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ABSTRACT

Objectives: This study examined the effectiveness of an integrated care pathway (ICP), including a medication
algorithm, to treat agitation associated with dementia.

Design: Analyses of data (both prospective and retrospective) collected during routine clinical care.

Setting: Geriatric Psychiatry Inpatient Unit.

Participants: Patients with agitation associated with dementia (n= 28) who were treated as part of the
implementation of the ICP and those who received treatment-as-usual (TAU) (n= 28) on the same inpatient
unit before the implementation of the ICP. Two control groups of patients without dementia treated on the
same unit contemporaneously to the TAU (n= 17) and ICP groups (n = 36) were included to account for any
secular trends.

Intervention: ICP.

Measurements: Cohen Mansfield Agitation Inventory (CMAI), Neuropsychiatric Inventory Questionnaire
(NPIQ), and assessment of motor symptoms were completed during the ICP implementation. Chart review
was used to obtain length of inpatient stay and rates of psychotropic polypharmacy.

Results: Patients in the ICP group experienced a reduction in their scores on the CMAI and NPIQ and no
changes in motor symptoms. Compared to the TAU group, the ICP group had a higher chance of an earlier
discharge from hospital, a lower rate of psychotropic polypharmacy, and a lower chance of having a fall during
hospital stay. In contrast, these outcomes did not differ between the two control groups.

Conclusions: These preliminary results suggest that an ICP can be used effectively to treat agitation associated
with dementia in inpatients. A larger randomized study is needed to confirm these results.
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Introduction

Neuropsychiatric symptoms of dementia including
agitation affect themajority of patients with demen-
tia at some point during their illness and are asso-
ciated with worse cognition and poor health
outcomes (Aronson et al., 1993, Kunik et al.,
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2010). These symptoms are burdensome for the
patient, families, and caregivers and are the leading
cause of inpatient hospitalizations in people with
dementia (Aigbogun et al., 2019, Soto et al., 2012).
Atypical antipsychotic medications are commonly
used for patients with severe agitation and aggres-
sion in dementia, and have shown modest efficacy
(Azermai et al., 2012, Yunusa et al., 2019). How-
ever, they are associated with adverse effects
including extrapyramidal symptoms, falls, stroke,
and an increased risk of death (Maust et al., 2015).
Further, there have been concerns about inappro-
priate medication use in these patients which
results in polypharmacy and an increased risk of
adverse effects (Azermai et al., 2011, Gustafsson
et al., 2013, Maust et al., 2021). Although several
guidelines recommend minimizing the use of med-
ications when possible, there are challenges in their
implementation (Baiardini et al., 2009). Decision
tree-based approaches have been proposed for
treatment of agitation in dementia (Livingston
et al., 2020, Salzman et al., 2008) but have not
impacted prescribing patterns to date. Thus, the
treatment of agitation in dementia often remains
suboptimal with a lack of standardization and high
rates of polypharmacy (Cioltan et al., 2017, Health-
Quality-Ontario, 2015, Vasudev et al., 2015).

To address these issues, we developed an inte-
grated care pathway (ICP) for the treatment of
agitation and aggression in Alzheimer’s or mixed
vascular dementia, comprising protocolized as-
sessments, non-pharmacological interventions, a
medication wash-out, and a sequential medication
algorithm (Davies et al., 2018). This ICP
described in more detail below has been imple-
mented by several hospitals including our inpa-
tient geriatric psychiatry unit at the Centre for
Addiction and Mental Health (CAMH), Toronto,
Canada. The objectives of this pilot study were to
analyze the impact of the ICP on clinical outcomes
in patients treated according to the ICP and to
compare them to a group of similar patients who
received “treatment as usual” (TAU) prior to the
introduction of the ICP. We hypothesized that
the ICP would be effective in treating agitation
in dementia and would result in a shorter length of
inpatient stay (LOS), lower rate of psychotropic
polypharmacy, and a lower rate of falls when
compared to TAU. To assess whether potential
differences between the ICP and TAU groups
could be due to general changes in clinical practice
between the two time periods during which
these two groups were treated, we also compared
the LOS, rates of polypharmacy, and falls in
patients without dementia exhibiting agitation or

aggression and treated on the same unit contem-
poraneously to patients in the TAU and ICP
groups.

Methods

Overview
This study was conducted at the geriatric psychiatry
inpatient unit at CAMH. CAMH research ethics
board (REB) approved the study, with a waiver of
informed consent, given that the ratings in the ICP
group were collected as part of standard care and the
other analyzed data were derived from a chart
review.

Integrated care pathway (ICP)
As described previously (Davies et al., 2018), the
ICP consists of a standardized step-wise approach
based on best practice guidelines appraised and
integrated by a multidisciplinary team. It starts
with a thorough medical and psychiatric workup
to rule out other causes of agitation or aggression,
followed by a “clean-up” phase during which inef-
fective medications prescribed specifically for agita-
tion are slowly discontinued while individualized
non-pharmacological interventions are implemen-
ted by an interdisciplinary team. Then, if the patient
remains symptomatic, a sequential algorithm of
psychotropic medications is started (Davies et al.,
2018). The algorithm consists of a fixed sequence of
medications with dose titrations guided by periodic
pre-specified assessment of global clinical status
using the “Improvement” item of the Clinical
Global Impression Scale (CGI-I) (Busner and Tar-
gum, 2007, Davies et al., 2018). The eventual deci-
sion regarding implementation of a particular
recommendation from the algorithm is made by
the clinical team in consultation with the patient or
their substitute decision makers, allowing some flex-
ibility regarding the choice of agent based on clinical
rationale. The burden of neuropsychiatric symptoms
including agitation, caregiver burden, and adverse
effects related to medications are assessed using
standardized assessments. Patients are treated to
clinical remission, defined as a CGI-I rating of 1
(“very much improved”) or 2 (“much improved”).

Four patient groups included in the study
Patients in the ICP group had a diagnosis of Alzhei-
mer’s or mixed dementia who were admitted to the
inpatient geriatric unit at CAMH for the treatment
of agitation (including aggression) and were
enrolled into the ICP. As the ICP was phased in
starting in the last week of July 2013, patients in the
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ICP group were treated on the unit between July
2013 and July 2016. We identified 32 such unique
patients, and three were excluded from the analysis
because the ICP was interrupted by a transfer to a
general medical hospital due to physical illnesses
unrelated to the ICP, and one patient was excluded
because he died due to causes unrelated to the ICP.
Thus, the ICP group comprises 28 patients whose
data were analyzed.

Patients in the TAU were selected because, like
the patients in the ICP group, they had a diagnosis of
Alzheimer’s or mixed dementia with agitation and
they were admitted to the same inpatient unit for the
treatment of agitation (including aggression). How-
ever, they were admitted between July 2010 and July
2013, that is, before the introduction of the ICP.
Based on these criteria, we identified 28 patients
who constitute the TAU group.

To account for the effect of time or “secular
trends” when TAU and ICP groups were treated,
we included two other groups comprising patients
treated on the same unit contemporaneously to the
ICP or TAU patients who had a mood disorder but
no dementia diagnosis and had agitation (including
aggression) on admission or within seven days of
admission. Excluding patients with an unclear diag-
nosis, 17 patients treated contemporaneously to the
TAU patients (i.e. from July 2010 to July 2013)
constituted the “control group-1,” and 36 patients
treated contemporaneously to the ICP patients (i.e.
from July 2013 to July 2016) constituted the “con-
trol group-2.” None of the patients included in the
study were enrolled in any other standardized path-
way of care during the study period.

Measures
As part of the ICP, the following assessments were
administeredbymembersoftheinterdisciplinaryteam
toassess symptomburdenat entry and exit of the ICP:
the Cohen Mansfield Agitation Inventory (CMAI)
(Cohen-Mansfield et al., 1989) and theNeuropsychi-
atric Inventory Questionnaire (NPIQ) (Kaufer et al.,
2000). Abnormal Involuntary Movement Scale
(AIMS) (Guy, 1976), Simpson Angus Scale (SAS)
(Simpson and Angus, 1970), and Barnes Akathisia
RatingScale (BAS) (Barnes, 1989)were completed to
assess medication related adverse effects. As the
patients in the TAU and two control groups did not
have their care guided by the ICP, we did not have the
standardized assessments measures at the beginning
and end of their treatment as these are not typically
performed under usual care conditions.

For all four groups, charts were reviewed; admis-
sion and discharge dates were used to calculate the
LOS. List of medications at admission and discharge
were used to identify psychotropic polypharmacy,
defined as receiving two or more psychotropic

medications; for the TAU and ICP groups, we con-
sidered only psychotropic medications prescribed
to treat agitation; for the two control groups, we
counted all psychotropic medications. Finally, falls
documented in the charts were identified.

Statistical Analyses
First, we examined the variables for their distribu-
tion using histograms and used log transformation
or non-parametric tests as needed (if the distribution
was not normal). We compared the demographic
and clinical characteristics of the four groups using
independent sample t tests, chi-square tests, or the
Mann-Whitney U test, as applicable. Further, to
answer our research questions we conducted the
following analyses.

Effectiveness of the ICP:We compared the CMAI
and NPIQ scores within this group between entry
and exit from the ICP using paired t tests. We also
compared the measures of adverse effects (AIMS,
SAS, and BAS) within the group between entry and
exit from the ICP using Wilcoxon signed rank test.
Cohen’s d statistic was used to calculate effect sizes
as applicable. To calculate effect size for paired
samples, we used pooled standard deviation from
baseline and endpoint (G*Power, 17 March 2020 –

Release 3.1.9.7).
Comparison of ICP and TAU groups: We com-

pared the LOS using linear regression of log-
transformed LOS as dependent variable, group as
independent variable, and age at admission, gender,
and number of psychotropic medications at admis-
sion as covariates. We examined the distribution of
residuals to assess the assumption of normality of
residuals for regression, which was found to be
satisfactory. We used pooled standard deviation to
calculate Cohen’s d statistic for effect size of between
group differences. Further, we conducted a Cox
proportional hazards regression analysis, with
LOS as dependent variable, discharge from hospital
as “event,” and study group, age at admission,
gender, and psychotropic medications at admission
as variables of interest. We examined log-log plots to
assess the proportional hazards assumption and
found it to be satisfactory. Finally, we compared
the proportions of patients receiving psychotropic
polypharmacy or experiencing falls between groups
using logistic regression while controlling for age,
gender, and number of psychotropic medications at
admission.

We similarly compared the LOS and rates of
polypharmacy and falls between the two control
groups.

All statistical tests were two-tailed with signifi-
cance level set at alpha= 0.05 and were performed
using SPSS software (IBM Corp. Released 2016.
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IBM SPSS Statistics for Windows, Version 24.0.
Armonk, NY).

Results

Patient characteristics
Table 1 presents the patient characteristics at admis-
sion for all four groups. Between both the ICP and
TAU groups of patients with dementia, and between
the two control groups, there were significant differ-
ences in terms of proportions of males vs females.

Effectiveness of the ICP
Table 2 and Figure 1 present the clinical measures
within the ICP group at time of entry and exit from
the ICP. As expected, the level of agitation, the
burden of neuropsychiatric symptoms, and the care-
giver distress related to neuropsychiatric symptoms
were high at baseline. From ICP entry to exit, the
corresponding scores decreased significantly, with
moderate to large effect sizes (CMAI frequency total
scores: Cohen’s d= 0.9, CMAI distress scores:
Cohen’s d= 1.0, NPIQ: Cohen’s d= 0.7, NPIQ
caregiver distress score: Cohen’s d= 0.8). There
were no significant changes in MoCA, AIMS,
SAS, or BAS scores between ICP entry and exit.

Comparisons between the ICP and TAU
groups
In the linear regression model controlling for age,
gender, and psychotropic medications on admis-
sion, the ICP group showed a trend towards shorter
mean LOS as compared to the TAU group
(F1,56= 3.65, p= 0.085, Cohen’s d= 0.45). In the
Cox regression model with the same covariates as
above, ICP group had a higher chance of an earlier
discharge from hospital as compared to the TAU
group (adjusted hazard ratio= 1.85, 95% confi-
dence interval [CI]= 1.0–3.4, p= 0.05) (Figure 2).
ICP group had amedian time to discharge of 57 days
as compared to 82 days in the TAU group.

Using logistic regression, while controlling for
the same covariates as above, the odds of psychotro-
pic polypharmacy at discharge was lower in the ICP
vs. the TAU group (adjusted OR= 0.17; 95%
CI= 0.029–0.97; p= 0.046). Similarly, the odds
of experiencing a fall were significantly lower in
the ICP group (adjusted OR= 0.08; 95%
CI= 0.014–0.45; p= 0.004).

Comparisons between the two control groups
There was no difference between the two control
groups in LOS, rates of psychotropic polypharmacy
on discharge, or proportion of patients experiencing
a fall (Figure 2 and Table 3). Ta
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Discussion

This pilot study analyzed the impact of an ICP
including a medication algorithm for the treatment
of agitation (including aggression) associated with

dementia on an inpatient geriatric psychiatry unit.
The study shows several promising results. First, the
ICP was successful in treating agitation in most
patients as evidenced by decreased burden of symp-
toms and caregiver distress. Second, the ICP was

Table 2. Clinical measures in the integrated care pathway (ICP) group (n= 28) at entry and exit from the ICP

ICP ENTRY, MEAN (SD)/
MEDIAN (RANGE)

ICP EXIT, MEAN (SD)/
MEDIAN (RANGE)

TEST

STATISTICS p-VALUE

EFFECT SIZE

(COHEN’S d)
...................................................................................................................................................................................................................................................................................................................................

CMAI-fre-
quency

58.64 (18.25) 43.72 (12.50) t27= 4.8 <0.001 0.9

CMAI-distress 45.36 (12.64) 36.71 (6.80) t16= 3.1 0.01 1.0
NPIQ symp-

toms number
4.36 (1.66) 3.64 (1.87) t27= 1.8 0.09 0.3

NPIQ symp-
toms severity

9.11 (4.51) 5.04 (3.63) t27= 4.1 <0.001 0.7

NPIQ caregiver
distress

13.21 (6.52) 6.04 (5.78) t27= 4.5 <0.001 0.8

MOCA 7.56 (5.76) 7.81 (6.31) t15= -0.4 0.71 0.1
AIMS 0.0 (0.0–11.0) 0.0 (0.0–2.0) Z= 10.5 1.00 NA
SAS 1.0 (0.0–20.0) 0.5 (0.0–19.0) Z= 43.0 0.86 NA
BAS 0.0 (0.0–1.0) 0.0 (0.0–4.0) Z= 4.5 0.41 NA

Abbreviations: AIMS – Abnormal Involuntary Movement Scale; BAS – Barnes Akathisia rating Scale; CMAI – Cohen Mansfield Agitation
Inventory; MOCA – Montreal Cognitive Assessment; NPIQ – Neuropsychiatric Inventory Questionnaire; SAS – Simpson Angus Scale;
t – Paired t test; Z – Wilcoxon Signed Rank Test Statistic, NA – not applicable.

Figure 1. Clinical outcomes at entry and exit from the Integrated Care Pathway group. CMAI: Cohen Mansfield Agitation Inventory; NPIQ:

Neuropsychiatric Inventory Questionnaire, # indicates statistically significant group differences at p< 0.05.
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well-tolerated, without adverse cognitive or extrapy-
ramidal effects. Third, while both ICP and TAU
resulted in successful clinical treatment, the ICP
resulted in a higher likelihood of earlier discharge,
lower rates of psychotropic polypharmacy, and
lower chances of experiencing a fall during hospital
admission. Notably, these changes in LOS,
polypharmacy, and falls were not observed in com-
parisons of the two control groups treated contem-
poraneously to the TAU and ICP groups, suggesting
that the changes in LOS or polypharmacy associated
with the ICP were not likely to be due to overarching
changes in clinical practice on the unit over time.

Taken together, these preliminary results support
the feasibility of treating agitation in dementia using
the ICP in patients admitted to a geriatric psychiatry
inpatient unit in a tertiary care hospital. These
patients have a significant illness burden, and they
are likely to have failed to respond to several treat-
ments in community setting (Vasudev et al., 2015).
The prevalence of inappropriate medication use and
lack of adherence to guidelines are known to be
problematic in this population (Gallagher et al.,
2016, Goga et al., 2017, Haw et al., 2008). Recent
investigations into systematic approaches to treat
agitation have shown varying results (Lichtwarck

Figure 2. Kaplan-Meier survival curves for time from admission to discharge in days between (A) ICP vs. TAU; and (B) Control Group 1 vs.
Control Group 2. Cox proportional-hazards regression estimates (hazard ratio [HR], 95% confidence intervals [CI], and p-values) are

provided for each model, adjusting for age at admission, gender, and psychotropic medications at admission.
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et al., 2018, Livingston et al., 2019, Rapp et al.,
2013). Some of these interventions focused on staff
education and training while others used active
strategies to enhance non-pharmacological inter-
ventions (Lichtwarck et al., 2018, Livingston
et al., 2019, Rapp et al., 2013). These interventions
were tried in long-term care homes rather than on
geriatric psychiatry inpatient units. Also, while these
interventions emphasize principles of care, they did
not implement a medication algorithm as in our ICP
(Davies et al., 2018).

Another important aspect of our study is that in
parallel to the comparisons of the ICP with TAU,
we accounted for “secular trends” by the use of
non-dementia control groups with agitation from
the same inpatient unit treated contemporaneously
to the TAU and ICP groups. While there were
differences in the outcomes between the ICP and
TAU groups, no such differences were observed
between the two control groups. This increases our
confidence that the differences between the ICP
and TAU groups were not merely attributable to
general changes in practice or hospital conditions
between the two time periods – that is, a “cohort
effect.”

We believe that the putative success of the ICP in
terms of enhanced likelihood of earlier discharge
may be due to several inherent factors. First, the
implementation of an interdisciplinary treatment
plan defines roles of team members in carrying out

assessments and interventions at specified times and
helps to move the care plan forward towards the best
patient outcome. Further, with clear treatment steps
and decision points based on global clinical impres-
sion, the clinical team adopts measurement-based
care while maximizing efficiency as recommended
by guidelines and expert panels (Azermai et al., 2012,
Soto et al., 2015). If replicated in larger prospective
controlled studies, decreasing the LOS may help to
reduce distress to the patients and caregivers and lead
to cost savings (Maust et al., 2017). Standardization
of care in institutional settings and in the community
may help to meet increased demands for care for
patients with dementia and agitation during the pan-
demic (Brown et al., 2020, Keng et al., 2020).

Finally, compared to TAU, the ICP was associ-
ated with decreased use of psychotropic polyphar-
macy and lower chances a fall during admission.
Studies have reported polypharmacy rates of 50% to
70% for general and psychotropic medications in
patients with dementia in the community and for
those in intuitional settings (Alpert, 2017, Blass
et al., 2008, Maust et al., 2021). In turn, psychotro-
pic polypharmacy has been associated with adverse
outcomes such as falls, increased rates of hospitali-
zations, and increased mortality (Hanlon et al.,
2014, Maher et al., 2014, Mizokami et al., 2012).
Thus, it is possible that decreased chances of fall in
the ICP group were related to lower rate of poly-
pharmacy among other factors. Previous studies

Table 3. Comparisons of outcome measures between integrated care pathway and treatment-as-usual groups,
and between the two control groups

INTEGRATED CARE PATHWAY (ICP) VERSUS TREATMENT-AS-USUAL

(TAU) GROUP

CONTROL GROUP 1 VERSUS CONTROL GROUP

2

OUTCOME

MEASURE

TEST

STATISTIC

95 % CONFIDENCE

INTERVAL (CI) OR

STANDARD ERROR (SE)
p

VALUE

TEST

STATISTIC

95 % CONFIDENCE

INTERVAL (CI)
p

VALUE
...................................................................................................................................................................................................................................................................................................................................
aLength of Inpati-

ent Stay (LOS)
B= 0.56 SE= 0.32 0.085 B= − 0.15 SE= 0.24 0.543

bDischarge from
hospital

Adj. HR= 1.85 CI= 1.00–3.43 0.050 Adj. HR= 0.91 CI= 0.48–1.71 0.764

cPsychotropic
polypharmacy at
discharge

Adj. OR= 0.17 CI= 0.03–0.96 0.046 Adj. OR= 2.60 CI= 0.35–19.11 0.349

cProportion of
patients experi-
encing falls

Adj. OR= 0.08 CI= 0.01–0.45 0.004 Adj. OR= 0.41 CI= 0.06–2.87 0.372

aLinear regression of log-transformed LOS as dependent variable, group as independent variable, and age at admission, gender, and number of
psychotropic medications at admission as covariates. B – Parameter estimate.
bCox proportional-hazards regression, with LOS as dependent variable, discharge from hospital as “event,” and study group, age at admission,
gender, and psychotropic medications at admission as covariates. Adj. HR – adjusted hazard ratio.
cLogistic regression with psychotropic polypharmacy or proportion of patients experiencing falls as dependent variable, and the same covariates
as above. Adj. OR – adjusted odds ratio.
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have shown the success of standardized algorithmic
treatment compared to TAU for treating geriatric
depression and success with pharmacist-led inter-
ventions for reducing antipsychotic use in patients
with dementia (Goga et al., 2017, Mulsant et al.,
2014, Trivedi et al., 2004). Our study extends this
finding to treatment of agitation in dementia in
inpatient geriatric psychiatry units, which has im-
plications for the possibility of standardizing care
and reducing polypharmacy for people with demen-
tia and agitation in other settings.

Our study has several limitations; first, this study
was not a randomized comparison of the ICP and
TAU. We combined observational data and data
obtained by a retrospective chart review. However,
the ICP and TAU groups were selected from the
same inpatient unit and our analyses were controlled
for age, gender, and admission medications, and for
the possible effect of the different time periods
during which the TAU and ICP groups were trea-
ted. Second, we could only perform pre-post com-
parisons in the ICP group since the detailed data on
outcomes and adverse effects that were routinely
collected as part of the ICPwere not collected as part
of TAU.However, we were able to compare the ICP
and TAU groups only for several outcomes that
could be ascertained retrospectively in both groups
and detected some meaningful and significant dif-
ferences. Third, since the TAU and ICP groups
were not treated contemporaneously, we assessed
the possible effects of time such as changes in
hospital or inpatient unit practices in two control
groups treated contemporaneously to the TAU or
the ICP group. This approach has its own limita-
tions; for example, while the patients in the control
groups were inpatients on the same geriatric units as
the patients from the ICP and TAU groups, their
mean ages were markedly lower. Fourth, the ICP
was implemented by the team that created it (Davies
et al., 2018), which may have increased the chances
of success because of the interest and investment of
clinical and administrative teams into the ICP.
Finally, introduction of the ICP and associated
measurements could have resulted in change in
clinical teams’ behavior due to the effect of increased
observation (Hawthorne effect).

To conclude, this study provides preliminary evi-
dence that a standardized ICP using an algorithmic
care model can successfully treat agitation in demen-
tia in a “real-world setting” of a hospital inpatient
unit. Further, compared with TAU, the ICP was
associated with greater chance of earlier discharge,
a lower rate of psychotropic polypharmacy, and a
lower rate of falls during hospital stay. If replicated in
larger studies, this model can be used to standardize
clinical care and provide a platform for studies that
evaluates treatment of agitation in dementia. Future

studies involving multiple sites using a randomized
blinded design are needed to confirm our results.
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