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Abstract

Objectives: To describe characteristics and compare clinical outcomes including

falls, fractures, infections, and neuropsychiatric symptoms (NPS) among long‐term

care residents with dementia with and without agitation.

Methods: A cross‐sectional secondary analysis of administrative healthcare data

was conducted whereby residents with dementia residing in a long‐term care facility

for ≥12 months were identified from the AnalytiCare LLC database (10/2010–06/

2014) and were classified into mutually exclusive cohorts (Agitation Cohort or No‐
Agitation Cohort) based on available agitation‐related symptoms. Entropy balancing

was used to balance demographic and clinical characteristics between the two co-

horts. The impact of agitation on clinical outcomes was compared between balanced

cohorts using weighted logistic regression models.

Results: The study included 6,265 long‐term care residents with dementia among

whom, 3,313 were included in the Agitation Cohort and 2,952 in the No‐Agitation

Cohort. Prior to balancing, residents in the Agitation Cohort had greater dementia‐
related cognitive impairment and clinical manifestations compared to the No‐
Agitation Cohort. After balancing, residents with and without agitation, respec-

tively, received a median of five and four distinct types of medications (including

antipsychotics). Further, compared to residents without agitation, those with

agitation were significantly more likely to have a recorded fall (OR = 1.58), fracture

(OR = 1.29), infection (OR = 1.18), and other NPS (OR = 2.11).

Conclusions: Agitation in long‐term care residents with dementia was associated

with numerically higher medication use and an increased likelihood of experiencing

falls, fractures, infections, and additional NPS compared to residents without agita-

tion, highlighting the unmet need for effective management of agitation symptoms in

this population.
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K E Y W O R D S

agitation, dementia, falls, fractures, infections, long‐term care, medication use,
neuropsychiatric symptoms

Key points

� Agitation symptoms in long‐term care residents with dementia can be disabling and lead to

a loss of independent function

� This study suggests that agitation is associated with higher use of polypharmacy, including

antipsychotics, and an increased likelihood of falls, fractures, infections as well as other

neuropsychiatric symptoms

� Together, these outcomes present a major burden not only to the patient, but also to the

long‐term care facilities, caregivers, and healthcare system

� Findings of this study highlight the complexity of care for long‐term care residents with

dementia and the current unmet need for effective management of agitation symptoms in

this setting

1 | INTRODUCTION

The burden of dementia in the United States (US) has increased due

to the progressively aging population, and is now estimated to affect

nearly 5.7 million people.1 Dementia is a general term used to

describe disabling declines in cognition, emotion, and behavior, with

Alzheimer's disease (AD) being the most common cause in older

adults. Furthermore, neuropsychiatric symptoms (NPS), including

behavioral disturbances, associated with dementia can affect a sub-

stantial proportion of these patients, with estimates ranging between

78%–90%.2–4 NPS can be generally categorized into four main

groups: (1) mood disorders (e.g., anxiety, apathy, depression, and

euphoria); (2) sleep disorders (e.g., insomnia, hypersomnia, and night‐
day reversal); (3) psychotic symptoms (e.g., delusions and hallucina-

tions); and (4) agitation (e.g., pacing, wandering, sexual disinhibition,

and aggression).5,6 The most common NPS in patients with dementia

are reported to be mood disorders, sleep disorders, and agitation.4

Agitation is among the most distressing and persistent NPS

associated with dementia,7,8 and has been shown to increase the risk

of injury, including both self‐injury and injury to others, as well as

mortality.9–11 Agitation may be influenced by several factors,

including the resident's environment,12 staff‐resident in-

teractions,8,13 an inability to appropriately interpret and respond to

pain due to dementia, or the presence of comorbid psychiatric con-

ditions such as anxiety or depression.10,14,15 Estimates of the prev-

alence of agitation vary greatly, ranging from 28%–60% in long‐term

care facilities,7,16–18 and 24–67% in community‐based dwellings.19,20

This wide variability may have been due in part to the absence of an

established definition of agitation until 2015 when the International

Psychogeriatric Association (IPA) developed a consensus definition of

agitation in patients with cognitive disorders.21 Agitation, which is

defined as excessive motor activity, verbal or physical aggression, and

associated emotional distress, can be highly disruptive, resulting in

excess disability not otherwise attributable to other psychiatric

or medical disorders.21 Moreover, agitation in patients with dementia

is associated with more rapid decline in cognitive function, which

can impede daily activities and lead to a loss of independent

function.15,18,22 Altogether, the various distressing symptoms asso-

ciated with agitation often have negative ramifications on the pa-

tients' environment, raising concerns about a deterioration in their

quality of life and placing a high burden on their family and care-

givers, which has been found to consequently increase their likeli-

hood of transfer to long‐term care facilities.3,21

Although several studies have investigated outcomes associated

with residing in long‐term care settings, they have mostly focused on

the significant costs of residing in these facilities,23 and the rela-

tionship between the patients' unmet needs and their cognitive and

functional status.24–26 To date, few studies have examined clinical

outcomes and medication use associated with agitation as a unique

condition in individuals with dementia residing in long‐term care

facilities. Understanding patient outcomes and treatments as they

relate to agitation is imperative for effective disease management.

The objectives of this study were to describe characteristics and

compare clinical outcomes including falls, fractures, infections (e.g.,

urinary tract infections), and other NPS in long‐term care residents

with dementia with and without agitation.

2 | MATERIALS AND METHODS

2.1 | Data source

Long‐term care facility data from the AnalytiCare LLC (Analy-

tiCare) database were analyzed. AnalytiCare is a Health Insurance

Portability and Accountability Act (HIPAA) compliant longitudinal

database which captures information on residents living in long‐
term care institutions. Data include linked resident information,

pharmacy prescriptions, and the Minimum Data Set (MDS). The

MDS is collected as part of the federally mandated process for

clinical assessment of all residents in participating Medicare and

Medicaid certified long‐term care facilities. MDS assessments are

required for residents on admission to the facility, periodically (e.g.,

quarterly review assessment, significant change in status), and on

discharge.27
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The current analyses used AnalytiCare data from October 2010

to June 2014, which included information on approximately 30,000

residents with dementia.

2.2 | Study design, sample selection, and cohort
balancing

The analyses for this study were conducted based on a cross‐
sectional design (Figure 1). Residents with a dementia diagnosis

were selected for this study if they resided in a long‐term care facility

for at least 12 continuous months, had at least two MDS 3.0 as-

sessments during this period, and had known information on agita-

tion symptoms. Residents with dementia were classified into two

mutually exclusive cohorts: the Agitation Cohort and the No‐Agitation
Cohort based on whether or not they had an indicator of agitation at

any time following their first observed diagnosis of dementia. An

indicator of agitation was defined as a score of one or greater on at

least one of the following MDS collected items: physical behavioral

symptoms directed toward others, verbal behavioral symptoms

directed toward others, other behavioral symptoms not directed

toward others, rejection of care, wandering that impacts the resident

and/or others, and being short‐tempered or easily annoyed. The

behaviors used to define agitation were selected based on their

alignment to dimensions of agitation as defined by the IPA21 and the

availability of information in MDS assessments.

For each resident in the Agitation Cohort, the index date was

randomly selected among all MDS assessments at which an indicator

of agitation was recorded. This approach was used in order to cap-

ture a representative portrait of the residents' journey in a long‐term

care facility. Since outcomes are expected to vary over time based on

changes in resident characteristics and disease severity, a random

index date allows outcomes to be captured that are representative of

the overall population of residents with agitation in a real‐world long‐
term care setting. For each resident in the No‐Agitation Cohort, the

index date was randomly selected among all MDS assessments. For

both cohorts, the study period was defined as the 12‐month period of

continuous stay in a long‐term care facility following the index date.

2.3 | Measures, outcomes, and statistical analyses

Entropy balancing, an analytical technique that has been used to

achieve covariate balance in numerous observational studies with

binary conditions,28–30 was applied to reweight demographic and

clinical characteristics of individuals included in the two cohorts.

F I G U R E 1 Study design. A period of continuous stay was defined as an ongoing residential stay with no discharge lasting longer than 14
days. Considering residents may have short discharge episodes for non‐medical reasons, a short discharge episode of 14 days or less was not
considered the end of a continuous stay. *MDS assessments are indicated for illustrative purposes only [Colour figure can be viewed at

wileyonlinelibrary.com]
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Residents in the No‐Agitation Cohort were reweighted so that the

distribution of specified covariates had the exact same moments

(mean and standard deviation [SD]) as the distribution of covariates

for residents in the Agitation Cohort. Characteristics used to

reweight the two cohorts included demographics (i.e., age, gender,

race/ethnicity, language, marital status, year of index date, dementia

due to Alzheimer's disease), cognitive characteristics (i.e., Brief

Interview for Mental Status [BIMS] score, short‐term memory

problem, long‐term memory problem, resident recall), and psychiatric

disorders (i.e., psychotic disorders other than schizophrenia, schizo-

phrenia, manic depression, and post‐traumatic stress disorder)

measured on the index date.

Descriptive statistics were used to summarize characteristics of

individuals in the Agitation and No‐Agitation Cohorts, separately,

before and after reweighting. The mean, SD, and median were reported

for continuous variables, and the frequency count and percentages

were reported for categorical variables. In addition, standardized dif-

ferences (Sdiff) between the two cohorts were reported.

Medication use including antipsychotic (AP) medication use, use

of other medications, and number of distinct medication types as well

as outcomes including infections (i.e., urinary tract infections), falls,

fractures, and other NPS (i.e., depression, anxiety, delusions, and

hallucinations) were measured during the 12‐months study period

for the balanced Agitation and No‐Agitation Cohorts.

The impact of agitation on infections (i.e., urinary tract infections),

falls, fractures, and other NPS was estimated using weighted logistic

regression models, where the dependent variable was the outcome

of interest and the independent variable was a dummy variable for

the Agitation Cohort. Results were reported as odds ratios (OR)

with 95% confidence intervals (CIs) and p‐values.

3 | RESULTS

3.1 | Resident characteristics

A total of 6,265 residents met the eligibility criteria for inclusion in

the current study (Figure 2), of whom 3,313 (52.9%) were classified in

the Agitation Cohort and 2,952 (47.1%) were classified in the No‐
Agitation Cohort. Residents in the Agitation Cohort had on average

1.5 ± 0.9 distinct agitation symptoms on the index date (Table 1). The

most frequent symptoms related to agitation were rejection of care

(46.2%), followed by verbal abuse (30.1%), socially inappropriate

behavior (28.2%), physical abuse (21.7%), being short‐tempered or

easily annoyed (19.3%), and wandering that impacts the resident and/

or others (5.3%).

The unbalanced resident demographics and clinical characteris-

tics are first reported as follows (Table 1). The median age of the

Agitation and No‐Agitation Cohorts was 80.0 and 81.0, respectively,

and the majority of both cohorts were female (67.7% and 71.3%,

respectively) and had a diagnosis of AD (63.6% and 56.6%,

respectively).

Additionally, residents in the Agitation Cohort had greater

dementia‐related cognitive impairment and associated clinical mani-

festations compared to the No‐Agitation Cohort (Table 1). Signs and

symptoms of delirium were numerically higher among residents

in the Agitation versus No‐Agitation Cohort, and included inatten-

tion (32.1% vs. 10.0%, Sdiff = 0.56), disorganized thinking (29.5% vs.

8.1%, Sdiff = 0.57), altered level of consciousness (4.5% vs. 2.5%,

Sdiff = 0.11), and psychomotor retardation (4.5% vs. 2.4%,

Sdiff = 0.11). Psychiatric and mood disorders were also more

frequently reported in the Agitation Cohort (72.7%) compared to

F I G U R E 2 Sample selection. Variables of interest were gender, race, and an indicator of agitation. MDS, Minimum Data Set version 3.0
[Colour figure can be viewed at wileyonlinelibrary.com]
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T A B L E 1 Resident characteristics

Original cohort Balanced cohort

Resident characteristicsa

Agitation
cohort

(reference)

No‐agitation

cohort

No‐agitation

cohort

Number of residents, N N = 3,313 N = 2,952
Standardized
difference N = 2,952

Standardized
difference

As of the index date

Age, mean ± SD [median] 78.2 ± 10.0

[80.0]

79.4 ± 9.7 [81.0] 0.12 78.2 ± 10.0 [80.0] 0.00

Female, N (%) 2,243 (67.7%) 2,105 (71.3%) 0.08 1,999 (67.7%) 0.00

Race/Ethnicity, N (%)

White, not of Hispanic origin 2,150 (64.9%) 1,816 (61.5%) 0.07 1,916 (64.9%) 0.00

Black, not of Hispanic origin 560 (16.9%) 633 (21.4%) 0.12 499 (16.9%) 0.00

Hispanic 550 (16.6%) 445 (15.1%) 0.04 490 (16.6%) 0.00

Asian/Pacific Islander 39 (1.2%) 54 (1.8%) 0.05 35 (1.2%) 0.00

American Indian/Alaskan 14 (0.4%) 4 (0.1%) 0.05 12 (0.4%) 0.00

Marital status, N (%)

Widowed 1,534 (46.3%) 1,517 (51.4%) 0.10 1,367 (46.3%) 0.00

Married 759 (22.9%) 617 (20.9%) 0.05 676 (22.9%) 0.00

Divorced 420 (12.7%) 289 (9.8%) 0.09 374 (12.7%) 0.00

Never married 337 (10.2%) 322 (10.9%) 0.02 300 (10.2%) 0.00

Separated 263 (7.9%) 207 (7.0%) 0.04 234 (7.9%) 0.00

State of residence (5 most frequent), N (%)

Texas 1,363 (41.1%) 960 (32.5%) 0.18 1,055 (35.7%) 0.11

North Carolina 582 (17.6%) 561 (19.0%) 0.04 546 (18.5%) 0.02

Colorado 417 (12.6%) 164 (5.6%) 0.25 155 (5.3%) 0.26

Michigan 212 (6.4%) 226 (7.7%) 0.05 202 (6.8%) 0.02

Maryland 156 (4.7%) 241 (8.2%) 0.14 230 (7.8%) 0.13

Alzheimer's diseaseb, N (%) 2,107 (63.6%) 1,670 (56.6%) 0.14 1,877 (63.6%) 0.00

Cognitive and clinical characteristics, N (%)

Brief Interview for Mental Statusc score,

mean ± SD [median]

10.1 ± 3.5 [10.0] 10.7 ± 3.3 [11.0] 0.16 10.1 ± 3.4 [10.0] 0.01

Individuals with missing values 2,367 (71.4%) 1,653 (56.0%) 0.33 2,111 (71.5%) 0.00

Psychiatric/mood disorderd 2,410 (72.7%) 1,683 (57.0%) 0.33 1,881 (63.7%) 0.19

Depression 1,747 (52.7%) 1,395 (47.3%) 0.11 1,434 (48.6%) 0.08

Anxiety disorder 990 (29.9%) 478 (16.2%) 0.33 523 (17.7%) 0.29

Dependence in daily decision‐makinge 2,349 (70.9%) 1,635 (55.4%) 0.33 2,091 (70.8%) 0.00

Signs and symptoms of delirium

Inattention 1,062 (32.1%) 295 (10.0%) 0.56 373 (12.6%) 0.48

Disorganized thinking 978 (29.5%) 238 (8.1%) 0.57 303 (10.3%) 0.50

Altered level of consciousness 150 (4.5%) 73 (2.5%) 0.11 92 (3.1%) 0.07

Psychomotor retardation 149 (4.5%) 71 (2.4%) 0.11 93 (3.1%) 0.07

(Continues)
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the No‐Agitation Cohort (57.0%, Sdiff = 0.33). Furthermore, 70.9% of

the Agitation Cohort had some degree of dependence in daily

decision‐making compared to 55.4% in the No‐Agitation Cohort

(Sdiff = 0.33). Extensive or total dependence in any activities of daily

living (ADL) was reported for nearly all residents in both the Agita-

tion and No‐Agitation Cohorts (98.5% and 97.8%, respectively), and

T A B L E 1 (Continued)

Original cohort Balanced cohort

Resident characteristicsa

Agitation

cohort
(reference)

No‐agitation
cohort

No‐agitation
cohort

Number of residents, N N = 3,313 N = 2,952
Standardized
difference N = 2,952

Standardized
difference

Behavioral symptomsf, N (%)

Number of distinct behavioral symptoms

(indicators of agitation),

mean ± SD [median]

1.5 ± 0.9 [1.0] – – – –

Rejection of care 1,529 (46.2%) – – – –

Verbal abuse 997 (30.1%) – – – –

Socially inappropriate behavior 934 (28.2%) – – – –

Physical abuse 719 (21.7%) – – – –

Short‐tempered or easily annoyed 641 (19.3%) – – – –

Wandering that impacts the

resident and/or othersg

174 (5.3%) – – – –

Other behavioral symptoms

Delusion 290 (8.8%) 43 (1.5%) 0.34 47 (1.6%) 0.33

Hallucinations 99 (3.0%) 14 (0.5%) 0.19 18 (0.6%) 0.18

During the study period

Functional status and activities of daily

living, N (%)

Extensive or total dependence in any

ADLh

3,263 (98.5%) 2,888 (97.8%) 0.05 2,893 (98.0%) 0.04

Bathing 3,255 (98.2%) 2,876 (97.4%) 0.06 2,876 (97.4%) 0.06

Personal hygiene 3,035 (91.6%) 2,573 (87.2%) 0.14 2,621 (88.8%) 0.09

Dressing 2,933 (88.5%) 2,511 (85.1%) 0.10 2,564 (86.9%) 0.05

Toilet use 2,878 (86.9%) 2,477 (83.9%) 0.08 2,517 (85.3%) 0.05

Abbreviations: N, number; SD, standard deviation; MDS, Minimum Data Set; ICD‐9‐CM, International Classification of Diseases, Ninth Revision.
aEntropy balancing was used to reweight residents so that resident characteristics on the index date were similar between residents with and without

agitation. Weights were normalized so that the sum of weights was equal to the number of residents in each cohort.
bAlzheimer's disease was defined as an indicator of Alzheimer's disease recorded on an MDS assessment or the ICD‐9‐CM 331.0 recorded on an MDS

assessment.
cBrief Interview for Mental Status (BIMS) scores range from 0 to 15, where a score between 0 and 7 indicates severe impairment; a score between 8 and

12 indicates moderate impairment; and a score between 13 and 15 indicates the individual is cognitively intact. BIMS scores were assessed among

residents that could be understood by staff. Residents that were rarely/never understood by staff had missing values for the BIMS score. For these

residents, cognitive impairment was assessed by staff using indicators such as dependence in daily decision making.
dPsychiatric/mood disorder was defined as an indicator of depression, anxiety disorder, psychotic disorder (other than schizophrenia), schizophrenia,

manic depression, or post‐traumatic stress disorder on an MDS assessment.
eDependence in daily decision‐making was defined as modified independence (i.e., some difficulty in new situations only), moderate impairment (i.e., poor

decisions and cues or supervision were required), or severe impairment (i.e., never or rarely made decisions) in decisions regarding tasks of daily life.
fBased on AnalytiCare LLC recommendations and exploratory assessment of MDS data, missing values for binary variables (i.e., 0 or 1) have been

reported as a value of 0. Therefore, no distinction between the absence of a condition and unknown information on a condition could be made.
gWandering that impacts the resident and/or others was defined as wandering that placed the resident at significant risk of getting to a potentially

dangerous place (e.g., stairs, outside of the facility) or significantly intruded on the privacy or activities of others.
hExtensive or total dependence in an activity of daily living was indicated if the resident required extensive assistance (i.e., staff provided weight‐bearing

support) at least 3 times in the 7‐day period prior to MDS assessment or the resident required complete staff assistance every time the activity was

performed in the 7‐day period prior to MDS assessment.
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F I G U R E 3 Treatment patterns–balanced cohorts. Treatment types were based on GPI classification and are mutually exclusive. The
number of distinct medication types is based on the following medication classes: APs, antidepressants, antidementia drugs, antianxiety drugs,
narcotics, antiepileptics, antihypertensives, lipid‐lowering drugs, antidiabetics, antihistamines, anticoagulants, antiplatelet drugs, pain control
drugs, anti‐Parkinson drugs, hypnotics, antiemetic drugs, stimulants, and anticholinergics. AP, antipsychotic [Colour figure can be viewed at

wileyonlinelibrary.com]

included extensive or total dependence in bathing (98.2% and 97.4%,

respectively) and personal hygiene (91.6% and 87.2%, respectively).

As detailed above, balancing techniques were used to distinguish

the effects of agitation independently of resident characteristics. Af-

ter applying entropy balancing, the Agitation and No‐Agitation Co-

horts had similar demographic, clinical, and cognitive characteristics

(i.e., Sdiff <0.20). However, some differences remained between

characteristics that are correlated with agitation, and were therefore

not used for balancing, including anxiety disorder (29.9% and 17.7% in

the Agitation and No‐Agitation Cohorts, respectively, Sdiff = 0.29),

inattention (32.1% and 12.6%, respectively, Sdiff = 0.48), disorganized

thinking (29.5% and 10.3%, respectively, Sdiff = 0.50), and delusions

(8.8% and 1.6%, respectively, Sdiff = 0.33) (Table 1).

3.2 | Medication use

During the 12‐months study period, residents with agitation used a

median of 5.0 distinct types of medications compared to 4.0 distinct

types of medications among those without agitation (Figure 3). The

most common medications used in the Agitation and No‐Agitation

Cohorts included antidepressants (67.4% vs. 57.4%, Sdiff = 0.21), fol-

lowed by APs (55.9% vs. 38.4%, Sdiff = 0.36), antidementia drugs

(52.1% vs. 50.2%, Sdiff = 0.04), antianxiety drugs (45.6% vs. 28.3%,

Sdiff = 0.36), narcotics (43.9% vs. 39.1%, Sdiff = 0.10), and antiepileptic

drugs (42.7% vs. 31.6%, Sdiff = 0.23).

3.3 | Outcomes

Findings showed significant associations between agitation and

several clinical outcomes (Figure 4). Specifically, compared to resi-

dents without agitation, residents with agitation were 1.58 times

more likely to have a recorded fall (56.9% vs. 45.5%, p < 0.001) and

1.29 times more likely to have a recorded fracture (6.6% vs. 5.2%,

p = 0.04). Residents with agitation were also 1.18 times more likely to

have a recorded infection (25.1% vs. 22.1%, p = 0.01), particularly a

urinary tract infection (18.3% vs. 14.5%, p < 0.001) compared to

residents without agitation. In addition, other NPS were 2.11 times

more prevalent among residents with agitation compared to those

without agitation (82.4% vs. 68.9%, p < 0.001).

4 | DISCUSSION

Residents with dementia living in long‐term care facilities comprise

frail, elderly individuals, many of whom are also affected by delirium,

other psychiatric and mood disorders, and a high level of dependency.
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The results of this study indicate that a proportion of residents with

dementia living in these settings are further affected by a host of

debilitating agitation symptoms, such as verbal abuse, physical abuse,

and socially inappropriate behavior. In addition to the burden caused

by these symptoms, agitation was found to be associated with pol-

ypharmacy and an increased risk of falls, fractures, infections, notably

urinary tract infections, and other NPS.

This study highlights the high number of residents in long‐term

care facilities who are treated with multiple classes of medications,

which are more often prescribed among residents with agitation.

Residents with agitation were more than two times more likely to

exhibit other NPS such as anxiety, depression, delusions, or halluci-

nations. These findings are consistent with recent literature that

demonstrated significantly greater use of multiple medications

among patients with dementia and NPS compared to those without.5

Existing meta‐analyses and systematic reviews have also indicated

evidence of a high use of conventional and atypical AP medications in

this population which could be used to address NPS, including

agitation,31,32 or other psychiatric disorders and NPS that may be

correlated with agitation.14,33–36 The high rates of polypharmacy,

which increase the risk of adverse drug reactions and drug‐drug in-

teractions,37,38 together with the high use of APs, particularly among

residents with agitation, demonstrate the challenging nature of

managing agitation symptoms in this elderly population.

In addition, this study finds that residents with agitation had

higher odds of sustaining a fall or a fracture compared to those

without agitation. Although the incidence of falls is known to increase

with advancing age,39 and there are a variety of risk factors that can

predispose older adults to falls (e.g., sensory decline, cardiovascular

disease, gait imbalance, cognitive impairment),40,41 agitation has been

previously shown to be an important risk factor.42 A study from 1990

found that residents of long‐term care facilities who experienced a

fall manifested more agitated behaviors (e.g., pacing, general

restlessness, hitting, and kicking) compared to those who did not

experience a fall.43 This increased risk of falls among residents

with agitation may be due to exhaustion resulting from agitated

behaviors, which may not be adequately treated, or sedation from

medications such as APs, anxiolytics, anticonvulsants, and narcotic‐
analgesics.44–47 Falls may lead to injuries, including fractures,

particularly in frail individuals, and indeed, the current study also

found that the risk of fractures was higher among residents who

experienced agitation. The high prevalence of fall‐related injuries is

further associated with substantial healthcare costs, and older adults

often experience further decline in functional status and report a

reduced quality of life subsequent to a fall‐related injury.48,49

The current findings also suggest that residents with agitation

have higher odds of experiencing an infection, particularly a urinary

tract infection. This may be due in part to the profound cognitive

deficits and functional impairments that can render these individuals

less active and less communicative about their health, thereby

increasing their risk of infections.50 In nursing home residents, uri-

nary tract infections are the most commonly diagnosed infections,

which may also be due to reduced hygiene associated with urinary

and fecal incontinence in this population.51–53 Studies have also

shown that incontinence may lead to an increased risk of urinary

tract infections in residents with agitation who may be more likely to

refuse care from staff.54 Notably, in this study, rejection of care was

the most frequently observed symptom of agitation. The increased

risk of infections among long‐term care residents with dementia and

agitation, combined with their limited ability to complain about

typical genitourinary symptoms and susceptibility to antimicrobial‐
resistant bacteria, poses additional challenges in clinical assessment

and treatment of these residents.51,52

The outcomes experienced by residents with agitation present a

major burden not only to the individual, but also to the long‐term

care facilities and professional caregivers. Residents with high ADL‐

F I G U R E 4 Impact of agitation on study outcomes − balanced cohorts. Odds ratios were estimated using weighted logistic regression
models. An odds ratio >1 indicates that residents with agitation are more likely to experience the outcome compared to residents without

agitation. Other behavioral symptoms include depression, anxiety, delusion, and hallucinations. OR, odds ratio; CI, confidence interval; *
Significant at the 5% level [Colour figure can be viewed at wileyonlinelibrary.com]
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dependency are often unable to identify, communicate, and respond

to their own needs, further complicating their care.15 Agitated be-

haviors such as general restlessness and pacing, which are common,

can also be distressing to staff and other residents, while verbally and

physically abusive behaviors may necessitate intervention from long‐
term care personnel.55 Additionally, clinical outcomes associated

with agitation in long‐term care settings may place a substantial

burden on the healthcare system as these sequelae may be associ-

ated with significant healthcare resource utilization and costs.

Indeed, recent estimates indicate nearly $50 billion in expenditures

attributable to falls among all older adults,56 as well as up to $2

billion for hospitalizations due to infections in the long‐term care

setting, in the US each year.57 The need for effective interventions to

manage agitation in LTC residents and mitigate these negative out-

comes requires further resources for pertinent staff training (for

example, to more quickly identify and respond to unmet needs, such

as pain or dehydration, which may prompt agitated behaviors) and

approaches that prioritize patient‐centric care.8 In addition, the

residents environment,12 staff‐resident interactions,8,13 and in-

terventions such as cognitive training, physical exercise, and multi-

sensory stimulation58 may contribute to effective management of

agitation symptoms in LTC residents with dementia.

This study further elucidates the burden of agitation among

residents with dementia in long‐term care settings and emphasizes

the complexity of care for these residents, which is underscored by

the fact that there are no approved medications for the management

of agitation by the US Food and Drug Administration (FDA).

Furthermore, the use of available medications has been associated

with adverse side effects among the elderly population with de-

mentia.59 Nevertheless, higher medication use, particularly AP use,

has been documented in the literature. This suggests an urgent need

for the development of interventions, both non‐pharmacologic as

well as pharmacologic, which target agitation in residents with de-

mentia in order to manage the condition and improve the individuals'

quality of life while minimizing harmful effects. Since the needs of

residents are often multiple and complex in these care settings,24,60

appropriate interventions for agitation may also help to alleviate the

demands placed on the long‐term care facilities and staff and the

healthcare system at large.

Results of this study should be interpreted in light of certain

limitations. First, no validated agitation scale (e.g., Cohen‐Mansfield

Agitation Inventory [CMAI], Pittsburgh Agitation Scale [PAS]) was

available in the AnalytiCare database to identify residents with

agitation. Therefore, the indicators used to define agitation were

selected from available MDS items concerning resident behavior

based on their alignment to dimensions of agitation as defined by the

IPA. Second, the present study evaluated the impact of agitation at

any severity on outcomes of interest, thus, future studies are war-

ranted to better understand the impact of agitation by severity level

on outcomes. Third, although many important factors such as age,

gender, race, cognitive characteristics, and psychiatric disorders were

balanced between cohorts, residual confounding due to unobserved

characteristics may remain. Fourth, a 12‐months study period was

selected in order to capture outcomes of interest, including falls and

fractures, which may not be captured accurately using a shorter

study period. However, when studying residents in long‐term care

facilities, requiring longer observation periods may induce survival

bias. That is, residents who remain in a long‐term care facility for at

least 12 months may be different from residents who remain in a

long‐term care facility for less than 12 months due to death or

discharge. Fifth, this study is subject to limitations inherent in ana-

lyses of real‐world data such as occasional coding errors and inac-

curate or missing data on prescriptions or diagnoses. However,

potential inaccuracies are assumed to be randomly distributed across

cohorts. Sixth, the most recent MDS data available in the AnalytiCare

database at the time of study completion included data through June

2014, and therefore, results of this study reflect outcomes in long‐
term care facilities from 2010 through 2014. Finally, the Analy-

tiCare database includes data from skilled nursing facilities with at

least 50 beds, and does not provide facility‐level information. As

such, outcomes in this population may differ from what would be

expected among residents of small long‐term care facilities, and

findings may not be generalizable to the overall long‐term care

population in the US. Further studies are therefore necessary to

assess the impact of agitation among residents with dementia

residing in various types of care facilities in order to assess the

impact of these facility‐level factors and adjust for potential within‐
facility effects.

The results of this study indicate that agitation among residents

with dementia in long‐term care facilities was associated with higher

likelihood of additional NPS, higher medication use, particularly AP

use, and a higher risk of falls, fractures, and infections. These findings

highlight the unmet need in this population for effective management

of agitation as a strategy to reduce complications in care and improve

the well‐being of long‐term care residents with dementia and

agitation.
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