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Abstract.
Background: Pain is under-detected and undertreated in people with dementia. The present study investigates the prevalence
of pain in people with dementia hospitalized in nursing homes that are members of National Association of Third Age Residences (ANASTE) Calabria, and evaluates the association among pain, mood, and behavioral and psychological symptoms
of dementia (BPSD).
Objective: The aim of this study is to define the prevalence of pain in people with dementia in long term care facilities using
scales of self-reporting and observational tools and, particularly, to study the relationship between pain and BPSD.
Methods: A prospective observational study was carried out on 233 patients. Pain assessment was performed using selfreporting tools such as the Numeric Rating Scale (NRS) for patients with slight cognitive impairment or no cognitive
impairment and observational tools such as Pain Assessment In Advanced Dementia Scale (PAINAD) for patients with
moderate or severe cognitive impairment. Mood was evaluated through the Cornell Scale for Depression in Dementia (CSDD)
while behavioral problems were assessed through the Cohen-Mansfield Agitation Inventory (CMAI) and Neuropsychiatric
Inventory (NPI).
Results: Only 42.5% of patients evaluated by NRS provided a reliable answer; of these, 20.4% reported no pain. The
percentage of pain evaluated by PAINAD was 51.8%. Analysis of data showed a statistically significant correlation between
diagnosis of pain and depressive symptoms, assessed with CSDD (p = 0.0113), as well as by single items of NPI, such as
anxiety (p = 0.0362) and irritability (p = 0.0034), and F1 profile (Aggression) of CMAI (p = 0.01).
Conclusion: This study confirms that self-report alone is not sufficient to assess pain in elderly people with dementia; the
observational tool is a necessary and suitable way of assessing pain in patients with cognitive impairment. If not adequately
treated, chronic pain can cause depression, agitation, and aggression in patients with dementia.
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INTRODUCTION
Prevalence of chronic pain has been estimated to
vary between 20% and 50% in elderly people, and it
has been reported to exist in 40–80% of residents in
long term care facilities (LTCF) [1]. Dementia, along
with its behavioral and psychiatric symptoms, has
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long been the prevalent mental disorder in LTCF [2].
The presence of dementia in American nursing homes
(NH) is widespread and it is in constant growth; in
fact in 2010 almost 60% of residents had a diagnosis
of Alzheimer’s disease (AD) or other dementia [3].
In European LTCF, the Services and Health for
the Elderly in Long Term Care (SHELTER) Study
showed that 37.6% of patients had mild/moderate
cognitive impairment, 30.5% had severe cognitive impairment, and 27.5% showed behavioral
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symptoms [4]. About 78% of patients residing in Italian LTCF associated with the National Association
of Third Age Residences (ANASTE) Calabria, were
found to suffer from cognitive deterioration, differing
in etiologies and degree; 52% of these were found to
be affected by severe dementia [5].
Dementia complicates the assessment of pain,
because it impairs memory and verbal communication. In patients, it produces significant functional
changes in central nervous system tolerance to pain,
but no pain threshold results altered [6].
To date it is still unclear if, in these patients, the
experience of pain changed due to the decline of nociceptive pathways or to the progressive degeneration
of the brain regions involved in the processing of nociceptive stimulus [7]. Some studies suggest that people
with dementia can experience pain differently from
people without dementia. Benedetti and colleagues
[8] found that patients with AD had a higher pain
tolerance and it was directly related to the severity
of cognitive impairment. Conversely, Cole et al. [9]
investigated pain-related brain activity by functional
MRI and showed that perception and processing of
pain decreased in AD patients.
However, there is no empirical evidence to suggest
that people with dementia feel less pain: actually they
might not be able to verbally communicate pain [10].
Self-reporting is often considered the ‘gold standard’
in pain assessment. A wide range of self-report scales
is currently available to assess pain in the elderly,
most of which have been developed and also tested
on elderly people with dementia [11].
Despite recent studies supporting the reliability
and validity of self-report for people with dementia,
health professionals and experts recognize that pain
self-report alone is not enough for these patients who
are necessarily subjected to observational strategies
for pain assessment [12]. In 2002, the American Geriatrics Society established comprehensive guidelines
for the assessment of behavioral indicators of pain
[13].
More recently, the American Society for Pain
Management Nursing Task Force on the assessment
of pain in patient record (including people with
dementia) recommended a holistic approach that integrates hierarchical self-report and observation of pain
behavior [14]. In addition, at least 15 instruments for
pain observation have been developed and validated
over the last decade. Assessment of Pain in Advanced
Dementia Scale (PAINAD) by Warden et al. [15] was
developed to assess pain in patients with advanced
dementia; the test was specific for a residential set-

ting. Behavior such as verbal complaints, negative
vocalizations, sighing, moaning, agitation, crying,
grimacing, rapid blinking, movement/restlessness,
rubbing, strength, reinforcement, stiffness, wandering, inappropriate verbal speech, and aggression can
be considered as signs of pain [16], but in patients
with cognitive impairment, these signs may be taken
as behavioral and psychological symptoms of dementia (BPSD) [17].
Because BPSD can confuse pain assessment, identifying pain in people with dementia becomes even
more important. In fact, causes of BPSD are very
complex and multifactorial and they can be an expression of unmet needs, such as pain [18]. BPSD can
affect up to 80-85% of people with dementia and it
significantly increases the cost of care as well as the
caregiver’s burden and depression, decreasing quality of life [19]. Until now, little is known about the
interaction between pain and behavioral symptoms.
The aim of this study is to define the prevalence of
pain in people with dementia in LTCF using scales
of self-reporting and observational tools and, particularly, to study the relationship between pain and
BPSD.
METHODS
A network of LTCF consisting of Nursing Homes
and Residences for Extensive Rehabilitation (RER)
operates in the care of the frail elderly in Calabria.
Admission to these facilities is regulated according
to the guidelines provided by the Calabria Region
(DGR 685/2002, DGR 695/2003, LR 29/2008, DGR
3137/1999). This is an observational and descriptive
study carried out on a sample of resident people,
across 10 NH associated with the ANASTE Calabria
in March 2014. The present study was conducted
by carrying out the customary care practice, normally provided to all patients, who belong to the
LTCF ANASTE Calabria, and nursing care did not
involve any different procedures. Informed consent
for daily care practice and use of personal data is normally required when people are admitted to LTCF.
All patients underwent multidimensional geriatric
assessment. The standard protocol was submitted to
the local Ethical Committee for approval.
Subjects and measurements
A sample of 233 residents, 150 females (64.4%)
and 83 males (35.6%), was subjected to multidimensional and multidisciplinary evaluation. The clinical
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diagnosis of dementia was firstly investigated through
a detailed interview about personal as well as familiar
history and, subsequently, confirmed by the administration of psychometric tests. All patients fulfilled the
criteria for dementia as described in the Diagnostic
and Statistical Manual of Mental Disorders, Revised
Fourth Edition (DSM IV) [20]. National Institute
of Neurological and Communicative Disorders and
Stroke/Alzheimer’s Disease and Related Disorders
Association (NINCDS/ADRDA) [21] criteria for
diagnosis of AD were used, while for vascular
dementia (VaD), the criteria of the National Institute
for Neurological Disorders and Stroke-Association
Internationale pour la Recherche et Enseignement en
Neurosciences (NINCDS-AIREN) [22] was used.
Diagnosis of chronic pain was made according
to ICD9-CM Official [23]. Cognitive evaluation was
conducted using Folstein’s Mini-Mental State Examination (MMSE) [24]. According to the MMSE,
patients were affected by severe, moderate, or slight
cognitive impairment on scores ranging from 0–10,
11–20, or 21–23, respectively. Functional state was
evaluated through the Activity Daily Living scale
(ADL) and Barthel Index (BI); in both scales, a
lower score indicates a worse functional state [25,
26]. Comorbidity was examined through the index
of severity (ICS) and index of complex comorbidity (ICC) according to the Cumulative Illness Rating
Scale (CIRS), in which the higher score indicates
greater comorbidity [27]. The affective state was
scored through the Cornell Scale for Depression
in Dementia (CSDD); a high score (>9) denoted
a depressive state. The scale consists of nineteen
items; the depressive symptoms were noted during the week preceding the interview and they are
classified as absent, mild/intermittent, and severe.
Symptoms are grouped into five main categories:
mood-related signs, behavioral disturbances, physical signs, and cyclic function.
Pain assessment was performed through selfreporting Numeric Rating Scale (NRS) for patients
without cognitive impairment or affected by slight
cognitive impairment (MMSE >20). The NRS score
was: 0 no pain, 1–3 mild pain, 4–6 moderate pain, and
finally 7–10 severe pain. The NRS was presented as
a horizontal line where 0 represents no pain and 10
the deepest pain, equally spaced dashes representing
pain intensity rating ranging 1 to 9. The scale was
printed in large and bold characters to be easily used
by visually impaired patients [14].
PAINAD is an observational tool and it was used
on patients affected by moderate or severe cognitive
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impairment (MMSE <20). PAINAD scoring is 0–1
no pain, 2–4 light pain, 5–7 moderate pain, and 7–10
severe pain [15]. The PAINAD version used consists
of five types of behavior with three possible answers
(0, 1, or 2). An increased score reflects a growing pain.
Nurses were trained on the use of the tool. Before
applying the scale, an observation period of 5 minutes
was respected. The authors consider it user-friendly
[11].
Behavioral disorders were subdivided as following: mild (1–48), moderate (49–96), and severe
(97–100) according to the total score of Neuropsychiatric Inventory (NPI) [29]. The NPI is based on
responses from an informed caregiver. It is a reliable and valid measure for behavioral symptoms
in patients with dementia. Twelve neuropsychiatric
symptoms were considered: Delusions, Depression, Hallucinations, Agitation/Aggression, Anxiety,
Euphoria/Exaltation, Apathy/Indifference, Disinhibition, Irritability/Lability, Motor Disorder, Appetite
Disorders, and Sleep. Further questions were asked
to determine the severity (1 = Mild: produces little
distress in the patient; 2 = Moderate: more disturbing
to the patient but can be redirected by the caregiver;
3 = Severe: very disturbing to the patient and difficult
to redirect) and frequency (0 = Never; 1 = Rarely: less
than once per week; 2 = Sometimes: about once per
week; 3 = Often: several times per week but less than
every day; 4 = Very often: once or more per day) of
behavioral disorders. The individual domain scores
for each of the 12 neuropsychiatric symptoms were
obtained by calculating the product of the frequency
and severity scores of each symptom (cut-off 0–12).
The sum of these domain scores produced the total
NPI score for each patient [29]. For statistical analysis
each NPI-domain value >0 was included.
Manifestations of agitated behavior were evaluated according to the Cohen-Mansfield Agitation
Inventory (CMAI) profiles: Aggression (F1), Physical non-aggression (F2), Verbal agitation (F3). It is a
specific rating scale of behavior that includes activities of self-care, cognition, mood, and objects. CMAI
uses a 7-points scale to assess the frequency (from
‘never’ to ‘several times an hour’) of 29 behaviors
commonly observed in residents. The behaviors are
divided in four groups: verbally abusive (for example, directed at a person or an object), not verbally
aggressive (not directed at a specific object or person), physically aggressive (direct), and physically
non-aggressive (undirected). The total score is more
commonly used to quantify behavioral disorders. The
staff was trained before using the tool [30].
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Statistical analysis
Descriptive statistical analysis was elaborated by
qualitative variables, expressed as percentages, and
quantitative variables as mean values with standard
deviation. Statistical analysis was performed using
univariate and bivariate analysis between pain diagnosis (ICD-9) and depressive symptoms evaluated
by CSDD for single item of NPI with Odds Ratio
(OR) and related confidence interval (C.I.) at 95%
estimated for the primary endpoint. Adjusted prevalence of each endpoint was analyzed with logistic
regression model between pain rated by PAINAD,
depressive symptoms by CSDD, and aggression by
CMAI profile F1. In addition, the statistical significance in the logistic regression model between
the irritability/lability (dependent variable) and pain,
anxiety, depression, and drugs (independent variables) was calculated. The value of the OR to
measure the associations has been interpreted as follow: OR = 1, absence of association; OR <1, negative
association; OR >1, positive association. For OR values greater than 1, the association was considered
“stronger". The level of statistical significance was
set at: ∗ p < 0.05; ∗∗ p < 0.01; ∗∗∗ p < 0.005. Finally, statistical analysis was performed using EpiInfo version
3.2.2 and SPSS version 19.

RESULTS
77.7% of the sample met the criteria of the DSMIV for dementia. VaD was diagnosed in 61.9% (60%
VaD probable and 40% VaD possible according to
NINCDS-AIREN criteria) whereas patients with AD
were 29.3% (73.6% AD probable and AD possible in
the 26.4% according to NINCDS-ADRDA criteria).
Characteristics of the sample are shown in Table 1.
Prevalence of pain in people with dementia, according to IC D9-CM Official codes [23], was 46.4%
whereas pain was present in 28.3% of those without
dementia (Table 2). Based on the type and location,
pain has been classified in oncological (A), nociceptive somatic musculoskeletal (B), post-traumatic (C),
post-surgical (D), neuropathic (E), psychogenic (F),
and mixed (G) pain (Fig.1). Only 42.5% of patients
evaluated by NRS provided a reliable answer: 20.4%
of patients referred no pain, 14.4% reported mild
pain, 3.9% had moderate pain and, finally, 2.9%
of them reported severe pain. 97% of patients with
dementia and pain (ICD-9 diagnosed) were taking
analgesic medications. Among 53.5% of people with

Table 1
Characteristics and measurement of multidimensional evaluation
of subjects with dementia
Subjects

N

Gender
Male (M)
61
Female (F)
120
Age (y)
Average M
Average F
NINCDS-ADRA
ADPo
14
ADPr
39
NINCDS-AIREN
VaDPo
48
VaDPr
72
CIRS
ICC
ICS
MMSE
Severe Cognitive Impairment
112
Moderate Cognitive Impairment
49
Slight Cognitive Impairment
20
CSDD
Depressive symptoms
113
No Depressive symptoms
67
ADL
Functional state severely compromise
160
Functional state moderately compromise 18
Functional state slightly compromise
3
BI
Total dependence
83
Severe dependence
60
Moderate dependence
22
Mild dependence
16
NPI
Mild behavioral disorders
140
Moderate behavioral disorders
40
Severe behavioral disorders
1
CMAI
Aggression (F1),
32
Physical non-aggression (F2)
63
Verbal agitation (F3)
65

(%) Mean + SD
33.7
66.3
80.7 ± 9.3
85.6 ± 7.3
26.4
73.6
40
60
5.3 ± 2.5
2.1 ± 0.5
61.9
27.1
11.1
62.8
37.2
88.4
9.9
1.7
45.9
33.1
12.2
8.8
77.3
22.1
0.6
20
39.4
40.6

ADPr, Alzheimer’s disease probable; ADPo, Alzheimer’s disease
possible; VaDPr, vascular dementia probable; VaDPo, vascular dementia possible; CIRS, Comorbility Illness Rating Scale;
ICC, Index of Complex Comorbility; ICS, Index of Severity
Comorbility; MMSE, Mini-Mental State Examination; CSDD,
Cornell Scale for Depression in Dementia; ADL, Activities of
Daily Living; BI, Barthel Index; NPI, Neuropsychiatric Inventory;
CMAI, Cohen-Mansfield Agitation Inventory. Data are expressed
as N = number of patients and percentages, while for Age and CIRS
mean ± standard deviation is displayed.

dementia without pain that was ICD-9 diagnosed,
8.2% were taking analgesic medications as well.
Prevalence of pain evaluated by PAINAD was
51.8% (34.9% had slight pain, 15.7% moderate pain,
and 1.2% severe pain), while 48.2% of patients did
not report pain. 49.7% did not indicate the type
of pain, while in 36.5% pain was musculoskele-

A. Malara et al. / Pain Assessment in Dementia

Fig. 1. Typology of pain in people with dementia. Oncological
(A); Nociceptive Somatic Musculoskeletal (B); Post traumatic (C);
Post-surgical (D); Neuropathic (E); Psychogenic (F) and Mixed
(G) pain.

Fig. 2. Drugs used in people with dementia and chronic pain.
Classes of Anatomical Taxonomic Classification (ATC) Drugs:
ATC N02: Analgesic Drugs; M01: FANS; N05 A: Antipsychotic
drugs; N05B: Anxiolytics drugs; N05C: Hypnotic/sedative drugs;
N06A: Antidepressants drugs.

Table 2
Prevalence of pain diagnosis according to ICD9-CM in subjects
with dementia
ICD9-CM Official Code
338.21
338.28
338.29
338.4
780.96

N

(%)

14
5
51
7
7

9.3
5.9
60.7
8.3
8.3

According to Coding Guidelines for Pain, table shows the code for
each type of pain. 338.21: Chronic pain due to trauma; 338.28:
Other chronic postoperative pain; 338.29: Other chronic pain;
338.4: Chronic pain syndrome; 780.96: Generalized pain (see text
for reference). Data are expressed as percentages.

tal, in 9.5% it was mixed, finally, 3.3% and 1.2%
of patients reported neuropathic and psychogenic
pain, respectively. 47.0% of these patients were taking pain medications, classified according to the
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Fig. 3. Behavioral symptoms evaluated through single item of NPI
in people with dementia.

Anatomical Therapeutic Chemical; 36.1% were taking benzodiazepines, 47.5% neuroleptics, and 31.5%
antidepressants (Fig. 2). The evaluation of the affective state with CSDD showed that 62.8% of the
sample had depressive symptoms (Table 1). NPI total
score, used to evaluate the BPSD, showed that 77.3%
of the sample displayed a mild behavior disorder,
22.1% presented a moderate disorder, whereas only
0.6% of patients displayed severe behavior modifications (Table 1). Behavioral symptoms evaluated
through single item of NPI in patients with dementia are shown in Fig. 3. The evaluation by CMAI
showed that 20.0% of the sample had F1 profile,
39.4% F2 profile, and 40.6% F3 profile (Table 1).
The bivariate analysis showed a statistically significant correlation between diagnosis of pain and
depressive symptoms, assessed with Cornell Scale
(p = 0.0113), as well as with single item of NPI
which anxiety (p = 0.0362) and irritability/lability
(p = 0.0034) (Table 3). Each variable was tested
in a logistic regression model to correct the influence of different factors; pain (OR: 3.025; 95%
CI: 1.168–7.838; p = 0.0227), anxiety (OR: 4.536;
95% CI: 1.124–6.449; p = 0,0021), and depression
(OR: 2.692; 95% CI: 1.124–6.449; p = 0.0263) were
statistically significantly associated with irritability/lability (Fig. 4). Following, the univariate and
bivariate analysis were carried out considering the
pain evaluated according to PAINAD. New logistic
regression models were obtained comparing the variable found to be associated; results show a correlation
between the presence of pain, assessed by PAINAD,
and depressive symptoms, Cornell Scale (p = 0.05),
and CMAI profile F1 (Aggression) (p = 0.01) statistically significant (Table 4). The use of antipsychotics,
anxiolytics, and sedative/hypnotic drugs does not
modify the associations (Table 5).
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Fig. 4. The Multivariate analysis. Statistical significance in the logistic regression model between the irritability/lability (dependent variable)
and pain, anxiety and depression (independent variable).
Table 3
The bivariate analysis between diagnosis of pain, depressive and behavioral symptoms
Diagnosis of Pain (ICD9)

Odds Ratio

95%

C.I.

Coefficient

E.S.

Z statistic

2.2441
2.6795
3.8194
1.7955
1.0143

1.2007
1.0657
1.5567
0.8483
0.5654

4.1944
6.7371
9.3714
3.8005
1.8198

0.8083
0.9856
1.3401
0.5853
0.0142

0.3191
0.4704
0.4579
0.3826
0.2982

2.5332
2.0952
2.9263
1.5298
0.0478

Cornell Depression
Anxiety
Irritability/Lability
Agitation
Motor disorders

p value
0.0113∗
0.0362∗
0.0034∗∗∗
0.1261
0.9619

The bivariate analysis showed a statistically significant correlation between diagnosis of pain (ICD9) and depressive symptoms by Cornell
Scale for Depression in Dementia (CSDD) and single item of NPI (Anxiety and Irritability/Lability, Agitation, Motor disorders). Level of
significance: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.005.
Table 4
Analysis of logistic regression model between pain, depressive and behavioral symptoms
Aggression (CMAI-F1)
Independent Variable
Pain/PAINAD
Covariate
Agitation
Anxiety

Depression (CSDD)

Odds Ratio

95%

C.I.

Coefﬁcient

p value

Odds Ratio

95%

C.I.

Coefﬁcient

p value

3.2571

1.284

8.2643

1.1808

0.013∗

2.7129

1.333

5.52

0.998

0.006∗∗

3.6987
1123217.096

0.455
0

30.0898
>1.0E12

1.308
13.932

0.221
0.972

3.5626
1.8348

1.416
0.58

8.964
5.804

1.2705
0.607

0.007∗∗
0.302

Statistical significance in the logistic regression model between pain, assessed by PAINAD, depressive symptoms by CSDD and Aggression
by CMAI (profile F1). Level of significance: ∗ p < 0.05, ∗∗ p < 0.01, ***p < 0.005.
Table 5
Analysis of logistic regression model pain, anxiety, depressive symptoms and drugs
Variable
Anxiety
Depression
Pain
Drugs

Odds Ratio

95%

C.I.

Coefficient

E.S.

Z Statistic

4.9836
2.8429
3.1747
0.6599

1.8506
1.1725
1.2068
0.2484

13.4209
6.8929
8.3516
1.7531

1.6062
1.0448
1.1552
–0.4157

0.5054
0.4519
0.4935
0.4985

3.1777
2.3122
2.3408
–0.8339

p value
0.0015∗∗∗
0.0208∗
0.0192∗
0.4043

Statistical significance in the logistic regression model between the Irritability/Lability (dependent variable) and Anxiety, Depression, Pain and
Drugs (independent variable). The use of antipsychotics, anxiolytics and sedative/hypnotic drugs does not correlate with Irritability/Lability.
Level of significance: *p < 0.05, **p < 0.01, ∗∗∗ p < 0.005.

DISCUSSION
In LTCF residents with dementia, pain is often
ignored and under-treated. The under-treatment of
pain was observed in all three stages of AD (early,
middle, and end) and in all subtypes of dementia [31].

In our study, the prevalence of chronic pain was
almost double in patients with dementia than in those
without dementia. The lack of a well-defined pain
assessment tool and proper documentation are the
main obstacles to a successful pain management in
residents with dementia. In fact, only about 40% of
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residents were evaluated with NRS for an answer
deemed reliable. Observing behavior is a necessary
and suitable measure of pain, among people with
moderate and severe cognitive impairment in particular. Generally, many studies support the psychometric
properties of different pain observational instruments
[32].
There is also a considerable variation in the estimates of pain prevalence in people with dementia that
can be attributed to differences in research methodology, setting, and characteristics of the sample studied.
Similarly there is a different prevalence of VaD and
AD.
In our study, we found a higher prevalence of VaD
and a lower prevalence of AD. Evidence is supported
by a very recent Italian study, InveCe.Ab study [33].
In fact, Guaita and colleagues have reported that
the overall dementia prevalence was 3% (95%CI:
2.1–4.1%). In particular, 38.5% of the subjects with
dementia were diagnosed with AD, and 46.1% with
VaD. That can be explained by the diagnostic criteria
used: actually, only our study, the InveCe.Ab study,
and the Conselice study used the NINDS-AIREN
criteria for diagnosis of VaD. In addition, subjects
born in southern Italy were shown to be at greater
risk both of overall dementia and of vascular dementia in relation to the influence of socio-demographic
factors.
We found another apparent discrepancy between
the group with dementia and pain ICD-9-diagnosed
and the group with dementia and pain PAINADscored, relating to prevalence of pain (46.4% and
51.8%, respectively) and the analgesic medications
use (97% and 47%, respectively). Because PAINAD
is used in patients with moderate-severe dementia, we
can suppose that a quote of the last group of patients
could have not received any diagnosis of pain, so
they did not receive adequate pain treatment. The
PAINAD was a valuable tool in evaluating patients
with moderate and severe cognitive impairment
Some authors report that most observational tools
for pain can also take into account “fear”, which
could lead to false attributions of pain [19]. Even if
PAINAD is a highly sensitive instrument, it has a low
specificity and possibility of false positive [34]. In
our study there is a significant correlation between
pain and depression. A growing body of literature
has focused on the interaction between depression
and pain [35]. The prevalence of pain in depression
cohorts and depression in pain cohorts are higher
than in a single condition. This interaction has been
described by some authors as “pain syndrome depres-
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sion” or “depression pain dyed”, implying that the
conditions often coexist, so the understanding of this
relationship has become very important [35]. A recent
study has shown that the circuits involving the prefrontal cortex and anterior cingolate cortex are more
likely to be changed in comorbidity between chronic
pain and depression [36]. Consequently, depression
was interpreted as an emotional state of being rather
than physical pain. These shared representations may
therefore be related to the behavioral context, memory, and motivation, and may be the network link
between depression and pain [37].
Pain is often communicated via behavior. CohenMansfield and Creedon define the behavior pain as
“nonverbal behavior observable” [38]. The behavioral symptoms related to dementia are inappropriate,
repetitive, and destabilize the living and working environment. Among the symptoms of BPSD
described in literature, errant behavior, aggressive
behavior, and agitated behavior are the most important. Wandering occurs in approximately 40–60%
whereas aggression and agitation occur in about
50% to 80% of NH residents with cognitive deficits
[39]. In this framework, it is not controversial that
pain can appear as a behavioral disorder, but it is
still unclear what particular type of BPSD is more
likely to be associated with pain. Our results correlate chronic pain with some behavioral phenotypes,
such as anxiety and irritability, evaluated with the
NPI, and aggression, according to CMAI. Other studies conducted in NH have shown that pain positively
correlates with aggression and agitation and socially
inappropriate behavior, as well as resistance to care
and delusions. Moreover, it negatively correlates with
wandering [40]. Pain, if not treated, can lead to agitated behavior. A study which examined the factors
predicting the development of aggression in patients
living in community, aged 60 + years with dementia (n = 215), found that participants suffering higher
pain had increased risk for development of aggression
[18]. Paradoxically, pain related agitation often leads
to inadequate treatment with neuroleptics or sedatives rather than analgesic drugs, masking pain related
symptoms and consequently hindering the right treatment of pain. In the present study, 46.6% of patients
with dementia were treated with analgesics (Fig. 5).
Actually, the systematic use of pain observation
tools has been routinely included in multidimensional
assessment tests, to improve pain management for
residents with dementia in NH.
However, the present study has some limitations,
first and foremost, the limited population enrolled in
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pain can cause depression, agitation, and aggression
in patients with dementia if not adequately treated.
Further research is needed to clarify the exact pathophysiological mechanisms underlying behavior and
pain. Finally, the ability to identify and treat the real
cause of pain in dementia can resolve problematic
behavior and improve the quality of life.
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