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ABSTRACT

Background: Neuropsychiatric symptoms (psychotic, behavioral and mood) are very common in dementia
patients. They are major source of excess disability, patient distress and caregiver burden, thus appropriate
assessment and quantification of these symptoms in elderly demented patients is mandated.

Aim of the Work:To assess the reliability of Ain shams university behavioral assessment tool in the
diagnosis of neuropsychiatric symptoms in dementia compared to Behavior Rating Scale for Dementia of
the Consortium to Establish a Registry for Alzheimer's disease CERAD-BRSD.

Methods: An observational cross sectional study was conducted on 70 elderly demented patients aged 60
years and above and their primary caregivers. All patients underwent a comprehensive geriatric assessment.

Results:The recruited sample included 15 cases with mild dementia, 42 with moderate dementia and 13
with severe dementia.17.1%of the cases had stroke, 8.5 % had Parkinsonism, 28.6% had Hypertension
and18.6% had ischemic heart disease.92.9%of the studied persons were negative for depression asassessed
by Cornell scale. 48.6% of the cases were assisted in ADL and 45.7 were dependent. Regarding IADL,
75.7% of the cases were dependent and 18.6 % were assisted.The most prevalent neuropsychiatric
symptoms in our study were agitation, anxiety and mood disturbance. They were more common in
moderate dementia. Delusions and hallucination were more prevalent among mild and moderate dementia.
The internal consistency for ASUB was 0.813 and for CERAD-BRSD was 0.865.

Conclusions: ASUB is a new Arabic tool that is reliable for the assessment of neuropsychiatric symptoms
of dementia.
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Background

wandering) occur across all stages of dementia,
however: their types and prevalence depend on
the stage of dementia. Anxiety and depression are

Behavioral and psychological symptoms of
dementia as (agitation, depression, apathy,
psychosis, aggression, sleep problems and
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common in early stage Alzheimer’s disease and
may worsen with progression. ]

Nearly all demented patients will suffer
one or more of these symptoms over the course of
their illness. These symptoms are considered the
most complex, stressful, and costly aspects of
care. They are associated with excess morbidity,
mortality, hospital stays, early nursing home
placement, family care- givers stress and
depression.[?]

Currently,there are many tools used to
measure the neuropsychiatric symptoms in
patients with dementia. They include the
Neuropsychiatric Inventory (NPI), the Behavior
Rating Scale for Dementia of the Consortium to
Establish a Registry for Alzheimer’s disease
(CERAD-BRSD) or the Behavioral Pathology in
Alzheimer’s disease Scale (BEHAVE-AD).E]

These instruments are either broad
instruments, that can measure multiple spectra of
neuropsychiatric symptoms or narrow scales
instruments that can assess only one spectrum of
symptoms. Broad scales are very useful in
providing a general overview of BPSD as they are
easy to use and are often shorter and less time
consuming as NPl and CERAD-BRSD.[“

The CERAD-BRSD is a highly
recommended tool for assessment of behavioral
symptoms associated with dementia,but its
limitations are cost, complex scoring system and
the need for a specialized and experienced
assessor.[l

The need to develop an Arabic tool to use
instead of the translated scales would ensure each
item clarity and that it is culturally accepted to the
Arab population. According to our knowledge,
there are only two tools translated into Arabic
(NPI- CERAD-BRSD). One of the major barriers
to use both tools is the cost, thus their use can’t be
disseminated for in clinical settings.
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AIM OF THE WORK

To develop a new Arabic tool for the
diagnosis of neuropsychiatric symptoms in
dementia and compare its reliability to CERAD-
BRSD tool.

Methods

An observational cross sectional study was
conducted on 70 elderly demented patients and
their primary caregivers. All patients underwent
comprehensive  geriatric  assessment.  The
caregivers completed both ASUB and CERAD-
BRSD.The participants were recruited from
inpatient ward and outpatient memory clinics in
Ain Shams University hospital.

Inclusion criteria: Senior individuals 60
years or older who were diagnosed with dementia
(Alzheimer’s dementia, vascular, and mixed type)
with a consent obtained from their caregivers to
participate in the study.

Exclusion criteria: Patients or caregivers
who were unwilling to participate, patients with
positive history of primary psychiatric illness as
schizophrenia or major depressive disorder on
regular antidepressant medications, patients on
antipsychotic drugs and patient who had recent
stroke, mild cognitive impairment or delirium.

Patients on antidepressant or antipsychotic
drugs were excluded, because their use can affect
the frequency of behavioral symptoms. Other less
common types of dementia were excluded from
the study.

Diagnosis of dementia in the patients'
records was based on the criteria of the DSM-
5lwith a Clinical Dementia Rating (CDR) score
> 1071,

Assessment: Demographic data, past
medical history and drug history were obtained.

Assessment of cognition using MOCA
test (Montreal-cognitive assessment test):The
Moca test is a screening test for dementia which
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assess global cognitive  function.ltassesses
memory, visuospatial ability, executive function,
attention, concentration, working memory and
orientation maximum score of 30, normal > 26 /
30, mild dementia <-23/30, moderate dementia
<17/30 and severe dementia <9/30 and Different
domains of Cognitive functions of the patients
were assessed by MOCA test (Montreal-cognitive
assessment test): The Moca test is a screening test
for dementia which assess global cognitive
function that assesses memory, visuospatial
ability, executive function, attention,
concentration, working memory and orientation
maximum score of 30, normal > 26 / 30, mild
dementia <-23/30, moderate dementia <17/30 and
severe dementia <9/30(8.

Assessment of type of dementia by
Hatchinski ischemic score (HIS):A simple
clinical tool used for differentiating types of
dementia (primary degenerative, vascular or
multi-infarct, mixed type).lt was originally
developed to establish a relationship between
cerebral blood flow and dementia.
Patients scoring 7 or greater are classified as
having  'multi-infarct  dementia  (vascular
dementia), and patients scoring <4 are classified
as having ‘primary degenerative dementia
(Alzheimer disease). [°]

Assessment of mood of every
participant The Cornell Scale for Depression
in  Dementia (CSDD) Alexopoulos et
al.lf%Arabic versionShehata et al.'1. The CSDD
was specifically developed to assess signs and
symptoms of major depression in demented
patients. Because some of these patients may give
unreliable  reports, the CSDD uses a
comprehensive interviewing approach that derives
information from the patient and the informant.
The CSDD takes approximately 20 minutes to
administer. Each item is rated for severity on a
scale of 0-2 (O=absent, 1=mild or intermittent,
2=severe). The item scores are added. Scores
above 10 indicate a probable major depression.
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Assessment of functional impairment
using:Activities of Daily Living Scale (ADL):[2:
Which assess the ability to carry out the basic
self-care daily living tasks including; bathing,
dressing, toileting, continence, feeding and
transfer. Each criteria is graded according to level
of dependence of the patient; either performs
independently, performs with assistance, or
unable to perform. A score of (0) indicates
completely dependent, (1-5) assisted, and (6) is
totally independent.

Instrumental Activities of Daily Living
Scale (IADL):I*31, It measures the patient's ability
to form an independent household (e.g. shopping -
driving or using public transportation- telephone
use-food preparation-housework- taking
medications-handling finances).

The scoring category is to rate each item
1(unable to perform), 2(need assistance), 3
(independent) and sum the eight responses. The
higher the score, the greater the person's abilities.
[14]

Assessment of behavioral changes in dementia
patients by using The Consortium to Establish
a Registry for Alzheimer's Disease (CERAD)
[15]: The (BRSD CERAD) assesses six subscales,
depressive symptoms, psychotic symptoms,
inertia, vegetative symptoms,
irritability/aggression, and behavioral
disregulation, through a 48-item instrument,
which was recoded to 46 items according to 1996
scoring rules, based on which the total weighted
scores (maximum167) were computed for total
score analysis. 30 questions were obtained
covering 6 subscales and conducted on the
patients and their primary caregivers according to
study done by Tariot et al. I®]Arabic version of
CERAD BDRS was obtained after obtaining the
authors’ permission- (17118

Although CERAD-BRSD was primarily used for
Alzheimer's patients, it was applied on different
types of dementia during the development of the
Korean version of BRSD. 1]
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Development of ASUB through four
phases: development of the questions through
brain storming sessions byfour clinical experts in
geriatric psychology. The questions included the
most common  neuropsychiatric ~ symptoms
obtained from patient's medical records
documenting the caregiver complaints and
symptoms reported in literature to describe the
neuropsychiatric symptoms commonly
encountered in dementia patients. Questions
developed to cover behavioral domains occurring
in elderly demented patients as agitation,
delusions, hallucination, phobia, anxiety, aberrant
motor behavior, disinhibtion, eating and sleep
problems and euphoria, reviewing of the
generated tool and removal of repeated questions,
clarifying any ambiguous words and using simple
language were done.

Then the generated tool ASUB was
evaluated by an expert panel of 4 experts for
symptoms relevance and clarity of items and their
significance.

The expert panel recommended removal
of the redundant questions, using modern standard
Arabic language to facilitate use in other countries
and different Arabic dialect, one of the experts
recommended adding items as regard infidelity
and sexual behavior but there were concerns from
other experts about adding them due to cultural
difference in Egypt as these questions can be
offending to the patients and their care
givers.During the pilot study, questions about
infidelity and sexual behavior were asked but the
caregivers refused to respond to these items.

Pilot study: The test was applied on
primary caregivers of 20 elderly demented
patients aging 60 years or more males and
females recruited from inpatient ward and
outpatient clinics in  Ain Shams University
hospital and their caregivers.

They were asked about presence of these
symptoms, its frequency in last month. They were
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asked about the clarity of each question, how they
understood the questions, if they recommend the
use of easier words and if there were any other
symptoms not mentioned in the questionnaire to
be added.

Few questions were modified to make the
test more suitable and easier for the caregivers,
One item question was omitted from the delusions
domain (question does the patient think that
othersare persecuting him) and two items in
hallucinations (does the patient smell strange
odors or feel there are things crawl on his skin) as
none of the caregivers in our study or from the
reviewed medical records reported these
symptoms, and in disinhibition (loss of control of
his impulses and say crude things), and some
subdomains were merged as sleep and eating
problems were merged in a single domain which
reflect activity pattern problems. Apathy,
euphoria and depression were merged as mood
disturbances. Anxiety and irritability questions
were reduced into one question.

Psychometric evaluation of ASUB
tool:The tool was handed to the caregivers at the
end of the interview; each item was scored as o
absent, 1 occasionally, or 2 most of the times, 3
all the time. Each domain scored as the sum of
items scores.

Statistical analysis: Data were collected,
revised, coded and entered to the Statistical
Package for Social Science (IBM SPSS) version
23.

Descriptive statistics were done for
quantitative data as minimum& maximum of the
range as well as mean+SD(standard deviation)for
quantitative normally distributed data, median and
1st& 3rd inter-quartile range for quantitative non-
normally distributed data, while it was done for
qualitative data as number and percentage.

Cronbach’s alpha testing was used to test
reliability of different techniques.
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The level of significance was taken at P
value < 0.050 is significant, otherwise is non-
significant. The p-value is a statistical measure for
the probability that the results observed in a study
could have occurred by chance.

Ethical consideration:The ethical
committee of the faculty of medicine at Ain
Shams University approval was obtained no FWA
000017585, informed consent was obtained from
caregivers as patients were demented and
confidentiality was respected.

RESULTS

The mean age of the participants was
7357 + 7.92. Females were 58.6% of the
recruited cases. 52.9% of the participants were
educated and 51.4% of them were married. (Table
1).

17.1% of the studied patients had stroke,
8.5 % of them had Parkinsonism, 28.6% of them
had HTN and18.6% had ISHD.

42 of the studied participants had moderate
dementia, 13 of them had severe dementia and
150f them had mild dementia. 33had vascular
dementia and 27 had mixed dementia and 10 had
Alzheimer dementia.

92.9%o0f the studied patients were
negative for major depression as assessed by
Cornell scale, 48.6% were assisted in ADL, and
45.7 were dependent, 75.7% were dependent in

IADL, and 18.6 % were assisted in IADL as in
table 1.

Frequency of behavioral symptoms with
severity of dementia was obtained. The most
prevalent symptoms were agitation, anxiety and
mood disturbance which were more common in
moderate dementia. Delusions and hallucination
were prevalent more in mild and moderate
dementia than severe cases of dementia as shown
in table 3-4

ASUB and CERAD-BRSD subdomains
were correlated as in table 4, 5, delusions and
hallucinations were correlated to each other.
Agitation and  (irritability, anxiety) were
correlated to each other. Eating and sleep
problems and vegetative symptoms were
correlated.

72%of participants had delusions and
hallucinations by ASUB while 81% by CERAD-
BRSD.80% of the studied patients had mood
disturbance by ASUB and 72%of them had
depressive symptoms by CERAD-BRSD.70%of
the studied cases had agitation by ASUB and 69%
had anxiety, irritability by CERAD-BRSD.73%0f
the participants had eating and sleep problems by
ASUB and 70% had vegetative symptoms by
CERAD-BRSD.Reliability and internal
consistency were measured. Internal consistency
for ASUB was 0.813 and for CERAD-BRSD was
0.865.table (6)

Tables
Table (1): Demographic data and characteristics of the studied patients
No. =70
Mean+SD 73.57£7.92
Age
Range 60 — 95
Female 41 (58.6%)
Sex
Male 29 (41.4%)
Education Non educated 33 (47.1%)
Educated 37 (52.9%)
Marital state Widow 34 (48.6%)
Married 36 (51.4%)
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No. %
Strokes 12 17.1%
parkinsonism 6 8.5%
HTN 20 28.6%
ISHD 13 18.6%
Hypothyroidism 8 11.4%
Liver disease 3 4.3%
Renal disease 10 14.3%
No. %
MOCA Mild dementia 15 21.4%
Moderate dementia 42 60.0%
Severe dementia 13 18.6%
HIS Vascular dementia 33 47.1%
Mixed dementia 27 38.6%
Alzheimer dementia 10 14.3%
CORNELL Negative 65 92.9%
Positive 5 7.1%
ADL Independent 4 5.7%
Assisted 34 48.6%
Dependent 32 45.7%
Independent 4 5.7%
IADL Assisted 13 18.6%
Dependent 53 75.7%
Table (2): Description of frequency of sub domains of ASUB with severity of dementia
MOCA
Mild Moderate Severe Test P-
Tool 1 (ASUB ] ) ]
ool 1 (ASUB) dementia dementia dementia value | value
No. =15 No. =42 No. =13
Mean = SD 220+1.26 2.26 +0.99 2.00 +1.00
Delusi 0.698 |0.403
elusions Range 0-5 1-5 1-4
Mean + SD 2.67 +0.82 2.86+1.00 3.00+1.00
Hallucinati 247 .61
allucination Range > 4 1 & > T 0 0.619
Mean = SD 433+1.23 4.02+1.28 3.85+0.99
Agitati 0.113 |0.736
gitation Range 27 27 25
Mean + SD 5.27 +£2.15 498+1.79 5.46 +£1.81
M i .862 .
ood disturbances Range 79 19 1 8 0.86 0.353
Eating and sleep  [Mean £ SD 4.20+1.78 4.26 +1.89 4.08 +1.80 0.049 |0.825
6953
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loroblem Range 1-8 1-8 1-6
Abnormal Mean = SD 433+2.55 4,29 +£2.03 3.85+2.03
[behavior Range 0-9 0-10 1-8 0949 1 0.330
Mean = SD 3.60 +£1.92 3.40+1.81 431+1.97
Phobi 2.1 14
obia Range 1-7 1-7 1-7 >0 |0.143
i + + + +
An')qet}/,. Mean = SD 1.20+1.15 1.33+1.07 1.46+1.13 0129 | 0.720
irritability Range 0-3 03 03
Mean = SD 27.80 + 4.83 27.40 £5.04 28.00 +4.20
Total 101 g
otal score Range 19-36 17-36 22_a33 | 0101|0750

1: Kruskal Wallis test, HS: highly significant, NS: Non significant, P-value <0.05, P-value >0.05, P-value<

0.01, S: Significant

Table (3): Description of frequency of sub domains in CERAD-BRSD with severity of dementia

MOCA
Tool 2 Mild Moderate Severe Test P-
(CERAD-BRSD) dementia dementia dementia value |value
No. =15 No. =42 No. =13
i + + + +
Depressive Mean + SD 1433+£15 13.33+1.88 13.62 £ 2.06 3081 | 0214
symptoms Range 12-18 9-18 10-17
. Mean + SD 6.4 +£0.91 6.45 + 1.37 6.77 £1.42
Inert 2.079 |0.354
nertia Range 4-7 2-9 3-8
itabili + + + +
Irrltabl_llty, Mean + SD 11.47 £2.39 11.83+1.81 11.31+1.84 0.960 | 0.619
aggression Range 6-15 8-15 7-14
i + + + +
Vegetative Mean = SD 9.13+1.13 924+121 9.23+0.73 0313 | 0.855
symptoms Range 8-11 7-12 8-11
i + + + +
Behaworal_ Mean + SD 12.47 £0.92 12.48 £ 1.47 11.69+1.6 3063 |0.216
|dysregulation Range 11-14 9-15 8-14
i + + + +
Psychotic Mean = SD 13.73 +1.33 13.36 +1.74 13.23 +1.64 0.809 | 0.667
symptoms Range 11-16 10-16 10-16
Mean + SD 67.53 3.7 66.69 = 3.96 65.85 +3.44
Total score 1.560 |0.458
Range 58 - 72 56 - 75 61-71

1: Kruskal Wallis test, HS: Highly significant, NS: Non significant, P-value <0.05, P-value >0.05, P-value<

0.01, S: Significant

Table (4): Correlation between subdomains of ASUB AND CERAD-BRSD tools

ASUB SUBDOMAINS CERAD-BRSD R value P value
SUBDOMAINS

Delusions Psychotic symptoms 0.313** 0.008*

Hallucinations Psychotic symptoms 0.376** 0.001*

Agitation Irrltaplllty, aggressm_n 0.344** 0.004*

Behavioral desregulation 0.270* 0.024*
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Mood disturbance Depressive symptoms

0.316**

0.008*

Eating and sleep
problems

Vegetative symptoms

0.387**

0.001*

These tables show significant correlation between subdomains of ASUB and CERAD-BRSD.

Table (5): Cronbach's Alpha for reliability and internal consistency of both tools

ASUB subdomains No. of items Cronbach’s Alpha
Delusions 3 0.645
Hallucination 3 0.723
Agitation 3 0.701
Mood disturbances 10 0.802
Eating and sleep problem 6 0.738
Abnormal behavior 5 0.678
Phobia 6 0.789

Anxiety irritability 1 -

Total ASUB 37 0.813

CERAD-BRSD subdomains No. of items Cronbach's Alpha
Depressive symptoms 7 0.725
Inertia 3 0.687
Irritability aggression 5 0.699
Vegetative symptoms 4 0.708
Behavioral dysregulation 5 0.711
Psychotic symptoms 6 0.813
Total CERAD 30 0.865

www.psychologyandeducation.net
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problems or a family history of
psychiatric disorder.

The sleep pattern was affected
in demented patients especially with
moderate and severe dementia. This
was consistent with Eastwoodet al.
[28lwho stated that sleep disturbances
especially in Alzheimer's dementia
patients are  characterized by
fragmented sleep or disruption in the
day—night sleep cycle. They appear to
become progressively worse as the
disease progresses. Although the
severity of this disturbance varies
considerably among individual
patients, other different factors may
affect sleep quality in demented
elderly.

According to Nowrangi et
al.l?l  Aberrant motor behavior,
nighttime behavior disturbances, and
eating abnormalities symptoms were
more progressive from the very early
to middle stages of dementia.

Moreover,Lovheim et
al.[®found that aberrant motor
behavior and eating problems, showed
the highest severity and occurrence in
moderate cases and lessened at later
stages of dementia.

Similar to other studies
asAalten et al.[?8] we have found that
elated mood was a rare symptom in
dementia and if it did occur, these
episodes do not persist.

In our study, the most prevalent
neuropsychiatric ~ symptoms  were
agitation,  anxiety = and  mood
disturbance and were more common in
moderate dementia and this was

www.psychologyandeducation.net

DISCUSSION

Behavioral and psychological
symptoms of dementia (BPSD) affect
almost all people with dementia and
these symptoms increases  with
progression of cognitive impairment.
BPSD are associated with an increased
risk of long-term hospitalization and
medication use and decreased quality
of life of persons with dementia and
their caregivers. 2010ur study purpose
was to develop a new reliable Arabic
tool easy to use and suitable for Arabic
countries.

The frequency of each
symptom was reportedby both ASUB
and CERAD-BRSD.Our study
revealed that delusions and
hallucination were more prevalent in
mild and moderate dementia when
compared to cases with severe
dementia  which was consistent
withZaudigi?l  who stated that
delusions and hallucinations usually
manifest for the first time in patients
with moderate cognitive decline and
tend to decrease or disappear in severe
stages of dementia probably due to the
inability to articulate psychotic
experience.

On the contrary, Steinberg et
al.[?sifound that psychotic symptoms
were persistent and most often seen in
those with moderate or severe
cognitive impairment and the more
severe the cognitive impairment, the
higher rates of psychosis. It was more
common in institutionalized
participants and those with drinking
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Reliability of ASUB was
measured by evaluation of its internal
consistency by calculating  the
Cronbach’s alpha coefficient for each
subdomain and the whole tool as well.
The internal consistencies  were
generally high.

The internal consistency for
ASUB was 0.813 and for CERAD-
BRSD was 0.865.the level of internal
consistency among subdomains of
ASUB was high with a Cronbach’s
alpha of overall reliability 0.813. This
level of internal consistency was
accepted for previous similar tools
developed to assess BPSD.
Davidsdottir et al.%in their study
reported a Cronbach’s alpha of 0.81and
0.76 NPI with BEHAVE-AD tool,
respectively.

The internal consistency of
eating and sleep problems was 0.73
and the internal consistency for
agitation was 0.70 which was
comparable to corresponding domains
in NPI. Leung et al. B in their
validation of NPI reported an internal
consistency for hallucination was
0.72.the internal consistency for mood
disturbance was0.80.as regard
abnormal  behavior, the internal
consistency was 0.67 and 0.78 for
phobia.

Most instruments measuring
neuropsychiatric symptoms do not
include phobia measurement. However
our study found that it was prevalent
especially in  moderate cases of
dementia with internal consistency
0.78.
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consistent with Steinberg et al. [?7]
who reported that agitation, anxiety
and depression were common,
persistent, and increase with severity
and progression of dementia, also
Anxiety and depression may coexist
and overlap with various symptoms,
such as agitation and the awareness of
the  cognitive  deficiencies  with
resulting helplessness.

Unlike Di lulio et al.[?]
depression was more frequent and
severe in the very early stages of
dementia due to pathological changes
in regions of the brain associated with
its pathogenesis or due to emotional
reaction to the decline of cognitive
function in the early stage of dementia.

Lyketsos et al.[?l depression
was more frequent and severe in the
very early stages of dementia due to
pathological changes in regions of the
brain associated with its pathogenesis
or due to emotional reaction to the
decline of cognitive function in the
early stage of dementia. Reported that
the affective symptoms (depression,
anxiety and apathy) tend to coexist
from early stages of dementia and can
be used as one cluster.
92.9%of the studied patients were
negative for major depression as
assessed by Cornell scale. However,
80% of cases had depressive symptoms
by ASUB and 72% had some
depressive symptoms by CERAD-
BRSD.

Further studies are needed to compare
the sensitivities and specificities of the
three tools compared to reference
criteria.
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accuracy of each subdomain and inter-
rater reliability are needed.

Conclusions

ASUB is a reliable tool and
could help in assessment of
neuropsychological  symptoms  of
dementia.
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Concurrent validity of ASUB was
evaluated by measuring correlation
coefficients for ASUB subdomains
scores and corresponding subdomains
scores of CERAD-BRSD which were
significantly correlated, despite the
difference in scoring systems of both
tools. The correlation of the total
scores of ASUB and CERAD-BRSD
was significant (r value 0.395, p value
0.001). There was a significant
correlation between ASUB
subdomains and the corresponding
subdomains on CERAD-BRSD.

Both ASUB and CERAD BRSD are
multidimensional tools. They aim to
quantify the neuropsychiatric
symptoms and allow for follow up of
cases across time and in response to
therapeutic interventions. There was no
defined sensitivity or specificity for
CERAD BRSD in the development
study Tariot et al ¥4 or in the
subsequent longitudinal study for
dementia progression Patterson et al.
[33] However, comparing each ASUB
subdomain to an index tool is needed
in further research.

This study has three limitations
first being single center small size
study. The small sample size was a
barrier to perform a construct validity
using factor analysis, which will be the
scope of our future research.
Secondly, the under-representation of
mild cases of dementia so further
research is needed with larger sample
size with more patients with mild
dementia. Thirdly, future studies to
assess test retest reliability, diagnostic
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