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University of Groningen, University Medical Center Groningen, Groningen, the Netherlands; dDepartment of General Practice and Elderly
Care Medicine, Amsterdam Public Health Research Institute, Amsterdam University Medical Centers, Amsterdam, the Netherlands;
eCenter for Specialized Geriatric Care, De Waalboog “Joachim en Anna”, Nijmegen, the Netherlands

ABSTRACT
Objectives: We investigated the 2-week prevalence and correlates of very frequent physical
aggression (PA) and vocalizations in nursing home (NH)-residents with dementia.
Method/Design: This cross-sectional study used combined data of 2074 NH-residents from four
studies, collected from 119 dementia special care units in 26 Dutch NH. Very frequent PA was
defined as scoring 6 or 7 on the items ‘hitting’, pushing’, ‘biting’ and ‘kicking’ of the Cohen
Mansfield Agitation Inventory; very frequent vocalizations as scoring 6 or 7 on ‘screaming’ and
‘making strange noises’. We compared NH-residents with very frequent PA or vocalizations with
residents with less frequent PA or vocalizations, assessing correlates using univariate and multivari-
ate multilevel logistic regression analyses.
Results: We found a 2-week prevalence of 2.2% (95% confidence interval (CI): 1.63–2.89) of very
frequent PA and 11.5% of very frequent vocalizations (95% CI: 10.23–12.98). Very frequent PA was
only associated with apathy (odds ratio (OR)¼1.93, 95% CI: 1.04–3.61). Correlates of very frequent
vocalizations were age (OR ¼ 0.97, 95% CI: 0.951–0.998), dementia severity (overall p-value 0.020),
antipsychotic drug use (OR ¼ 1.56, 95% CI: 1.08–2.26), antiepileptic drug use (OR ¼ 2.75, 95% CI:
1.34–5.68) and euphoria (OR ¼ 2.01, 95% CI: 1.22–3.31).
Conclusion: Characteristics of NH-residents with very frequent PA or very frequent vocalizations
differ from those of NH-residents with less frequent PA or vocalizations. Frontal lobe damage,
boredom, pain and/or external factors may explain several of the found associations, but further
research is necessary. Our findings may contribute to better care for these residents and thereby
to improving their quality of life.
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Introduction

Physical aggression (PA) and vocalizations are behaviors of
nursing home (NH)-residents with dementia that are experi-
enced as challenging and complex. They cause distress and
burden in the NH-resident self, other residents and (infor-
mal) caregivers (Bourbonnais & Ducharme, 2010; Cohen-
Mansfield & Werner, 1997; Holst & Skar, 2017; Voyer et al.,
2005; Zwijsen, Kabboord, et al., 2014). PA (e.g. hitting,
pushing, scratching) (Voyer et al., 2005) can be directed
towards nursing staff (Bridges-Parlet, Knopman, &
Thompson, 1994) or other NH-residents (Bridges-Parlet
et al., 1994; Ferrah et al., 2015). Previous cross-sectional
studies have suggested that causes of (physical) aggression
or vocalizations (e.g. screaming, excessively loud and/or
repetitive verbal utterances) (Cohen-Mansfield & Werner,
1997; Yusupov & Galvin, 2014) could be internal (i.e. phys-
ical, cognitive/neurobiological or psychological) (Algase
et al., 1996; Beck et al., 2011; Bourbonnais & Ducharme,
2010; Gotovac, Nikolac Perkovic, Pivac, & Borovecki, 2016;
Nagaratnam, Patel, & Whelan, 2003) ; or external (i.e.

environmental) (Bourbonnais & Ducharme, 2008; Bridges-
Parlet et al., 1994; Stutte, Hahn, Fierz, & Zuniga, 2017).
However, these studies were mostly small and did not
focus on very frequent PA or vocalizations. The multifactor-
ial etiology and complexity mean that treatment and care
for NH-residents with PA or vocalizations are challenging.
These behaviors may result in the prescription of psycho-
tropic drugs (Cariaga, Burgio, Flynn, & Martin, 1991;
Isaksson, Graneheim, Astrom, & Karlsson, 2011) and PA has
been shown to lead to the use of physical restraints
(Isaksson et al., 2011). Prevalence rates of 6–21% (PA)
(Isaksson et al., 2011) and 11–30% (vocalizations) (Beck
et al., 2011) have been reported in nursing homes. Several
correlates have been described for PA and vocalizations,
such as higher age (Beck et al., 2011; Voyer et al., 2005),
more dementia severity (Liljegren, Landqvist Waldo, &
Englund, 2018; Voyer et al., 2005), psychotropic drug use
(PDU) (Isaksson et al., 2011; Voyer et al., 2005), and positive
associations with other neuropsychiatric symptoms, e.g.
depression and psychotic disorders (Bourbonnais &
Ducharme, 2008; Leonard, Tinetti, Allore, & Drickamer,
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2006), whereas conflicting results have been found for sex
(Beck et al., 2011; Isaksson et al., 2011; Voyer et al., 2005).

PA and vocalizations in NH-residents can be extremely
severe and very frequent. Although suggested prevalence
rates of NH-residents with very frequent PA or very fre-
quent vocalizations are low (Brodaty, Draper, & Low, 2003;
Voyer et al., 2005), anecdotal information from daily prac-
tice shows that these extreme behaviors cause suffering in
the pertaining residents, have a great impact on people
involved including co-residents, and lead to difficulties in
managing the behaviors among NH-staff. Resident-to-resi-
dent aggression is considered a widespread but disre-
garded phenomenon (Goergen et al., 2020) and can result
in serious injuries and even death in co-residents (Caspi,
2016; Ferrah et al., 2015). Furthermore, NH-staff can get
injured and experience mental distress as a consequence
of very frequent PA or very frequent vocalizations
(Hazelhof, Schoonhoven, van Gaal, Koopmans, & Gerritsen,
2016; Zeller et al., 2009).

Acquiring insight into the prevalence and characteristics
of residents with these extreme behaviors is highly rele-
vant; on the one hand to obtain points for improvement in
the care and quality of life for these residents, on the other
hand to diminish the impact of these behaviors on the
people involved. We reported data about NH-residents
with dementia and very frequent agitation in a previous
paper describing the WAALBED (WAAL Behavior in
Dementia)-III study (Veldwijk-Rouwenhorst et al., 2017).
Agitation, however, encompasses several types of behavior
which may differ in prevalence and relevant associated
characteristics. Therefore, in this paper, we focus on two
specific behaviors often considered to be part of agitation
(Cummings et al., 2015) and regarded as especially chal-
lenging (Bourbonnais & Ducharme, 2010; Holst & Skar,
2017; Zwijsen, Kabboord, et al., 2014).

The primary aim of this article was to explore the 2-
week prevalence of NH-residents with very frequent PA or
very frequent vocalizations in a sample of NH-residents.
Furthermore, this article is a first attempt to investigate
whether NH-residents with very frequent PA or very fre-
quent vocalizations are different from those with less fre-
quent presentations of these behaviors by exploring if
there are distinctive correlates for these very frequent
behaviors. This would provide NH-staff insight into which
NH-residents will be at risk of very frequent PA or vocaliza-
tions. We hypothesize that these groups have distinct char-
acteristics compared to NH-residents with less frequent PA
and less frequent vocalizations.

Methods

Study design and subjects

As previously described (Veldwijk-Rouwenhorst et al., 2017)
we combined data from four studies in NH-residents with
dementia: WAALBED-I study (cross-sectional study,
n¼ 1319, 2003) (Zuidema, Derksen, Verhey, & Koopmans,
2007), WAALBED-II study (longitudinal study; n¼ 290,
2006–2008) (Wetzels, Zuidema, de Jonghe, Verhey, &
Koopmans, 2010), Dementia Care Mapping (DCM) study
(randomized controlled trial, cluster randomized; n¼ 434,
2010–2012) (van de Ven et al., 2013) and GRIP on challeng-
ing behavior study (randomized controlled trial, stepped

wedge design; n¼ 659, 2011–2012) (Zwijsen, Smalbrugge,
et al., 2014). All studies were conducted according to the
principles of the Declaration of Helsinki (version 2013,
www.wma.net). The regional Medical Ethics Committees for
Arnhem/Nijmegen and Amsterdam reviewed the study pro-
tocols. Informed consent was obtained from the primary
legal representative or legal guardian in all studies.

We considered residents for inclusion if they: (a) met
the criteria for dementia according to the Diagnostic and
Statistical Manual of Mental Disorder, Fourth edition
(American Psychiatric Association, 1994, Diagnostic and
Statistical Manual of Mental Disorders. 4th ed. Arlington,
VA: American Psychiatric Publishing, (b) had no life-threat-
ening disease at the time of inclusion; and (c) had resided
in the NH for at least 4weeks. The sole/baseline measure-
ment was used from the first three studies. We only
included data from residents in the control condition at
the second measurement from the GRIP study. In another
part of our study we aim to examine data on quality of life
of NH-residents with dementia and very frequent behavior.
Because data on quality of life were not collected at base-
line in the GRIP study, we used the second measurement
of that study (Zwijsen, Smalbrugge, et al., 2014). Where res-
idents had participated in more than one of the four stud-
ies we only included data from the most recent study.
Residents with a Global Deterioration Scale (GDS) (Reisberg,
Ferris, de Leon, & Crook, 1988) score of 3 or lower, or a
missing GDS score, were excluded as well as residents who
had Down syndrome. In addition, we excluded one resident
because the majority of data was missing. These criteria
resulted in the exclusion of 54 residents from the original
merged data set, leaving a data set of 2074 residents (see
Figure 1) from 119 different dementia special care units in
26 NH situated throughout the Netherlands. Because of this
large sample, it was possible to perform logistic regression
analyses applying multiple possible confounders.

Data

Operationalization of very frequent physical aggression
and very frequent vocalizations
We assessed PA and vocalizations with the Dutch version
of the Cohen Mansfield Agitation Inventory (CMAI) (de
Jonghe & Kat, 1996). The CMAI is the most widely used
instrument for measuring the frequency of agitation and
aggression in nursing home residents (Cohen-Mansfield,
Marx, & Rosenthal, 1989). It consists of 29 items, each rated
on a 7-point frequency scale (1–7) ranging from ‘never’ to
‘several times an hour’ and can be summed into a total
score with a possible range from 29 to 203 (Cohen-
Mansfield et al., 1989). In all four studies, the care staff
members most involved in the daily care of the resident
completed the CMAI. In three studies this were licensed
vocational nurses who had been specifically assigned to
individual residents and thus knew them well (Wetzels
et al., 2010; Zuidema et al., 2007; Zwijsen, Smalbrugge,
et al., 2014). In the DCM study these data were not avail-
able (van de Ven et al., 2013). In that study the CMAI was
administered using a web-based application. In all four
studies, the 2-week period before the assessment date was
used as reference period for their observations.
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Very frequent PA was defined as having a score of 6
(several times a day) or 7 (several times an hour) on the
items ‘hitting’, ‘pushing’, ‘biting’ and ‘kicking’ of the CMAI.
In order to interpret correlates, we decided to only include
items which in terms of content could be unambiguously
labeled as PA and directed towards other people.
Therefore, the items ‘spitting’, ‘hurting self or others’,
‘tearing things or destroying property’ and ‘scratching’
were not included. Very frequent vocalizations were
defined as having a score of 6 or 7 on the items
‘screaming’ and ‘making strange noises’ of the CMAI. Like
with PA, we decided to only include items which in terms
of content could be clearly labeled as vocalizations. The
choice of selecting items for the definition of very frequent
vocalizations was based on the first type of vocalizations
described in Table 1 in the article of von Gunten,
Alnawaqil, Abderhalden, Needham, & Schupbach (2008),
but without the prerequisite that the vocalizations caused
disruption as this is very difficult to operationalize.
Additionally, we did not include the item ‘cursing or verbal
aggression’ of the CMAI because this item may regard
aggression more than vocalizations. If it was not possible
to determine to which group a NH-resident belonged due
to missing relevant CMAI items, we excluded that resident
from the analyses.

Other measurements
We included the demographic characteristics: age, sex,
marital status and duration of institutionalization. Dementia
severity was assessed with the GDS, which ranges from
normal cognition (GDS stage 1) to very severe cognitive
decline (GDS stage 7) (Reisberg et al., 1988).

Neuropsychiatric symptoms were assessed with the
Dutch version of the Neuropsychiatric Inventory- Nursing
Home version (NPI-NH) (Cummings et al., 1994; Kat et al.,
2002) . With this assessment-instrument, frequency (F) and
severity (S) of each symptom are rated on a four-point
(1–4) and three-point (1–3) Likert scale, respectively. A sep-
arate score (FxS score) can be calculated by multiplying the

frequency and severity scores. This results in values ranging
from 0 to 12 for each symptom. The NPI-NH was adminis-
tered in the same way as the CMAI. In the analyses, we
used clinically relevant neuropsychiatric symptoms, com-
monly defined as an FxS score of � 4 (Wood et al., 2000).
We excluded NPI-items that were conceptually similar to
PA or vocalizations. For PA this applied to the items
aggression/agitation, irritability and disinhibition, and con-
cerning vocalizations to the item aggression/agitation.

PDU was classified and grouped into several PD-groups
(antipsychotics, antidepressants, hypnotics, anxiolytic drugs,
antiepileptics and cholinesterase inhibitors) by using the
Anatomical Therapeutical Chemical-classification
(Guidelines for ATC Classification, 1990). We used dichot-
omous categories of either ‘’present’’ or ‘’absent’’ per drug
group in the analyses to quantify PDU and discarded drugs
which were taken as needed.

Data analysis

SPSS 22.0 (IBM, Armonk, NY) was used for the analyses. We
calculated the 2-week prevalence of very frequent PA and
very frequent vocalizations including a 95% (Wilson) confi-
dence interval.

Since we were interested in correlates that can help to
identify NH-residents with a risk of very frequent behavior,
only those with very frequent (scoring 6 or 7 on the selected
CMAI items) and less frequent PA and vocalizations (scoring
2–5 on the selected CMAI items) were included for the ana-
lysis. We did not include residents without the behavior (a
score of 1 on the selected CMAI items), because, given
the generally high prevalence of agitation in NH-residents,
comparing NH-residents with very frequent behavior with
residents without PA or vocalizations would not result in
finding correlates that are specifically relevant for identify-
ing those with very frequent behavior.

To take the hierarchical structure of the data into
account (NH-residents within care units), we used multi-
level modeling with a mixed model including a random
intercept varying across the care unit level. For selecting

Figure 1. Flow chart of the included residents.
Notes: WAALBED: WAAL Behavior in Dementia; DCM: Dementia Care Mapping; GDS: Global Deterioration Scale
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variables for multivariate analysis, univariate multilevel logis-
tic regression analysis was used to exploratively assess the
relationship of characteristics (age, sex, duration of institu-
tionalization, dementia severity, psychotropic drug use (PDU)
and other neuropsychiatric symptoms) with very frequent PA
and with very frequent vocalizations. To assess the independ-
ent relationships of correlates with the outcomes we
included variables with p< 0.25 in the univariate analyses in
a multivariate logistic model (Hosmer & Lemeshow, 2000).

Results

Very frequent physical aggression

Due to missing relevant CMAI items in two residents, the
total sample of NH-residents was 2072. We found a 2-week
prevalence of 2.2% (95% CI: 1.63–2.89) for very frequent PA
(N¼ 45) and a 2-week prevalence of 24.0%, (95% CI:
22.24–25.92) for less frequent PA (N¼ 498). The majority
of NH-residents with very frequent PA were female
(77.8%). Mean age of these residents was 81.6 (SD 8.6)
years and ranged from 47 to 93 years. Most NH-residents
were in a moderately severe stage of dementia (GDS 6,
48.9%) (see Table 1). Antipsychotic drugs (55.8%) were
prescribed most often in these residents. Apathy was the
NPI item with the highest prevalence in this group
(55.6%) (see Table 2).

In the univariate multilevel analysis, dementia severity,
the use of antipsychotics and having apathy were corre-
lated with very frequent PA, based on a p-value of <0.25
(see Table 3). Multivariate multilevel logistic regression ana-
lysis with these variables showed that the odds for very fre-
quent PA were statistically significantly higher in residents
who had apathy (OR 1.93, 95% CI 1.04-3.61) (see Table 3).

Very frequent vocalizations

The total sample of NH-residents was 2073, due to missing
relevant CMAI items in one resident. We found a 2-week
prevalence of very frequent vocalizations (N¼ 239) of

11.5% (95% CI: 10.23–12.98) compared with a 2-week
prevalence of 18.9% (95% CI: 17.28–20.65) for less frequent
vocalizations (N¼ 392). NH-residents with very frequent
vocalizations had a mean age of 81.5 (SD 8.4) years. Most
of these NH-residents were female (78.7%), were in a mod-
erately severe stage of dementia (GDS 6, 47.3%) (see Table
1) and had the highest prescription rates for antipsychotic
drugs (49.1%). Irritability was the NPI item with the highest
prevalence in this group (49.4%) (see Table 2).

In univariate multilevel analyses, age, severity of demen-
tia and the use of antipsychotics, antidepressants, anxio-
lytics and antiepileptics were significantly associated with
very frequent vocalizations. Furthermore, the odds for very
frequent vocalizations were significantly higher in NH-resi-
dents who had anxiety, euphoria, aberrant motor behavior
or night-time behavior (see Table 4). In multivariate multi-
level analyses (see Table 4), a correlate for very frequent
vocalizations was age (OR 0.97, 95% CI: 0.951–0.998), which
means that NH-residents with a lower age were more likely
to develop very frequent vocalizations. Other correlations
were the use of antipsychotic drugs (OR 1.56, 95% CI
1.08–2.26), antiepileptic drugs (OR 2.75, 95% CI 1.34–5.68)
and having euphoria (OR 2.01, 95% CI 1.22–3.31). Dementia
severity was, again, a correlate when considered overall:
NH-residents with a GDS score of 6 were less likely to have
very frequent vocalizations than those with a GDS score of
4/5 (reference category). NH-residents with a GDS score of
7 were more likely to have very frequent vocalizations than
those with a GDS score of 4/5 (GDS 6 OR 0.86, 95% CI
0.49–1.52; GDS 7 OR 1.54, 95% CI 0.85–2.78, the overall p-
value was .020).

Discussion

As far as we know, this is the first study to explore the 2-
week prevalence and correlates of NH-residents with very
frequent PA and very frequent vocalizations in a large sam-
ple of NH-residents with dementia. A 2-week prevalence of
2.2% was observed for very frequent PA. NH-residents with
apathy were more likely to have very frequent PA. The

Table 1. Demographic data of NH-residents with dementia with very frequent physical aggression (PA) and less frequent PA (Total N¼ 2072) as well as
NH-residents with dementia with very frequent vocalizations and less frequent vocalizations (Total N¼ 2073).

Very Frequent PA
N5 45

Prevalence 2.2%

Less Frequent PA
N5 498

Prevalence 24.0%

Very Frequent
Vocalizations N5 239
Prevalence 11.5%

Less Frequent
Vocalizations N5 392
Prevalence 18.9%

Age at time CMAI measurement, mean (SD), y 81.6 (8.6) 83.1 (7.6) 81.5 (8.4) 84.1 (7.3)
Gender, n (%) Female

Male
35 (77.8)
10 (22.2)

373 (74.9)
125 (25.1)

188 (78.7)
51 (21.3)

317 (80.9)
75 (19.1)

Marital status,† n (%)
Married/ civil partnership/ unmarried but living
together/ living together

13 (37.1) 85 (23.0) 39 (20.3) 59 (19.2)

Divorced/unmarried 3 (8.6) 46 (12.5) 34 (17.7) 33 (10.7)
Widow(er) 19 (54.3) 238 (64.5) 119 (62.0) 215 (70.0)
Duration of institutionalization,‡ mean (SD) 27.0 (26.1) 31.6. (25.2) 34.2 (28.7) 34.0 (28.2)

0–3
3–12
12–60
>60

months, n (%)
months, n (%)
months, n (%)
months, n (%)

5 (11.1) 22 (4.5) 12 (5.0) 16 (4.1)
8 (17.8) 81 (16.3) 48 (20.1) 69 (17.6)
26 (57.8) 336 (67.7) 140 (58.6) 247 (63.2)
6 (13.3) 57 (11.5) 39 (16.3) 59 (15.1)

GDS, n (%) 4 2 (4.4) 9 (1.8) 4 (1.7) 10 (2.6)
5 1 (2.2) 67 (13.5) 26 (10.9) 47 (12.0)
6 22 (48.9) 271 (54.4) 113 (47.3) 217 (55.4)
7 20 (44.4) 151 (30.3) 96 (40.2) 118 (30.1)

†Missing data n¼ 360.
‡Missing data n¼ 9.
Abbreviations: SD, standard deviation; GDS, Global Deterioration Scale.
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2-week prevalence of very frequent vocalizations was 11.5%.
NH-residents with a higher age, more severe dementia, hav-
ing euphoria or using antipsychotics and antiepileptics were
more likely to have very frequent vocalizations.

Very frequent physical aggression

The prevalence for very frequent PA is comparable with
the findings by Voyer et al. (2005). In that study, fewer
than 3% of the older adults in long-term care facilities dis-
played PA often or always (Voyer et al., 2005).

The association with apathy may seem remarkable,
because the definition of apathy in the NPI encompasses
diminished initiative and indifference, which seem to conflict
with the acting out behavior seen in PA (Cummings, 1997).
A possible explanation for the relationship found could be
the executive dysfunction syndrome (Lyketsos, Rosenblatt, &
Rabins, 2004). In people with the executive dysfunction syn-
drome, damage in one or more of the three involved brain
circuits originating in the frontal lobes (dorsolateral pre-
frontal circuit, lateral orbitofrontal circuit and anterior cingu-
lum circuit) can lead to co-occurrence of apathy and
aggression (Lyketsos et al., 2004; Trzepacz et al., 2013). In
addition, damage to the same structures may also cause dis-
inhibition (O’Callaghan, Hodges, & Hornberger, 2013).

A second explanation for the relationship of apathy with
PA could be boredom in the NH-resident, which may ini-
tially cause apathy followed by PA (Cohen-Mansfield,
Dakheel-Ali, Marx, Thein, & Regier, 2015).

A third explanation for this association could be pain;
chronic pain in a NH-resident may lead to apathy or unex-
pected outbursts of aggression (van Dalen-Kok et al., 2015).

A fourth explanation of the correlation of apathy with
physical aggression could lie in external factors, like staff
ratio; perhaps a low staff ratio leads to apathy in NH-resi-
dents due to insufficient attention for these residents,
which consecutively may lead to aggression (Lawton,
1989). Unfortunately, we could not include these variables
in the analysis because we were limited by the available
data of the four studies. Finally, the correlation can be a
result of suboptimal validity of the apathy measurement
(Gerritsen et al., 2019). It may be difficult to observe apathy
in more severe dementia.

Associations of PA with older age, male sex, anti-
psychotic drug use, mild or severe cognitive impairment
(Voyer et al., 2005), delusions and hallucinations (Leonard
et al., 2006) have been described in other studies regard-
ing less frequent PA. We did not find these associations
for very frequent PA. Perhaps this could partly be
explained by the fact that the definition of PA was
(slightly) different and prevalences for PA were higher in
these studies.

Very frequent vocalizations

Cohen-Mansfield, Werner, & Marx (1990) described a preva-
lence rate of 15% for residents screaming at least once or
twice per day, which is in line with the prevalence rate we
found in our study. A higher prevalence of 25% of disrup-
tive vocalizations (> 20 times per day shift) was reported
in the study by Cariaga et al. (1991), probably due to the
inclusion of more types of vocalizations (e.g. abusive lan-
guage (profanities) and negativism) compared with our
study (Cariaga et al., 1991).

Table 2. Psychotropic drug use and Neuropsychiatric symptoms of NH-residents with Dementia with Very Frequent Physical Aggression (PA) and Less
Frequent PA (Total N¼ 2072) as well as NH-residents with Dementia with Very Frequent Vocalizations and Less Frequent Vocalizations (Total N¼ 2073).

Very Frequent PA
N5 45

Prevalence 2.2%

Less Frequent PA
N5 498

Prevalence 24.0%

Very Frequent
Vocalizations N5 239
Prevalence 11.5%

Less Frequent
Vocalizations N5 392
Prevalence 18.9%

Psychotropic drug use,† n (%)
Total 33 (76.7) 323 (67.3) 171 (73.7) 254 (66.7)
Antipsychotic 24 (55.8) 202 (42.1) 114 (49.1) 147 (38.6)
Antidepressant 17 (39.5) 146 (30.4) 78 (33.6) 110 (28.9)
Hypnotic 5 (11.6) 54 (11.3) 33 (14.2) 48 (12.6)
Anxiolytic 8 (18.6) 108 (22.5) 57 (24.6) 77 (20.2)
Antiepileptic 5 (11.6) 31 (6.5) 27 (11.6) 15 (3.9)
Antidementia 0 (0.0) 15 (3.1) 9 (3.9) 11 (2.9)
NPI-NH Symptoms,‡ n (%) FxS scores �4
Delusions§ 11 (24.4) 115 (23.1) 45 (18.9) 79 (20.3)
Hallucinations¶ 7 (15.6) 60 (12.0) 66 (27.6) 94 (24.2)
Depression†† 11 (24.4) 114 (22.9) 11 (27.6) 114 (22.9)
Anxiety†† 13 (28.9) 142 (28.5) 85 (35.6) 120 (30.8)
Euphoria†† 6 (13.3) 62 (12.5) 50 (20.9) 49 (12.6)
Apathy‡‡ 25 (55.6) 169 (33.9) 92 (38.5) 146 (37.3)
Disinhibition§§ 80 (33.5) 121 (31.0)
Irritability§§ 118 (49.4) 187 (47.9)
Aberrant

motor behavior††
21 (46.7) 191 (38.4) 108 (45.2) 140 (35.8)

Night time behavior¶¶ 10 (22.2) 93 (19.0) 51 (21.7) 71 (18.5)
Eating changei 14 (32.6) 133 (27.3) 62 (26.7) 90 (24.0)
†Missing data n¼ 63.
‡Normal range 0–144.
§Missing data n¼ 9.
¶Missing data n¼ 7.
††Missing data n¼ 3.
‡‡Missing data n¼ 1.
§§Missing data vocalizations n¼ 4.
¶¶Missing data n¼ 45.
†††Missing data n¼ 48.
Abbreviations: NPI-NH, neuropsychiatric inventory-nursing home version; F� S; Frequency� Severity.
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Regarding the correlates for very frequent vocalizations,
we could only find studies about less frequent vocalizations
to compare our results with. Associations with the use of
antiepileptic drugs or with euphoria have not been
described in the literature.

Again, as with aggression, frontal lobe damage may be
a possible explanation for the association of euphoria with
very frequent vocalizations. One of the brain circuits
involved with executive dysfunction, the anterior cingulum
circuit, is important for mood and emotion, especially in the
preservation of positive mood (Hornak et al., 2003; Lyketsos
et al., 2004). Additionally, as described above, this anterior
cingulate circuit may cause disinhibition (O’Callaghan et al.,
2013), and has been shown to be involved in voluntary initi-
ation and suppression of vocalizations (Hornak et al., 2003;
Jurgens, 2002).

On the one hand, associations we found for age (Beck
et al., 2011), the use of antipsychotic drugs (Zeisel et al., 2003),
and dementia severity (Beck et al., 2011; Sloane, Davidson,
Knight, Tangen, & Mitchell, 1999) are consistent with other
studies in NH-residents with less frequent vocalizations. On the
other hand, some studies found associations with depression,
anxiety and irritability, which we could not confirm (Beck et al.,
1998; Beck & Vogelpohl, 1999; Cohen-Mansfield & Libin, 2005;
Draper et al., 2000; Dwyer & Byrne, 2000; Menon et al., 2001).
Possible reasons for this are the differences in the study popu-
lations (like male-female distribution), settings, sample sizes
and the use of different measurement instruments.

Although we did not include other emotional or environ-
mental factors in our analyses, it is possible that these factors
play a role in the occurrence of vocalizations. Namely, several
studies describe a relationship of premorbid personality

Table 3. Univariate† and multivariate‡ multilevel logistic regression analysis of demographic characteristics of NH-residents with very frequent physical
aggression compared to NH-residents with less frequent physical aggression.

Univariate Association
OR (95% CI)§ p-value¶

Multivariate Association
OR (95% CI)§ p-value††

Age 0.98 (0.94–1.02) .284
Gender Female

Male
Reference

0.88 (0.43–1.79)
.719

Duration of institutionalization‡‡

0–3
3–12
12–60
>60

Months
months
months
months

Reference
0.45 (0.14–1.51)
0.37 (0.13–1.05)
0.48 (0.13–1.72)

.311

GDS 4 and 5
6 7

Reference
1.61 (0.54–4.75)
2.46 (0.82–7.42)

.189 Reference
1.41 (0.47–4.24)
1.76 (0.56–5.49)

.587

Psychotropic drug use§§

Antipsychotic
Antidepressant
Hypnotic
Anxiolytic
Antiepileptic
Antidementia

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

Reference
1.58 (0.86–2.92)

Reference
1.41 (0.75–2.65)

Reference
1.03 (0.40–2.69)

Reference
0.83 (0.38–1.79)

Reference
1.79 (0.66–4.88)

Reference
0.31 (0.01–6.46)

.142

.289

.949

.625

.252

.445

Reference
1.60 (0.87–2.95)

.133

NPI-NH Symptoms FxS scores �4
Delusions
Hallucinations
Depression
Anxiety
Euphoria¶¶

Apathy
Aberrant Motor Behavior
Night-time Behavior†††

Eating Change‡‡‡

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

Reference
1.07 (0.53–2.14)

Reference
1.29 (0.56–3.01)

Reference
1.08 (0.53–2.17)

Reference
1.02 (0.52–1.97)

Reference
1.07 (0.44–2.59)

Reference
2.11 (1.16–3.84)

Reference
1.33 (0.73–2.43)

Reference
1.19 (0.57–2.46)

Reference
1.24 (0.64–2.39)

.861

.550

.840

.964

.887

.014

.350

.647

.525

Reference
1.93 (1.04–3.61)

.038

†Very physical aggression n¼ 45, less frequent physical aggression n¼ 498.
‡N¼ 523.
§Odds ratio modeling the probability of very frequent physical aggression. Includes a random intercept for care unit to account for clustering of residents
within care units.

¶Overall fixed effects p-value; values are highlighted, that are below the .250 level and these characteristics were included in the multivariate model.
††Overall fixed effects p-value; values are highlighted, that are below the .05 level.
‡‡Missing data univariate analysis n¼ 2.
§§Missing data univariate analysis n¼ 20.
¶¶Missing data univariate analysis n¼ 1.
†††Missing data univariate analysis n¼ 8.
‡‡‡Missing data univariate analysis n¼ 12.
Abbreviations: GDS, Global Deterioration Scale; NPI-NH, neuropsychiatric inventory-nursing home version.
F� S; Frequency� Severity.
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(having a history of introversion, rigidity, emotional control,
and (dis)agreeableness) with vocalizations (Holst, Hallberg, &
Gustafson, 1997; Kolanowski, Strand, & Whall, 1997; Zielin &
McCabe, 2016). Furthermore, associations are reported of
vocalizations with the environment in general (Zeisel et al.,
2003) and specific factors such as temperature (Cohen-
Mansfield & Werner, 1995). A higher awareness of these
associations might positively influence the practice of
NH-staff.

Finally, earlier studies show that the way of providing
care, NH-staff attitudes and care staff characteristics all
influence the behavior of NH-residents (Burshnic, Douglas,
& Barker, 2018; Gerritsen, van Beek, & Woods, 2018). For

example, less challenging behavior occurs in NH-residents
with dementia when NH-staff has a more hopeful attitude
towards them (Gerritsen et al., 2018). It would have been
interesting if we had data about these factors, to confirm
the findings of these studies.

Strengths and limitations

Our study has several strengths. It used a large and represen-
tative sample of NH-residents, resulting from the participation
of a large number of nursing homes from many regions of
the Netherlands. Additionally, since the same assessment

Table 4. Univariate† and multivariate‡ multilevel logistic regression analysis of demographic characteristics of NH-residents with very frequent vocalizations
compared to NH-residents with less frequent vocalizations.

Univariate Association
OR (95% CI)§ p-value¶

Multivariate Association
OR (95% CI)§ p-value††

Age 0.96 (0.94–0.98) .000 0.97 (0.951–0.998) .032
Gender Female

Male
Reference

1.19 (0.79–1.78)
.406

Duration of institutionalization‡‡

0–3
3–12
12–60
>60

Months
months
months
months

Reference
0.92 (0.39–2.17)
0.75 (0.34–1.66)
0.88 (0.37–2.10)

.709

GDS 4 and 5 6 7 Reference
1.00 (0.60–1.66)
1.59 (0.93–2.72)

.034 Reference
0.86 (0.49–1.52)
1.54 (0.85–2.78)

.020

Psychotropic drug use§§

Antipsychotic
Antidepressant
Hypnotic
Anxiolytic
Antiepileptic
Antidementia

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

Reference
1.52 (1.09–2.12)

Reference
1.26 (0.88–1.81)

Reference
1.16 (0.71–1.88)

Reference
1.29 (0.87–1.93)

Reference
3.15 (1.62–6.09)

Reference
1.38 (0.55–3.45)

.015

.201

.552

.208

.001

.487

Reference
1.56 (1.08–2.26)

Reference
1.20 (0.81–1.77)

Reference
1.08 (0.70–1.66)

Reference
2.75 (1.34–5.68)

.017

.363

.741

.006

NPI-NH Symptoms
FxS scores �4
Delusions¶¶

Hallucinations†††

Depression†††

Anxiety‡‡‡

Euphoria‡‡‡

Apathy‡‡

Disinhibition‡‡‡

Irritability‡‡‡

Aberrant Motor Behavior‡‡

Night-time Behavior§§§

Eating Change¶¶¶

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

Reference
0.92 (0.60–1.39)

Reference
1.32 (0.82–2.13)

Reference
1.23 (0.84–1.78)

Reference
1.27 (0.90–1.81)

Reference
1.87 (1.20–2.91)

Reference
1.08 (0.77–1.51)

Reference
1.15 (0.81–1.63)

Reference
1.05 (0.76–1.47)

Reference
1.24 (0.64–2.39)

Reference
1.31 (0.87–1.98)

Reference
1.19 (0.81–1.75)

.684

.258

.289

.175

.006

.669

.445

.753

.014

.202

.373

Reference
1.04 (0.71–1.54)

Reference
2.01 (1.22–3.31)

Reference
1.44 (0.99–2.09)

Reference
1.14 (0.72–1.81)

.830

.006

.057

.570

†Very frequent vocalizations n¼ 239, less frequent vocalizations n¼ 392.
‡N¼ 602.
§Odds ratio modeling the probability of very frequent vocalizations. Includes a random intercept for care unit to account for clustering of residents within
care units.

¶Overall fixed effects p-value; values are highlighted, that are below the .250 level and these characteristics were included in the multivariate model.
††Overall fixed effects p- value; values are highlighted, that are below the .05 level.
‡‡Missing data univariate analysis n¼ 1.
§§Missing data univariate analysis n¼ 18.
¶¶Missing data univariate analysis n¼ 4.
†††Missing data univariate analysis n¼ 3.
‡‡‡Missing data univariate analysis n¼ 2.
§§§Missing data univariate analysis n¼ 13.
¶¶¶Missing data univariate analysis n¼ 24.
Abbreviations: GDS, Global Deterioration Scale; NPI-NH, neuropsychiatric inventory-nursing home version; F� S; Frequency� Severity.
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instruments were used in the four combined studies, it was
straightforward to merge and interpret the data.

This study also has some limitations. First, the 2-week
prevalence rates found may be influenced by PDU, which
may have weakened the relationships between the corre-
lates and very frequent PA or very frequent vocalizations.
Second, because of its cross-sectional design, our findings
should not be interpreted as causal relationships. As an
example, for PDU, the high frequency of the behavior may
lead to the use of psychotropic drugs instead of PDU lead-
ing to very frequent behavior. Besides this, possible causes
for the behaviors (severity of dementia) and possible con-
sequences of these behaviors (PDU) were combined in the
same statistical model, which could have influenced our
findings. Third, the most important methodological consid-
eration of our study is the operationalization of very fre-
quent PA and very frequent vocalizations. To begin with, as
we used the CMAI to define very frequent PA and very fre-
quent vocalizations, the items of this assessment instru-
ment restricted the operationalization of these behaviors.
This way, we have also partly predetermined the preva-
lence rates of these behaviors by our unambiguous, but
consequently narrow definitions. Maybe the prevalence
rates we found could be considered an underestimation.
Another limitation is the fact that the CMAI only reports
frequency and not intensity or severity of distress like the
NPI-NH. Behavior which is very frequent but less intense
can be well tolerated by people involved, while behavior
which is less frequent but intense can have a great impact.
Furthermore, although we tried to operationalize very fre-
quent PA and vocalizations by aligning with existing opera-
tionalizations in previous studies, this appeared to be more
complex than expected. In the current literature, differen-
ces in the use of terminology of (physical) aggression
(Bridges-Parlet et al., 1994; Cohen-Mansfield, 2008; Patel &
Hope, 1993) and vocalizations (Beck et al., 2011; Cohen-
Mansfield, 2008; Cohen-Mansfield & Werner, 1997; von
Gunten et al., 2008) were observed and various measure-
ment instruments were used to operationalize PA and
vocalizations (Beck et al., 1998; Patel & Hope, 1993; Whall
et al., 2013). In consequence, diverging and overlapping
classifications exist for the same behaviors (Cohen-
Mansfield & Werner, 1997; Gerritsen et al., 2019; Patel &
Hope, 1993). Additionally, the fact that frequencies of the
behaviors were not further specified in several articles was
another difficulty in operationalizing. As a consequence,
these difficulties in aligning with other studies imply diffi-
culties in comparing our findings with those from other
studies. As already mentioned earlier in the discussion, a
final limitation concerns the fact that comparison with
other studies is limited due to differences in study popula-
tions (like male-female distribution), settings and sam-
ple sizes.

Yet, our definition and operationalization of very fre-
quent PA and vocalizations could facilitate replication and
comparison with other studies in future research.
Nevertheless, further studies are needed to define and
operationalize very frequent PA and vocalizations, espe-
cially by incorporating the context in which these behav-
iors occur. The influence of the care environment as a
cause of these behaviors is important, like the interaction
with NH-staff. Finally, although further exploring subtypes

of PA or vocalizations would have been interesting, it was
not possible to perform these analyses because the groups
became too small for analysis or comparison.

Conclusion

To conclude, in this study we found a 2-week prevalence
of 2.2% for very frequent PA and of 11.5% for very fre-
quent vocalizations. Characteristics of NH-residents with
very frequent PA or very frequent vocalizations are differ-
ent from NH-residents with less frequent PA or vocaliza-
tions. Boredom, pain and factors according to environment
may be explanations for the association of apathy with
very frequent PA. Furthermore, executive dysfunction needs
attention in the scientific study of very frequent challeng-
ing behavior as it may be a possible explanation for both
the association of apathy with very frequent PA and the
association of euphoria with very frequent vocalizations.
Our findings contribute to gaining insight into these two
types of behaviors and may improve the care and quality
of life of NH-residents. Simultaneously, it may increase the
quality and safety of the working experience of NH-staff.

However, although we could identify correlates for very
frequent PA and very frequent vocalizations, further
research is needed to confirm and extend our findings.
New studies should consider the validity of measurements
and fully consider this in their choice for a certain data col-
lection method. Moreover, a straightforward definition of
very frequent PA and vocalizations is needed that incorpo-
rates the context of the behaviors. This may eventually
result in a better understanding, treatment and quality of
life of NH-residents with very frequent PA and very fre-
quent vocalizations.
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