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Background: Falls and delirium in general-hospital inpatients are related to increases in mor-
bidity, mortality, and healthcare costs. Patients fall despite safeguards and programs to reduce
falling. Objective: The authors sought to determine the prevalence of diagnosed and undiag-
nosed delirium in patients who fell during their hospital stay. Method: The authors performed a
retrospective electronic chart review of 252 patients who fell during their hospital stay. Falls
were categorized by their severity (i.e., minor, moderate, and major). Demographic information,
patient outcomes, and diagnostic criteria for delirium (per DSM–IV) were collected on the day
of admission, the day of the fall, and the 2 days preceding the patient’s fall. Results: Falls in
the general hospital were associated with delirium (both diagnosed and undiagnosed), advanced
age, and specific surgical procedures. Conclusion: Improving the recognition of undiagnosed
delirium may lead to sustainable and successful fall prevention programs. Detection of impair-
ments in mental status can assist staff to create individualized patient care plans. Knowledge
about which patients are at risk for injury from delirium and falls can lead to improvements in
patient safety, functioning, and quality of life. (Psychosomatics 2009; 50:218–226)

Patients frequently fall, despite vigorous efforts by hos-
pital staff to identify those at risk for falling and to

initiate falls-prevention programs. In 1985, falls led to
more than 2 million injuries, 369,000 hospital admissions,
and nearly 9,000 deaths.1 By the year 2000, falls by patients
over the age of 65 years accounted for 1.8 million emergency
department visits annually, 433,000 admissions, and 15,800

deaths. The number of fall-related deaths for elderly patients
has also risen significantly.2 In addition to the impact of falls
on morbidity and mortality, falls have an economic impact;
the average cost of hospitalization for the consequences of a
fall is $17,500,3 and total direct costs for elderly adults have
who have fallen exceeds $19 billion.2

Among those at highest risk for falling are patients in
tertiary-care medical centers (because of acute illness, an
unfamiliar environment, and medication changes, among
other factors).1 Falls occur in 1 of every 3 adults age 65
years or older; of these, 20%–30% sustain moderate-to-
severe injuries.2,4,5 Furthermore, falls account for the most
frequent cause of nonfatal injuries, and falling is the lead-
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ing cause of death from injury in older adults.6 Although
most falls in elderly persons are neither fatal nor result in
significant physical injury, the psychological impact of a
fall (or a near-miss) often results in a fear of falling and a
self-imposed restriction of activities.7

Recently, Mahoney and colleagues8 reviewed the tem-
poral relationship between hospitalization and rate of falls
after discharge. They found that falls pose a serious threat to
the health and functioning of older adults and also increase
healthcare costs. Since a new diagnosis of delirium (or of
persistent delirium) after hospitalization places a patient at a
sixfold higher risk for falling,8 understanding why a patient
falls and how a fall can be prevented is very important.

In acute-care settings, falls-prevention programs typ-
ically involve multidisciplinary teams to evaluate the risk
of falling, to monitor the safety of hospitalized patients,
and to implement interventions. However, despite the in-
stitution of safeguards, the application of new products,
and the creation of fall-prevention programs, falls continue
to plague acute-care hospitals and the patients they care
for. The national benchmark, set in 1990 by the University
Hospital Study, is 3 falls per 1,000 patient-days.9 Al-
though the fall-rate for patients at the Massachusetts Gen-
eral Hospital (MGH), a large, tertiary medical center, was
below the external benchmark and well within the targeted
range, we aimed to further reduce falls at our institution.
We hypothesized that delirium contributes to patient falls
on inpatient units in general hospitals, and, therefore, we
sought to determine the prevalence of delirium among
inpatients who fell and to establish the frequency of un-
diagnosed delirium in this population. Table 1 provides
definitions.10–13

METHOD

Study Design

After review and approval by the institution’s Human
Research Committee (HRC), we performed a retrospective
review of the hospital charts for the 252 adult inpatients
who fell between April 2003 and June 2003; a total of 237
records were available for review to establish whether
there was evidence of delirium (ED; established when the
diagnosis was made by a treating clinician or when the
diagnostic criteria were described in the medical record).

Data Collection

Data were extracted from the medical record by nine
raters (four psychiatric clinical nurse-specialists, one med-
ical clinical nurse-specialist, one adult nurse-practitioner,
and three staff nurses) trained by the principal investigator
(PI) to identify delirium and its descriptors. Each rater
reviewed five of the same charts, using a collection tool to
establish and ensure interrater reliability at the beginning
of the chart review. The PI subsequently reviewed 10
records of each rater at the beginning and end of the chart
review to ensure interrater reliability. Each rater reviewed
25–30 records (including discharge summaries, laboratory
data, medication orders, and the incident reports regarding
the patients falls).

The database was developed and pretested by inves-
tigators, based on the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM–IV) criteria for
delirium.13 The collection instrument collated demo-

TABLE 1. Definition of Terms Used in the Study

A fall An unplanned descent to the floor with or without injury to the patient.10

Operational definition: Documentation of the event through an incident report filed with the office of Quality
and Safety and categorized as having an injury or no injury.

An injury Minor: Small bruise or abrasion that does not require medical treatment.
Moderate: Injury requiring medical treatment that is not considered major, such as a cut requiring sutures.
Major: A serious injury, including a fracture, head injury, or wound that required major suturing.11,12

Delirium A syndrome manifested by:13

● Disturbance of consciousness (i.e., reduced clarity of awareness of the environment) with a reduced ability
to focus, sustain, or shift attention.

● Change in cognition (e.g., memory deficit, disorientation, or language disturbance) or the development of a
perceptual disturbance that is not better accounted for by a preexisting, established, or evolving dementia.

● Rapid onset and fluctuations during the course of the day
● Evidence from the history, physical examination, or laboratory tests that the disturbance is caused by the

direct physiological consequences of a general-medical condition
Categorization ● Diagnosis of delirium (DD): diagnosis of delirium in medical record.

● Evidence of delirium (ED): evidence of delirium via data collection but no delirium diagnosis on record.
● ND: no identified delirium on record diagnosis or in data collection.
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graphic data (e.g., age and gender), date and location of
the fall, discharge disposition, diagnosis of delirium, use
of a synonym for delirium per ICD–9 coding, and the
criteria for delirium (i.e., a disturbance of consciousness, a
change in cognition, fluctuations through the day, and
evidence of a physiological derangement [e.g., of serum
electrolytes, serum chemistries, arterial blood gases, liver-
function tests, tests of hematological function, microbiol-
ogy data, and radiological tests]; Table 2). The list of the
operative procedures performed on patients who sustained
falls was provided by the operating room scheduler and
recorded in the database (Table 3). Data were derived from
4 hospital days (i.e., the day of admission [Day 1], the day
of the fall [Day 2], and the 2 days preceding the fall
[Pre-Fall Day 1, Pre-Fall Day 2]).

Data from 252 safety reports were abstracted and
coded for privacy. Records of 15 patients were excluded
because they were not admitted to the hospital or were
admitted to the Pediatrics Service or to Obstetrics. Twenty
patients had more than one fall; 18 of the patients had two
falls, one patient had three falls, and one patient suffered
four falls during the hospital stay. Because the electronic
record system was unable to differentiate between medi-
cations ordered and medications administered, our review-
ers did not tabulate information on medications.

Data Analysis

Data were entered into a Statistical Package for Social
Sciences (SPSS, Version 14.0). Descriptive statistics were
computed on all variables.

Secondary Review Each rater was instructed to tran-
scribe any descriptive terms found in the electronic record
that did not match the criteria or the signs and symptoms
as listed on the collection tool, but which could describe a
symptom of delirium. The variables consistent with the
signs and symptoms of delirium were sorted into two

categories: as “possibly relevant to delirium” and as
“items from the data collection tool.” The research group
confirmed the principal investigator’s categorization.

Three categories were established to determine
whether a patient may have had delirium at the time of the
fall: 1) a group where there was evidence of delirium
(ED); 2) a group who had a diagnosis of delirium (DD)
written in the medical record per ICD–9 coding; and 3) a
group where there was no delirium (ND; i.e., no evidence
of a delirium diagnosis, or of symptoms of delirium).

RESULTS

Data were analyzed on patient demographics, clinical ser-
vice, and patient outcomes.

Patient Demographics

Patients who fell were slightly more likely to be male
(52%). Half of all falls occurred in patients age 70 or over.
All of the patients who sustained a major injury were over
70 years old; 87.5% of falls in the older adult were asso-
ciated with a moderate injury. Twenty-two percent of pa-
tients who fell sustained an injury; in 74%, it was minor;
in 21%, it was moderate; and in 5%, it was major. Re-
peated falls occurred in 18% of the patients (see Figure 1).

Clinical Service

Forty-two percent of falls occurred while patients
were on the medical service, as compared with more than
50% of the falls that occurred on the surgical service; the
falls-per-day were lower on Medicine and higher on Sur-
gery (see Figure 2, Figure 3).

Discharge Outcomes

Sixty-percent of patients who fell were unable to be
discharged to their homes; 7% died, 49% went to skilled
nursing facilities (SNF)/rehabilitation hospitals, and 4%
were transferred to another acute-care hospital. Only 40%
of those who fell returned home directly after hospital
discharge (Figure 4).

Delirium Analysis

Ninety-six percent of patients who fell showed evi-
dence of delirium. Of those, 18.7% either had a discharge
diagnosis of delirium or a descriptor of symptoms for
delirium in the electronic record (used by the physician at

TABLE 2. Demographics of Patients Who Fell in the Hospital

Demographics
Service at Time

of Fall Discharge Location

Age Medicine Home
Gender Surgery Skilled nursing facility
Date of admission Neurology Rehabilitation facility
Date of discharge Neurosurgery Other facility
Date of fall Orthopedics Death

Cardiology
Psychiatry
Other

Falls in the General Hospital

220 http://psy.psychiatryonline.org Psychosomatics 50:3, May-June 2009



discharge [ICD–9 coding]). None of the patients’ charts
included the actual words that define the condition: 1)
disturbance of consciousness; 2) change in cognition; 3)
fluctuations during the day and night; and 4) evidence of
direct physiological consequences of a general-medical
condition. (See Table 4.) This raises questions about the
consistency of diagnoses of delirium across specialties.14

Evidence of delirium involved identification of the
signs and symptoms of a disturbance of consciousness, a
change in cognition, or a fluctuating course (see Table 5).
The physiological changes were numerous and evident on
the day of admission, on the day of the fall, and 2 days
before the fall.

Words suggestive of a diagnosis of delirium were
frequently used; these terms included the following: a
change in cognition (33%), encephalopathy (25%), an
acute confusion syndrome (14%), hepatic encephalopathy
(11%), delirium tremens (6%), a toxic metabolic state
(5%), and agitation (2%). A variety of terms in the elec-
tronic record (e.g., confused, a change in mental status, an
unsteady gait, disorientation, mental status improved, re-
quired restraints, a memory deficit, dizziness, sundowning,
decreased responsiveness, somnolent, and syncope) were
used by staff to describe the patient who fell and mani-
fested cognitive impairment. Nearly three-fourths of hos-
pital records (72%) included at least one of the following
terms: confused, change in mental status, unsteady gait,

disorientation, mental status improved, required restraints,
memory deficit, dizziness, sundowning, decreased respon-
siveness, somnolent, and syncope (Table 4). Although
these terms are not synonyms for delirium, they suggest a
disturbance of affect, behavior, or cognition.

When a physiological etiology was identified, 80% of
patients had at least one abnormal laboratory finding (re-
lated to results for: hematocrit, hemoglobin, blood-urea
nitrogen, white blood-cell count, creatinine, potassium,
albumin, magnesium, AST/SGOT, and alkaline phos-
phate); calcium levels were inadvertently omitted from the
collection tool.

Several ambulatory and gastrointestinal (GI) proce-
dures were most often associated with falls (e.g., place-
ment of an automatic implantable cardioverter defibrillator
[AICD], bronchoscopy, cardiac catheterization, colonos-
copy, endoscopy, endoscopic retrograde cannulation of the
pancreas [ERCP], and resection of the colorectal seg-
ment).

Length of Stay

The mean length of stay (LOS) for patients who fell
was 15.0 days (median: 10 days), whereas the LOS for all
patients at Massachusetts General Hospital (MGH) was
5.83 days. For patients who fell and had a diagnosis of
delirium (DD), the mean LOS was 17.5 days (median: 14

TABLE 3. Common Tests/Procedures Performed on Patients in the Hospital

Abdominal aortic aneurysmectomy
Automatic implantable cardioverter

defibrillator
Appendectomy
Arthroscopy
Arthroplasty
Aortic valve replacement
Breast biopsy
Bronchoscopy

Coronary artery bypass graft
Cardiac cauterization
Cholecystectomy
Colonoscopy
Colorectal resection
Esophago-gastro-duodenostomy
Endoscopy
Endoscopic retrograde cannulation

of the pancreas

Endoscopic ultrasonography
G-tube placement
Hernia repair
Hip replacement
Laminectomy
Liver biopsy
Lumpectomy
Manometry

Mitral valve replacement
Pacemaker placement
Sigmoidoscopy
Thyroidectomy
Urinary endoscopy
Video capsule

FIGURE 1. Falls by Age and Severity
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days), whereas for those with evidence of delirium (ED),
the mean LOS was 14.6 days (median: 10 days), and for
those who fell but had no diagnosis of delirium (ND), the
mean LOS was 11 days (median: 9 days).

About half of the patients admitted to our acute-care
hospital and who fell returned home directly after their
discharge from the hospital; 7% of the patients who fell
died after their fall. Half of the falls during the study
period occurred in those over 70 years old; patients in this
age-group accounted for all of the hospital-acquired major
injuries and half of the moderate injuries. Ninety-six per-
cent of patients who fell had symptoms of delirium; how-
ever, it went undiagnosed or treated 75% of the time.

DISCUSSION

Our data suggest that one of the most important risk fac-
tors for falling may be delirium, which involves a sudden

change in a patient’s mental state associated with an al-
tered level of functioning. It is a potentially preventable
and reversible organic mental disorder frequently with an
acute medical etiology. Delirium is manifested by a vari-
ety of behaviors and symptoms (such as restlessness, anx-
iety, an altered level of consciousness, irritability, hyper-
sensitivity to environmental stimuli, and changes in
cognition and orientation) that fluctuate over the course of
a day; however alternative labels (i.e., intensive care unit
[ICU] psychosis, toxic psychosis, an acute confusional
state, acute brain failure, postoperative encephalopathy,
and organic brain syndrome) have been used to describe
it.13,15–19

Delirium has protean manifestations. In hyperactive
delirium, agitation, a poor attention span, and difficulty
following directions are seen and lead to its being mis-
taken for dementia, whereas, in hypoactive delirium, with-
drawal, somnolence, difficult arousing, inability to per-
form activities of daily living (ADLs), and poor nutritional
oral intake of food and fluid are often mistaken for de-
pression.17,21,22

Agitation is often managed by use of restraints and
presence of observers (to minimize the risk for falls or
other injuries); these can contribute to increased anxiety
for the patient and result in staff promoting bed-rest during
a time when early mobilization is indicated. Nurses and
physicians often prescribe “sitters” (which are costly and
do little to treat the patient who is acutely ill) for a patient
at risk for injuries without identifying the underlying eti-
ology of the behavioral disturbance. Moreover, in one
study, the use of sitters was associated with an increase in

FIGURE 2. Falls by Clinical Service
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falls and costs.22 The strategy of focusing on containment
of behaviors, rather than on treatment of illness, prevents
customization of care that is based upon an underlying
etiology and the pathophysiology that contributes to a
behavioral change.

Delirium

The rate of delirium among inpatients over 70 years of
age has been estimated at 80%,22 and it may affect more
than half of patients admitted for medical care,24 half of
postoperative patients,25 80% of terminally ill patients,26

and one-third of patients after coronary bypass graft.27

Those who develop delirium also are at risk of dying.
One-fourth of older adults with delirium die within 1
month of its onset,28 and one-half of those who develop
delirium die in the next 5 years.29 The mortality rates for
inpatients with delirium are 10%–65% and are compara-
ble to those who develop sepsis and acute myocardial
infarction.18 Moreover, patients with delirium have a
longer LOS and more medical complications and inju-
ries.30

Unfortunately, delirium remains poorly recognized by
healthcare professionals, who often overlook and misdi-
agnosis the syndrome.22,31,32 For example, hypoactive de-

TABLE 4. Terms Frequently Used to Describe Delirium

Disturbance of Consciousness Change in Cognition Fluctuation

Change in level of consciousness
Decreased responsiveness
Dizziness
Hallucinations
Incoherence
Intensive-care-unit psychosis
Lethargy
Non-responsiveness
Organic brain syndrome
Perceptual disturbances
Pulling lines, catheters, and tubes
Reduced clarity
Seizure
Sensory problems
Slow to rouse
Somnolent
Stuporous
Syncope
Visual disturbances

Change in mental status
Confusion
Decreased short-term memory
Disorientation
Lack of capacity
Language disturbance
Mental status cleared
Mental status improved
Memory deficit
Reduced ability to shift attention
Unable to follow directions

Altered behavior
Altered sleep–wake cycle
Change in functioning
Decline in functioning
Easily redirected
Not at baseline
No longer needs sitter
Required restraints
Sundowning
Unable to complete ADLs
Unsteady gait
Waxing and waning

TABLE 5. Evidence of Medical Cause for Delirium

Routine Blood Tests

Electrolytes General Chemistry Blood Gas Oximetry Liver Function Tests Hematology

Na !125 or "155 Mg !1.4 or "2.0 PO2 !80 ALT/SGPT "55 WBC "11.0
K !3.4 or "4.8 Alb !3.0 PCO2 "42 AST/SGOT "40 HCT !33
BUN "25 Amylase "100 ALK Phos "115 Hgb !11
Cr "1.5 Lipase "6 T Bili "1.0
Glu !80 or "250 Ca !8.8 or "10.5 D Bili "0.4

NH3 "48

Other Tests

Toxicology Microbiology
Radiology Chest

X-Ray

Blood toxic drug levels Positive blood cultures Infiltrate
Blood alcohol level Urine "100,000 microorganisms Opacity
Urine toxic screen Urine abundant microorganisms Consolidation

Pleural effusion
Pulmonary edema
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lirium is more often ignored, or erroneously attributed to
aging.33 Timely and accurate diagnosis of delirium should
reap rewards for hospitalized patients.34 Diagnosis can be
facilitated by use of standardized screening examination
(e.g., the Folstein Mini-Mental State Exam [MMSE] and
the Confusion Assessment Method [CAM]).25,35–38 These
tests can be a routine part of multidisciplinary team as-
sessments. Such assessments can identify alterations from
a patient’s baseline cognitive status and detect deviations
during the hospitalization.15

Falls and Delirium

It is apparent that healthcare costs for patients with
delirium have increased. On average, patients with delir-
ium have a longer LOS in acute-care settings and require
more care before their return to the community and inde-
pendent functioning.17,39,40

Patients at risk for falling pose management prob-
lems; they are often restrained (a strategy that frequently
leads to patient and family distress) and have complica-
tions from such immobility.41 Patients predisposed to falls
tend to be confused and to have greater underlying med-
ical and psychiatric comorbidity.42 A patient with delirium
or one who experiences a fall can lose independence and
become fearful and restrict ADLs.

Clinicians typically receive little formal training in the
diagnosis and treatment of delirium. Helping clinicians
learn to diagnosis delirium and develop the skills neces-
sary to reduce falls should lead to safer care.43–45 Recog-
nition of confusion and recognition of risk factors for falls
(with use of a systematic approach to assessment) and
timely intervention are effective strategies to prevent
falls.46 Individualized clinical assessments are important
to identify symptoms of delirium that may impede a pa-
tient’s ability to follow a fall-prevention program.47 Sev-
eral studies have attempted to establish prevalence of de-
lirium among inpatients in tertiary-care hospitals;
however, data are limited on the subset of patients who
fell.40,41,48,49,52

A recent metaanalysis of four decades of falls-
prevention strategies found that some interventions
worked in the short-term to reduce falls, but none dem-
onstrated a sustained effect in acute-care settings.53,54

The national patient safety goals of The Joint Commis-
sion include the reduction of risks and complications
that result from falls.

Recommendations

Fall-prevention programs appear to temporarily de-
crease falls in the general hospital; improving the recog-
nition of undiagnosed delirium may lead to sustainable
and successful interventions. Patients with impaired cog-
nition, short-term memory, and attention would have a
difficult time retaining any information provided to them
(making many fall-prevention programs/interventions un-
helpful in this acute period). At the MGH, patients are
screened with the Morse Fall Scale. When a patient is
deemed at risk for falling, standard “fall precautions” are
instituted (e.g., posting a sign that identifies the patient as
a fall risk, frequent safety checks, moving the patient to a
room close to nursing station, informing all staff to in-
crease their awareness of the patient’s status, assessing the
medication list, reorienting the patient, placing the bed in
its lowest position, removing clutter, placing signs on the
wall reminding the patient not to get out of bed without
assistance, ensuring that the bed alarm is turned on, de-
creasing noise, placing assistive devices from home at the
bedside, using nonslip footwear, and other least-restrictive
devices for safety, such as wedge cushions, roll belts, and
floor pads, scheduling toileting, consulting physical ther-
apists, and informing the family of the care plan in the care
plan).

Once the patient has been identified as having delir-
ium, the above standard fall-precautions are instituted
along with other specific interventions. These include per-
forming mental-status assessments regularly using com-
munication techniques (e.g., reorientation to person, place,
time; speaking in a slow, clear manner; using simple,
one-step directions), using sensory aids (e.g., glasses,
hearing aids, and dentures), being mindful of sleep hy-
giene (e.g., opening the blinds, turning on the lights during
the day and darkening the room at night), monitoring
nutrition (e.g., calling a consult, monitoring intake and
output, feeding the patient), providing comfort measures
(e.g., monitoring pain, mobilizing out of bed, ambulating),
monitoring physiological care (e.g., reviewing, resolving
or evolving etiologies), and providing a consistent daily
routine and schedule. These interventions provide an op-
timal environment that assists patients with delirium to
return to their baseline level of functioning. Standardized
cognitive assessments, multidisciplinary training, and an
increased awareness of early symptoms should also con-
tribute to improved patient outcomes. Understanding the
language currently utilized by the system to identify de-
lirium will assist multidisciplinary teams in developing
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and providing education and allow for standardization of
the diagnosis and treatment. Developing standardized cog-
nitive assessments, multidisciplinary training, and an
increased awareness of early symptoms should also con-
tribute to improved patient outcomes. Mental status has
been referred to as the sixth vital sign. Knowledge of
mental status impairment and cognitive issues can assist
staff in applying individualized plans of care. Understand-
ing when family members need to be involved and how to
connect care with outpatient providers should help to in-
crease safe care.

As older adults suffer severe falls and are more apt to
develop delirium in acute-care settings, the quality and

safety of patients who are discharged into the community
is affected. As medical care evolves and acuity rises, pro-
viders’ knowledge about which patients fall and which
develop delirium should lead to improved patient safety,
functioning, and quality of life.

Data were collected at the Brigham and Women’s
Hospital and Massachusetts General Hospital.

Dr. Stern is a Professor of Psychiatry at Harvard
Medical School.

This work was funded by the Munn Center for Nursing
Research.
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