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Abstract.

Background: The phenomena of severe agitation is not well understood and often not adequately treated.

Objective: This article determines the prevalence and associated factors of severe agitation in nursing home residents with
dementia.

Methods: Secondary data analysis within an observational study in German nursing homes with n=1,967 participants.
We assessed severity of agitation with the Neuropsychiatric Inventory Questionnaire (NPI-Q) and defined the construct of
agitation as a composite score of the NPI-Q items agitation/aggression, disinhibition, and irritability/lability; the dependent
variable of severe agitation was considered as being present in residents who scored ‘severe’ in at least one of these symptoms.
A binary logistic regression model was calculated to estimate associations.

Results: The prevalence of severe agitation was 6.3% (n=124). The strongest associations were found for elation/euphoria
(OR 7.6, CI 3.1-18.5), delusions (OR 7.3, CI 4.0-13.2), apathy/indifference (OR 2.8, CI 1.7-4.7), anxiety (OR 2.2, CI
1.2-3.8), nighttime behaviors (OR 2.4, CI 1.4—4.2), motor disturbances (OR 2.4, CI 1.4—4.1), and male sex (OR 2.4. CI
1.3-4.2).

Conclusion: Severe agitation in nursing home residents with dementia is a relevant clinical issue as approximately 70%
of residents have a dementia. Residents with elation/euphoria and delusions may have a stronger risk of showing severe
agitation. We consider delusions as a possible cause of agitation and therefore a prelude to agitation. Although it might be
possible that elation/euphoria follows from agitation, we hypothesize that the residents first experience elation/ euphoria and
exhibit agitation afterwards.
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INTRODUCTION Mansfield and Billig, agitation may also be expressed
as verbally and physically nonaggressive behavior

Agitation is recognized as a behavioral feature of that needs to be distinguished from behavior that
neurocognitive disorders [1]. According to Cohen- can clearly be explained by a need of the resident

and by medical conditions that may provoke agita-
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patients with agitation persistently show at least one
type of behavior that is associated with distress, such
as excessive motor activity, verbal aggression, or
physical aggression [4]. The existing classifications
of agitation based on the Neuropsychiatric Inven-
tory (NPI) include the items of agitation/aggression,
disinhibition, and irritability/lability (and motor dis-
turbance) [5-7]. The data indicate that agitation
(including the items agitation/aggression, disinhibi-
tion, irritability/lability, and motor disturbance), with
a weighted mean prevalence of 30%, as measured
by the NPI, is one of the neuropsychiatric sub-
syndromes that has the highest prevalence in nursing
homes [6]. Among the symptoms of agitation in
nursing home residents with dementia, the highest
frequencies were reported for verbal nonaggressive
behaviors, and the strongest ratings of disruptiveness
were reported for verbal aggression [8]. The predic-
tors of agitation have been identified as younger age,
the male sex, and dementia type and stage [9—11].
Studies reporting on the association with determi-
nants that are not resident-related, such as the nursing
home environment, the type of care delivered, and
social support, show inconsistent results [11].

Agitation implies distress for the residents, the
informal caregivers, and the nurses. For residents
with dementia, severe agitation may be associated
with a higher use of psychotropic medication and
physical restraints [9], as these interventions are gen-
erally applied as the last treatment options if other
approaches remain ineffective [12]. Because of the
side effects of psychotropic medications and the risks
associated with physical restraints, residents who
receive them show poorer health and care outcomes
[13, 14]. Agitation is also one of the most distress-
ing symptoms for informal caregivers who care for
their relatives [15]. Nurses in nursing homes show
the highest distress scores for agitation compared to
other neuropsychiatric symptoms; the score is pre-
dicted by the severity, but not by the frequency [16].
Because severe agitation may intensify the distress of
professional caregivers [16], it needs to be considered
as a risk factor for burnout, reduced workability, and
generally weaker health [17].

Hardly any knowledge exists about the prevalence
of and factors associated with severe agitation. A
recent study reported on the prevalence and asso-
ciated factors of very frequent agitation [18]; the
authors emphasized the need for further studies
exploring the relationship between different neu-
ropsychiatric symptoms and agitation, as well as
contextual factors in which agitation occurs in

nursing home residents with dementia. This knowl-
edge is needed to understand what triggers severe
agitation and to develop interventions that prevent
these behaviors in order to support nurses and care-
givers in their daily work.

The objective of this article is to present the preva-
lence of severe agitation and its association to resident
characteristics and other neuropsychiatric symptoms
in a German sample of nursing home residents with
dementia.

METHODS
Study design

The data for this secondary analysis were derived
from the DemenzMonitor study, which had an obser-
vational, longitudinal design [19]. The study was
conducted in a convenience sample of German
nursing homes that were approved by the German
long-term care insurance for providing skilled nurs-
ing care 24/7. The nursing homes were recruited by
public announcements in newsletters and journals.
Residents who provided informed consent, or for
whom informed consent was provided by their legal
representatives, participated in the DemenzMonitor
study. Participating nursing homes were encouraged
to include all of their residents. Because participation
was voluntarily, the nursing homes decided with how
many of their organizational care units they wanted
to participate.

The nursing homes that participated in the
DemenzMonitor study were representative for Ger-
man nursing homes with respect to the case mix of
the residents’ care dependency (as assessed by the
statutory long term care insurance) and staff lev-
els. Compared to average German nursing homes,
the participating institutions were twice as large
and more often provided Dementia Special Care
Units than it is estimated for Germany (40% versus
30%) [20].

For this analysis, we selected the data from the
first measurement of residents who had a diagnosis
of dementia in their records and were screened as
positive for at least mild cognitive impairment at the
time of measurement. We combined these two inclu-
sion criteria to avoid the inclusion of false-positives
because the recorded diagnosis is known to be unre-
liable [21]. The three datasets of the measurements
from 2012, 2013, and 2014 were pooled and used as
the dataset for analysis.
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Procedure of data collection

The data were collected by nursing home staff
every year over one month (2012-2014). The
researchers trained one staff member of each nurs-
ing home (study coordinator) on a one-day lecture in
using the assessments. The study coordinators either
assessed the residents themselves or they trained
other nurses in performing the assessments. The
assessments were to be performed by the nurse who
was most familiar with the resident. On the resi-
dent level, they assessed the cognitive and physical
function (self-care abilities) and neuropsychiatric
symptoms of each participant; the nurses collected
information on each participant’s dementia diagnosis
and sociodemographic data from the medical records
of the residents. Sociodemographic data included
age, sex, and existence of a court order to stay in
the nursing home, length of stay, and frequency of
visits from external visitors.

Measurements

The prevalence and severity of the neuropsychi-
atric symptoms were assessed with the NPI-Q, a
retrospective, self-administered questionnaire that
includes 12 symptom domains (1-mild, 2-moderate,
and 3-severe within the prior month) and is completed
by informants in regard to the patients for whom they
care [22]. The NPI-Q is a short-form of the NPI-NH
(nursing home) [23]. It assesses the items delu-
sions, hallucinations, depression/dysphoria, anxiety,
elation/ euphoria, apathy/indifference, motor distur-
bance, nighttime behaviors, and behavior related to
appetite/eating. The latter item assesses if changes
appeared regarding the appetite and eating behavior
or if the resident experienced any changes in weight
(in- or decrease).

Cognitive impairment was assessed with the
Dementia Screening Scale (DSS), a seven-item proxy
rating scale (range 0-14, higher values indicate
greater impairment), which was developed for use
by nursing home staff and has been tested satisfacto-
rily [24]. We applied the recommended cut-off score
to identify participants with cognitive impairments
(DSS > 2) [24]. Impairment in physical functions and
self-care abilities was assessed with the Physical Self-
Maintenance Scale (PSMS) [25].

As an indicator of social support, the nurses
assessed how often each participant was visited by
different groups of external visitors (family, friends,
and neighbors) during the week prior. We calculated

a visit score as follows: the number of external visitor
groups x the frequency of visits to residents during the
week prior to the assessment (range 0—16).

Three indicators of the nursing home environment
and the model of care were assessed: the size of the
care unit, residence in a Dementia Care Unit and res-
idence in a closed unit (where residents need legal
consent to live there).

Variables

We defined the construct agitation as a composite
score of the NPI-Q items agitation/aggression, disin-
hibition, and irritability/lability based on a previously
conducted mokken analysis using the software R and
the package ‘mokken’ [26]. The mokken scaling anal-
ysis is a method of the non-parametric item response
theory and a useful tool for researchers to find a rela-
tionship between items in scales [27]. The method is
established in the context of the development of scales
that comprise multiple binary or polytomous items,
which is the case for the NPI-Q with four response
categories. The coefficient Loevinger’s H and Cron-
bach’s alpha were applied to interpret the scalability
and internal consistency of the NPI-Q subscales.

We defined three agitation categories: 1) Severe
agitation is defined as a score of 3 in at least one of the
three NPI scales agitation/aggression, disinhibition
or irritability/lability; 2) No agitation is defined as a
score of 0 in all three of these NPI items; and 3) Mild
agitation: all remaining residents between these two
categories.

We compared the categories ‘severe agitation” with
the category ‘no agitation’ to identify those variables
associated with severe agitation.

We decided to exclude residents with mild agita-
tion because we expected that the associated factors
would be more distinct in the group of residents with
severe agitation compared to residents with no symp-
toms of agitation.

To verify this assumption, we conducted a sensi-
tivity analysis using the same variables and statistical
procedures on the whole data set, i.e., category ‘no
agitation’ versus category ‘mild or severe agitation’.
The main results for the comparison of these two
groups are shown. The results of the sensitivity anal-
ysis are shown in the Supplementary Material.

Data analysis

We performed descriptive statistics to describe the
differences between the comparison groups and tests
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of statistical significance (x* and independent r-tests)
to interpret the differences. Significant results were
not interpreted with respect to the generalizability of
results but rather in regard to select variables for the
multivariate model. We included the variables age,
sex, length of stay, living situation before residing
in the nursing home, PSMS score, DSS score, and
the presence of every NPI-Q item (except those used
as dependent variables); we also included variables
measured on the care unit level: residence in a closed
unit, residence in a dementia care unit, and size of the
care unit. Because the data are nested on three lev-
els, we initially calculated a generalized linear mixed
model with random effects for nursing home and care
unit, but the random effects were not significant. We
removed the random effects and calculated a binary
logistic regression model. To verify our findings of
this model we drew a random sample of our data
(50% without replication) and ran the same model.
Additionally, we calculated the model in the stepwise
forward method. The results of verification analysis
pointed in the same direction as the reported model;
therefore, these data are not shown.

RESULTS

During the measurements (2012-2014), the par-
ticipating care units (n=140) of the nursing homes
provided 5,873 beds over three years (for n=2 care
units data on bed capacity is missing; they are
excluded in this figure). In the DemenzMonitor study,
we collected n=4,264 questionnaires (participation
rate of 72.6%).

The total sample of the DemenzMonitor study
consisted of 2,906 participants at their first mea-
surement. Of these, 903 were excluded because no
dementia diagnosis was recorded (n=781) and/or
because their DSS Score was <3 (n=527). Among
the 903 excluded residents, a number of n=122 had
a diagnosis of dementia in their records but did not
screen positive for cognitive impairment at the same
time. Vice versa, n=376 participants that screened
positive for cognitive impairment had no dementia
diagnosis at the same time. In addition, 36 had to
be excluded because of missing or invalid NPI-Q
data. The excluded participants were younger, more
often male, had a higher visit score, had less cog-
nitive and functional impairments, and lived less
often in a (closed) Dementia Care Unit. Except the
items depression/dysphoria and elation/euphoria, the
excluded participants scored lower and less often on

the NPI (see the complete results in Supplementary
Table 1).

The analysis sample consisted of 1,967 partici-
pants.

In this sample, the prevalence of severe agitation
was 6.3% (n=124); the mean severity was 5.6 (Min
3, Max 9). Further, 51.2% (n=1,008) of the partici-
pants showed no symptoms of agitation. A group of
835 participants (42.5%) showed mild-moderate agi-
tation. The characteristics of residents with severe
agitation and without agitation are described in
Table 1.

The participants with severe agitation were more
often male, younger, and more cognitively and
functionally impaired than the participants without
agitation. The groups differed also with respect to
the length of stay in the nursing home, indicating that
the participants with severe agitation had a shorter
length of stay. The visit score did not differ between
the groups.

The participants with severe agitation showed a
higher prevalence and mean severity of all NPI-Q
items (Table 1).

In the mokken analysis, our agitation subscale
showed a medium scalability (H=0.46) [27] and
a questionable internal consistency (a=0.69) [28],
according to the recommended cut-offs. The results
of the complete mokken analysis are shown in Sup-
plementary Table 2.

In the regression model, we found statistically sig-
nificant associations (p <0.001) between severe agi-
tation and the variables delusions, elation/euphoria,
and apathy/indifference. Elation/euphoria and delu-
sions showed the strongest associations with severe
agitation. The variables male sex, anxiety, motor
disturbance, nighttime behaviors and appetite/eating
were also statistically significant (p < 0.05). The other
variables showed no statistically significant associa-
tions with severe agitation in the model (Table 2).
The results of the sensitivity analysis pointed in
the same direction, but all odds ratios were smaller
compared to the main analysis (see Supplementary
Table 3).

DISCUSSION

Our findings showed that severe agitation was
present in 6 out of 100 nursing home residents with
dementia. This finding was comparable to that of a
previous study that showed a prevalence of 7.4% for
very frequent agitation, as measured by the Cohen-
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Table 1
Characteristics of the study sample (values are reported as relative frequencies (prevalence) and the means (severity).
NA - not applicable as the variables were used for the definition of severe agitation

n Residents with severe agitation ~n  Residents without severe agitation p°
Sociodemographics
Age (y) 124 80.8 (£10.1) 1,008 83.7 (£7.6) <0.001
Male sex 124 40 (32.3) 1,008 196 (19.4) <0.001
Resident has a court order to stay in NH 119 19 (16.0) 1,004 97 (9.7) 0.038
Length of stay (months) 124 28.4 (£28.4) 1,008 35.8 (£42.7) 0.046
Frequency of visits (score 0—16) (mean) 124 4.1 (£2.5) 1,008 4.0 (£2.3) 0.765
Dementia & care dependency
Dementia Screening Scale (3—14)* 124 10.4 1,008 9.4 <0.001
Physical Self-Maintenance Score (6-30)* 121 21.3 1,002 20.1 0.013
Nursing home environment and model of care
Lives in a Dementia Care Unit 124 66 (53.2) 1,008 425 (42.2) 0.021
Lives in a closed unit 26 (21.0) 135 (13.4) 0.029
Size of the care unit (places) 23.7 (£8.3) 27.1 (£9.5) <0.001
Neuropsychiatric symptoms % (mean severity) % (mean severity)
Agitation/aggression 124 81.5(2.1) 1,008 0.0 NA
Disinhibition 63.7 (1.5) 0.0 NA
Irritability/lability 78.2 (2.0) 0.0 NA
Delusions 44.4 (1.0) 6.8 (0.1) <0.001
Hallucinations 29.8 (0.6) 8.9(0.1) <0.001
Depression/dysphoria 45.2 (0.9) 19.0 (0.3) <0.001
Anxiety 42.7 (1.0) 12.0 (0.2) <0.001
Motor disturbance 62.1(1.4) 22.4(0.4) <0.001
Nighttime behaviors 50.8 (1.0) 15.6 (0.2) <0.001
Elation/euphoria 16.9 (0.3) 2.6 (0.0) <0.001
Apathy/indifference 48.4 (1.0) 19.7 (0.3) <0.001
Appetite/eating 46.0 (0.9) 25.4(0.4) <0.001

2higher scores indicate greater impairment. ®generated by x? test or an independent #-test.

Table 2
Results of the regression model

Characteristics Odds Ratio severe agitation versus no agitation CI (95%) p
Age 0.9 09-1.0  0.159
Male sex 24 1.34.2  0.002
Length of stay (months) 0.9 0.9-1.0  0.094
Resident has a court order to stay in NH 1.9 0.94.0 0.081
Dementia Screening Scale 1.0 0.9-1.1 0.870
Physical Self-Maintenance Score 1.0 0.9-1.1 0.148
Lives in a Dementia Care Unit 1.4 0.8-2.4 0.192
Lives in a closed unit 1.6 0.7-34 0.799
Size of the care unit (places) 0.9 0.9-1.0 0.161
Delusions 7.3 4.0-13.2 <0.001
Hallucinations 1.3 0.6-25 0.419
Depression/ dysphoria 1.5 0.9-2.7 0.091
Anxiety 2.2 1.2-3.8 0.006
Elation/euphoria 7.6 3.1-18.5 <0.001
Apathy/indifference 2.8 1.7-4.7  <0.001
Motor disturbance 24 1.4-4.1 0.001
Nighttime behaviors 24 1.4-4.2 0.001
Appetite/eating 1.4 0.8-2.4 0.128

Participants included in the analysis: n= 1116 Model fit: Cox & Snell R? =0.222, Nagelkerkes R? =0.452.

Mansfield Agitation Inventory (CMAI) [18]. We also et al. regarding agitation in general [29]. Of all
found that severe agitation was associated with the the neuropsychiatric symptoms, elation/euphoria and
presence of other neuropsychiatric symptoms, a find- delusions were identified as having the strongest asso-
ing that was previously presented by van der Mussele ciations with severe agitation. This finding was also in
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line with previous research that identified both symp-
toms as correlated factors of very frequent agitation,
as measured by the CMAI [18].

We also confirmed the risk factor of the male sex
for severe agitation that was previously found to be
associated with agitation/aggression in a range of
studies [9].

We also found that behavior related to the night-
time and eating/appetite was significantly associated
with agitation. This finding underlines the importance
of environmental factors that may cause agitation
when the resident’s needs are not met. If care
practices in a nursing home are ignoring residents
individual needs—such as basic needs like sleep and
nutrition—this may lead to agitation [30].

We could not confirm the result that the severity
of dementia is associated with severe agitation, as
was found previously for agitation [9, 31] and for
very frequent agitation [18]. This might be explained
by the fact that the instrument we used to screen for
dementia, the Dementia Screening Scale [24], did not
provide a staging of dementia severity, which is pro-
vided by the Global Deterioration Scale that was used
in both of the other studies.

We did not find that residents with severe agitation
had less social support, as measured by the frequency
of different visitors. Other studies revealed that resi-
dents who more often received visitors or phone calls
or who more often communicated with staff showed
less agitation [31]. The reason why we did not find
an association between the number or frequency of
visitors and severe agitation may be because we only
considered visits from external persons. Associations
with severe agitation may be better explained by
social support that is provided by people who are affil-
iated with the nursing home and are more constantly
present, or it could explained by the characteristics
of the staff [32].

Structural factors of the nursing home environ-
ment, such as the size of the care unit and the concept
(dementia care units versus traditional care unit),
were not associated with severe agitation in our study.
Previous research revealed different results regarding
the association between contextual factors and agita-
tion [31]. A recent study from Switzerland showed
that staff from dementia special care units experi-
ence aggression more often than staff in other care
units [32]. The finding that severe agitation may
not be associated with the nursing home environ-
ment or with the model of care in German nursing
homes needs to be investigated more thoroughly.
The dichotomous variables that we used to divide

dementia care units and traditional care units in this
study did not capture the heterogeneity and diversity
of the care units and allowed only heuristic conclu-
sions.

The limitations of our study have to be considered
when interpreting our results. The instrument that we
used to measure agitation, the NPI-Q, does not pro-
vide information on the frequency of the symptoms.
This information would provide the possibility of
investigating the relationship between the frequency
and severity of severe agitation, which is needed to
understand the similarity between the results from
our study and those of the study by Veldwijk-
Rouwenhorst and colleagues [18]. However, studies
show that there is a strong relationship between fre-
quency and severity of NPI symptoms [22]. But the
examples that are given to illustrate the NPI-Q items
are much shorter compared to the original version, the
NPI-NH [23]; this may have influenced the assess-
ment and could explain the differences found in our
results compared to those of other studies that used
the NPI-NH. In our study the researchers were not
able to perform clinical assessments but had to rely
on the nurses’ observational assessments. The data
of observational assessments may be of lesser qual-
ity than that of clinical assessments. Because we
did not perform clinical assessments to evaluate the
dementia diagnosis we combined the diagnosis in the
records with a proxy-rated assessment of cognition.
If longitudinal data were available for one resident,
we checked if the diagnosis was recorded repeatedly
or there was a mistake in the records. However, we
may have excluded residents with dementia if their
diagnosis was not recorded properly.

When interpreting the results from this study, one
must keep in mind that the phenomenon of agita-
tion is defined differently across studies and that the
symptoms may overlap with those from other con-
cepts such as aggression. This may also explain why
the scalability of the construct agitation does not show
strong results. Another important issue that needs to
be considered is the fact that agitation is associated
with other determinants that we did not assess and
could not include in our analysis (e.g., pain and psy-
chotropic medication) [10, 11]. Further, our results
did not rely on longitudinal data; hence, we were
not able to provide evidence for the direction of the
investigated phenomena. Severe agitation may occur
as a reaction to the environment if the environment
does not respond adequately to delusions and ela-
tion/euphoria. The results from this study may not
be generalizable, because the nursing homes that
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participated were larger than the average nursing
home. As environmental attributes may correlate with
behavior, the size of the nursing home may play a
role.

Despite these limitations, this study had several
strengths. The short screening instruments (like the
NPI-Q or the DSS) were feasible to administer to
a large number of residents from several nursing
homes; this allowed us to collect data from a large
sample of residents, which are needed to investigate
singular conditions. Therefore, we did not need to
match datasets from different studies, which, in turn,
have other limitations [18]. We investigated the sever-
ity of agitation as a dependent variable which may be
more important than frequency, because nurses are
more strongly distressed by the severity of neuropsy-
chiatric symptoms [16].

We concluded that delusions and elation/euphoria
seem to be risk factors for severe agitation in nurs-
ing home residents with dementia. Both symptoms
also seemed to be related in terms of the frequency
of agitation [18]. We hypothesize that delusions and
elation/euphoria precede severe agitation and suggest
further research to test this hypothesis. Therefore, a
broad understanding of these two phenomena in the
context of dementia needs to be developed. Regarding
delusions, a prevailing classification of the different
types is available [33]. The authors describe envi-
ronmental factors, personal factors and the dementia
itself as reasons underlying delusions in dementia.
It would be of interest to investigate which of these
factors are particularly associated with severe agita-
tion and the role that the reactions of the staff play
in the development of severe agitation. A differen-
tiation of reasons underlying delusions in dementia
is also needed to distinguish clearly if the associated
behavior should really be classified as agitation as
it is understood by Cohen-Mansfield and Billig [3]
or if its causes are clear so that it can be considered
as a behavior that evidently is a reaction to needs or
confusion.

Regarding elation/euphoria, one must keep in mind
that this condition occurs infrequently, even in the
group of residents with severe agitation. Therefore,
it may be of limited clinical relevance. However,
to understand this concept and its association with
severe agitation, an in-depth analysis of its appear-
ance and causes is required. Such an examination
would be of value for conceptual knowledge on
neuropsychiatric symptoms and for developing inter-
ventions for support staff to prevent and manage
severe agitation in dementia.

We concluded that further studies are needed
to investigate the association and potential causal
relationships among delusions, euphoria and severe
agitation. Therefore, each concept needs to be
assessed with instruments that capture the respective
domains. A prospective analysis with longitudinal
data might be the best choice to explain the causes
of severe agitation.
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