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Abstract.

Background: Dementia patients frequently depend on caregivers. Agitation is a common behavioral dementia symptom
particularly burdensome to patients and caregivers.

Objective: To assess the association of agitation severity with non-professional caregiver hours, burden, health status, and
productivity. Secondarily, to assess the association of agitation severity with these outcomes for patients receiving remote
(not living with the patient) and proximate (living with the patient) caregiving.

Methods: A retrospective analysis of physician and non-professional caregiver-reported data from a US point-in-time survey.
Patients were aged >50 years, with early cognitive impairment or dementia. Regression analyses compared outcomes by
agitation severity; covariates included age, sex, and clinical characteristics.

Results: Data were included for 1,349 patients (non-agitated n =656, agitated n = 693; no care n =305, remote care n =248,
proximate care n=691; unknown care n = 105). Greater agitation was significantly associated (p <0.05) in all caregivers with
increasing: Zarit Burden Interview (ZBI) Total Caregiver Burden, Personal Strain, Role Strain, and Guilt; Work Productivity
and Activity Index (WPAI) presenteeism, overall work impairment, and total activity impairment. Higher ZBI Total Caregiver
Burden, Personal Strain, and Role Strain were associated with greater agitation in proximate caregivers and higher ZBI Guilt
associated with greater agitation in remote caregivers (p <0.05). Higher WPAI presenteeism and total activity impairment
were associated (p < 0.05) with greater agitation in proximate caregivers. Caregiving hours increased with increasing agitation
for proximate caregiving (p =0.001).

Conclusion: Greater agitation severity was associated with higher caregiver burden and lower productivity, with higher
indirect costs a likely outcome of agitation.
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INTRODUCTION

In patients with dementia, cognitive, functional,
and behavioral impairments lead to reduced patient
autonomy. These symptoms often lead to dependence
on non-professional or professional caregivers [1, 2].

*Correspondence to: Joseph Husbands, Project Manager, Adel-
phi Real World, Bollington, UK. Tel.: +44 1625 578653; E-mail:
joseph.husbands @adelphigroup.com.

According to analysis of data from the 2011 United
States (US) National Health and Aging Trends Study,
around 80% of patients with dementia required help
of non-professional caregivers [3].

Agitation is a behavioral symptom of demen-
tia. Behavioral or neuropsychiatric symptoms have
been reported to be particularly burdensome to care-
givers of dementia patients [4, 5], with disruptive
behaviors such as agitation, aggression, and disin-
hibition presenting the greatest burden [6]. There is
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no widespread agreement on the elements involved
in aggression, but the International Psychogeriatric
Association (IPA) has published a provisional con-
sensus on a definition of agitation in cognitive
disorders, which includes a specification of ‘behav-
iors that cause excess disability’ [7]. Likely due at
least in part to the uncertainty around what consti-
tutes agitation, wide ranges in the prevalence of this
symptom in dementia have been reported in the lit-
erature. A systematic review of studies of behavioral
disturbances in dementia focused on agitation and
included studies based on the IPA consensus defini-
tion; it included studies that did not explicitly use the
term agitation but reported on behaviors included in
the TPA definition [8]. This review reported the preva-
lence of agitation to range from 5% to 88% across all
studies, with 21 (38%) studies reporting a prevalence
of agitation of >50% [8].

The American Psychiatric Association Practice
Guidelines advocate a personalized approach to the
treatment of agitation in dementia, with antipsychotic
drugs recommended when agitation symptoms are
severe; however, there is no US Food and Drug Ad-
ministration (FDA)-approved pharmacologic treat-
ment for agitation in dementia [9].

The primary objective of this survey was to
assess the association of agitation severity with the
number of non-professional caregiver hours and non-
professional caregiver burden, health status, and
productivity for all patients, regardless of whether
this caregiving was defined as proximate care (non-
professional caregiver living with the patient) or
remote care (non-professional caregiver not living
with the patient). A secondary objective was to
assess the association of agitation severity with these
outcomes separately for patients receiving either
proximate care or remote care.

MATERIALS AND METHODS
Study design

This was a retrospective analysis of physician and
non-professional caregiver-reported data from a US
point-in-time survey.

Data source

Data were drawn from the Adelphi Dementia Dis-
ease Specific Programme (DSP") conducted in
2015/2016 in the US across the Midwest, North
East, West, and South regions. DSPs are large,

multinational point-in-time surveys of physicians and
their consulting patients conducted in real-world
clinical practice, which describe current disease
management, disease-burden impact, and associated
treatment effects (both clinical and physician-
perceived). Full details of the DSP methodology [10],
and methods specific to the Dementia DSP [11], have
been published previously.

Study participants and eligibility criteria

A geographically representative sample of physi-
cians from across the US were recruited to participate
in the DSP by field-based interviewers. Physicians
were eligible to participate in this survey if they
reported that they were personally responsible for
treatment decisions and management of patients with
cognitive impairment (CI)/dementia.

Patients were eligible for inclusion if they were
aged >50 years, had a physician-confirmed diagno-
sis of early CI, Alzheimer’s disease (AD), or mixed
dementia (vascular/AD), and visited the physician
between November 2015 and April 2016. Patients
with dementia of purely vascular origin or due to
environmental factors (e.g., traumatic head injury,
alcoholism) were excluded.

Study procedures

Physicians were instructed to complete a patient
record form for the next nine consecutive patients
who visited the physician for routine care. Comple-
tion of the form was undertaken through consultation
of existing patient clinical records, as well as the
assessment of the patient at the time the form was
completed.

Non-professional caregivers accompanying pati-
ents were also invited to voluntarily complete a self-
reported record form and provided their informed
consent to participate.

It should be noted that the survey was designed to
facilitate understanding of real-world clinical prac-
tice, and thus physicians could only report on data
they had to hand at the time of the consultation. There-
fore, the data represent the evidence they had when
making any clinical treatment and other management
decisions at that consultation. No tests, treatments,
or investigations were performed as part of this
survey. Physician participation was financially incen-
tivized, with reimbursement upon survey completion.
Patients and caregivers were not compensated for
participation.
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Measures

Physician- and caregiver-reported data

The physician-reported patient record form con-
tained detailed questions on CI/dementia symptoms,
presence of a professional or non-professional
caregiver, professional caregiver hours/week, and
relationship of non-professional caregiver to the
patient. The caregiver-reported form recorded care-
giver demographics, relationship to the patient being
cared for, caregiver burden (via the Zarit Burden
Interview [ZBI]), health status (via the EQ-5D-3L),
and productivity (via the Work Productivity and
Activity Impairment questionnaire [WPAI]).

Caregiver-reported questionnaires

The ZBI assesses caregiver perceptions of bur-
den including the physical, psychological, social, and
emotional impact their caring role had on their life
and work [12, 13]. It comprises a 22-item subjectively
worded self-report inventory, and non-professional
caregivers were asked to respond to each item using
a 5-point Likert scale ranging from O (never) to 4
(nearly always). The scores for the 22 items of the ZBI
were summed to give a total score ranging from O to
88, representing Total Caregiver Burden, with higher
scores indicating a higher level of perceived burden.
Scores for two subscales (Personal Strain—reflecting
psychological distress, and Role Strain—the gen-
eral impact on the caregiver’s life) were calculated
from ten and nine items of the ZBI, respec-
tively, and a further factor (Guilt) from two items
[13].

The EQ-5D-3L is a valid and reliable measure
of caregiver health-related quality of life (HRQoL)
[14, 15]. It assesses self-reported health status in
five dimensions (Mobility, Self-care, Usual Activi-
ties, Pain/Discomfort, and Anxiety/Depression), via
three response levels (no problems, some prob-
lems, extreme problems/unable to do). Application
of country-specific scoring algorithms to the scores
of the five domains results in a single health utility
index, with a value of 1 indicating perfect health, a
value of 0 indicating death, and a value of <0 indi-
cating that from a societal perspective being in this
state is regarded as worse than death [16, 17]. The
EQ-5D-3L also includes a 20 cm visual analog scale
(VAS) on which the respondent rates their perceived
health from O (the worst imaginable health) to 100
(the best imaginable health).

The WPAI questionnaire measured the impact
of caregiving on non-professional caregivers’

productivity and activity during the past 7 days [18].
It includes six questions concerning employment
status, hours worked, hours of work missed due to
caregiving responsibilities, hours of work missed for
other reasons, and the degree to which caregiving
responsibilities affected productivity at work and
regular daily activities (both on a scale of 0=no
effect to 10=completely prevented). Absenteeism
(calculated as: hours of work missed due to caregiv-
ing responsibilities/(hours worked + hours of work
missed for any reason) x 100)), presenteeism (calcu-
lated as: degree to which caregiving responsibilities
affected productivity at work x 10), overall work
impairment (calculated as sum of absenteeism and
presenteeism, and total activity impairment (calcu-
lated as: degree to which caregiving responsibilities
affected regular daily activities x 10) were each
reported as percentage impairment.

Derivation of agitation score

We derived a means to calculate an agitation
score that reflected elements of the IPA consensus
on the definition of agitation. The IPA definition
can be applied in epidemiologic, non-interventional
clinical, pharmacologic, non-pharmacologic inter-
ventional, and neurobiological studies [7]. An overall
agitation score was derived for each patient based
on seven agitation-related physician-reported symp-
toms: aggression, disinhibition, wandering, agitation,
irritability/lability, aberrant motor behavior, social
interaction problems. Physicians rated each symp-
tom as not present (0), mild (1), moderate (2), or
severe (3), and scores were summed to provide a
score between 0 (no symptoms) and 21 (all severe
symptoms).

Statistical analysis plan

Descriptive and bivariate analyses

Patient and non-professional caregiver demogra-
phic data and clinical characteristics, and the rela-
tionship of caregivers to the patient they cared for
(as reported by both physicians and caregivers) were
assessed descriptively. For numeric variables, sample
size, mean, and range were presented. For categorical
variables, sample size and the number and percent in
each category were presented. Variables were com-
pared between agitated and non-agitated patients
using t-tests for numerical variables and Fisher’s
exact/chi-squared tests for categorical variables.



666 J. Schein et al. / Agitation and Caregiving in Dementia

Multivariate analyses

Regression analysis was conducted to model the
relationship of agitation score with each outcome
(non-professional caregiver hours, burden, health sta-
tus, and productivity), with data from all caregivers,
regardless of whether caregiving was remote or prox-
imate. Regression analyses were repeated a further
two times, once including only data from caregivers
providing remote care and once including only care-
givers providing proximate care. Covariates adjusted
forin all regression analyses were patient demograph-
ics (age and sex) and clinical characteristics (time
since diagnosis, current Mini-Mental State Examina-
tion (MMSE) score).

Negative binomial regression was used to model
the relationship of agitation score with outcomes
measured as non-negative counts and all other
regressions were linear. Details of the type of regres-
sion analysis used for different outcomes can be
found in Supplementary Table 1. Standard errors in
regressions were adjusted to allow for intragroup
correlation within reporting physician. Results from
negative binomial regressions used to analyze care-
giving hours are presented as incidence rate ratio
(95% confidence interval) (IRR [95% CI]). Nega-
tive binomial regression was considered appropriate
for the analysis of caregiver hours as data cannot
include a negative number. Pseudo r-squared val-
ues (typically McFadden’s r-square) were produced
indicating how well the models fit. Other analyses
focused on the differences between agitation severity
levels for a number of caregiver-reported endpoints,
which are considered continuous outcomes; results
are therefore reported as regression coefficients
(95% CI).

Linear regression coefficients significantly dif-
ferent from O indicate the predicted outcome is
significantly different for different agitation scores.
Coefficients are additive on the predicted outcome,
so a coefficient greater than O implies a higher pre-
dicted outcome, and a coefficient less than O implies a
lower predicted outcome. Negative binomial regres-
sion IRRs significantly different from 1 indicate the
predicted number of events is significantly different
for different agitation scores. IRRs are multiplica-
tive on the number of events, so an IRR greater than
1 implies the more events, and an IRR less than 1
implies fewer events.

Missing data were not imputed; therefore, sam-
ple size could vary from variable to variable and
is reported separately for each analysis. Data were
considered missing if they were not available in the

patient clinical records or responses were missing
from caregivers.
All analyses were conducted in Stata v16.0 [19].

Ethics

Data collection was undertaken in line with
European Pharmaceutical Marketing Research Asso-
ciation (EphMRA) Code of Conduct [20]. Research
relating to market or consumer behavior, involving
healthcare professionals, patients, and/or caregivers
does not require Clinical Research Ethics Commit-
tee or Independent Review Board approval. Using a
check box, physicians and caregivers of patients pro-
vided informed consent for use of their anonymized
and confidential data. Data were collected in such a
way that patients, their caregivers and treating physi-
cians could not be identified directly; all data were
aggregated and de-identified before receipt. Each sur-
vey was performed in full accordance with relevant
legislation at the time of data collection, including the
US Health Insurance Portability and Accountability
Act 1996 [21] and Health Information Technology for
Economic and Clinical Health Act legislation [22].

RESULTS
Farticipants

The 2015/16 Adelphi Dementia DSP collected data
from 150 physicians in the US; 59 (39.3%) were
neurologists, 50 (33.3%) primary care physicians, 20
(13.3%) geriatricians, 20 (13.3%) psychiatrists, and
1 (0.7%) was a psycho-geriatrician.

Physicians provided data for 1,349 patients, rang-
ing in age from 50 to 90 years, with a slightly higher
proportion of females than males (Table 1). A total
of 247 non-professional caregivers completed a self-
reported record form.

Patient demographics and clinical
characteristics for all patients

Physicians reported that 693 (48.6%) patients dis-
played >1 symptom of agitation, and 656 (51.4%)
displayed no agitation symptoms.

Patients showing symptoms of agitation were
slightly older than those not showing symptoms
of agitation (p=0.0307), but there was no differ-
ence in the proportion of male to female patients
in the agitated and non-agitated groups (p =0.3254)
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Table 1
Patient demographics and clinical characteristics
Total Non- Agitated P Total No Care Remote Proximate P
(n=1,349) agitated (n=693) (n=1,244) (n=305) Care Care
(n=656) (n=248) (n=691)
Age,y
n 1349 656 693 0.0307 1244 305 248 691 <0.0001
Mean (SD) 75.5(9.0) 75.0(8.8) 76.0 (9.1) 75.6 (9.1) 70.0 (8.6) 79.3 (8.6) 76.7(8.4)
Range 50-90 50-90 50-90 50-90 50-90 52-90 50-90
Sex, n (%)
n 1346 655 691 0.3254 1241 305 247 689 <0.0001
Male 625 (46) 295 (45) 330 (48) 566 (46) 169 (55) 90(36) 307 (45)
Female 721 (54) 360 (55) 361 (52) 675 (54) 136 (45) 157 (64) 382 (55)
Ethnicity, n (%)
n 1347 654 693 0.0014 1243 305 247 691 0.1248
White/Caucasian 976 (73) 500 (77) 476 (69) 906 (73) 234 (77) 182 (74) 490 (71)
African American 186 (14) 70(11) 116 (17) 173 (14) 28 (9) 35(14) 110(16)
Hispanic/Latino 99 (7) 51 (8) 48 (7) 89 (7) 24 (8) 13 (5) 52 (8)
Other 86 (6) 33(5) 53 (8) 75 (6) 19 (6) 17 (7) 39 (6)
Employment status, n (%)
n 1327 644 683 0.0007 1223 300 244 679 <0.0001
Working full-time 53 (4) 34(5) 19 3) 51 (4) 43 (14) 0(0) 8 (1)
Working part-time 46 (4) 34(5) 12 (2) 42 (3) 30 (10) 1(<1) 11(2)
Homemaker 129 (10) 61 (10) 68 (10) 116 (10) 21(7) 21(9) 74 (11)
Student 4(0.3) 3(0.5) 1(0.1) 4(<1) 2(1) 1(<1) 1(<1)
Retired 1014 (76) 480 (75) 534 (78) 934 (76) 190 (63) 199 (82) 545 (80)
Unemployed 81 (6) 32(5) 49 (7) 76 (6) 14 (5) 22 (9) 40 (6)
Current hospital status, n (%)
n 1305 639 666 0.0007 1207 298 234 675 <0.0001
Outpatient 1226 (94) 615(96) 611 (92) 1133 (94) 286 (96) 195(83) 652 (97)
Inpatient 79 (6) 24 (4) 55 (8) 74 (6) 12 (4) 39 (17) 23 (3)
Home circumstances, n (%)
n 1338 650 688 <0.0001 1236 302 247 687 <0.0001
Lives with spouse/partner 770 (58) 410 (63) 360 (52) 713 (58) 210(70) 37(15) 466 (68)
Lives with other family 284 (21) 115(18) 169 (25) 254 (21) 25 (8) 23 (9) 206 (30)
Lives alone 102 (8) 70 (11) 32(5) 96 (8) 59 (200 36 (15) 1(<1)
Nursing home 121 (9) 30 (5) 91 (13) 117 (10) 0(0) 116 47) 1(<1)
Sheltered housing/Assisted living 31 (2) 10 (2) 21 (3) 28 (2) 5(2) 18 (7) 5(1)
Lives with friends 9(1) 3(0.5) 6 (1) 8 (1) 2 (1) 2 (1) 4(1)
Other 21(2) 12 (2) 9(1) 20 (2) 1(<1) 15 (6) 4(1)

Supplementary Table 2 reports more details of patient demographics and clinical characteristics. SD, standard deviation.

(Table 1). A lower proportion of agitated than non-
agitated patients were White/Caucasian (p =0.0014)
and currently working (p =0.0007) (Table 1). There
was a difference between agitated and non-agitated
patients’ home circumstances (p<0.0001), with
a lower proportion of agitated than non-agitated
patients living with their spouse/partner or alone and
a higher proportion of agitated than non-agitated
patients living with other family members or in a
nursing home (Table 1).

Only 10% of patients were considered by their
physician to have severe dementia, with just over
half considered to have mild cognitive impairment
or mild dementia (Supplementary Table 2). Patients
experiencing agitation tended to be at a more severe
stage of dementia, as perceived by the physician,
than those not experiencing agitation (p <0.0001).

The most recent MMSE score was lower for agi-
tated than non-agitated patients (mean of 19.2 versus
22.0, respectively; p <0.0001), also indicating more
severe dementia in agitated than non-agitated patients
(Supplementary Table 2).

Physicians reported on the type of caregiver for
1,244 patients, of whom 305 (24.5%) received no
care, 248 (19.9%) remote care, and 691 (55.5%) prox-
imate care. There was a significant difference in the
age of patients based on type of care, with those
receiving remote care the oldest and those receiving
no care the youngest (p <0.0001; Table 1). Patients’
home circumstances differed depending on type of
care (p<0.0001); a lower proportion of patients
receiving remote care than patients receiving proxi-
mate or no care were living with their spouse/partner
(15% versus 68%/70%) and a higher proportion of
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Table 2
Non-professional caregiver demographics
Total Non-agitated Agitated P Remote Care Proximate Care )4
(n=247) (n=103) (n=144) (n=56) (n=191)
Age,y
n 245 103 142 0.0740 55 190
Mean (SD) 62.7 (13.8) 64.6 (13.7) 61.4 (13.8) 52.6 (11.9) 65.7 (13.0) <0.0001
Range 30-90 30-90 31-89 31-89 30-90
Sex, n (%)
n 247 103 144 56 191
Male 62 (25) 28 (27) 34 (24) 0.5536 10 (18) 52 (27) 0.1663
Female 185 (75) 75 (73) 110 (76) 46 (82) 139 (73)
Marital status, n (%)
n 247 103 144 0.9692 56 191 0.4016
Married/Cohabiting 200 (81) 85 (83) 115 (80) 42 (75) 158 (83)
Single/Never married 8(3) 3(3) 54) 1(2) 7(4)
Divorced/Separated 32 (13) 12 (12) 20 (14) 10 (18) 22 (12)
Widowed 4(2) 2(2) 2(1) 24) 2(1)
Other 3(1) 1(1) 2(1) 1(2) 2(1)
Employment status, n (%)
n 247 103 144 0.1967 56 191 <0.0001
Working full-time 48 (19) 14 (14) 34 (24) 29 (52) 19 (10)
Working part-time 40 (16) 20 (19) 20 (14) 15 (27) 25 (13)
Homemaker 46 (19) 17 (17) 29 (20) 8 (14) 38 (20)
Student 5(2) 3(3) 2(1) 0(0) 5@3)
Retired 95 (39) 44 (43) 51(35) 3(5 92 (48)
Unemployed 10 (4) 5(5) 5) 0(0) 10 (5)
Other 3(1) 0(0) 3(2) 1(2) 2 (1)

Data are reported for caregivers who completed a record form. SD, standard deviation.

patients receiving remote care than patients receiving
proximate or no care were living in a nursing home
(47% vs 0%/0%) (Table 1). The proportion of female
patients was highest in those receiving remote care
and lowest in those receiving no care (p <0.0001;
Table 1). No difference was observed in ethnicity
based on type of care (p = 0.1248), but the proportion
of patients working was highest in those receiving
no care and lowest in those receiving remote care
(»<0.0001) (Table 1)

Physician-perceived stage of dementia and most
recent MMSE score both indicated that patients
receiving remote care had the most severe dementia
and those receiving no care the least severe dementia
(both p<0.0001; Supplementary Table 2). Agitation
severity differed based on type of care, with patients
with a remote caregiver having the highest mean agi-
tation severity score and those with no caregiver the
lowest score (p <0.0001; Supplementary Table 2).

Caregiver demographics and relationship to
patient

Of the 247 caregivers completing a self-reported
record form, 144 (58%) reported that the patients
they cared for showed symptoms of agitation, and

103 (42%) reported that the patients they cared for
showed no symptoms of agitation. Of these 247
caregivers, 56 (22%) provided remote care, and
191 (77%) proximate care. No differences were
seen in the demographics of non-professional care-
givers between those providing care for agitated
and non-agitated patients (Table 2). However, some
differences were seen in the demographics of care-
givers depending on remote/proximate caregiving,
with those providing remote care being younger than
those providing proximate care, and a higher propor-
tion of those providing remote than proximate care
working (both p <0.0001; Table 2).

The most common relationship of caregivers to the
patient was partner/spouse, with the proportion of
patients cared for by their partner/spouse similar for
agitated and non-agitated patients (Table 3). Accord-
ing to physicians, of patients receiving remote care,
only 9% had care provided by their partners/spouse,
while 69% of patients receiving proximate care were
cared for by their partner/spouse (p < 0.0001). Daugh-
ters were the second most common caregivers overall
at 24.3%. Physicians also reported that daughters
were more commonly caregivers of agitated patients
than non-agitated patients (p =0.0023) and in pro-
viding proximate care compared to remote care
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Table 3
Relationship of non-professional caregivers to patients®
Relationship Total Non-agitated Agitated )4 Remote Care Proximate Care p
Physician-reported”
n 1,233 604 629 247 681
Partner/Spouse, n (%) 493 (40) 235(39) 258 (41) 0.4496 22(9) 471 (69) <0.0001
Son, n (%) 112 (9) 45 (8) 67 (11) 0.0505 17 (7) 95 (14) <0.0001
Daughter, n (%) 300 (24) 124 (21) 176 (28) 0.0023 61 (25) 239 (35) <0.0001
Sibling, n (%) 19(2) 4(1) 15(2) 0.0141 2D 17 (3) 0.0026
Other relative, n (%) 50 (4) 15 (3) 35 (6) 0.0061 10 (4) 40 (6) <0.0001
Friend/neighbor, n (%) 19 (2) 3(1) 16 (3) 0.0034 703) 12 (2) 0.0074
Caregiver-reported
n 247 103 144 56 191
Partner/Spouse, n (%) 119 (48) 59 (57) 60 (42) 0.0155 1(2) 118 (62) <0.0001
Son, n (%) 20 (8) 7(7) 13 (9) 0.5261 10 (18) 10 (5) 0.0048
Daughter, n (%) 81 (33) 30 (29) 51 (35) 0.2991 37 (66) 44 (23) <0.0001
Sibling, n (%) 10 (4) 2(2) 8(6) 0.2007 12 9(5) 0.4633
Other relative, n (%) 14 (6) 44 10 (7) 0.3050 6(11) 84 0.0937
Friend/neighbor, n (%) 3(D) 1(D) 2(1) 1.0000 1(2) 2(D) 0.5393

2Physicians reported on all types of caregivers, including professional caregivers. Sum of percentages are not equal to 100%; not all patients
have a non-professional caregiver and some patients may have more than one caregiver. "Physician-reported data for each patient with
available data, which for some patients includes relationships to multiple caregivers.

(»<0.0001) (Table 3). Sons were reported by physi-
cians to more commonly provide proximate rather
than remote care (p <0.0001).

Caregivers also reported partners/spouses to be
the most common caregivers overall, with daughters
the second most common (Table 3). Partners/spouses
were more commonly caregivers for non-agitated
than agitated patients (p=0.0155) and in provid-
ing proximate versus remote care (p <0.0001). The
proportion of caregiver-reported daughters and sons
providing care were higher in remote than proximate
caregiving (p <0.0001 and p =0.0048, respectively).

Impact of agitation for all patients

Caregiver hours

Regression analysis showed that the relation-
ship between the number of hours per week of
non-professional caregiving and increasing agitation
severity score was positive, but non-significant, when
all patients were included in the analysis (p=0.314;
Fig. 1). Regression results including IRR and 95% CI
can be found in Supplementary Figure 1.

Caregiver burden

Regression analyses showed ZBI-assessed Total
Caregiver Burden, Personal Strain, Role Strain, and
Guilt all increased with increasing agitation sever-
ity score when the analyses considered all patients,
regardless of whether receiving remote or proximate
caregiving (all p <0.01, except Guilt p < 0.05; Fig. 2).
The association with agitation severity was most

marked for Total Caregiver Burden, and Personal
Strain. Regression results including coefficients and
95% CI can be found in Supplementary Figure 2.

Caregiver health status

Caregivers’ EQ-5D-3L health utility index and
EQ-5D-3L VAS were negatively (indicating poorer
health status), but non-significantly, associated with
increasing agitation severity (EQ-5D-3L health util-
ity index regression coefficient [95% CI]: —0.003
[-0.009, 0.003]; p=0.294; EQ-5D-3L VAS score
regression coefficient [95% CI]: —0.036 [-1.09, 0.27];
p=0.259). The regression plots can be found in Sup-
plementary Figure 3.

Caregiver productivity

WPAI-assessed presenteeism, overall work im-
pairment and total activity impairment all increased
with increasing agitation severity score based on
regression analyses (p <0.01, p <0.05 and p <0.001,
respectively; Fig. 3). Absenteeism was negatively,
but non-significantly, associated with increasing agi-
tation severity (Fig. 3). The regression plots can be
found in Supplementary Figure 4.

Impact of agitation dependent on type of care

Caregiver hours

The number of non-professional caregiver hours/
week was higher for patients receiving proximate care
than remote care, at all agitation severity score lev-
els. Regression analysis showed a significant increase
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All caregivers N=701 IRR (95% CI
i 1.02 (0.98, 1.05)
Hours/week ' I L 1 p=0.314
0.950 0.975 1.000 1.025 1.050 1.075 1.100

Incidence rate ratio

Fig. 1. Negative binomial regression analysis of caregiver hours by agitation score — all patients. An IRR significantly different from 1
indicates caregiver hours differ significantly for different agitation scores; an IRR > 1 implies greater hours with higher agitation scores, an
IRR < 1 implies fewer hours with higher agitation scores. All regressions were controlled for patient demographics (age and sex) and clinical
characteristics (time since diagnosis, current MMSE score). Coef, coefficient; CI, confidence interval; IRR, incidence rate ratio, MMSE,
Mini-Mental State Examination.

N=191 Coef (95% Cl)
0.12 (0.01, 0.23)
p=0.027

0.73(0.28,1.19)
p=0.002

1.04 (0.41, 1.66)
p=0.001

Guilt 8

Role strain

Personal strain [ @

1.62 (0.67, 2.57)
p=0.001

Total burden I @ 4

-1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5
Regression coefficient

Fig. 2. Linear regression analysis of caregiver burden assessed with ZBI by agitation score — all patients. A regression coefficient significantly
different from O indicates the predicted outcomes differs significantly for different agitation scores; a coef >0 implies a worse outcome
with higher agitation scores, a coef <0 implies a better outcome with higher agitation scores. All regressions were controlled for patient
demographics (age and sex) and clinical characteristics (time since diagnosis, current MMSE score). Coef, coefficient; CI, confidence
interval; MMSE, Mini-Mental State Examination; ZBI, Zarit Burden Interview.

Coef (95% CI)

All caregivers

Absenteeism (N=60) b © i -0'88;;3'2(;’81'03)

Presenteeism (N=61) _—— 2'52;?67362’29)

Overall work I ° 2.05 (0.06, 4.04)

impairment (N=57) p=0.043

Total activity 3.14 (1.97, 4.30)
.

impairment (N=194) p<0.001

-6.0 -5.0 -4.0 -3.0 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Regression coefficient

Fig. 3. Linear regression analysis of WPAI-assessed productivity and activity by agitation score — all patients. A regression coefficient
significantly different from 0 indicates the predicted outcomes differs significantly for different agitation scores; a coef >0 implies a worse
outcome with higher agitation scores, a coef <0 implies a better outcome with higher agitation scores. All regressions were controlled for
patient demographics (age and sex) and clinical characteristics (time since diagnosis, current MMSE score). Coef, coefficient; CI, confidence
interval; MMSE, Mini-Mental State Examination; WPAI, Work Productivity and Activity Index.

in the number of hours per week of caregiving with
increasing agitation severity score for patients receiv-
ing proximate care (p=0.001; Fig. 4), but not for
those receiving remote care (IRR [95% CI]: 1.03
[0.92, 1.16]; p=0.609). The regression plots can be
found in Supplementary Figure 5.

Caregiver burden

Based on the findings from regression analyses,
7ZBI Total Caregiver Burden, Personal Strain, and
Role Strain all increased with increasing agitation
severity score for caregivers providing proximate
care (p<0.01, p<0.01, and p<0.001, respectively;
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Proximate caregivers N=523 IRR (95% CI
1.05(1.02, 1.08)
Hours/week ! ® i p=0.001

0.98 0.99 1.00 1.01 1.02 1.03 1.04 1.05 1.06 1.07 1.08 1.09 1.10

Incidence rate ratio

Remote caregivers N=178 IRR (95% CI
1.03 (0.92, 1.16)
Hours/week i = | p=0.609
0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25

Incidence rate ratio

Fig. 4. Linear regression analysis of caregiver hours by agitation score and type of care. Proximate Care, caregiver living with patient;
Remote Care, caregiver not living with patient. An IRR significantly different from 1 indicates caregiver hours differ significantly for
different agitation scores; an IRR > 1 implies greater hours with higher agitation scores, an IRR < 1 implies fewer hours with higher agitation
scores. All regressions were controlled for patient demographics (age and sex) and clinical characteristics (time since diagnosis, current
MMSE score). Coef, coefficient; CI, confidence interval; IRR, incidence rate ratio, MMSE, Mini-Mental State Examination.

Proximate caregivers N=152 Coef (95% CI
Guilt L 0.057 (1;20052,60141)
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Remote caregivers

N=39 Coef (95% Cl)
0.57 (0.31, 0.82)
p=0.001

-0.03 (-1.50, 1.44)
p=0.969

0.37(-1.38, 2.12)
p=0.671

0.96 (-1.86, 3.78)
p=0.493

Guilt o

Role strain k |

Personal strain L L |

Total burden + L
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Fig. 5. Linear regression analysis of caregiver burden assessed with ZBI by agitation score and type of care. Proximate Care, caregiver
living with patient; Remote Care, caregiver not living with patient. A regression coefficient significantly different from O indicates the
predicted outcomes differs significantly for different agitation scores; a coef >0 implies a worse outcome with higher agitation scores, a
coef <0 implies a better outcome with higher agitation scores. All regressions were controlled for patient demographics (age and sex) and
clinical characteristics (time since diagnosis, current MMSE score). Coef, coefficient; CI, confidence interval; MMSE, Mini Mental State
Examination; ZBI, Zarit Burden Interview.

Fig. 5) but not for caregivers providing remote care agitation severity score for caregivers providing
(all p>0.05; Fig. 5). Regression analyses showed an remote care (p<0.001; Fig. 5), but not for care-
association of increasing ZBI Guilt with increasing givers providing proximate care (p>0.05; Fig. 5).
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Fig. 6. Linear regression analysis of WPAI-assessed productivity and activity by agitation score and type of care. Proximate Care, caregiver
living with patient; Remote Care, caregiver not living with patient. A regression coefficient significantly different from O indicates the
predicted outcomes differs significantly for different agitation scores; a coef >0 implies a worse outcome with higher agitation scores, a
coef <0 implies a better outcome with higher agitation scores. All regressions were controlled for patient demographics (age and sex) and
clinical characteristics (time since diagnosis, current MMSE score). Coef, coefficient; CI, confidence interval; MMSE, Mini Mental State

Examination; WPAI, Work Productivity and Activity Index.

The regression plots can be found in Supplementary
Figure 6.

Caregiver health status

Regression analyses did not show a statistical asso-
ciation of caregivers’ EQ-5D-3L health utility index
or VAS score with agitation severity score for care-
givers providing either remote or proximate care;
the regression plots can be found in Supplemen-
tary Figure 7. However, mean scores for EQ-5D-3L
health utility index were negatively associated (indi-
cating poorer health status), but not significantly,
with increasing agitation severity in both proxi-
mate caregiving (regression coefficient [95% CI]:
-0.004 [-0.012, 0.003]; p=0.262) and the remote
caregiving (regression coefficient [95% CI]: —0.006
[-0.017,0.004]; p=0.232). We also observed a simi-
lar relationship (not significant) between mean scores
of EQ-5D-3L VAS and increasing agitation sever-
ity in proximate caregiving (regression coefficient
[95% CI]: —0.550 [-1.354, 0.254]; p=0.178). This
relationship was far weaker for remote caregiving

(regression coefficient [95% CI]: -0.101 [-1.212,
1.416]; p=0.876).

Caregiver productivity

WPAI-assessed caregiver presenteeism, overall
work impairment, and total activity impairment
were positively, but non-significantly, associated with
increasing agitation severity score in both remote and
proximate caregiving, while significant relationships
in regression analyses were observed only in presen-
teeism and total activity impairment for proximate
caregivers (p=0.019 and p<0.001, respectively;
Fig. 6). A non-significant association for caregiver
absenteeism to decrease with increasing agitation
severity was observed in both the remote and proxi-
mate caregiving was observed (Fig. 6). The regression
plots can be found in Supplementary Figure 8.

Summary of findings

A summary of key statistics for all regression anal-
yses showing a statistically significant association of
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Table 4

Summary of statistically significant findings

Outcome

Assessed by

Regression analysis of
agitation severity score
versus outcome

All caregivers
Burden

Productivity
Proximate caregivers
Hours/week

Burden

Productivity

Remote caregivers
Burden

Zarit Burden Interview

Work Productivity and
Activity Impairment
questionnaire

Physician-reported
caregiver time
Zarit Burden Interview

Work Productivity and
Activity Impairment
questionnaire

Zarit Burden Interview

Guilt:

Role strain:
Personal strain:
Total burden:
Presenteeism:

Overall work impairment:
Total activity impairment:

n=523;

Role strain:
Personal strain:
Total burden:
Presenteeism:

Total activity impairment:

Guilt:

n=191; Coef (95% CI)=0.12 (0.01, 0.23); p=0.027
n=191; Coef (95% CI)=0.73 (0.28, 1.19); p=0.002
n=191; Coef (95% CI)=1.04 (0.41, 1.66); p=0.001
n=191; Coef (95% CI)=1.62 (0.67, 2.56); p=0.001
n=61; Coef (95% CI)=2.52 (0.76, 4.29); p=0.006

n=57; Coef (95% CI)=2.05 (0.06, 4.04); p=0.043

n=194; Coef (95% CI)=3.14 (1.97, 4.30); p <0.001

IRR (95% CI)=1.05 (1.02, 1.08); p=0.001

n=152; Coef (95% CI)=0.87 (0.40, 1.33); p<0.001
n=152; Coef (95% CI)=1.15 (0.48, 1.83); p=0.001
n=152; Coef (95% CI)=1.76 (0.73, 2.78); p=0.001
n=33; Coef (95% CI)=2.77 (0.49, 5.04); p=0.019

n=151; Coef (95% CI)=3.33 (2.00, 4.65); p<0.001

n=39; Coef (95% CI)=0.57 (0.31, 0.82); p=0.001

All regressions were controlled for patient demographics (age and sex) and clinical characteristics (time since diagnosis, current MMSE
score). Coef, coefficient; CI, confidence interval; IRR, incidence rate ratio, MMSE, Mini-Mental State Examination; ZBI, Zarit Burden

Interview.

agitation severity with an outcome can be found in
Table 4.

DISCUSSION

In this large, point-in-time survey of physicians
and non-professional caregivers, we observed that the
burden of caregiving for non-professional caregivers
increased with increasing severity of agitation in
patients with dementia. Furthermore, caregiver pre-
senteeism, overall work impairment and total activity
impairment were greater with more severe agitation.
We also explored how these outcomes were associ-
ated with agitation considering only remote, and only
proximate, caregiving.

The profile of patients experiencing agitation indi-
cated that they were generally older and at a more
advanced, severe stage of their disease than those
without symptoms of agitation. Other US observa-
tional studies have also reported increasing agitation
to be associated with increasing dementia severity
[23, 24]. Similarly, patients receiving remote care
were older and had more advanced, severe demen-
tia, and more severe agitation symptoms than those
receiving no care or proximate care. The relationship
between agitation and remote/proximate caregiving
may be confounded by the care setting, as more
patients receiving remote care than those receiving

proximate care lived in a nursing home. The obser-
vation that greater dementia severity was associated
with a higher proportion of remote caregiving might
be expected, as the care needs of advanced dementia
can make home care extremely challenging [25, 26].

We observed partners/spouses to be the most com-
mon caregivers in both agitated and non-agitated
patients. The high proportion of partners/spouses pro-
viding care that we observed has been reported in
a systematic review of studies of non-professional
caregivers for dementia [27]. However, we found
that, according to physicians, although the majority
of patients receiving proximate care were cared for
by their partner/spouse, fewer than 10% of patients
received remote care from partners/spouses. Only one
caregiver (2%) of those completing record forms and
providing remote care was the partner/spouse of the
patient.

In all analyses, there was a trend for the time
spent caregiving to increase with increasing agita-
tion severity, although this was significant only when
considering proximate caregiving (p =0.001). More
caregiving time was reported for proximate than
remote caregiving giving at all levels of agitation. The
mean hours of caregiving reported for patients with no
agitation symptoms and those with an agitation sever-
ity score of 6 were 52.9h and 58.6 h, respectively,
for all caregivers, 12.3 h and 14.7 h, respectively, for
remote caregivers, and 60.9 hand 81.5 h, respectively,
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for proximate caregivers. The association of caregiv-
ing time with agitation severity and remote/proximate
caregiving must be interpreted with care as this will
be affected by the patient’s living situation, with a
lower likelihood of patients with more severe demen-
tia and agitation symptoms living at home. To the
authors’ knowledge, this is the first published analy-
sis exploring the association of agitation symptoms
and remote/proximate caregiving on caregiving time
for dementia patients.

When considering all patients, all elements of
caregiver burden increased with increasing agitation
score. A search of the literature failed to identify
other US point-in-time studies of the relationship
between caregiver burden and patient agitation in
dementia; however, a three-year Australian longitudi-
nal study reported higher caregiver burden (measured
via the ZBI) for patients with symptoms of agitation
than those without [28], and a three-year longitu-
dinal study in Spain found increased ZBI-assessed
caregiver burden to be associated with the patient
experiencing more severe neuropsychiatric symp-
toms [29].

Regression analyses of data related to all patients
showed that as agitation severity increased, care-
giver presenteeism, overall work impairment and
total activity impairment worsened. To our knowl-
edge, this is a novel finding, as a literature search
identified no studies showing links between agitation
severity in dementia patients and caregiver productiv-
ity. Further research is needed to confirm this finding
and better understand the economic impact of agita-
tion in dementia on caregivers’ work environments.

Analysis of caregiver burden in remote versus
proximate caregiving revealed interesting findings,
with ZBI Total Caregiver Burden, Personal Strain,
and Role Strain all increasing with increasing agi-
tation severity for proximate caregivers and ZBI
Guilt increasing with increasing agitation severity
for remote caregivers. As many patients receiving
remote care were in nursing homes, results suggest
that guilt associated with placing a dementia patient in
the nursing home setting may be a source of stress for
remote caregivers. These results are consistent with
published evidence. For example, a Spanish observa-
tional study reported increased ZBI Total Caregiver
Burden to be associated with the caregiver living with
the patient [29], but not remote, caregivers. Further-
more, in a recent study, caregiver burden was found
to be higher in caretakers of younger patients, male
patients, or parents, which was reflected in our find-
ing that burden was higher in proximate care and

patients in proximate care tended to be younger, were
more likely to be cared for by their children, and
that a lower number of female patients were in proxi-
mate care. Lower guilt, however, was associated with
older patients who are more likely to be in remote
care potentially indicating that the guilt of placing a
patient in remote care plays a larger role in caretaker
burden than age [5]. Presenteeism and total activity
impairment increased with increasing patient agita-
tion severity for proximate caregivers, but not remote
caregivers. This finding may also be related to the
higher proportion of remote care patients residing in
nursing homes, as work-related impairment may have
been reduced for caregivers who had the additional
support of nursing home staff.

Despite finding that both increased agitation and
proximal care setting significantly increased care-
giver burden we were unable to find any impact on
caregiver HRQoL as measured by the EQ-5D-3L
and EQ-VAS. This was perhaps unsurprising as it
has been shown that EQ-5D and ZBI scores corre-
late poorly. EQ-5D showed little difference in scores
as disease severity increased and low sensitivity to
changes in caregiver circumstance [30]. Our finding
that HRQoL did not correlate with increase burden
does not necessarily indicate that increased burden
does not affect HRQoL, it may be that a generic
HRQoL measure such as the EQ-5D fails to cap-
ture the unique challenges to HRQoL faced by those
caring for AD patients.

A number of limitations should be considered
in the evaluation of our findings. Some limitations
reflect the survey methodology and are commonly
seen with this methodological approach. This was
not a true random sample; physicians were asked to
provide data for a consecutive series of patients to
avoid selection bias, but patients may be those who
visit their physician more frequently than the gen-
eral dementia population. This criterion might result
in selecting patients with more severe symptoms, but
this bias would be offset to some degree as physicians
were allowed to select target patients. Identification
of the target patient group was based on the judge-
ment of the respondent physician, and physicians may
have been less likely to select severely ill patients. In
addition, the survey excluded physicians based in res-
idential care facilities, such as nursing homes; thus,
more severe dementia cases might not be fully rep-
resented in this sample. It is also worth noting that
the caregiver report form was entirely voluntary, this
could risk selecting for caregivers with the lowest
burden as they have more time to fill out the form,
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or possibly those with the highest burden as they are
more motivated to report on their burden

Recall bias might have affected physician and
caregiver responses; however, data were collected
at the time of the patient’s appointment, reduc-
ing the likelihood of recall bias. The point-in-time
design of the survey prevents conclusions about
causal relationships, although identification of signif-
icant associations is possible. Our methods ensured
physicians were unaware of responses on caregiver-
reported forms, but it was not possible to confirm no
information exchange between physicians and care-
givers. Despite data collection taking place across
201572016, little has changed in terms of manage-
ment and impact of disease, therefore, the data are
likely suggestive of contemporaneous burden of agi-
tation.

Other limitations are more specific to this analy-
sis. We were not able to evaluate differences in our
results attributable to physician specialty, although
we recognize that the level of knowledge and man-
agement strategies for dementia might differ between
primary care physicians and specialists. There is no
firm consensus on the definition of agitation; in this
survey, the presence of one or more of seven agitation-
related physician-reported symptoms was sufficient
to consider a patient to be agitated. We acknowl-
edge that other definitions of agitation (such as that
used in the NPI-Q) would define agitation differently
than the definition used in this study. The definition
of agitation used was constructed to best utilize the
data available through the DSP and reflects the IPA
consensus definition of agitation [7]. In addition, the
IPA definition was defined more recently than NPI-Q
and reflects a more current understanding of the wide
range of agitation symptoms. The method employed
in calculating agitation severity scores gave equal
and weighting to all symptoms and assumed a lin-
ear relationship between mild, moderate, and severe
symptom severity. Care must be taken in interpreting
the associations observed between agitation severity,
remote/proximate caregiving, and hours of caregiv-
ing. Given that a higher proportion of patients reside
in a nursing home as dementia advances and agitation
worsens, remote and proximate care experiences may
be qualitatively different for caregivers. Additionally,
we chose to run separate analyses on care setting and
agitation rather than a covariant analysis to increase
data flexibility and ease of interpretation, this did,
however, lower the power of our analyses potentially
meaning some significant associations appeared not
to be significant.

Despite such limitations, real world studies play an
important part in highlighting areas of concern that
are not addressed in clinical trials. Moreover, there
is a paucity of published data on the association of
agitation with caregiver burden and productivity in
dementia, hence the importance of our analysis.

We have reported separately that increased health-
care resource utilization and direct healthcare costs
were associated with increased severity of agita-
tion symptoms in patients with dementia, based on
analysis of the data source utilized for the current
analysis [31]. The focus of the current survey was
on the humanistic impact of agitation in demen-
tia on caregivers, but our findings highlight further
potential cost implications of agitation in dementia.
The increase in caregiving time and lost productivity
of caregivers caring for patients with agitation will
certainly translate into higher indirect cost. Lost care-
giver productivity needs further study, as an addition
to the considerable cost burden of dementia, which is
already well documented [32, 33].

In conclusion, our data demonstrated a strong
relationship of agitation with burden and productiv-
ity impairment for non-professional caregivers. We
observed agitation severity to be associated with
higher burden and reduced productivity in non-
professional caregivers, particularly those providing
proximate caregiving.
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