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Delirium is an acute change in mental status, affecting 
more than seven million hospitalized patients in the 
United States annually.1 Several factors increase the 
risk of developing delirium, including advanced age,2 

cognitive dysfunction,3 hearing and vision impairment,4-6 and 
severe illness or major surgery.7 Delirium may be precipitated 
during hospitalization by common inpatient interventions, such 
as the use of physical restraints, polypharmacy, or bladder cath-
eters.4,8 In-hospital delirium impacts an estimated 10%-15% of 
the general medical admissions and as many as 81% of patients 
in the intensive care unit (ICU).9-11 Despite the relative frequency 

with which delirium is encountered in the hospital, subsequent 
emergency department (ED) presentations or hospital readmis-
sions for these patients are poorly characterized. 

The development of delirium is associated with several neg-
ative outcomes during the hospital stay. Delirium is an inde-
pendent predictor of prolonged hospital stay,7,9,12,13 prolonged 
mechanical ventilation,14 and mortality during admission.14,15 
Inpatient delirium is associated with functional decline at dis-
charge, leading to a new nursing home placement.16-19 Preex-
isting dementia is exacerbated by inpatient delirium, and a 
new diagnosis of cognitive impairment20 or dementia becomes 
more common after an episode of delirium.21 

These data suggest that people diagnosed with delirium 
may be particularly vulnerable in the posthospitalization peri-
od. Hospitals with high rates of unplanned readmissions face 
penalties from the Centers for Medicare and Medicaid Ser-
vices.22,23 However, few investigations have focused on postdis-
charge healthcare utilization, such as readmission rates and ED 
visits. Studies that address this topic are limited to postopera-
tive patient populations.24 
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BACKGROUND: Delirium affects more than seven million 
hospitalized adults in the United States annually. However, 
its impact on postdischarge healthcare utilization remains 
unclear. 

OBJECTIVE: To determine the association between 
delirium and 30-day hospital readmission. 

DESIGN: A retrospective cohort study. 

SETTING: A general community medical and surgical 
hospital. 

PATIENTS: All adults who were at least 65 years old, 
without a history of delirium or alcohol-related delirium, 
and were hospitalized from September 2010 to March 
2015. 

MEASUREMENTS: The patients deemed at risk for or 
displaying symptoms of delirium were screened by nurses 
using the Confusion Assessment Method with a follow-
up by a staff psychiatrist for a subset of screen-positive 
patients. Patients with delirium confirmed by a staff 
psychiatrist were compared with those without delirium. 

The primary outcome was the 30-day readmission rate. 
The secondary outcomes included emergency department 
(ED) visits 30 days postdischarge, mortality during 
hospitalization and 30 days postdischarge, and discharge 
location. 

RESULTS: The cohort included 718 delirious patients 
and 7,927 nondelirious patients. Using an unweighted 
multivariable logistic regression, delirium was determined 
to be significantly associated with the increased odds of 
readmission within 30 days of discharge (odds ratio (OR): 
2.60; 95% CI, 1.96-3.44; P < .0001). Delirium was also 
significantly (P < .0001) associated with ED visits within 
30 days postdischarge (OR: 2.18; 95% CI: 1.77-2.69) and 
discharge to a facility (OR: 2.52; 95% CI: 2.09-3.01). 

CONCLUSIONS: Delirium is a significant predictor of 
hospital readmission, ED visits, and discharge to a location 
other than home. Delirious patients should be targeted 
to reduce postdischarge healthcare utilization. Journal of 
Hospital Medicine 2019;14:201-206. © 2019 Society of 
Hospital Medicine
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Using a cohort of hospitalized patients, we examined wheth-
er those diagnosed with delirium experienced worse outcomes 
compared with patients with no such condition. We hypothe-
sized that the patients diagnosed with delirium during hospital-
ization would experience more readmissions and ED visits with-
in 30 days of discharge compared with those without delirium.

METHODS
Study Design
This single-center retrospective cohort study took place at the 
Kaiser Permanente San Rafael Medical Center (KP-SRF), a 116-
bed general community medical and surgical hospital locat-
ed  in Northern California, from September 6, 2010 to March 
31, 2015. The Kaiser Permanente Northern California institu-
tional review board, in accordance with the provisions of the 
Declaration of the Helsinki and International Conference on 
Harmonization Guidelines for Good Clinical Practice (CN-15-
2491-H), approved this study.

Participants and Eligibility Criteria
This study included Kaiser Permanente members at least 65 
years old who were hospitalized at KP-SRF from September 
2010 to March 2015. Patient data were obtained from the elec-
tronic medical records. Patients with delirium were identified 
from a delirium registry; all other patients served as controls.

Starting on September 6, 2010, a hospital-wide program 
was initiated to screen hospitalized medical and surgical pa-
tients using the Confusion Assessment Method (CAM).25 As 
part of this program, nurses completed a four-hour training 
on delirium; the program included delirium identification and 
CAM administration. Patients deemed at risk for delirium by 
their nurse or displaying symptoms of delirium (fluctuation in 

attention or awareness, disorientation, restlessness, agitation, 
and psychomotor slowing) were screened by nurses one to two 
times within a 24-hour period. Physicians were notified by the 
nurse if their patient screened positive. Nurses were prohib-
ited from performing CAMs in languages that they were not 
fluent in, thus resulting in screening of primarily English-speak-
ing patients. Psychiatry was consulted at the discretion of the 
primary team physician to assist with diagnosis and manage-
ment of delirium. As psychiatry consultation was left up to the 
discretion of the primary team physician, not all CAM-positive 
patients were evaluated. The psychiatrists conducted no rou-
tine evaluation on the CAM-negative patients unless request-
ed by the primary team physician. The psychiatrist confirmed 
the delirium diagnosis with a clinical interview and assessment. 
The patients confirmed with delirium at any point during their 
hospitalization were prospectively added to a delirium regis-
try. The patients assessed by the psychiatrist as not delirious 
were excluded from the registry. Only those patients added to 
the delirium registry during the study period were classified as 
delirious for this study. All other patients were included as con-
trols. The presence of the nursing screening program using the 
CAM enriched the cohort, but a positive CAM was unnecessary 
nor was it sufficient for inclusion in the delirium group (Table 1).

To eliminate the influence of previous delirium episodes on 
readmission, the subjects were excluded if they reported a 
prior diagnosis of delirium in 2006 or later, which was the year 
the electronic medical record was initiated. This diagnosis was 
determined retrospectively using the following ICD-9 codes: 
290.11, 290.3, 290.41, 292.0, 292.81, 292.89, 293.0, 293.0E, 293.0F, 
293.1, 293.89, 294.10, 294.21, 304.00, 304.90, 305.50, 331.0, 437.0, 
780.09, V11.8, and V15.89.26 Subjects were also excluded if they 
were ever diagnosed with alcohol-related delirium, as defined 

FIG. Subject acquisition flow diagram.

14,438 unique hospitalizations

Excluded:

• 5,687 individuals for age <65 on admission

•  106 individuals for prior diagnosis of delirium, 
alcohol-related delirium, or membership  
lapse within 30 days of discharge

7,927 controls

8,645 individuals age ≥65 at index hospitalization

8,645 individuals age ≥65 at index hopsitalization

682 discharged alive 36 died inpatient 7,664 discharged alive 263 died inpatient
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by ICD-9 codes 291, 303.9, and 305. Subjects were excluded 
from the primary analysis if Kaiser Permanente membership 
lapsed to any degree within 30 days of discharge. Patients who 
died in the hospital were not excluded; however, the analyses of 
postdischarge outcomes were conducted on the subpopulation 
of study subjects who were discharged alive.

For subjects with multiple entries in the delirium registry, 
the earliest hospitalization during the study period in which a 
delirium diagnosis was recorded was selected. For eligible pa-
tients without a diagnosis of delirium, a single hospitalization 
was selected randomly from the individual patients during the 
time period. The analysis database included only one hospi-
talization for each subject. The flowchart of patient selection is 
outlined in the Figure.

Patient Characteristics
Patient demographics and clinical data were obtained from 
the electronic medical records. We used several scores to 
characterize illness severity, including the Charlson comor-
bidity index,27 Laboratory-Based Acute Physiology, version 2 
(LAPS2) score28—an externally validated score for acute severi-
ty of illness—and disease categories as defined by the Health-
care Cost and Utilization Project (HCUP).29

Outcomes
The primary outcome was the rate of readmission to the hos-
pital within 30 days of discharge from the hospitalization in 
which delirium was first diagnosed. Readmissions and ED visits 
to any Kaiser Permanente hospital and to hospitals outside of 
the Kaiser Permanente network with Kaiser Permanente in-
surance were captured. To avoid incorrectly coding patients 
transferred from the index hospital to another hospital as re-
admissions, we excluded readmissions that occurred on the 
day of discharge or the following calendar day. This action 
was expected to lower the absolute number of readmissions 
but restrict the analysis to true readmissions. The models of 
postdischarge outcomes are based on the subset of patients 
discharged alive. The secondary outcome measures included 
discharge from the index hospitalization to a skilled nursing 
facility or hospice rather than to home and emergency room 
visits within 30 days of discharge. We also quantified rates of 
mortality during hospitalization and at 30 days postdischarge. 

Statistical Analysis
Comparisons between patients with delirium and those with-
out were performed using Pearson’s X2 test for categorical 
variables and student t-test for continuous variables. The es-
timated odds of our outcome measures for delirious and non-
delirious subjects were calculated from multivariable logistic 
regression models, which controlled for predictors of delirium 
and additional information obtained during the hospitaliza-
tion. For inpatient outcomes (in-hospital mortality and dis-
charge to skilled nursing facility or hospice), we adjusted only 
for admission characteristics: age, race/ethnicity, admission to 
ICU, Charlson comorbidity index, HCUP category, and admis-
sion category. To limit the number of variables in our model, we 

consolidated the initial 30 HCUP categories (Appendix Table 1) 
by illness type into 13 categories (Appendix Table 2). For post-
discharge outcomes, we adjusted for all the variables, includ-
ing disposition (Table 2). The average estimated odds were 
calculated based on the observed marginal distribution of the 
control variables. The P value indicates how likely the odds on 
each outcome for delirious subjects differed significantly from 
those for other subjects. All statistical analyses were performed 
using SAS 9.3 (SAS Institute Inc., Cary, North Carolina).

RESULTS
Demographics and Clinical Characteristics 
A total of 718 patients with delirium and 7,927 patients without 
delirium were included in this study. The related demographic 
information is outlined in Table 2. On average, the patients with 
delirium were older (83 ± 8 years versus 77 ± 8 years, P < .0001) 
but no difference in gender distribution was observed between 
groups. A similar racial breakdown was noted between groups, 
with white patients accounting for 87% of both patients with 
delirium and those without. The majority of admissions were 
unplanned medical admissions. The delirium cohort included 
more emergent surgical admissions compared with patients 
who did not develop delirium. Patients who developed deliri-
um exhibited higher levels of illness severity on admission, as 
measured by the Charlson and LAPS2 scores, and were more 
often admitted to the ICU. Significant differences were also 
observed between admission illness categories between pa-
tients with delirium and those without. 

Primary Outcome
Delirium during admission was significantly associated with 
hospital readmission within 30 days of discharge (adjusted 
odds ratio [aOR] = 2.60, 95% CI: 1.96–3.44; P < .0001; Table 3). 

Secondary Outcomes
Delirium during admission was significantly (P < .0001; Table 
3) associated with an ED visit within 30 days of discharge (OR: 
2.18; 95% CI: 1.77–2.69) and discharge to a skilled nursing facil-
ity or hospice rather than home (OR: 2.52; 95% CI: 2.09–3.01). 
Delirium was not associated (P > .1) with death during hospital-
ization nor death 30 days following discharge.

As the delirious patients were much more likely to be dis-
charged to a skilled nursing facility than nondelirious patients, 
we tested whether discharge disposition influenced readmis-

TABLE 1. Delirium Assessments Included in Exposed  
and Unexposed Groups

Assessment Delirium + (Exposed) Delirium – (Unexposed) 

Nurse CAM Screen CAM+ or CAM– CAM+ or CAM– 

Psychiatrist Delirium 
Assessment

+DSM IV Delirium –DSM IV Delirium or no psychiatry 
assessment 

Abbreviations: CAM, confusion assessment method; DSM IV, Diagnostic and Statistical 
Manual of Mental Disorders 4th edition. 
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sion rates and ED visits between delirious and nondelirious 
patients in an unadjusted univariate analysis. The association 
between delirium and readmission and ED utilization was pres-
ent regardless of disposition. Among patients discharged to 
skilled nursing, readmission rates were 4.76% and 13.38% (P 
< .001), and ED visit rates were 12.29% and 23.24% (P < .001) 
for nondelirious and delirious patients, respectively. Among 
patients discharged home, readmission rates were 4.96% and 
14.37% (P < .001), and ED visit rates were 11.93% and 29.04% 
(P < .001) for nondelirious and delirious patients, respectively.

DISCUSSION
In this study of patients in a community hospital in Northern 
California, we observed a significant association between in-
patient delirium and risk of hospital readmission within 30 days 
of discharge. We also demonstrated increased skilled nursing 
facility placement and ED utilization after discharge among 
hospitalized patients with delirium compared with those with-
out. Patients with delirium in this study were diagnosed by a 
psychiatrist—a gold standard30—and the study was conducted 
in a health system database with near comprehensive ascer-
tainment of readmissions. These results suggest that patients 
with delirium are particularly vulnerable in the posthospitaliza-
tion period and are a key group to focusing on  reducing read-
mission rates and postdischarge healthcare utilization. 

Identifying the risk factors for hospital readmission is import-
ant for the benefit of both the patient and the hospital. In an 
analysis of Medicare claims data from 2003 to 2004, 19.6% of 
beneficiaries were readmitted within 30 days of discharge.31 
There is a national effort to reduce unplanned hospital readmis-
sions for both patient safety as hospitals with high readmission 
rates face penalties from the Centers for Medicare and Med-
icaid Services.22,23 Why delirium is associated with readmission 
remains unclear. Delirium may precipitate aspiration events, re-
duce oral intake which complicates medication administration 
and nutrition, or reduced mobility, leading to pulmonary emboli 
and skin breakdown, any of which could lead to readmission.32 
Delirium may also accelerate the progression of cognitive de-
cline and overall loss of functional independence.20 Delirious pa-
tients can be difficult to care for at home, and persistent delirium 
may lead to returns to the ED and readmission. Strategies to re-
duce readmissions associated with delirium may need to focus 
on both prevention of hospital-acquired delirium and targeted 
caregiver and patient support after discharge.

Hospital readmission and ED visits are not mutually exclusive 
experiences. In the United States, the majority of patients admit-
ted to the hospital are admitted through the ED.33 Thus, most 
of the readmissions in this cohort were also likely counted as 
30-day ED visits. However, as ED utilization occurs regardless of 
whether a patient is discharged or admitted from the ED, we 
reported all ED visits in this analysis, similar to other studies.34 
More delirium patients returned to the ED 30 days postdis-
charge than were ultimately readmitted to the hospital, and de-
lirious patients were more likely to visit the ED or be readmitted 
than nondelirious patients. These observations point toward the 
first 30 days after discharge as a crucial period for these patients.

TABLE 2: Patient Demographics Featuring Raw 
Observational Cohort Data

Variable
Delirium 
(n = 718 )

No Delirium 
(n = 7,927) P  Value

Age on Admission (years) 83 ± 8 77 ± 8 <.0001

Female 409 (57%) 4,493 (57%) .9

Race .6

White (NonHispanic) 626 (87%) 6,900 (87%)

Black 7 (1%) 107 (1%)

Hispanic 24 (3%) 306 (4%)

Asian 18 (3%) 221 (3%)

Not Elsewhere Classified 43 (6%) 393 (5%)

Admission Category <.0001

Medical – Emergent 483 (67%) 4,395 (55%)

Medical – Planned 59 (8%) 939 (12%)

Surgical – Emergent 115 (16%) 713 (9%)

Surgical – Planned 61 (8%) 1,880 (24%)

Admission Location <.0001

Intensive Care Unit 64 (9%) 432 (5%)

NonIntensive Care Unit 654 (91%) 7,495 (95%)

Charlson Score 1.4 ± 1.3 1.0 ± 1.5 <.0001

LAPS2 Score 75.5 ± 41.1 47.8 ± 36.6 <.0001

HCUP Category <.0001

Acute Infection 118 (16%) 588 (7%)

Renal and Electrolyte Disorders 11 (2%) 121 (2%)

Neurologic and Psychiatric Disorders 135 (19%) 806 (10%)

Acute Cardiac Disease 26 (4%) 357 (5%)

Hip Fracture 60 (8%) 184 (2%)

Endocrine and Related Conditions 17 (2%) 177 (2%)

Gastrointestinal Disorders 17 (2%) 403 (3%)

Cancer 10 (1%) 372 (5%)

Other Infections 23 (3%) 257 (3%)

Low Acuity Conditions 128 (18%) 2,316 (29%)

Surgical Conditions 73 (10%) 1,482 (19%)

Trauma 54 (8%) 402 (5%)

Acute Pulmonary disease 46 (6%) 462 (6%)

Length of Hospital Stay (Days) 7.4 ± 9.3 3.4 ± 4.1 <.0001

Duration of time in ICU (Hours) 25.8 ± 114.1 5.6 ± 31.7 <.0001

Serum hemoglobin on discharge 11.1 ± 1.6 11.5 ± 1.7 <.0001

Serum sodium on discharge 138.2 ± 4.5 137.2 ± 3.9 <.0001

Disposition Location <.0001

Home 334 (47%) 6,373 (80%)

Hospice 58 (8%) 280 (4%)

Skilled Nursing Facility 284 (40%) 1,009 (13%)

Death 42 (6%) 265 (3%)

Mean ± standard deviation or total with percent from total subject group. 

Abbreviations: HCUP, Healthcare Cost and Utilization Project ICU, intensive care unit; 
LAPDS2, Laboratory Acute Physiology Score, version 2.
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Our study features several strengths. To our knowledge, this 
study is one of the largest investigations of inpatients with delir-
ium. One distinguishing feature was that all cases of delirium in 
this study were diagnosed by a psychiatrist, which is considered 
a gold standard. Many studies rely solely on brief nursing-ad-
ministered surveys for delirium diagnosis. Using Kaiser Perma-
nente data allowed for more complete follow-up of patients, 
including vital status. Kaiser Permanente is both a medical sys-
tem and an insurer, resulting in acquisition of detailed health 
information from all hospitalizations where Kaiser Permanente 
insurance was used for each patient. Therefore, patients were 
only lost to follow-up following discharge in the event of a mem-
bership lapse; these patients were excluded from analysis. The 
obtained data are also more generalizable than those of other 
studies examining readmission rates in delirious patients as the 
hospital where these data were collected is a 116-bed gener-
al community medical and surgical hospital. Thus, the patients 
enrolled in this study covered multiple hospital services with a 
variety of admission diagnoses. This condition contrasts with 
much of the existing literature on inpatient delirium; these stud-
ies mostly center on specific medical conditions or surgeries 
and are often conducted at academic medical centers. At the 
same time, Kaiser Permanente is a unique health maintenance 
organization focused on preventive care, and readmission rates 
are possibly lower than elsewhere given the universal access to 
primary care for Kaiser Permanente members. Our results may 
not generalize to patients hospitalized in other health systems.

The diagnosis of delirium is a clinical diagnosis without bio-
markers or radiographic markers and is also underdiagnosed 
and poorly coded.32 For these reasons, delirium can be challeng-
ing to study in large administrative databases or data derived 
from electronic medical records. We addressed this limitation 
by classifying the delirium patients only when they had been 
diagnosed by a staff psychiatrist. However, not all patients who 
screened positive with the CAM were evaluated by the staff psy-
chiatrist during the study period. Thus, several CAM-positive pa-
tients who were not evaluated by psychiatry were included in the 
control population. This situation may cause bias toward identifi-

cation of more severe cases of delirium. Although the physicians 
were encouraged to consult the psychiatry department for any 
patients who screened positive for delirium with the CAM, the 
psychiatrist may not have been involved  if patients were man-
aged without consultation. These patients may have exhibited 
less severe delirium or hypoactive delirium. In addition, the CAM 
fails to detect all delirious patients; interrater variability may oc-
cur with CAM administration, and non-English speaking patients 
are more likely to be excluded.35 These situations are another 
possible way for our control population to include some delirious 
patients and those patients with  less severe or hypoactive sub-
types. While this might bias toward the null hypothesis, it is also 
possible our results only indicate an association between more 
clinically apparent delirium and readmission. A major limitation 
of this study is that we were unable to quantify the number of co-
hort patients screened with the CAM or the results of screening, 
thus limiting our ability to quantify the impact of potential biases 
introduced by the screening program. 

This study may have underestimated readmission rates. We de-
fined readmissions as all hospitalizations at any Kaiser Permanen-
te facility, or to an alternate facility where Kaiser Permanente insur-
ance was used, within 30 days of discharge. We excluded the day 
of discharge or the following calendar day to avoid mischaracter-
izing transfers from the index hospital to another Kaiser Perma-
nente facility as readmissions. This step was conducted to avoid 
biasing our comparison, as delirious patients are less frequently 
discharged home than nondelirious patients. Therefore, while the 
relative odds of readmission between delirious and nondelirious 
patients reported in this study should be generalizable to other 
community hospitals, the absolute readmission rates reported 
here may not be comparable to those reported in other studies. 

Delirium may represent a marker of more severe illness or 
medical complications accrued during the hospitalization, 
which could lead to the associations observed in this study due 
to confounding.32 Patients with delirium are more likely to be 
admitted emergently, admitted to the ICU, and feature higher 
acuity conditions than patients without delirium. We attempt-
ed to mitigate this possibility by using a multivariable model 

TABLE 3: Risk of Clinical outcomes in Patients with and without Delirium

Clinical Outcome
Delirium
(95% CI)

Controls
(95% CI)

Odds Ratio
(95% CI) P  Value

Hospital Readmission 30 Days Postdischarge 5.7
(3.5-9.1)

2.2
(1.4-3.3) 

2.60
(1.96-3.44)

<.0001

In-hospital Mortality 1.5
(0.8-2.7)

2.1
(1.3-3.3)

0.74
(0.51-1.06)

.1025

Discharge to SNF or hospice 58.8
(45.5-76.1)

23.3
(19.2-28.3) 

2.52
(2.09-3.01)

<.0001

Emergency Department Visits 30 Days Postdischarge 20.6
(15.1-28.2)

9.5
(7.3-12.3)

2.18
(1.77-2.69)

<.0001

Mortality 30 Days Postdischarge 4.5
(2.6-7.8)

5.4
(3.5-8.5)

0.83
(0.60-1.16)

.2765

Abbreviations: CI, confidence interval; SNF, skilled nursing facility.
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to control for variables related to illness severity, including the 
Charlson comorbidity index, HCUP diagnostic categories, and 
ICU admission. Despite including HCUP diagnostic catego-
ries in our model, we were unable to capture the contribution 
of certain diseases with finer granularity, such as preexistent 
dementia, which may also affect clinical outcomes.36 Similarly, 
although we incorporated markers of illness severity into our 
model, we were unable to adjust for baseline functional sta-
tus or frailty, which were not reliably recorded in the electronic 
medical record but are potential confounders when investigat-
ing clinical outcomes including hospital readmission. 

We also lacked information regarding the duration of delir-
ium in our cohort. Therefore, we were unable to test whether 
longer episodes of delirium were more predictive of readmis-
sion than shorter episodes.

CONCLUSION
In-hospital delirium is associated with several negative patient 
outcomes. Our study demonstrates that delirium predicts 30-
day readmission and emergency department utilization after 
hospital discharge. Bearing in mind that a third of hospital-ac-
quired delirium cases may be preventable,32 hospitals should 
prioritize interventions to reduce postdischarge healthcare uti-
lization and complications in this particularly vulnerable group. 
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