision impairment†
Both hearing and vision impairment†
High delirium risk
Dementia†
APACHE II score ⬎16†

40
45
9
7
42
59
42
61
74
28
27
14
24

Hypoactive form of delirium†

11

62/316 (20)
41/358 (11)
9/73 (12)
9/55 (16)
42/327 (13)
71/474 (15)
52/320 (16)
73/476 (15)
82/584 (14)
43/212 (20)
46/215 (21)
30/111 (27)
28/190 (15)

33/481 (7)
54/439 (12)
85/723 (12)
76/719 (11)
43/447 (10)
24/323 (7)
35/448 (8)
16/305 (5)
10/200 (5)
41/553 (7)
49/582 (8)
63/670 (9)
65/601 (11)

3.3 (2.1-5.2)
0.9 (0.6-1.4)
1.1 (0.5-2.2)
1.7 (0.8-3.5)
1.4 (0.9-2.2)
2.2 (1.4-3.6)
2.3 (1.5-3.6)
3.3 (1.9-5.7)
3.1 (1.6-6.1)
3.2 (2.0-5.0)
3.0 (1.9-4.6)
3.6 (2.2-5.8)
1.4 (0.9-2.3)

57/707 (8)

9.6 (5.8-16.0)

Postbaseline
38/83 (46)

*OR indicates odds ratio; CI, confidence interval; and APACHE, Acute Physiology and Chronic Health Evaluation.
†Data were unavailable for some individuals.
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Table 5. Final Independent Risk Factors Associated With
Underrecognition of Delirium by Nurses in 760 Patients*
Variable

Adjusted OR (95% CI)

Hypoactive delirium
Age ⱖ80 y
Vision impairment
Dementia

7.4 (4.2-12.9)
2.8 (1.7-4.7)
2.2 (1.2-4.0)
2.1 (1.2-3.7)

*OR indicates odds ratio; CI, confidence interval. Thirty-seven patients
were excluded because of missing data on explanatory variables as follows:
vision missing in 14; dementia in 14; both vision and dementia in 2; and
hypoactive delirium rating in 7.

25
38/87
(44%)

Relative Risk

20

15

10

27/183
(15%)
18/301
(6%)

5
4/189
(2%)
0

0
(Reference)

1

2

3 or 4

Risk Factors, No.

Risk for underrecognition of delirium by nurses by number of risk factors.
The rates of underrecognition of delirium by nurses and associated relative
risks are shown by number of risk factors present per patient
(Mantel-Haenszel 2 [trend]=91.8; P⬍.001). Thirty-seven patients were
excluded from these analyses because of missing data on risk factors as
follows: vision missing in 14, dementia in 14, both vision and dementia in 2,
and hypoactive delirium rating in 7.

not recognize cognitive impairment in a substantial proportion of older hospitalized patients compared with researchers using a standardized tool. Nurses tended to use
patient behavior as an indication of cognitive function, and
they mistook compliance as an indication of intact cognition. Thus, cooperative patients with hypoactive delirium
were consistently not identified. In addition, a recent study33
noted that nurses tended to overlook symptoms of delirium in patients with dementia. The recognition of risk
factors associated with poor recognition offers the opportunity to heighten the awareness of health care providers
to situations in which delirium is likely to be missed. Exploration of the effect of different pathogenic mechanisms
on the recognition of delirium is an important area for future research.
The poor recognition of disorientation and memory
impairment by nurses was likely due to the lack of assessment of these important domains. Previous studies
have found that nurses tend to rely considerably on the
presence of disorientation for detecting delirium; yet, disorientation alone—particularly in hospitalized older patients—tends to lack sensitivity and specificity for delirium.34 Palmateer and McCartney32 demonstrated that
nurses were not knowledgeable about cognitive assessment, dementia, or delirium. Only 35% of nurses passed
a knowledge test, and most did not consider cognitive
(REPRINTED) ARCH INTERN MED/ VOL 161, NOV 12, 2001
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testing to be a high priority in the clinical care of older
patients.
The strengths of the present study include the quality and consistency of the reference standard ratings for delirium, which have been previously validated.13,14 In addition, the large sample size and wealth of patient-related risk
factor data to examine as potential predictors of underrecognition of delirium by nurses are important advantages. Finally, the multiple paired ratings per patients enabled us to examine the full range of performance across
pairs and to select best case and worst case comparisons—
providing a sensitivity analysis of our results. Best case comparisons were used for later analyses to provide the optimal assessment of nursing performance.
Several important caveats deserve comment. First,
nurses often varied between observations on the same patient. In addition, nurses differed widely in how well they
knew the individual patients and their level of clinical
experience with older patients. These factors, however,
are likely to reflect real-world practice in the general hospital setting. Moreover, this study was performed at a large
academic teaching hospital, where nursing turnover is
relatively high. Although internal validity should not be
compromised, the study results may not generalize to all
settings, particularly to centers where nursing turnover
is low or where geriatric nursing expertise is high. Furthermore, the nursing environment has changed since
the time this study was completed. Although nurses continue to have the most frequent and continuous contact
with patients, the quantity and quality of that contact have
been compromised by contemporary acute care delivery models, with decreased nursing staff ratios and substitution of unskilled patient care assistants.35
This study holds substantial implications for care
of hospitalized older patients. Although physicians often do not identify delirium in their hospitalized older
patients,4-7 they typically see patients for only brief periods and rely heavily on nursing observations for issues such as mental status changes. The inability of nurses,
who have 24-hour contact with patients, to identify delirium is of perhaps greater concern. Nurses are at the
front line in the process of delirium recognition, and improvements in this process will be essential to make any
inroads to addressing the problem of delirium.36-38 Education and training are needed for detection of delirium
and its key features by nurses during routine clinical care.
Instruction in use of brief cognitive assessment is required or these key features will be missed.39 Such education should ideally start in nursing school and should
be an important component of continuing education programs for the nursing profession.
Strategies to enhance training and education for recognition of delirium will likely require substantial effort
on the part of all health care providers—nurses and physicians alike—and changes in current health care practices. A widespread, brief nursing mental status assessment of hospitalized older persons would represent a
tangible start to this process. Although imposing some
burden on staff time, the costs should be more than offset by savings resulting from early recognition and intervention for delirium, which is associated with substantial morbidity and mortality rates and poor hospital
WWW.ARCHINTERNMED.COM
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outcomes. Without the ability to recognize delirium
promptly, intervention strategies to decrease its impact
will have limited success, and evaluation of the effectiveness of prevention programs will not be possible. Future studies are needed to examine whether implementation of the recommended strategies, such as education
and training of nursing staff in delirium recognition, routine cognitive assessment of older patients, and heightened awareness to high-risk patients, would result in improved recognition of delirium and reduction in its adverse
outcomes.
Accepted for publication March 13, 2001.
This study was supported in part by grant RO1AG12551
and Midcareer Award K24AG00949 (Dr Inouye) from the
National Institute on Aging, Bethesda, Md; by in-kind support from the Claude D. Pepper Older Americans Independence Center (P60AG10469) from the National Institute on
Aging; and by Donaghue Investigator Award DF98-105 from
the Patrick and Catherine Weldon Donaghue Medical Research Foundation, West Hartford, Conn (Dr Inouye). This
article was completed while Dr Inouye was working on research travel grant 1001225 from the Burroughs Wellcome Fund, Morrisville, NC.
We thank the nurses, patients, and families from Yale–
New Haven Hospital who participated in this study and research staff at the Yale Program on Aging. This work is dedicated to Benjamin, Joshua, and Jordan Helfand.
Corresponding author and reprints: Sharon K. Inouye, MD, MPH, Yale University School of Medicine, Yale–
New Haven Hospital, 20 York St, Tompkins 15, New Haven, CT 06504.

13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.

24.
25.
26.
27.

REFERENCES

28.

1. Inouye SK, Schlesinger MJ, Lydon TJ. Delirium: a symptom of how hospital care
is failing older persons and a window to improve quality of hospital care. Am J
Med. 1999;106:565-573.
2. Inouye SK. The dilemma of delirium: clinical and research controversies regarding
delirium in hospitalized elderly medical patients. Am J Med. 1994;97:278-288.
3. Gillick MR, Serrell NA, Gillick LS. Adverse consequences of hospitalization in the
elderly. Soc Sci Med. 1982;16:1033-1038.
4. Rockwood K, Cosway S, Stolee P, et al. Increasing the recognition of delirium in
elderly patients. J Am Geriatr Soc. 1994;42:252-256.
5. Gustafson Y, Brannstrom B, Norberg A, Bucht G, Winblad B. Underdiagnosis and
poor documentation of acute confusional states in elderly hip fracture patients.
J Am Geriatr Soc. 1991;39:760-765.
6. Cameron DJ, Thomas RL, Mulvihill M, Bronhelm H. Delirium: a test of the Diagnostic and Statistical Manual III criteria on medical inpatients. J Am Geriatr Soc.
1987;35:1007-1010.
7. Levkoff SE, Safran C, Cleary PD. Identification of factors associated with the diagnosis of delirium in hospitalized elderly patients. J Am Geriatr Soc. 1988;36:
1099-1104.
8. Foreman MD. Acute confusional states in hospitalized elderly: a research dilemma. Nurs Res. 1986;35:34-38.
9. Lacko L, Bryan Y, Dellasega C, Salerno F. Changing clinical practice through research: the case of delirium. Clin Nurs Res. 1999;8:235-250.
10. Pompei P. Delirium in hospitalized elderly. Hosp Pract. 1993;28:69-76.
11. Roth M. Clinical perspectives. Int Psychogeriatr. 1991;3:309-317.
12. Gagnon P, Allard P, Masse B, DeSerres M. Delirium in terminal cancer: a pro-

29.

(REPRINTED) ARCH INTERN MED/ VOL 161, NOV 12, 2001
2473

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

spective study using daily screening, early diagnosis, and continuous monitoring. J Pain Symptom Manage. 2000;19:412-426.
Inouye SK, Van Dyck CH, Alessi CA, Balkin S, Siegal AP, Horwitz RI. Clarifying
confusion: the Confusion Assessment Method: a new method for detection of
delirium. Ann Intern Med. 1990;113:941-948.
Inouye SK, Viscoli CM, Horwitz RI, Hurst LD, Tinetti ME. A predictive model for
delirium among hospitalized elderly persons based on admission characteristics. Ann Intern Med. 1993;119:474-481.
Inouye SK, Wagner DR, Acampora D, et al. A predictive index for functional decline in hospitalized elderly medical patients. J Gen Intern Med. 1993;8:645652.
Inouye SK, Robison JT, Froehlich TE, Richardson ED. The Time and Change Test:
a simple screening test for dementia. J Gerontol A Biol Sci Med Sci. 1998;53:
M281-M286.
Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in the
aged: the index of ADL, a standardized measure of biological and psychosocial
function. JAMA. 1963;185:914-919.
Folstein MF, Folstein SE, McHugh PR. The Folstein Mini-Mental State Examination: a practical method for grading the cognitive state of patients for the clinician. J Psychiatr Res. 1975;12:189-198.
MacPhee GJ, Crowther JA, McAlpine CH. A simple screening test for hearing impairment in elderly patients. Age Ageing. 1988;17:347-351.
Knaus WA, Draper EA, Wagner DP, Zimmerman JE. APACHE II: a severity of disease classification system. Crit Care Med. 1985;13:818-829.
Blessed G, Tomlinson BE, Roth M. The association between quantitative measures of dementia and of senile change in the cerebral grey matter of elderly subjects. Br J Psychiatry. 1968;114:797-811.
Uhlmann RF, Larson EB, Buchner DM. Correlations of Mini-Mental State and Modified Dementia Rating Scale to measures of transitional health status in dementia. J Gerontol. 1987;42:33-36.
Inouye SK, Bogardus ST, Charpentier PA, et al. A clinical trial of a multicomponent intervention to prevent delirium in hospitalized older patients. N Engl J Med.
1999;340:669-676.
Froehlich TE, Robison JT, Inouye SK. Screening for dementia in the outpatient
setting: the Time and Change Test. J Am Geriatr Soc. 1998;46:1506-1511.
Daley J, Jencks S, Draper D, Lenhart G, Thomas N, Walker J. Predicting hospitalassociated mortality for Medicare patients. JAMA. 1988;260:3617-3624.
Sackett DL, Haynes RB, Tugwell P. Clinical Epidemiology: A Basic Science for
Clinical Medicine. Boston, Mass: Little Brown & Co Inc; 1985.
Altman DG. Practical Statistics for Medical Research. New York, NY: Chapman
& Hall; 1991.
Feinstein AR. Clinical Epidemiology: The Architecture of Clinical Research. Philadelphia, Pa: WB Saunders Co; 1985.
Fleiss JL. Statistical Methods for Rates and Proportions. New York, NY: John
Wiley & Sons Inc; 1981.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, Revised Third Edition. Washington, DC: American Psychiatric Association; 1987.
Wolanin MO, Phillips LRF. Confusion: Prevention and Care. St Louis: Mosby–
Year Book Inc; 1981:2-6.
Palmeteer LM, McCartney JR. Do nurses know when patients have cognitive deficits? J Gerontol Nurs. 1985;11:6-16.
Fick D, Foreman MD. Consequences of not recognizing delirium superimposed
on dementia in hospitalized elderly individuals. J Gerontol Nurs. 2000;26:30-40.
Foreman MD. The cognitive and behavioral nature of acute confusional states.
Sch Inq Nurs Pract. 1991;5:3-17.
Institute of Medicine. Nursing Staff in Hospitals and Nursing Homes: Is It Adequate? Washington, DC: National Academy Press; 1996.
Neelon VJ. Postoperative confusion. Crit Care Nurs Clin North Am. 1990;2:579587.
O’Brien LA, Brisso JA, Maislin G, Chiu GY, Evans L. Hospitalized elders: risk of
confusion with hip fracture. J Gerontol Nurs. 1993;19:25-31.
Kozak-Campbell C, Hughes AM. The use of functional consequences theory in
acutely confused hospitalized elderly. J Gerontol Nurs. 1996;22:27-36.
Foreman MD, Fletcher K, Mion LC, Trygstad LJ, and the NICHE Faculty. Assessing cognitive function. In: Abraham A, Bottrell MM, Fulmer TT, Mezey MD, eds.
Geriatric Nursing Protocols for Best Practice. New York, NY: Springer Publishing Co Inc; 1999.

WWW.ARCHINTERNMED.COM

©2001 American Medical Association. All rights reserved.

