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Delirium in nursing home residents: is there s
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Abstract

Background Delirium is strongly associated with poor health outcomes, yet it is frequently underdiagnosed. Limited
research on delirium has been conducted in Nursing Homes (NHs). Our aim is to assess delirium prevalence and its
associated factors, in particular pharmacological prescription, in this care setting.

Methods Data from the Italian “Delirium Day” 2016 Edition, a national multicenter point-prevalence study on patients
aged 65 and older were analyzed to examine the associations between the prevalence of delirium and its subtypes
with demographics and information about medical history and pharmacological treatment. Delirium was assessed
using the Assessment test for delirium and cognitive impairment (4AT). Motor subtype was evaluated using the
Delirium Motor Subtype Scale (DMSS).

Results 955 residents, from 32 Italian NHs with a mean age of 84.72+7.78 years were included. According to the
4AT, delirium was present in 260 (27.2%) NHs residents, mainly hyperactive (35.4%) or mixed subtypes (20.7%).
Antidepressant treatment with selective serotonin reuptake inhibitors (SSRIs) was associated with lower delirium
prevalence in univariate and multivariate analyses.

Conclusions The high prevalence of delirium in NHs highlights the need to systematically assess its occurrence
in this care settings. The inverse association between SSRIs and delirium might imply a possible preventive role of
this class of therapeutic agents against delirium in NHs, yet further studies are warranted to ascertain any causal
relationship between SSRIs intake and reduced delirium incidence.
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Background
Delirium is a geriatric syndrome characterized by inat-
tention and cognitive abnormalities. It has typically a
sudden onset, fluctuating course and a multifactorial
etiology [1]. The pathophysiology of delirium is complex
and still not completely clarified, involving a predisposing
cerebral vulnerability and various precipitating factors.
Brain resilience is mainly lowered by neuronal loss, dam-
aged microvasculature, decline in the normal antioxidant
defense mechanisms, decreased number of acetylcholine
producing neurons and abnormal microglial respon-
siveness to inflammatory stimuli [2]. In this context,
stressful events can trigger several pathophysiological
phenomena, such as oxygen or glucose deficiencies, neu-
roinflammation, damage of blood-brain barrier and/or
neurotransmitter imbalance. Whatever the primary eti-
ology, it is hypothesized that impaired neuronal network
connectivity may be the ultimate event in delirium [3].
Due to the presence of multiple risk factors such as
advanced age, low education, high prevalence of demen-
tia, functional dependence, and malnutrition, Nursing
Homes (NHs) residents are at high risk of developing
delirium. Nevertheless, only few studies on this topic
have been done in NHs, with heterogeneous results using
different delirium assessment tools, reporting a preva-
lence ranging from 1.4 to 70.3% [4-7]. In our previous
multicenter point-prevalence study, involving numer-
ous hospital departments, long-term care facilities, and
NHs throughout Italy, we observed a 36.8% prevalence
of delirium in 1,454 older NHs residents [8]. Delirium is
associated with poor clinical outcomes, such as decline in
cognitive and functional status, increased morbidity and
mortality and high health care costs. Despite this, delir-
ium is often underdiagnosed [9, 10]. The diagnosis might
even be more difficult in NHs, with an inverse correlation
between the severity of patient’s frailty and the ability of
healthcare professionals to recognize this syndrome [11].
One potential cause of underdiagnosis might be the lack
of systematic use of diagnostic tools [12]. The Confusion
Assessment Method (CAM) is a widely used instrument
to assess delirium [13]. However, a training is recom-
mended for its optimal use, and the tool was designed
to be scored based on observations made during formal
cognitive assessment [14]. Moreover, there were no stud-
ies specifically addressing the performance of CAM in
patients with different stages of dementia in whom diag-
nosis, especially in those with moderate-severe cognitive
decline, can be particularly challenging [15]. The 4 ‘A’s
Test (4AT) [16] was developed as a short delirium assess-
ment tool intended for clinical use in general settings
at first presentation and when delirium is suspected.
Administration of 4AT does not require special training
and can be performed by both nurses and physicians.
Since publication, 4AT performance has been evaluated
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in multiple studies [17], and it is widely used for the iden-
tification of patients with delirium in different care set-
ting, showing good sensitivity and specificity [18—20].

The aim of this study is to describe the prevalence of
delirium in Italian NHs, to characterize delirium motor
subtypes in all residents with delirium and to investigate
the main associated factors, using data from the “Delir-
ium Day” 2016, a large project involving different health
care settings.

Different drug classes have been advocated to be asso-
ciated with delirium. However, there is still no high
quality evidence on the association of specific pharmaco-
logical categories and this geriatric syndrome and results
where sometimes conflicting [21]. In view of the difficulty
of carrying out randomized controlled studies on this
topic, it’s important to investigate it using high quality
observational data.

In this context, among potential contributors to delir-
ium, we aimed at analyzing the association between
delirium in NHs residents and pharmacological treat-
ments shown to be associated with delirium in other
settings.

Methods

We analyzed data from the Italian “Delirium Day’; 2016
edition, a national multicenter point-prevalence study.
The aim and the details of the Delirium Day studies have
been described elsewhere [22]. Briefly, the physicians
belonging to 12 Italian scientific societies were invited to
participate to the study. Data about patients older than
65 years and admitted to the participating centers were
collected from 00:00 to 23:59 on the 28th of September
2016. Patients affected by aphasia, blindness, deafness
or in critical conditions (coma or terminally ill) were
excluded. The Delirium Day collected patient data from
different settings, such as hospitals, rehabilitations, long
term care and hospices but we only considered data of
patients from NHs. This study complies with the Dec-
laration of Helsinki ethical standards. The Ethical Com-
mittee of the IRCCS Fondazione Santa Lucia, Rome (Prot
CE/PROG.500) approved the study protocol. Informed
consent was obtained from all participants or from their
next of kin when the participants were not capable of giv-
ing informed consent themselves because of delirium or
severe cognitive impairment.

Data collection

On the index day, demographics and information about
medical history as well as the total number of medi-
cations taken by each patient and the use of specific
pharmacological classes were collected. Education was
expressed in terms of years of study. Functional status
was assessed using the Activities of Daily Living (ADL)
[23]. It was recorded whether physical restraints, defined
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as vests, wrists, inguinal restraints and bedrail, were in
use during evaluation. Nutritional status was evaluated
on the index day and classified according to clinical judg-
ment of the attending physician, as “well nourished,” “at
risk of malnutrition,” or “malnourished” Dementia was
diagnosed if the patient had documented diagnosis in
the medical record and/or was prescribed acetylcholin-
esterase inhibitors or memantine. The burden of multi-
morbidity was assessed using the Charlson Comorbidity
Index [24]. Polypharmacy has been defined as the use of
five or more different drugs.

Delirium assessment

The presence of Delirium was assessed with 4AT. The
tool is based on 4 items investigating acute changes in
alertness, attention (months of the year in backwards
order starting from December) and cognition (age, date
of birth, place and current year reporting). The likelihood
of delirium is classified according to the final score as fol-
lows: absence of delirium (0 points), unlikely diagnosis
(1-3 points) or probable diagnosis (4+diagnosis) [16].
The delirium assessment was conducted by the usual
staff (physicians or nurses) on duty on the reference day,
who were involved in daily care of enrolled residents.
The motor subtype of delirium was determined using the
Delirium Motor Subtype Scale (DMSS) [25].

Statistical analysis

Continuous variables are presented as mean and stan-
dard deviation (SD) or as mediantinterquartile range
where appropriate, while categorical data are presented
as counts and percentages. Comparisons between groups
were performed using the one-way ANOVA or t test, and
the Kruskal-Wallis test or Mann-Whitney U test for nor-
mally and non-normally distributed data, respectively.
The categorical variables were compared between groups
using the X2 test. Variables found to be statistically sig-
nificant in the univariate analysis or clinically meaning-
ful ones were included in a multiple stepwise (backward)
logistic regression model, adjusted by age and sex, in
order to determine the factors independently associated
with delirium. The level of significance was established as
95% (p<0.05).

For the selected models a sensitivity analysis was per-
formed to verify the impact of cluster structure of data.
We fitted a random intercept model able to take into
account the correlation among response within the same
NH. Analyses were performed using SPSS 25.0 (SPSS
Inc., Chicago, IL, USA) and SAS 9.4 (SAS Institute, Inc.,
Cary, NC),
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Results

Overall, 32 NHs collected the study data on the index
day. We evaluated 955 residents, 288 male and 667
female (69.8%). The mean age of the sample was
84.72%7.78 years. Baseline characteristics are reported
in Table 1. Based on the 4AT score, delirium was present
in 260 (27.2%) NHs residents. According to the DMSS
scores (available in 91.2% of residents), 35.4% of them
had a hyperactive delirium, 13.5% hypoactive and 20.7%
showed mixed symptoms, while 30.4% did not show
motor features.

Factors associated with delirium at multivariate analy-
sis (Table 2) were worst functional and nutritional status,
dementia, antipsychotics treatment and the presence of
physical restraints. Antidepressant treatment and higher
education were associated with lower delirium preva-
lence. Exploring more in depth the association between
psychotropic drugs and delirium, both typical and atypi-
cal antipsychotics were associated with higher prevalence
of delirium while, among antidepressants, only selective
serotonin reuptake inhibitors (SSRIs) showed an inverse
association with delirium at the univariate and multivari-
ate analysis (Tables 1 and 3). There were no differences
in the clinical characteristics, including prevalence of
dementia, malnutrition and disability between residents
treated with antidepressants and those who were not
treated (see supplemental table, S1). Antidepressant and
SSRIs confirmed their negative association with delirium
in the sensitivity analysis (p-value 0.0077 and 0.0411,
respectively).

Discussion
The Delirium Day 2016 study found that the prevalence
of delirium in NHs residents is high with more than one
fourth of patients identified as suffering from this condi-
tion. These prevalence data are lower than those reported
in our previous publication investigating prevalence of
delirium in Italian NHs [8], nevertheless confirming that
this syndrome is very common in this care setting. The
point prevalence design of the study, the different NHs
involved and the lower dementia prevalence (52% vs.
44%) could, at least in part, justify such difference. More-
over, similar factors are associated with the presence of
delirium, i.e. dementia, worst functional and nutritional
status, antipsychotic treatment and physical restraints,
while more years of education showed a protective effect.
Our prevalence data align with those from popula-
tion with high dementia prevalence [26, 27]. The main
associated factors like dementia, functional impair-
ment, malnutrition, antipsychotic treatment, and physi-
cal restraints are well documented risk factors consistent
with those reported in the literature [7] and better educa-
tion might exert their protective effect on delirium being
a marker of cognitive reserve [28, 29].
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Table 1 General characteristics comparison between patients with or without delirium

Patients’ Characteristics No Delirium 4-AT (n=695, Delirium 4-AT (n=260, p

72.8%) 27.2%)

Age in years, mean + SD* 843+79 858+74 0.011
Female sex, n (%) 475 (68.3) 192 (73.8) 0.099
Education (years of study), median (IQR%) 5(5-8) 5(5-5.75) 0.005

ADLY, median score (IQR®) 1(1-4) 1(0-1) <0001

0 function spared, n (%) 76 (10.9%) 111 (42.7%)

1 to 5 functions spared, n (%) 583 (83.9%) 146 (56.2%)

6 functions spared, n (%) 36 (5.2%) 3(1.2%)

Nutritional status, n (%) <0.001

Well nourished 540 (77.7%) 140 (53.8%)

At risk of malnutrition 141 (20.3%) 99 (38.1%)

Malnourished 14 (2.0%) 21(8.1%)

Charlson Index, median score (IQR®) 2(1-3) 2(1-3) 0517

Dementia, n (%) 232 (33.4%) 186 (71.5%) <0.001

Polypharmacy (=5 drugs) 463 (66.6%) 148 (56.9%) 0.005

Benzodiazepines, n (%) 239 (34.4%) 83 (31.9%) 0473

Antipsychotics, n (%) 228 (32.8%) 134 (51.5%) <0.001
Atypical antipsychotics 151 (21.7%) 95 (36.5%) <0.001
Typical antipsychotics 100 (14.4%) 59 (22.7%) 0.002

Antidepressants, n (%) 257 (37.0%) 74 (28.5%) 0.014
Selective Serotonin Reuptake Inhibitors (SSRIs) 163 (23.5%) 45 (17.3%) 0.041
Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) 19 (2.7%) 4 (1.5%) 0.283
Atypical antidepressants (including trazodone) 88 (12.7%) 33 (12.7%) 0.990

Antiepileptic drugs, n (%) 64 (9.1%) 24 (9.2%) 0.937

Urinary catheter, n (%) 35(5.0) 15 (5.8%) 0.651

Physical restraints, n (%) 335 (48.2%) 192 (73.8%) <0.001

Delirium motor subtypes according to Delirium Motor Subtype Scale (237

residents, 91.2%):
hyperactive
hypoactive
mixed

non motoric

84 (35.4%
32(13.5%
49 (20.7%
72 (

)
)
)
30.4%)

Note: ¥ ADL, Activities of Daily Living; ® IQR, interquartile range; *SD, standard deviation

Table 2 Stepwise logistic regression model of factors associated

Table 3 Stepwise logistic regression model of factors associated

with delirium with delirium according to different antidepressants classes
pValue OR* 95% CI' for pValue OR*  95% CI' for OR
O Lower Upper
Lower Upper Years of education <0001 0901 0853 0951
Years of education <0.001 0900 0.853  0.950 Dementia <0001 3342 22341 4.769
Dementia <0001 3343 2346 4763 Antidepressants SSRIs 0043 0644 0421 0.986
Antidepressants 0005 0590 0408 0852 Atypical antidepressants (including 0.097 0655 0397 1.080
Antipsychotics <0.001 2.005 1417 2.838 trazodone)
Polypharmacy 0097 0740 0518  1.056 Antipsychotics <0.001 2027 1433 2.868
Physical restraints 0003 1.757 1215 2.540 Polypharmacy 0085 0.732 0513 1.044
ADL ¥ cat (ref: ADL 6) Physical restraints 0.002 1.774 1227 2.566
ADL cat 0 0.033 4089 1.119 14946 ADL ' cat (ref: ADL 6)
ADL cat 1-5 0.722 1.255 0359 4.387 ADL cat 0 0032 4136 1.136 15111
Nutritional status (ref: well nourished) ADL cat 1-5 0722 1.255 0359 4.385
At risk of malnutrition <0.001 2287 1577 3.315 Nutritional status (ref: well
Malnourished 0001 4380 1.841 10420 nourished)
Note: YADL, Activities of Daily Living; *Cl, confidence interval; *OR, Odds Ratio At risk of malnutrition <0001 2279 1572 3302
Malnourished 0.001 4220 1.784 9.986

Note: "ADL, Activities of Daily Living; TCl, confidence interval; *OR, Odds Ratio;
$ SSRIs, serotonin reuptake inhibitors; * SNRIs, Serotonin-Norepinephrine

Reuptake Inhibitors
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A main novelty of this study compared with our pre-
vious analysis [8], was the characterization of delirium
motor subtype in more than 90% of residents with delir-
ium. One third of the NHs residents had a hypoactive
subtype of delirium or a mixed subtype, including hypo-
active phases. Hypoactive delirium is subtle and more
frequently goes undetected compared to the hyperactive
form [30], with a worse prognostic value, at least in hos-
pitalized patients [31-34]. In contrast with the hospital
data [35], the most prevalent motor subtype was hyper-
active delirium in NHs residents. This probably reflects
the profound differences between these two populations
in terms of clinical characteristics and treatments.

A new finding of this study was the inverse relation
between antidepressants, specifically SSRIs, and delir-
ium. In our previous work on delirium day in NHs we
have found an inverse association between antidepres-
sants and delirium, but only in the univariate analysis.
Antidepressants have been previously associated with a
higher risk of delirium, especially older antidepressants
with high anticholinergic activity [36]. Aloisi G. et al. [37]
found a positive association between the use of atypical
antidepressants and delirium in a population of older
adults admitted to an acute ward analyzing data from
the 2015-2016 Delirium Day. Although second genera-
tion antidepressants could be associated with delirium,
especially when concomitant side effect such as hypo-
natremia occur [38], a recent meta-analysis found no
association between antidepressants and delirium [21].
On the other hand, no evidence is available for a protec-
tive effect of antidepressants for delirium particularly in
NHs residents. In a secondary analysis of a large cohort
of medical and surgical critically ill patients, Austin et al.
[39] found that administration of an SSRIs was associ-
ated with decreased risk of delirium in the 24 h following
wards admission.

Although our study design does not allow to establish a
causality, there are different mechanisms by which SSRIs
may exert a protective effect on delirium. SSRIs may have
different anti-inflammatory properties [40]. They can
reduce the expression of pro-inflammatory cytokines
while increasing levels of anti-inflammatory Interleu-
kin-10. They may reduce neurotoxicity influencing tryp-
tophan kynurenine metabolic pathway, augmenting the
ratio between neuroprotective and pro-inflammatory and
neurotoxic metabolite. SSRIs can also modulate inflam-
mation down-regulating Nuclear Factor kappa B signal-
ing, inhibiting or reducing expression of inflammatory
genes and mediators and reducing polymorphonuclear
chemotaxis and T-cell proliferation. SSRIs may exert an
anti-anxiety effect that could also be protective against
the development of an episode of delirium [41]. More-
over, SSRIs may also protect against cognitive decline.
In animal models’ citalopram has shown to improve
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cognitive behavior reducing amyloid beta levels and
mitochondrial and synaptic toxicities suggesting a pos-
sible protective against mutant amyloid beta precursor
protein and amyloid beta induced injuries in patients
with depression, anxiety and Alzheimer’s disease [42]. A
recent systematic review showed that some subgroups of
patients, such as older subjects with depression or stroke,
may benefit from long-term SSRIs treatment on memory
performance [43].

Noteworthy, it should be underlined that analyzing the
relationship between drugs and delirium is a complex
issue. For example, a recent systematic review [21] found
that the majority of prospective studies do not confirm
antipsychotics as a direct risk factor for delirium. Their
relationship could be due to confounding by indication,
especially when analyzed in cross-sectional studies, as
antipsychotics are often used empirically, although inap-
propriately, in the treatment of hyperactive delirium epi-
sodes. Even in the case of antidepressants the association
might be non-causal, possibly due to a reduced rate of
treatment of individuals with severe dementia, although
a substantial number of patients with dementia are being
prescribed antidepressants [44, 45].

The lack of association between polipharmacy and
delirium might be unexpected. However, pharmacologi-
cal treatments of NHs residents are mainly character-
ized by chronic therapies, while polypharmacy is likely
to be associated with delirium when there are newly
introduced drugs, in particular if they are inappropriate.
Indeed, this result is in line with our previous work [8].
Moreover, it is noteworthy that a previous study, based
on data from the 2015 and 2016 editions of the Delirium
Day on hospitalized older patients, showed an associa-
tion between polypharmacy and delirium only in surgical
departments [37].

Our study has some limitations that should be
acknowledged. The 4AT could partially overestimate
the prevalence of delirium in subjects with dementia,
in which the items exploring attention and cognition
could be altered because of cognitive impairment, and
it doesn’t allow to distinguish between behavioral and
psychological symptoms of dementia and delirium. How-
ever, attention tasks in patients with dementia are rela-
tively preserved until an advanced stage of the disease
[46] and disorientation is more common in patients with
delirium or delirium superimposed on dementia than
in those with dementia without delirium [47]. Although
scientific literature has not yet provided ideal tools for
the recognition of delirium in patients with dementia,
the 4AT is so far considered to be a method with good
sensitivity and specificity for the detection of this patho-
logical condition according to validation and comparative
studies [20]. The observational cross-sectional design of
study does not allow to draw definite conclusions about
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the causal relation between different associated factors
and delirium. To exclude a confounding by severity (i.e.
residents taking antidepressants being in better clinical
conditions, and hence at lower risk of delirium, than resi-
dents not prescribed antidepressants) we compared the
clinical characteristics, including prevalence of demen-
tia, malnutrition and disability in residents treated or not
with antidepressants and SSRIs, finding no difference.
Given the multiple potential mechanisms linking SSRIs
with delirium, this finding is very intriguing and should
lead to new research investigating the pathophysiol-
ogy and prevention of delirium. The lack of association
between other antidepressants classes, such as SNRI, and
delirium might be due to the low number of subject tak-
ing these drugs.

Our study has important strength, including the mul-
ticentric design, the large sample size, the use of a stan-
dardized evaluation of delirium using a validated tool and
the inclusion of several demographic and clinical charac-
teristics as well as drug treatments in the statistical analy-
sis. Moreover the substantial overlap of results with our
previous findings strongly reinforces the validity and gen-
eralizability of our data.

Conclusions

The present study confirms a high prevalence of delir-
ium in NHs residents. In this care setting, delirium is
often superimposed on dementia favoring higher rate of
adverse outcomes [15, 45].

Hypoactive and mixed forms of delirium are frequent
in this population and could compromise its recognition
by health care personnel if not actively sought.

Therefore, systematically screening for delirium in NHs
should be strongly recommended to promptly identify
residents suffering from delirium as well as an increased
research effort should be promoted to determine predis-
posing and precipitating factors for delirium in this care
setting and to identify strategies to prevent or treat it.

In this contest the finding of an inverse association
between antidepressants use, especially SSRI, and delir-
ium is novel and deserves further investigation with pro-
spective studies.
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