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Background.

 

Hip fracture patients are at increased risk of confusion or delirium due to the trauma associated with
the injury and the rapid progression to hospitalization and surgery, in addition to the pain and loss of function experi-
enced. Hip fracture patients who develop delirium may require longer hospital stays, are more often discharged to long-
term care, and have a generally poor prognosis for returning home or regaining function in activities of daily living
(ADL).

 

Methods.

 

The present study examines the impact of delirium present on hospital admission in a sample of 682 non-
demented, aged hip fracture patients residing in the community at the time of their fracture. In-hospital assessments de-
signed to assess both prefracture and postfracture functioning, as well as follow-up interviews at 2, 6, 12, 18, and 24
months postfracture, were obtained from participants.

 

Results.

 

Analyses indicate that baseline or admission delirium is an important prognostic predictor of poor long-term
outcomes in persons without known cognitive impairment, after controlling for age, gender, race, comorbidity, and func-
tional status. Delirium at admission (i.e., prior to surgery) was associated with poorer functioning in physical, cognitive,
and affective domains at 6 months postfracture and slower rates of recovery. Impairment and delays in recovery may be
further exacerbated by increased depressive symptoms in confused patients over time. Delirium on hospital admission
was not a significant predictor of mortality after adjustment for confounding factors.

 

Conclusions.

 

The present findings further emphasize the significance of immediate detection and treatment of delir-
ium in hip fracture patients to ameliorate the short and long-term effects of acute confusion on functional outcomes.

 

ELIRIUM is an acute confusional state that is common
and serious in hospitalized older adults, with an estimated

10%–56% of elderly patients experiencing this syndrome
during their hospital stay (1–11). Prospective studies have
identified several predisposing factors for the development of
delirium among hospitalized older adults including older age,
dementia, depression, severe illness, fracture on admission,
greater impairment in physical function, and institutional-
ization prior to admission (1,5,8,10,12,13). In older adults,
delirium may be the only indicator of an urgent medical
condition or underlying disease (14,15). Hip fracture patients
are at increased risk of confusion or delirium because of the
trauma associated with the injury and the rapid progression to
hospitalization and surgery, in addition to the pain and loss of
function experienced (10,11). Prevalence of acute confusion
may be as high as 61% among hip fracture patients during their
hospital stay (16), with approximately 20%–33% of patients
exhibiting delirium at the time of hospital admission (12,14).

Episodes of delirium among hospitalized older adults are
associated with increased lengths of hospitalization and a
greater likelihood of institutionalization either immediately or
within a few months of hospital discharge (1,5,7,13,14,16–

20), and older adults who develop delirium are more likely to
exhibit greater dependence in activities of daily living (ADL) up
to 2 years later (7,19,21–23). Delirium may also be associated
with cognitive decline, with some studies indicating that
delirium may be a marker for cognitive impairment (21,24).

The connection between delirium and mortality is less clear,
however, with some studies demonstrating an association
between hospital confusion and mortality (12,13,18), and
others indicating that delirium is not a significant predictor
of mortality after adjustment for age, comorbid disease,
functional status, and dementia (1,5,7,19,21). These latter
results suggest that the relationship of delirium to mortality
may be due to significant underlying medical problems that
are producing symptoms of confusion (25).

To date, many studies of delirium have failed to distinguish
between delirium present at admission (i.e., prior to surgical or
other medical intervention) and new onset delirium devel-
oped during the hospital stay, often including both types of
patients in the same analysis (10). Among hospitalized el-
derly persons, delirium is present in approximately 10%–
24% of cases at the time of admission, and another 3%–35%
develop acute confusion during their hospital stay (1,4,5,7,
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8,10,12,17,19,26,27). In one of the few studies focusing
solely on those confused at admission, Inouye and col-
leagues (19) examined functional outcomes at discharge
and 3 months later for hospitalized adults aged 75 years and
older. Inouye’s study controlled for relevant confounding
variables, including age, gender, dementia, illness severity,
and baseline functional status, and indicated that delirium at
admission was a significant predictor of ADL decline (i.e.,
mean ADL decline of 1.9 vs 0.5), and confused participants
were three times more likely to have a new nursing home
placement 3 months after discharge. Identifying the timing
and onset of delirium is crucial, as the syndrome may have a
different etiology and a unique effect on subsequent out-
comes depending upon whether the disorder is present at
admission or is related to the hospital experience (27). Ad-
mission delirium may be a different syndrome than that
seen postoperatively.

The objective of the present study was to examine the
short- and long-term impact of delirium present on hospital
admission in a sample of nondemented, aged hip fracture
patients residing in the community at the time of their frac-
ture. This research expands previous work by isolating hip
fracture patients who were confused at the time of hospital
admission, but who had no known history of cognitive dys-
function. Patients were followed up for 2 years to assess the
long-term impact of delirium at admission on physical and
cognitive functioning and mortality.

 

M

 

ETHODS

 

Participants

 

A sample of 804 hip fracture patients aged 65 years or
older was recruited in 1990–1991 from eight Baltimore hos-
pitals that treated approximately two thirds of all hip frac-
ture patients aged 65 and older admitted to all area hospi-
tals. All participants were community-dwelling at the time
of the hip fracture. Those patients who presented with
pathological fractures or resided in a nursing home, hospi-
tal, or extended care facility at the time of fracture were ex-
cluded from the study.

Eligible patients and designated proxy respondents were
interviewed in the hospital between 5 and 10 days postfrac-
ture by trained research nurse interviewers. Of the 804 pa-
tients identified at the time of their hospitalization, 674
(83.8%) agreed to participate in a prospective study, and
baseline hospital interviews were conducted. In-hospital as-
sessments designed to assess both prefracture and postfrac-
ture functioning, as well as follow-up interviews at the sub-
jects’ residence at 2, 6, 12, 18, and 24 months postfracture,
were obtained for participants. For those older adults who
were cognitively impaired, physically ill, or unwilling to
participate, proxy data were obtained at follow-up. Proxies
were family members or friends who knew the patient well
and could report on their health. Good concordance rates for
patient and proxy reports of functional status on study mea-
sures have been reported elsewhere (28).

Approximately 15% of the sample (

 

n

 

 

 

5

 

 122) were identi-
fied as cognitively impaired prefracture based on a medical
chart notation of preexisting dementia, organic brain syn-
drome, or Alzheimer’s disease, and were excluded from this

analysis. Longitudinal data were available for 443 subjects
at 2 months, 408 at 6 months, 381 at 12 months, 320 at 18
months, and 306 at 24 months after hospitalization.

 

Measures

Delirium or acute confusion.—

 

Delirium or acute con-
fusion at admission was identified through a review of med-
ical chart notes and/or proxy interview using a modified
version of the Confusion Assessment Method (CAM) (29),
which is based on 

 

Diagnostic and Statistical Manual of
Mental Disorders, Revised Third Edition

 

 diagnostic criteria
for delirium (30). Medical chart notes containing informa-
tion regarding symptoms of disorientation, confusion, or
acute delirium on admission to the hospital were identified,
and patients were coded as confused/delirious at admission.
Using the modified CAM, proxies were asked to evaluate
the presence or absence of several aspects of the patient’s
behavior, including inattention, disorganized thinking, dis-
orientation, memory impairment, altered level of conscious-
ness, perceptual disturbances, psychomotor agitation, and
altered sleep-wake cycle. Responses were scored according
to the algorithm proposed by Inouye and coworkers (29),
which requires the presence of four features for a diagnosis
of delirium: (i) acute onset and fluctuating course, (ii) inat-
tention, (iii) disorganized thinking, and (iv) altered level of
consciousness. The presence or absence of delirium or acute
confusion on admission was noted using the medical chart
notes and/or the CAM proxy report.

 

Demographic characteristics and admitting health
status.—

 

Medical records provided demographic variables
(i.e., age, race, gender, and education) and medical informa-
tion on comorbidity. A modified Charlson comorbidity in-
dex (31) was created by summing points awarded for dis-
ease conditions according to the following scheme: 1 point
for myocardial infarction, congestive heart failure, deep
venous thrombosis (DVT), peripheral vascular disease, de-
mentia, chronic obstructive pulmonary disease (COPD), ar-
thritis, ulcers or diabetes; 2 points for cancer or stroke; and
3 points for cirrhosis. The possible score range was 0 to 15,
with higher scores indicating poorer health status. Admit-
ting lab slips were examined and results recorded for sev-
eral lab values, including white blood cell count, hemoglo-
bin, hematocrit, lymphocytes, serum potassium, serum
sodium, blood urea nitrogen (BUN), blood creatinine, blood
glucose, serum calcium, albumin, and arterial carbon diox-
ide. Medical stability was determined by categorizing ab-
normal values where appropriate, using accepted cut points
(i.e., normal, high, low) (32,33) on each blood, plasma, or
serum value.

 

Functional independence.—

 

Lower extremity physical
activities of daily living (L-PADL) were assessed using an
instrument similar in structure to the Functional Status In-
dex (34). Data were collected on prefracture status during
the in-hospital assessment and postfracture status at each
follow-up. Participants were asked about eleven activities:
walking 10 feet or across a room; walking 1 block; climbing
five stairs; getting into a car; getting in and out of bed; ris-
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ing from an armless chair; putting on pants; putting socks
and shoes on both feet; getting in and out of a bath or
shower; taking a bath, shower, or sponge bath; and getting
on and off the toilet. An impairment index was created by
summing the total number of activities in which the person
reported the need for human or equipment assistance or did
not perform. The scale ranged from 0 to 11, with higher
scores representing greater levels of impairment.

A second PADL summary scale, incorporating functions
used by Katz and coworkers (22), was also created. This
scale included self-reported impairment in activities com-
prising seven domains of lower and upper extremity physi-
cal functioning as follows: ambulation (i.e., walking 10
feet); transfer (i.e., getting in and out of bed); toileting (i.e.,
getting on and off the toilet); dressing (i.e., putting socks
and shoes on both feet, putting on a shirt, buttoning a shirt,
putting on pants); grooming; bathing (i.e., taking a shower,
bath, or sponge bath); and eating. An impairment index was
created by summing the total number of activities in which
the person was dependent, ranging from 0 to 10, with higher
scores representing greater levels of impairment.

Seven instrumental activities of daily living (IADL) were
assessed using a modified version of the Older Americans
Resources and Services Instrument (35). Participants were
asked to report on actual performance in IADL domains
during the preceding 2 weeks, rather than on perceptions of
ability. The seven activities included using the telephone,
getting to places out of walking distance, shopping for gro-
ceries or clothes, preparing meals, doing housework, man-
aging finances, and taking medications. A summary score
of IADL functioning was created by adding the number of
activities in which the person was dependent (i.e., required
human assistance or did not perform). The scale ranged
from 0 to 7, with higher scores indicating greater disability.

 

Cognitive status.—

 

Cognitive functioning was assessed
postsurgery and at each follow-up with the Mini-Mental
State Examination (MMSE) (36). This measure assesses
orientation, registration, recall, attention, calculation, and
language. Scores range from 0 to 30, with higher scores rep-
resenting better cognitive status. Previously established cut
points are often used to stage the severity of cognitive im-
pairment (36), with scores from 24 to 30 indicating normal
functioning, scores from 17 to 23 indicating mild to moder-
ate cognitive impairment, and scores below 17 suggestive of
severe impairment in cognitive status.

 

Affective functioning.—

 

Depressed affect was measured
after surgery and at each follow-up using the Center for Ep-
idemiologic Studies–Depression Scale (CES-D) (37), a 20-
item scale assessing feelings and behaviors indicative of de-
pressive sympomatology. Participants were asked how often
within the past week they experienced a specific behavior or
feeling (rarely, sometimes, occasionally, most of the time).
This scale ranges from 0 to 60, with higher scores indicat-
ing greater depressive symptoms. Participants with scores
greater than 16 were considered to have depressive symp-
tomatology.

 

Mortality.—

 

Mortality information was inferred from pa-
tient or proxy contact. If patients could not be located and a
proxy report was unavailable, a search of the Vital Records
in the state of Maryland was conducted to determine if pa-
tients had died and the date of death. Mortality status was
obtained for 675 of the 682 participants (approximately
99% of the sample).

 

Statistical Analysis

 

Longitudinal analyses were used to examine the impact
of delirium at hospital admission on functional outcomes.
Separate mixed models for repeated measures were exam-
ined for lower extremity ADL, walking 10 feet, IADL, de-
pressive symptoms (i.e., CES-D), and cognitive status (i.e.,
MMSE). Walking 10 feet was also analyzed separately from
the lower extremity ADL score. An unstructured covariance
matrix was specified and found to be a good fit for each of
the models. Walking 10 feet was analyzed similarly using a
generalized estimating equation (GEE) (38) with binary
measures to determine relative risk by delirium status. An
unstructured covariance matrix was specified. Unadjusted
effects of delirium on functional outcomes were examined,
as well as effects adjusted for prefracture ADL impairment,
prefracture status in the dependent variable, comorbidity,
race, age, and gender. Main effects of time and delirium sta-
tus were examined, as well as time by delirium status inter-
actions.

Survival analysis was used to examine the relative risk of
mortality over 2 years for participants experiencing delir-
ium at hospital admission. Cox proportional hazard models
were used to determine the hazard ratios associated with
each factor considered. The Epidemiological Graphics, Es-
timation, and Testing package, or EGRET, version 1.02.10
(Cytel Software Corporation, Cambridge, MA) was used for
fitting the Cox models to determine the validity of the pro-
portional hazard assumption. Survival time was operational-
ized as the number of days lived since admission to the hos-
pital. First, a model including only delirium status as a
predictor of mortality was considered. Next, covariates
were added to examine the relative risk of mortality by de-
lirium status adjusted for prefracture ADL impairment, co-
morbidity, age, gender, and race.

 

R

 

ESULTS

 

Baseline characteristics for the study sample are pre-
sented in Table 1. Approximately 13.5% of patients were
identified as confused or delirious at the time of hospital ad-
mission. Participants exhibiting confusion at admission to
the hospital were significantly older, had a greater number
of functional impairments, and had significantly greater
numbers of illnesses. With regard to specific preexisting
conditions, participants with delirium had a history of con-
gestive heart failure, stroke, or transient ischemic attack at
admission. However, a smaller proportion of participants
with delirium had cancer. There were no significant differ-
ences between the two groups in the proportions with arthri-
tis, cirrhosis, COPD, DVT, diabetes, osteoporosis, Parkin-
son’s, peripheral vascular disease, and ulcers (see Table 1).
Delirium status did not differ by gender or racial group.
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In addition to the comorbidities shown in Table 1, medi-
cal lab values were examined. Participants identified as con-
fused or delirious at admission were significantly more likely
to have abnormally high values for white blood cells (

 

p

 

 

 

,

 

 .05;
9% vs 4%). The remaining blood, plasma, and serum values
yielded no statistically significant differences between groups.

Longitudinal mixed models were used to compare func-
tioning at 2, 6, 12, 18, and 24 months for participants exhib-

iting delirium at admission versus those identified as not
confused. Even after adjustment for relevant covariates, sig-
nificant main effects for time and delirium status were
found for each outcome (

 

p

 

 

 

,

 

 .05). In addition, significant
interactions with delirium were found for lower extremity
ADL, walking 10 feet, and depressive symptoms, respec-
tively (

 

p

 

 

 

,

 

 .05). Table 2 provides adjusted means and stan-
dard errors over time for each of the functional outcome
variables. As can be seen in Table 2, although both groups
exhibited some recovery of lower extremity ADL and IADL
functioning over time, participants identified as confused at
admission did not achieve the same level of recovery after 24
months. On average, confused participants were impaired in
approximately one ADL and one IADL activity beyond that
of nonconfused participants. A significant time by delirium
status interaction was observed for lower extremity ADL. As
shown in Figure 1a, participants in the no-delirium group
had a steeper rate of recovery in ADL between 2 and 6
months postfracture than those confused at admission. In this
time period, a 24% decrease in ADL disability was found for
participants with no delirium, whereas a 12% decrease in
disability characterized participants delirious at admission.

A similar pattern of recovery was found for mobility. Par-
ticipants in the delirium group were less impaired in mobil-
ity at the 2-month follow-up, with 88% vs 95% unable to
walk 10 feet independently. Both groups regained some
function by the 6-month interview. At 12 months, however,
a greater proportion of the no-delirium group had regained
mobility (i.e., 51% independent vs 34% independent), and
this pattern continued up to 24 months postfracture. Neither
group made significant gains in mobility recovery beyond 1
year postfracture. A significant time by delirium interaction
was observed for the ability to walk 10 feet. Figure 1b com-
pares the functional trajectories for both groups.

Participants exhibiting delirium at admission had higher
levels of depressive symptoms at 2 months postfracture and

 

Table 1. Comparison of Prefracture Patient Characteristics by 
Delirium Group

 

Delirium
(

 

n

 

 

 

5

 

 92)
No Delirium
(

 

n

 

 

 

5

 

 590)

 

p

 

 Value

Age, mean (

 

6

 

SD

 

) 83 (

 

6

 

7.1) 80 (

 

6

 

7.4)

 

,

 

.004
Women, % 78 79 .816
White, % 93 94 .930
Comorbidities, mean (

 

6

 

SD

 

) 2.3 (

 

6

 

1.6) 1.6 (

 

6

 

1.5)

 

,

 

.001
History of disease conditions

Arthritis, % 26 29 .621
Cancer, % 5 17

 

,

 

.001
Cirrhosis, % 4 4 .961
Congestive heart failure, % 23 11

 

,

 

.003
COPD, % 13 19 .242
Deep venous thrombosis, % 0 1 .376
Diabetes, % 12 11 .860
Osteoporosis, % 18 12 .088
Parkinson’s Disease, % 7 3 .120
Peripheral vascular disease, % 7 6 .811
Stroke, % 21 8

 

,

 

.001
Transient ischemic attack, % 9 3

 

,

 

.012
Ulcers, % 9 7 .505

ADL impairments, mean (

 

6

 

SD

 

)
Lower extremity 4.4 (

 

6

 

3.6) 2.8 (

 

6

 

3.1)

 

,

 

.001
Modified Katz 1.7 (

 

6

 

1.9) 0.9 (

 

6

 

1.5)

 

,

 

.001
IADL impairments, mean (

 

6

 

SD

 

) 3.8 (

 

1

 

2.3) 2.4 (

 

1

 

2.2)

 

,

 

.001

 

Notes

 

: Significance tests based on 

 

x

 

2

 

 or 

 

t 

 

values. COPD 

 

5

 

 chronic obstruc-
tive pulmonary disease; ADL 

 

5

 

 activities of daily living; IADL 

 

5

 

 instrumental
activities of daily living.

 

Table 2. Adjusted Means

 

†

 

 and Standard Errors Over Time for ADL, IADL, Depression, Cognitive Status, and Mobility by Delirium Group

 

Time (months)

2 6 12 18 24

Lower extremity ADL

 

‡

 

No delirium 8.7 (0.23) 6.6 (0.23) 6.2 (0.24) 6.3 (0.24) 6.4 (0.24)
Delirium 8.2 (0.36) 7.2 (0.40) 7.2 (0.41) 7.5 (0.41) 7.5 (0.42)

IADL impairment

 

‡

 

No delirium 4.6 (0.19) 3.7 (0.19) 3.6 (0.19) 3.6 (0.20) 3.6 (0.20)
Delirium 5.1 (0.30) 4.6 (0.34) 4.5 (0.32) 4.5 (0.34) 4.5 (0.34)

Depressive symptoms

 

‡

 

No delirium 9.9 (1.01) 9.2 (1.00) 9.0 (0.99) 9.6 (1.01) 10.2 (1.04)
Delirium 13.1 (1.75) 14.5 (1.59) 11.8 (1.62) 16.0 (1.68) 15.7 (1.87)

Cognitive status

 

§

 

No delirium 24.1 (0.42) 24.3 (0.42) 24.0 (0.42) 23.9 (0.43) 23.5 (0.44)
Delirium 20.9 (0.67) 21.1 (0.65) 20.9 (0.68) 20.5 (0.72) 19.8 (0.78)

Walking 10 feet

 

i

 

No delirium 0.95 (0.01) 0.62 (0.02) 0.49 (0.03) 0.48 (0.02) 0.48 (0.03)
Delirium 0.88 (0.03) 0.69 (0.05) 0.66 (0.05) 0.66 (0.06) 0.61 (0.06)

 

Notes

 

: ADL 

 

5

 

 activities of daily living; IADL 

 

5

 

 instrumental activities of daily living.

 

†

 

Analyses adjusted for age, gender, race, comorbid conditions, prefracture ADL, and prefracture status on the outcome.

 

‡

 

Higher scores indicate poorer functioning.

 

§

 

Higher scores indicate better functioning.

 

i

 

Represents percentage of participants unable to walk 10 feet independently.
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continued to be significantly more depressed after 2 years,
even after adjustment for comorbid conditions, age, gender,
race, and prefracture functional status. The postsurgical
hospital evaluation revealed significant differences in de-
pressive symptoms by delirium group. Unadjusted mean
CES-D score for the delirium group was 20.5 (

 

SD 

 

5

 

 11.5)
versus 16.4 (

 

SD 

 

5

 

 10.5) in those not confused at admission
(

 

p

 

 

 

,

 

 .05). In fact, as shown in Figure 1c, a significant time
by delirium interaction suggests that depressive symptoms in-
creased in this group over time. In contrast, the no-delirium
group displayed stability with regard to affective functioning.

An examination of unadjusted CES-D scores revealed
that, at 1 year, 32.5% of participants in the delirium group,
compared with 22.2% of those not exhibiting delirium at ad-
mission, scored 17 or higher on the CES-D. Participants
with delirium were approximately 1.5 times more likely to
exhibit depressive symptoms at the 24-month follow-up. By
2 years, the percentage of depressed individuals had in-
creased to 48.1% in the delirium group, although the per-
centage remained nearly unchanged in the no-delirium
group at 25.6%.

Significant differences for delirium status were also
found for cognitive functioning, as assessed by the MMSE.

At the postsurgical hospital assessment, mean MMSE
scores were significantly different by delirium group. On
average, confused patients scored 26.2 (

 

SD 

 

5

 

 6.9) on the
MMSE, and those not confused at admission scored 28.8
(

 

SD 

 

5

 

 3.5; 

 

p

 

 

 

,

 

 .01). As Table 2 illustrates, participants
confused at admission also scored lower on the MMSE at 2
months (adjusted means of 20.9 vs 24.1) and scores re-
mained disparate over time.

An examination of unadjusted MMSE scores at 24
months revealed that only 53% of those with admission de-
lirium, compared with 76% of nondelirious subjects, scored
within the normal/unimpaired range on the MMSE (i.e., 24
points or greater). Those admitted with delirium were also
more likely to score in the mild impairment (34% vs 17%)
to severe impairment (13% vs 7%) range on the MMSE at
24 months. These results suggest that participants admitted
with delirium were nearly two times more likely to be cog-
nitively impaired at the 24-month follow-up.

Survival analysis was used to examine the probability of
mortality over 24 months, given delirium at hospital admis-
sion. First, Cox regression analyses and examination of sur-
vival curves gave little indication of a delirium by time in-
teraction (

 

p

 

 

 

5

 

 .521), indicating that the effects of delirium
on mortality are reasonably constant over time. Unadjusted
Cox regression analyses indicated that delirium at admis-
sion increased the relative risk of mortality by approxi-
mately 70% (relative risk 1.70, 95% confidence interval
[CI] 1.15–2.50). As shown in Table 3, after adjustment for
potential confounding variables (i.e., age, gender, race, co-
morbidity, prefracture ADL impairment), delirium was no
longer a significant contributor to the risk of mortality (rela-
tive risk, 1.37, 95% CI 0.85–2.20). Approximately one half
of the excess risk of mortality initially attributed to delirium
was explained by the covariates included in the model (age,
race, gender, comorbidity, prefracture ADL impairment).

 

D

 

ISCUSSION

 

Little is known about the effects of delirium present at
hospital admission on long-term functional outcomes. This
study sought to examine delirium, independent of underly-
ing dementing illness, through exclusion of patients with
known cognitive impairment. Findings from the present
study indicate that baseline or admission delirium is an im-
portant prognostic indicator of poor long-term outcomes in
persons without preexisting cognitive impairment, after
controlling for age, gender, race, comorbidity, and func-
tional status. Results suggest that admission delirium has a
negative impact on functional outcomes to 24 months post-

 

Table 3. Adjusted Cox Regression Model for Hip Fracture Mortality

 

Factor
Hazard
Ratio

95% Confidence
Limits

 

p

 

 Value

Delirium at admission 1.37 0.85–2.20 .200
Age (years) 1.04 1.01–1.06 .012
Gender (male) 2.62 1.77–3.88

 

,

 

.001
Race (white) 0.96 0.42–2.21 .928
Comorbidity 1.18 1.06–1.32

 

,

 

.005
Prefracture ADL impairment 1.08 0.97–1.21 .167

 

Note

 

: ADL 

 

5

 

 activities of daily living.

Figure 1. Time by delirium status interactions: activities of daily
living (ADL) functioning, walking 10 feet, and depressive symptoms.
CES-D 5 Center for Epidemiologic Studies–Depression Scale.
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fracture. Participants with delirium at admission functioned
significantly lower in physical, cognitive, and affective do-
mains than those not experiencing confusion at admission.
In general, delirium was associated with slowed recovery
and an increased likelihood of dependency in ADLs and
IADLs. It appears that admission delirium has no influence
on mortality, however, after controlling for potential con-
founds such as age, race, gender, comorbidity, and func-
tional status.

Approximately 13% of patients in this sample were iden-
tified as delirious at admission, a figure similar to the 10%–
25% found in previous studies of hospitalized elderly
patients (4,5,7,8,10,17,19,25–27), but lower than the 20%–
33% found among hip fracture patients (12,14). This dis-
crepancy is likely explained by the inclusion of dementia
cases in previous studies and the exclusion of persons iden-
tified as cognitively impaired prefracture in the present
study. The predisposing factors for delirium identified in
previous research were also found in this study (1,5,8,10–13,
16), with older age, more comorbid conditions, and greater
functional impairment placing patients at greater risk of
confusion.

Delirium at admission predicted functional decline in the
hip fracture patients studied. In agreement with previous
studies, results indicated that by 6 months, those with delir-
ium were impaired, on average, in one more ADL task be-
yond nonconfused patients (23), and that this excess impair-
ment remained 24 months later. Francis and colleagues (1)
found that confused patients were twice as likely to be de-
pendent in ADLs 2 years later. In the present study, delir-
ium was also associated with a poorer prognosis for regain-
ing mobility. At 1 year postfracture, only one third of
participants confused at admission were able to walk with-
out assistance, compared with one half of those without de-
lirium. In their study of hip fracture patients, Gustafson and
colleagues (16) also found confused patients to be less
likely to regain independent walking ability or return home.

With regard to affective functioning, results indicate that
patients identified as confused at hospital admission were
more likely to experience increased depressive symptoma-
tology over time. Interestingly, by 24 months, the percent-
age of depressed individuals in the delirium group was
nearly double that of those not confused at admission. In the
present hip fracture cohort, confused patients exhibited
higher levels of depression during their hospital stay than
nonconfused patients. In fact, the mean CES-D score for de-
lirious patients was 20.5, with 62% scoring 17 or higher,
suggesting the presence of depressive symptoms in this
group, even at the first measurement (i.e., postsurgical eval-
uation). One plausible explanation is that some patients
were experiencing symptoms of depression before the hip
fracture, an interpretation that is consistent with previous
work identifying depression as a risk factor for delirium
(13,16,39,40).

Although information regarding patient depression prior
to hip fracture is not available in the present study, it is pos-
sible that existing depressive symptoms may have worsened
over time for those patients delirious at hospital admission.
It must also be noted, however, that delirium and depression
often share common symptoms, such as mood disturbance,

that may present difficulties to accurate diagnosis. For in-
stance, in a study of 67 elderly patients referred for symp-
toms of depression, Farrell and Ganzini (40) found that ap-
proximately 42% of patients were actually experiencing
delirium. Regardless of the etiology of affective symptoms,
several studies have indicated that persistent postsurgical
depression in hip fracture patients is associated with poorer
functional and psychosocial recovery (41–43). The impor-
tance of recognizing and treating depression in this group,
then, may be a particularly relevant goal for optimizing
functional recovery.

Confused patients had lower cognitive scores postsurgery
and continued to function more poorly over 24 months, with
mean cognitive scores in the impaired range. After 2 years,
almost one half of patients in the delirium group were con-
sidered impaired, compared with only 24% in the no-delir-
ium group. This contrast may be particularly striking given
that those participants remaining in the study for the entire
24 months are likely to be a select group. Research indicates
that confused patients may perform more poorly on the
MMSE over the course of the hospitalization period (1).
Further, O’Keefe and Lavan (7) found that delirium pro-
duced incident memory impairment that lasted beyond 1
month in nondemented patients. Francis and Kapoor (21)
found greater cognitive decline among prevalent and inci-
dent cases of delirium among community-dwelling older
patients 2 years postdischarge. Further, Koponen and co-
workers (24) discovered that one third of elderly patients di-
agnosed with delirium exhibited cognitive deterioration on
the MMSE 1 year later. These researchers also found that
81% of patients with delirium displayed predisposing struc-
tural brain diseases, including Parkinson-, vascular, and
Alzheimer-type pathology. As suggested by Francis and
Kapoor (21), delirium may be a marker for impaired brain
reserve attributable to early dementia.

Among patients with no history of cognitive impairment,
delirium at admission was a significant predictor of 24-
month survival in the crude analyses, but was no longer sig-
nificant after adjustment for age, gender, comorbidity, and
functional status. Although some research has suggested an
independent association between delirium and mortality,
these studies have often failed to adjust for potential con-
founding variables (18) or have found a significant relation-
ship only for in-hospital mortality (44). The present findings
are in agreement with other studies indicating that delirium
is not independently associated with an increased risk of
death (1,5,7,16,19,21).

 

Strengths and Limitations

 

Several limitations of the present research must be ac-
knowledged. First, the results presented may only be gener-
alizable to nondemented, community-dwelling older adults
who experience a hip fracture. This sample was limited to
hip fracture patients in the Baltimore metropolitan area, and
it is possible that these individuals may be different from
patients in other geographic regions. Second, the operation-
alization of delirium or acute confusion in the present study
does not represent a clinical evaluation or determination of
delirium. To assess confusion, the CAM was administered
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to significant others knowledgeable about the patient’s con-
dition before and after the fracture, rather than to the pa-
tient. It might be argued, however, that this method may be
valid given that family members may be more alert to pa-
tient behavior at the time of admission and may have greater
opportunity to monitor a patient’s condition than hospital
staff. Finally, the use of medical chart data to identify addi-
tional cases of confusion may not be as clinically accurate
as the CAM measure, and it is possible that, for some pa-
tients, delirium was present before the hip fracture.

 

Conclusions and Future Directions

 

Consistent with the results of Inouye and colleagues (19),
our study indicates that delirium is an independent predictor
of poor outcomes in hospitalized elderly persons, rather
than simply being a marker for illness or frailty. The causal
pathway is not yet clear, however. It is possible that symp-
toms of confusion identified at hospital admission may pre-
cipitate a medical work-up that leads to surgical delay,
prolonged immobility, and higher risk of complications.
Further, patients experiencing confusion may experience
excess disability if their symptoms limit the extent of reha-
bilitation and/or physical therapy that is provided, contribut-
ing to further ADL loss. Impairment and delays in recovery
may be further exacerbated by increased depressive symp-
toms in confused patients over time. The persistence of de-
lirium in elderly patients, as well as the negative impact of
prolonged confusion on functional outcomes, has been well-
documented in previous work (5,7,8,17), making prevention
and treatment of delirium or acute confusion among older
adults an important public health concern. What has not
been fully documented is the relationship between delirium
in older hip fracture adults on hospital admission and both
functional outcomes and mortality. The findings of this
study emphasize the importance of immediate detection and
treatment of delirium in hip fracture patients to ameliorate
its short- and long-term effects on functional outcomes.

 

Acknowledgments

 

This research was supported by the National Institutes of Health (Grants
R01AG06322 and R01HD0073). The authors would like to acknowledge the
participation of the following hospitals in the Baltimore hip studies: Balti-
more County General Hospital (currently Northwest Medical Center), Frank-
lin Square Hospital, Greater Baltimore Medical Center, Saint Agnes Hospi-
tal, Saint Joseph Hospital, Sinai Hospital of Baltimore, Union Memorial
Hospital, and the University of Maryland Medical System. The authors would
like to thank Denise Orwig for her helpful suggestions on a previous draft and
Justine Golden for her assistance with graphics. The authors would also like
to thank Yvonne Aro for her assistance in the preparation of this manuscript.

Address correspondence to Melissa M. Dolan, who is now at the National
Opinion Research Center at the University of Chicago, 55 East Monroe, Suite
1800, Chicago, IL 60603. E-mail: dolan-melissa@norcmail.uchicago.edu

 

References

 

1. Francis J, Martin D, Kapoor WN. A prospective study of delirium in
hospitalized elderly. 

 

JAMA.

 

 1990;263:1097–1101.
2. Hodkinson HM. Mental impairment in the elderly.

 

 J R Coll Physicians
Lond

 

. 1973;7:305–317.
3. Inouye SK. The dilemma of delirium: clinical and research controver-

sies regarding diagnosis and evaluation of delirium in hospitalized
elderly medical patients. 

 

Am J Med

 

. 1994;97:278–288.
4. Johnson JC, Gottlieb G, Sullivan E, et al. Using DSM-III criteria to di-

agnose delirium in elderly general medical patients. 

 

J Gerontol Med
Sci

 

. 1990;45:M113–M119.
5. Levkoff SE, Evans DA, Liptzin B, et al. Delirium: the occurrence and

persistence of symptoms among elderly hospitalized patients. 

 

Arch In-
tern Med

 

. 1992;152:334–340.
6. Lipowski ZJ. 

 

Delirium: Acute Brain Failure in Man.

 

 Springfield, IL:
Charles C. Thomas; 1980.

7. O’Keeffe S, Lavan J. The prognostic significance of delirium in older
hospital patients. 

 

J Am Geriatr Soc

 

. 1997;45:174–178.
8. Rockwood K. Acute confusion in elderly medical patients. 

 

J Am Geri-
atr Soc

 

. 1989;37:150–154.
9. Rummans T, Evans J, Krahn L, Fleming K. Delirium in elderly pa-

tients: evaluation and management. 

 

Mayo Clin Proc

 

. 1995;70:989–998.
10. Schor JD, Levkoff SE, Lipsitz LA, et al. Risk factors for delirium in

hospitalized elderly. 

 

JAMA

 

. 1992;267:827–831.
11. Williams MA, Campbell EB, Raynor WJ, Mlynarczyk SM, Ward SE.

Reducing acute confusional states in elderly patients with hip frac-
tures. 

 

Res Nurs Health

 

. 1985;8:329–337.
12. Magaziner J, Simonsick EM, Kashner M, Hebel JR, Kenzora JE. Sur-

vival experience of aged hip fracture patients. 

 

Am J Public Health

 

.
1989;79:274–278.

13. Pompei P, Foreman M, Rudberg MA, Inouye SK, Braund V, Cassel
CK. Delirium in hospitalized older persons: outcomes and predictors.

 

J Am Geriatr Soc

 

. 1994;42:809–815.
14. Gustafson Y, Brannstrom B, Norberg A, Bucht G, Winblad B. Under-

diagnosis and poor documentation of acute confusional states in
elderly hip fracture patients. 

 

J Am Geriatr Soc

 

. 1991;39:760–765.
15. Lipowski ZJ. Incidence and Prevalence. Delirium: Acute Confusional

States. New York: Oxford University Press; 1990.
16. Gustafson Y, Berggren D, Brannstrom B, et al. Acute confusional

states in elderly patients treated for femoral neck fracture. 

 

J Am Geri-
atr Soc

 

. 1988;36:525–530.
17. Furstenberg AL, Mezey MD. Mental impairment of elderly hospital-

ized hip fracture patients. 

 

Compr Gerontol [B]. 1987;1:80–85.
18. George J, Bleasdale S, Singleton SJ. Causes and prognosis of delirium

in elderly patients admitted to a district general hospital. Age Ageing.
1997;26:423–427.

19. Inouye SK, Rushing JT, Foreman MD, Palmer RM, Pompei P. Does
delirium contribute to poor hospital outcomes? A three-site epidemio-
logic study. J Gen Intern Med. 1998;13:234–242.

20. Magaziner J, Simonsick EM, Kashner TM, Hebel JR, Kenzora JE. Pre-
dictors of functional recovery one year following hospital discharge
for hip fracture: a prospective study. J Gerontol Med Sci. 1990;45:
M101–M107.

21. Francis J, Kapoor WN. Prognosis after hospital discharge of older
medical patients with delirium. J Am Geriatr Soc. 1992;40:601–606.

22. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of
illness in the aged. The index of ADL: a standardized measure of bio-
logical and psychological function. JAMA. 1963;185:914–919.

23. Murray AM, Levkoff SE, Wetle TT, et al. Acute delirium and func-
tional decline in the hospitalized elderly patient. J Gerontol Med Sci.
1993;48:M181–M186.

24. Koponen H, Stenback U, Mattila E, Soininen H, Reinikaninen K,
Riekkinen PJ. Delirium among elderly persons admitted to a psychiat-
ric hospital: clinical course during the acute stage and one-year follow-
up. Acta Psychiatr Scand. 1989;79:579–585.

25. Francis J, Kapoor WN. Delirium in hospitalized elderly. J Gen Intern
Med. 1990;5:65–79.

26. Cameron DJ, Thomas RI, Mulvihill M, Bronheim H. Delirium: a test
of the Diagnostic and Statistical Manual III criteria on medical inpa-
tients. J Am Geriatr Soc. 1987;35:1007–1010.

27. Inouye SK, Charpentier PA. Precipitating factors for delirium in hos-
pitalized elderly persons. JAMA. 1996;275:852–857.

28. Magaziner J, Zimmerman SI, Gruber-Baldini A, Hebel JR, Fox KM.
Proxy reporting in five areas of functional status: comparison with
self-reports and observations of performance. Am J Epidemiol. 1997;
146:418–428.

29. Inouye SK, van Dyck CH, Alessi CA. Clarifying confusion: the confu-
sion assessment method. Ann Intern Med. 1990;113:941–948.

30. American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders. 3rd ed. Washington, DC: American Psychiatric
Association; 1987.

31. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of

D
ow

nloaded from
 https://academ

ic.oup.com
/biom

edgerontology/article/55/9/M
527/2948051 by guest on 21 August 2022



M534 DOLAN ET AL.

classifying prognostic comorbidity in longitudinal studies: prognostic
development and validation. J Chron Dis. 1987;40:373–383.

32. Kammerer WS, Gross RJ. Medical Consultation: The Internist in Sur-
gical, Obstetric, and Psychiatric Services. 2nd ed. Baltimore: Williams
and Wilkins; 1990.

33. Merck Research Laboratories. Normal laboratory values in the Massachu-
setts General Hospital. In: Berkow R, Fletcher AJ, eds. The Merck Manual.
16th ed. Rahway, NJ: Merck Research Laboratories; 1992:2580–2591.

34. Jette AM. Functional Status Index: reliability of a chronic disease
evaluation instrument. Arch Phys Med Rehabil. 1980;61:395–401.

35. Duke University Center for the Study of Aging and Human Develop-
ment. Multidimensional Functional Assessment: The OARS Methodology.
Durham, NC: Duke University Center for the Study of Aging and Human
Development; 1978.

36. Folstein MF, Folstein SE, McHugh PR. “Mini-Mental State”—a prac-
tical method for grading the cognitive state of patients for the clinician.
J Psychiatr Res. 1975;12:189–198.

37. Radloff LS. The CES-D Scale: a self-report depression scale for re-
search in the general population. Appl Psych Meas. 1977;1:385–401.

38. Zeger SL, Liang KY. Longitudinal data analysis for discrete and con-
tinuous outcomes. Biometrics. 1986;42:121–130.

39. Elie M, Cole MG, Primeau FJ, Bellavance F. Delirium risk factors in
elderly hospitalized patients. J Gen Intern Med. 1998;13:204–212.

40. Farrell KR, Ganzini L. Misdiagnosing delirium as depression in medi-
cally ill elderly patients. Arch Intern Med. 1995;155:2459–2464.

41. Mossey JM, Mutran E, Knott K, Craik R. Determinants of recovery 12
months after hip fracture: the importance of psychosocial factors. Am J
Pub Health. 1989;79:279–286.

42. Mossey JM, Knott K, Craik R. The effects of persistent depressive
symptoms on hip fracture recovery. J Gerontol Med Sci. 1990;45:
M163–M168.

43. Zimmerman SI, Smith HD, Gruber-Baldini A, et al. Short-term persis-
tent depression following hip fracture: a risk factor and target to
increase resilience in elderly people. Soc Work Res. 1999;23:187–196.

44. Matheny L, Scott TF, Craythorne CM, Lowe RW, Mullen JO. Hospital
mortality in 342 hip fractures. W V Med J. 1980;76:188–190.

Received September 30, 1999
Accepted December 10, 1999
Decision Editor:  William B. Ershler, MD

D
ow

nloaded from
 https://academ

ic.oup.com
/biom

edgerontology/article/55/9/M
527/2948051 by guest on 21 August 2022


