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ABSTRACT

Background: Neuropsychiatric symptoms (NPS) are a psychopathological dimension of neurodegenerative
diseases, consisting of personality changes, behavioral disorders, and alterations in basic functions such as appetite
or sleep, among others. The aim of this study was the construction and validation of a screening test to identify these
NPS associated with neurodegenerative pathologies in preclinical and prodromal stages, based on the ISTAART
criteria for Mild Behavioral Impairment (MBI). Method: The sample consisted of 206 subjects over 55 years old
(117 cognitively healthy, 89 with Mild Cognitive Impairment). 69% were women, the mean age was 77 years (SD
= 10.58). Results: The new scale consists of 19 items and exhibited a one-dimensional structure. Confidence was
excellent (0 = .94 and Q = .97) and there was evidence of convergent validity with the MBI-C test ( = .88) and the
NPI-Q (r = .82). In addition, the scale demonstrated good sensitivity (.88) and specificity (.80). Conclusions: The
scale allows evaluation of NPS in DCoL. It exhibits good psychometric properties and makes a useful tool in early
diagnosis of neurodegenerative pathologies.

Identificacion de los Sintomas Neuropsiquiatricos en Fases Preclinicas y Prodromicas
en Demencias: Desarrollo de un Test de Cribado para el Deterioro Conductual Leve

RESUMEN

Antecedentes: Los sintomas neuropsiquiatricos (SNP) constituyen una dimension psicopatologica de las enfermedades
neurodegenerativas conformada por cambios en la personalidad, trastornos conductuales o alteraciones en funciones
basicas como, entre otras, el apetito o el suefio. El objetivo de este estudio es la construccion y validacion de un
test de cribado para la identificacion de estos SNP asociados a patologias neurodegenerativas en etapas preclinicas y
prodromicas y basado en los criterios ISTAART para el Deterioro Conductual Leve (DCoL). Método: Se empled una
muestra de 206 sujetos mayores de 55 afios (117 cognitivamente sanos y 89 con Deterioro Cognitivo Leve) siendo
el 69% mujeres, con una media de edad de 77 afios (DT = 10,58). Resultados: La nueva escala desarrollada consta
de 19 items y muestra una estructura unidimensional. La fiabilidad fue excelente (a0 = .94 y Q = .97) y se observaron
evidencias de validez convergente con el test MBI-C con una correlacion de .88 y la NPI-Q con .82. Ademas, muestra
una buena sensibilidad de .88 y especificidad de .80. Conclusiones: La escala desarrollada permite evaluar los SNP
en el DCoL mostrando buenas propiedades psicométricas y constituyendo una herramienta muy util en el diagnostico
precoz de las patologias neurodegenerativas.
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Neuropsychiatric symptoms (NPS) constitute a psycho-
pathological dimension of neurodegenerative diseases consisting
of changes in personality and the presence of behavioural
disorders (e.g. increased social disinhibition, impulsivity or
irritability), or alterations in basic functions such as appetite
or sleep among others (Masters et al., 2015; Teng et al., 2007;
Acosta-Castillo, 2012; Lanctot et al., 2017; Ballard et al., 2008).
NPS have a high prevalence in dementias reaching rates of up to
90% (Nowrangi et al., 2015; Aarsland et al., 2007) and 59% for
Mild Cognitive Impairment (MCI) (Feldman et al., 2004). NPS
are associated with a higher burden of pathological markers of
dementia (Zubenko et al., 1991), caregiver stress (Fischer et al.,
2012a), faster conversion from MCI to Dementia (Landau et al.,
2010; Rosenberg et al., 2013), functional impairment (Fischer et
al., 2012b) as well as higher mortality rates (Lanctot et al., 2017)
and poorer quality of life (Karttunen et al., 2011). Furthermore,
these alterations can occur in preclinical and prodromal stages
of neurodegenerative pathologies (Steinberg et al., 2008).
In turn, the presence of NPS is a risk factor in a cognitively
healthy population for the subsequent development of cognitive
impairment (Burhanullah et al., 2020; Wise et al., 2019), as shown
by several studies such as the Alzheimer’s Disease Cooperative
Study (Banks et al., 2014), the Alzheimer’s Disease Research
Center (Donovan et al., 2014), the Danish Psychiatric and Medical
Register (Cerejeira et al., 2012), the Medical Research Council
Cognitive Function and Ageing Study (Kéhler et al., 2013) or the
National Alzheimer’s Coordinating Center Study (Masters et al.,
2015; Leoutsakos et al., 2015).

Nowadays, correct identification of these NPS is important
to avoid psychiatric diagnoses in the elderly population, in
the absence of cognitive impairment, without considering the
possibility of neurodegenerative pathology and, therefore, offering
inappropriate or delayed care (Woolley et al., 2011). Diagnosis of
these symptoms is usually based on expert opinion and experience
in the field, as opposed to standardised tests (Cummings, 2021).
However, different scales have been developed to assess NPS.
Among others, the Behavioural Pathology Assessment Scale for
Alzheimer’s Disease (BEHAVE-AD) (Banks et al., 2014), and
the Neuropsychiatric Inventory (NPI) (Cummings et al., 1994),
developed for the diagnosis of NPS in dementia. More recently,
the Mild Behavioral Impairment Checklist (MBI-C) (Ismail et al.,
2017) has been published, based on the criteria established in 2016
by the International Society to Advance Alzheimer’s Research
and Treatment (ISTAART) for the diagnosis of Mild Behavioural
Impairment (MBI) (Ismail et al., 2016) (see Table 1). The aim of the
MBI-C is to assess NPS as markers of prodromal and preclinical
stages of neurodegenerative diseases and not in stages of dementia
like the previous ones. However, the 34 items of the test make
it difficult to use in Primary Care consultations as a gateway to
the Public Health System, and a shorter, simpler screening test
is needed. In turn, there is often a discrepancy between the NPS
reported by the patient and those provided by the family member
or caregiver (Chen et al., 2022), and it could be very useful for both
family members and caregivers to have a quick way to report these
behaviours, without having to make a direct comparison with the
information provided by the patient himself/herself.

Therefore, the aim of this study is the construction and
validation of a screening test for relatives and caregivers for
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the identification of NPS associated with neurodegenerative
pathologies in preclinical and prodromal stages of the disease,
based, like the MBI-C, on the criteria proposed by the ISTAART
for the diagnosis of MBI.

Table 1
Criteria of the International Society to Advance Alzheimer s Research and Treatment
for the Mild Behavioral Impairment Modified from Aguera-Ortiz (2017)

1. Changes in personality or behaviour observed by the patient, informant family
member or health professional, with onset late in life (over 50 years of age) and
which persist for a period of six months or more, at least intermittently. This
condition is a clear change from the person’s usual personality or behaviours, and
is evident in at least one of the following aspects:

(a) Decreased motivation (e.g. apathy, loss of spontaneity or indifference).

(b) Affective dysregulation (e.g. anxiety, dysphoria, emotional lability, euphoria
or irritability)

(c) Loss of impulse control (e.g. agitation, disinhibition, pathological gambling,
obsessiveness, perseverative behaviours, excessive attachment to certain stimuli)
(d) Social inappropriateness (e.g. lack of empathy, loss of insight, loss of social
skills or tact, psychic rigidity or exaggeration of previous personality traits)

(e) Abnormal perceptions or altered thought content (e.g. hallucinations or
delusions).

2. Behaviours are of sufficient severity to result in at least minimal dysfunction in at
least one of the following areas:

(a) Interpersonal relationships
(b) Other aspects of social functioning
(c) Ability to function in the workplace.

The patient should generally maintain independent functioning in daily life, with
minimal help or assistance.

3. Although comorbid conditions may be present, the personality or behavioural
changes are not attributable to another current psychiatric disorder (e.g.
generalised anxiety disorder, major depression, manic or psychotic disorders) or
to a medical, traumatic or physiological origin due to the physiological effects of
a medication or substance.

4. Patients do not meet criteria for a dementia syndrome (e.g. Alzheimer’s disease,
frontotemporal dementia, dementia with Lewy bodies, vascular dementia or other
dementias) Mild behavioural impairment may be diagnosed concurrently with
mild cognitive impairment.

Method
Participants

The total study sample consisted of 206 participants (63 men
and 143 women) over 55 years of age (mean 77 years and standard
deviation 10.58), mostly with basic education (135 basic studies, 47
medium and 24 higher) and resident in the Principality of Asturias
(Spain). The sample was obtained in several Day-care Centres,
nursing homes and health centres where professionals informed
users and patients who met the inclusion and exclusion criteria
about the possibility of participating in the study, and if they did,
they were quoted. All subjects were selected by non-probabilistic
sampling, had to have Spanish as their mother lenguage and had to
have a family member or professional caregiver as an informant.
As exclusion criteria, subjects could not present a psychiatric
diagnosis, acquired brain damage, metabolic alterations or a
diagnosis of dementia. Of the participants in the study, 117 had no
previous neurological diagnosis and 89 had a diagnosis of MCI,
of which 45 had no specific pathology affiliation, 26 associated
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with AD, 4 associated with vascular alteration, 11 with Idiopathic
Parkinson’s Disease, | associated with Degeneration with Lewy
Bodies and 2 associated with Frontotemporal Lobar Degeneration.

Instruments

Among the instruments used in the study we can differentiate
between those used for the selection of participants, assessing
overall cognitive and functional performance, and those used for
the validation of the Oviedo Questionnaire of Mild Behavioural
Impairment (Cuestionario Oviedo de Deterioro Conductual Leve,
CO-DColL).

The first were incorporated into decision-making on the
possible clinical diagnosis of MCI, ruling out excessively low
cognitive performance or very low functional capacity as they
would indicate an impairment compatible with dementia criteria.

Among the tests used to assess the global cognitive per-
formance of the subjects were the 7-Minute Test, which has
a sensitivity of .92 for AD and .89 for other dementias, and a
specificity of .93 (Meulen et al., 2004), the Frontal Assessment
Battery (FAB), with an internal consistency av= .60, an intraclass
correlation of .72 and a test-retest reliability of .70 (Dubois et al.,
2000) and the Minimental State Examination (MMSE) (Blesa
et al., 2001), with a sensitivity of .85, a specificity of .90 and an
intra-observer reliability of .93 (Lobo et al., 1999).

On the other hand, the Spanish version of the Lawton and
Brody Index, specially designed to assess the Instrumental
Activities of Daily Living (Lawton & Brody, 1969), was applied
to assess the functionality of the subject, with an inter and intra-
observer reliability of .94 (Ferrin et al., 2011), with a reliability of
o = .93 in our sample of subjects.

With regard to the validation of the CO-DCoL, the 15-item
version of the Yesavage Geriatric Depression Scale (GDS-
15) (Yesavage et al., 1982) was used to assess the mood of the
participant, with a sensitivity of .81 and a specificity of .97
(Ortega-Orcos et al., 2007). The reliability in the current sample
was o =.70. For the NPS, the Neuropsychiatric Inventory (NPI)
in its reduced version in Spanish (NPI-Q) was used, where
sensitivity and specificity vary depending on the subtest, with
values ranging from .88 for the hallucinations scale, .95 for
depression and 1 for the others. Specificity ranges between .85 for
apathy/indifference and 1 for hallucinations (Boada et al., 2002).
In our sample, test-retest reliability was high with a =.86. The
Mild Behavioral Impairment Checklist (MBI-C) (Aguera-Ortiz
et al., 2017) was also used to assess NPS, with a sensitivity of 1
and a specificity of .78 (Mallo et al., 2018) and a reliability in the
study sample of 0 =.90. Finally, together with the neuropsychiatric
tests, the CO-DCoL was applied, which is presented in detail in
the rest of the paper.

Procedure

For the sample collection, help was requested from the health
centres, nusing homes and Day- care centres of the Principality
of Asturias to inform and refer users to the study. This study was
approved by the Research Ethics Committee, as well as by the
Social Services Ethics Committee of the Principality of Asturias.
Written informed consent was obtained from all participants prior to

the study preserving anonymity in accordance with the LOPD GDD
3/2018, Law 14/2007 on biomedical research and Regulation (EU)
2016/679 of the European Parliament and of the Council.

The creation of the instrument was based on the 5 domains of the
MBI as described in the ISTAART Criteria (Ismail et al., 2016). The
first domain would be constituted by Diminished Motivation which
would encompass symptoms such as apathy, loss of spontaneity or
indifference; the second would be Affective Dysregulation where
we find symptoms such as anxiety, dysphoria or emotional lability
among others. The third domain would be Loss of Impulse Control
(e.g. agitation, disinhibition, pathological gambling, obsessiveness,
etc). The fourth domain is Social Inadequacy (e.g. lack of empathy,
loss of insight, loss of social skills, etc.) and the fifth domain is
Anomalous Perceptions or Alterations in Thought Content where
hallucinations or delusions are included.

The aim was to create a comprehensive list of relevant and simple
questions to assess NPS and then reduce it, using different statistical
methods, to create a final version that can be applied in clinical
practice quickly and reliably. To this end, a total of 50 initial items
were constructed, related to the identification of NPS, on a 4-point
Likert-type scale (0: No changes, 1: Slight changes, 2: Moderate
changes, 3: Severe changes) which were sent to 10 experts in the
field of cognitive and behavioural assessment of neurodegenerative
diseases and who have years of experience in different centres for
the assessment and diagnosis of this type of pathology, as well as
university teaching experience in the area of neuropsychology. They
were asked to report on the degree to which these impairments
correctly represent the theoretical construct of the MBI. To this end,
they were asked to score with “0” those items that did not seem to
be representative of the MBI, in any of its domains, and with “1”
those that did seem to be representative. In turn, they were asked to
indicate those that seemed most appropriate, as well as to add other
items or recommendations. Subsequently, by means of matching
and taking a congruence index of 0.7 as a reference, 38 items were
selected from the initial total to be applied to the study participants.
Those that for various reasons had been indicated as being difficult
for the subjects to understand were eliminated.

Relatives or profesional caregivers were assessed by clinical
interview and using the instruments, described above, GDS-
15, NPI-Q, MBI-C and CO-DCoL, the subjects participating in
the study were assessed with MMSE, the 7-minute test and the
FAB. The entire assessment was conducted in a single session of
approximately one hour and fifteen minutes. Family members or
caregivers were initially given an individual semi-structured clinical
interview lasting 20-35 minutes, during which they were explained
and asked to complete questionnaires to assess the functionality,
emotional and neuropsychiatric disturbances they had observed
in the participants they cared for. Subsequently, study participants
underwent an individual cognitive and emotional assessment and
were asked for socio-demographic data while family members
completed the different questionnaires outside the consultation
room. Where necessary, relatives were allowed to conduct the
clinical interview by telephone and to complete the neuropsychiatric
questionnaires telematically using a Google Forms questionnaire.

Finally, the diagnosis of MBI was made by means of a semi-
structured interview together with the cognitive and functional
assessment of the patient and the medical data provided by the
participant or by the professionals of the health centres, nursing
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homes and Day-care centres where the study was carried out and
in accordance with the ISTAART-AA criteria. For criteria one and
two, the families were asked about the presence of NPS in the last
six months, as well as about the possible appearance of alterations
in activities of daily living and the Lawton and Brody Question-
naire (Lawton & Brody, 1969) was applied. For criterion three, the
interview provided all the necessary information. Criterion four was
obtained on the basis of the participant’s cognitive assessment and
the information provided in medical reports on previous diagnoses.

Data Analysis

The data were analysed using SPSS v.20 and Factor software
(Ferrando & Lorenzo-Seva, 2017, Lorenzo-Seva & Ferrando, 2013).
In order to select the most appropriate items, as well as to know the
internal structure of the test, the total score of the items was calculated
and an Exploratory Factor Analysis was performed using a Pearson
Correlation Matrix with the extraction method of Unweighted
Robust Least Squares and the procedure to determine the number
of factors was Parallel Analysis. The statistical fit of the model was
checked by means of the GFI, RMSEA, CFI and NNFT tests, taking
values above .95 and below .06 in the case of the RMSEA as fit
criteria, and the Unidimensional Congruence (UniCo), Explained
Common Variance (ECV), and Mean of Item Residual Absolute
Loadings (MIREAL) indices were used to study the adequacy of
the data to a single dimension. The following values are taken as
reference to treat the data as essentially one-dimensional: UniCo >
.95; ECV > .85; MIREAL < .30 (Calderon-Garrido et al., 2019).
Once the final items were selected, reliability estimation was carried
out using Cronbach’s Alpha and the Omega Coefficient. We studied
whether the items presented impact and Differential Functioning
(DIF) in relation to gender using the logistic regression procedure
(Gémez-Benito et al., 2013). The convergent validity of the test was
performed by means of a Pearson Correlation with the MBI-C and
NPI-Q scales. Divergent validity was also studied using the same
method with the GDS-15 Scale. The significance level was set at o
=.05. AROC curve was generated to determine the usefulness of the
total test score for the diagnosis of MBI, as well as the sensitivity
and specificity of the chosen cut-off point. The total test score was
the contrast variable and the diagnosis of MBI the static variable.

Results
Internal Structure of the Test

The correlation matrix of the 38 initial items was analysed and
the items that asked the same question in different ways or where
the question was included in another simpler and more complete
item and would therefore be redundant were eliminated (Ferrando
et al., 2022; Lorenzo-Seva et al., 2021), until we were finally left
with a total of 26 items. After this, successive Exploratory Factor
Analyses (EFAs) were carried out, eliminating those items with
factor loadings below .50. The quality indicators of the sample
offer adequate results with a KMO (Kaiser-Meyer-Olkin) = .92
and a significant Bartlett’s statistic (Chi-square 2277.6; P = .01).
The final questionnaire would be composed of a single factor that
includes the 19 final items of the test and explains 48% of the
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variance of the model. Finally, the fit of the statistical model to
the data is correct, with a GF1 = .97, a RMSEA = .068, a CFI1 = .98
and a NNFI = .98. The unidimensionality indicators give adequate
values with UniCo = .97, ECV = .86 and MIREAL = .23. In Table
2 we can see the factor weights of each item. It should be noted
that none of the test items presented Differential Functioning with
respect to the sex variable.

Table 2

Factor Loadings (FL) of the Unifactor Model
Item CF
1. ¢La persona ha perdido el interés en los amigos o la familia? [Has the person 73

lost interest in friends or family?]

2. ¢La persona ha dejado de hacer actividades que antes realizaba: jugar a las .58
cartas, pasear, leer, ver la tele? [Has the person stopped doing activities that he/
she used to do: playing cards, walking, reading, watching TV?]

3. (La persona esta menos activa que antes? [Is the person less active than 72
before?]

4. (La persona esta mas preocupada o nerviosa por cosas rutinarias: ir al médico, .60
hacer la compra, ir de viaje, etc.? [Is the person more worried or nervous about
routine things: going to the doctor, shopping, going on a trip, etc.?]

5. (Ala persona le cuesta mas relajarse o estd mas inquieta que antes? [Does the .70
person find it more difficult to relax or is the person more restless than before?]

6. (La persona se siente mas nerviosa o inquieta cuando no tiene a una persona .66
cercana (familiar, amigo o cuidador) a su lado? [Does the person feel more

nervous or restless when they do not have a close person (family member, friend

or caregiver) by their side?]

7. (La persona esta mas triste o baja de animo que antes? [Is the person sadder .67
or more low-spirited than before?]

8. ¢La persona disfruta menos de lo que hace que antes? [Does the person enjoy .69
what he or she does less than before?]

9. ¢La persona ha empezado guardar, acumular cosas o comprar cosas .56
innecesarias o en exceso? [Has the person started storing, hoarding or buying
unnecessary or excessive things?]

10. ¢ A la persona le cuesta abandonar lo que esta haciendo una vez empieza a .61
hacerlo? [Does the person find it hard to give up what they are doing once they
start doing it?]

11. ;Cree que la persona tiene una idea en su cabeza que repite constantemente? .71
[Do you think the person has an idea in his or her head that he or she keeps
repeating?]

12. ¢ La persona se ha vuelto mas desconfiada respecto de otras personas? [Has .69
the person become more distrustful of other people?]

13. ¢ La persona esta mas irritable que antes? [Is the person more irritable than 77
before?]
14. ;La persona se muestra muy impaciente constantemente o se enfada ante 72

retrasos? [Is the person constantly very impatient or angry about delays?]

15. ¢ La persona se ha vuelto mas insensible respecto a los demas? [Has the .76
person become more insensitive towards others?]

16. (Se comporta con personas desconocidas como si fueran amigos o .59
familiares? [Does he or she behave towards strangers as if they were friends or
family?]

17. (Ha observado si ahora es mas caprichoso o egoista, que solo piensa en él/ .62
ella mismo/a? [Have you noticed if he/she is now more capricious or selfish,

thinking only of him/herself?]

18. ¢ Le cuesta comprender a los demas y no muestra preocupacion cuando .60
tienen una desgracia o un problema? [Do you find it difficult to understand
others and show no concern when they have a misfortune or a problem?]

19. (Ha notado si la persona descuida su higiene personal en los ltimos meses? .71
[Have you noticed if the person has neglected personal hygiene in recent
months?]
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Test Reliability

The reliability of the test scores is high, with a Cronbach’s Alpha
=.94 and McDonald’s Omega = .97.

Evidence of Validity of Relationship With Other Variables

When studying convergent validity with other tests, a significant
correlation was found between the screening test and the MBI-C
and NPI-Q scales, and a low correlation with respect to the GDS-15
scale, both completed by relatives and by the patient him/herself,
being higher in the last one (see Table 3).

Given that there is a certain correlation between our test and the
GDS-15 scale, we decided to check whether the correlation between
our test and the MBI-C and NPI-Q tests is being affected by the
former. To this end, we performed partial correlations between the
CO-DCoL, the MBI-C and the NPI-Q, controlling for the effect
of the GDS-15 (see Table 4). However, despite the elimination of
the effect of this test, we still found a high correlation between the
MBI-C and the NPI-Q and the CO-DCoL.

Decision Validity Evidence: ROC Curves

The ability of the test to detect DCoL was evaluated and a
ROC curve with a good discriminatory ability was found, with
an Area Under the Curve (AUC) of .89 (see Figure 1). A cut-off
point of 6.5 was established to find a balance between sensitivity
(-88) and specificity (.80), giving greater weight, however, to the
sensitivity of the test.

Figure 1
CO-DCoL ROC Curves
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Table 3
Evidence of Convergent and Divergent Validity of the CO-DCoL Scale
Scale MBI-C NPI-Q GDS-15F* GDS-15 P*
CO-DCoL .88 .82 .36 .56

*GDS-15 F: GDS-15 completed by reporter
® GDS-15 P: GDS-15 completed by patient

Table 4
Partial Correlations Between the CO-DCoL, the MBI-C and the NPI-Q Controlling

for the Effect of the GDS-15 Scale

Correlation controlled by: MBI-C NPI-Q
GDS-15 P* 93 .84
GDS-15 F° .85 .79

* GDS-15 F: GDS-15 completed by reporter.
> GDS-15 P: GDS-15 completed by patient.

Discussion

In clinical practice, it is common to find ourselves in doubt as
to whether, when assessing behavioural symptoms in the elderly
population, these are due to psychological factors such as anxiety
(Bryant et al., 2008) or depression (Barua et al., 2011) caused,
in many cases, by life situations such as the loss of family and
friends, retirement, reduction of social relationships, etc., or
whether we are dealing with a NPS as an early manifestation
of dementia. Special mention should be made of the elderly
population who repeatedly attend psychiatry consultations
or present with late-onset psychiatric symptoms, as these are
highly likely to be associated with incipient deterioration (Pink
et al.,, 2015; Cieslak et al., 2018; Wise et al., 2019). Correct
identification of NPS is crucial at this time for referral to the
most appropriate speciality for initiation of treatment. Despite the
existence of different standardised tests, the lack of experience
in the application of these tests or the limited time available
in consultations, among other factors, means that the most
common criterion in the diagnosis of these NPS is the opinion
of experts and their experience in the field (Cummings, 2021).
In this sense, having adequate, quick and easy-to-use screening
tools is a point in favour of the professional and the patient for
the correct identification of symptoms. At present, there are
different standardised tests that allow an adequate approach to
this symptomatology, including the MBI-C (Aguera-Ortiz et al.,
2017) and the NPI-Q (Boada et al., 2002). Regarding the use of
the NPI-Q questionnaire for the diagnosis of NPS in preclinical
and prodromal stages, it was initially developed for behavioural
symptoms of dementia, and therefore does not follow the current
ISTAART criteria for diagnosis in earlier stages. The MBI-C has
been developed following these criteria, but its main weakness is
the high number of items (34), which makes it difficult to use as
a screening test.

Therefore, the aim of this study was to develop an instrument
for the elderly population specifically for the assessment of MBI
that could be used as a screening test in the first consultation
with patients, thus helping to identify these NPS, as prodromes
of a neurodegenerative pathology, and thus supporting cognitive
screening tests to facilitate a more efficient early diagnosis.

The development of the questionnaire was based on the
application of current knowledge about different NPS present
in the preclinical and prodromal phases of dementias. Based on
this, the initial 50 items were constructed which, as indicated
above, were reduced to 38 after comments from different experts.
Subsequently, an exploratory factor analysis allowed us to
eliminate redundant items (Ferrando et al., 2022; Lorenzo-Seva
et al., 2021), as well as those with little relation to the diagnosis
of MBI. Dimension five of the ISTAART criteria (abnormal
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perceptions) was poorly represented in the final version of the
test due to the low prevalence of symptoms in the study sample.
However, this can be easily explained as the NPS associated with
this dimension (psychotic-like symptoms) are usually present in
advanced stages of neurodegenerative pathologies and are rarely
present in preclinical or prodromal stages of the disease (it is
an essential diagnostic symptom in Lewy Body Degeneration
(Ballard et al., 2013)).

The final questionnaire consists of only 19 items and is quick
and easy to complete. Although the ISTAART criteria have
five different domains, the test shows a single factor in which
all 19 items are grouped. Nevertheless, the different domains
are represented to a greater or lesser extent in these items. The
existence of a single factor may be due to two reasons: on the one
hand, the small number of items may make it impossible to group
them into 5 distinct factors; on the other hand, the domains of the
ISTAART criteria are theoretical and non-statistical constructs
that seek to group the NPS representative of the MBI pathology
and, therefore, are not a “psychometric” construct as such. The
questionnaire, in this sense, would not necessarily have five
distinct factors.

It should be noted that the questionnaire has been developed
to be completed by the patient’s companion who should report
the symptoms he or she perceives in the patient. This is done to
avoid bias in the information provided to the professional in those
patients with little awareness of the deficits (Chen et al., 2022)
and which may lead to an incorrect interpretation of the results
of the questionnaire by the professional. In this sense, it is worth
noting a very good reliability of the test with an o = .94 and an Q
=.97. With regard to the convergent validity of the questionnaire,
high correlations have been found with both the MBI-C and the
NPI-Q. On the other hand, divergent validity has been assessed
with respect to the questionnaire for the assessment of depressive
symptoms in the elderly population GDS-15, finding a modest
correlation both in the test completed by relatives and by the
patient him/herself. This would allow us to rule out the possibility
that we are dealing with a test that only measures depressive
symptomatology and not the MBI as such.

In the case of convergent validity, the MBI-C and the CO-DCoL
measure Mild Behavioural Impairment following the criteria of
the ISTAART, with the formulation of some items being similar,
although with greater simplicity (without double questions in the
case of the MBI-C) and different response criteria. In the MBI-C
the response would be based on the severity and speed of onset of
the symptom, while in the case of the CO-DCoL it would be based
on the severity and the disruption that the symptom generates in
the patient’s environment and in the patient’s own environment.
With respect to the NPI-Q, this correlation is explained by the
fact that the NPS under study, although assessed on the basis of
different criteria, are for the most part coincidental (both measure
apathy, depression, etc.), with similar results having been found
in other studies comparing the NPI-Q and the MBI-C (Mallo et
al., 2019). The correlation of the NPI-Q with the CO-DCoL is
lower than with the MBI-C, probably because the former does not
follow the ISTAART criteria that require a minimum of 6 months
of symptom maintenance, being only one month in the case of
the NPI-Q and causing an overestimation of the prevalence
(Sheikh et al., 2018) and a lower correlation with the test to be
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developed. With respect to the GDS-15 Scale, it is to be assumed
that, although there is necessarily some correlation, given that
the first and second domains of the MBI (decreased motivation
and affective dysregulation) are symptoms clearly associated with
depressive symptomatology (Fiske et al., 2009), this correlation
is not significantly high and even once the effect of this type of
symptomatology is discounted, there is still a high correlation
with the MBI-C and the NPI-Q.

Finally, the CO- DCoL has shown in the present study a
good sensitivity (.88) and specificity (.80) with a cut-off point of
6.5. This cut-off point seeks a balance between the sensitivity
and specificity of the test, although giving greater relevance
to sensitivity to avoid an underestimation of the MBI in the
population and reducing the number of patients who are “left out
of the diagnostic process” after the first consultation.

The present study would confirm the usefulness of the
CO-DCoL as a possible screening test for Mild Behavioural
Impairment that can be used as a complementary tool to cog-
nitive screening tests for a better early identification of neuro-
degenerative diseases. This test would help the professional
to further discriminate psychological symptoms in the older
population from those that may be NPS in preclinical and
prodromal stages of the disease. Furthermore, the identification
of MBI by means of this questionnaire would reinforce the need
to continue the study by the neurology area even in the absence
of cognitive impairment found in cognitive screening tests, as it
is a risk factor for progression to dementia or a possible initial
symptom of the disease (Taragano et al., 2018).

Despite the results obtained in this study, it is an initial study
with a small population sample. This may be generating biases in
the prevalence of symptoms, which may be the case of the criteria
related to abnormal perceptions or alterations in the content of
thought (hallucinations and delusions) in MBI. In this sense,
future studies should increase the population sample, both of
cognitively healthy patients and those with MBI, in order to know
more precisely the psychometric properties of the test and its
performance in different population groups. A second limitation
to be taken into account is that the period in which the population
sample was collected coincided with the years of the COVID-19
pandemic, and during this time an increase in NPS due to social
isolation was observed (Simonetti et al., 2020), which may be
affecting the results of the study.

Funding

This study did not receive specific funding from public sector
agencies, the commercial sector or non-profit entities.

References

Aarsland, D., Brennick, K., Ehrt, U., De Deyn, P. P, Tekin, S., Emre, M., &
Cummings, J. L. (2007). Neuropsychiatric symptoms in patients with
Parkinson’s disease and dementia: Frequency, profile and associated care
giver stress. Journal of Neurology, Neurosurgery, and Psychiatry, 78(1),
36-42. https://doi.org/10.1136/jnnp.2005.083113.

Acosta-Castillo, G. I, Luisa Sosa, A., Orozco, R., & Borges, G. (2012).
Sintomas neuropsiquiatricos en adultos mayores con demencia y su relacion
con la severidad de la enfermedad [Neuropsychiatric symptoms in older


https://doi.org/10.1136/jnnp.2005.083113

Mild Behavioral Impairment Screening Test

adults with dementia and their relationship to disease severity]. Revista de
Investigacion Clinica, 64(4), 354-363. https://dialnet.unirioja.es/servlet/
articulo?codigo=4065278.

Aguera-Ortiz, L. F., Lopez-Alvarez, J., Del Nido-Varo, L., Soria Garcia-Rosel,
E., Perez-Martinez, D. A., & Ismail, Z. (2017). Deterioro comportamental
leve como antecedente de la demencia: presentacion de los criterios
diagnosticos y de la version espaiiola de la escala MBI-C para su valoracion
[Mild behavioural impairment as an antecedent of dementia: presentation
of the diagnostic criteria and the Spanish version of the MBI-C scale
for its evaluation]. Revista de Neurologia, 65(7), 327-334. https://doi.
org/10.33588/rm.6507.2017170

Ballard, C., Day, S., Sharp, S., Wing, G., & Sorensen, S. (2008).
Neuropsychiatric symptoms in dementia: importance and treatment
considerations. International Review of Psychiatry, 20(4), 396—404. https://
doi.org/10.1080/09540260802099968.

Ballard, C., Aarsland, D., Francis, P., & Corbett, A. (2013). Neuropsychiatric
symptoms in patients with dementias associated with cortical Lewy bodies:
Pathophysiology, clinical features, and pharmacological management.
Drugs & Aging, 30(8), 603-611. https://doi.org/10.1007/s40266-013-
0092-x.

Banks, S. J., Raman, R., He, F., Salmon, D. P, Ferris, S., Aisen, P., & Cummings,
J. (2014). The Alzheimer’s disease cooperative study prevention instrument
project: Longitudinal outcome of behavioral measures as predictors of
cognitive decline. Dementia and Geriatric Cognitive Disorders Extra, 4(3),
509-516. https://doi.org/10.1159/000357775.

Barua, A., Ghosh, M. K., Kar, N., & Basilio, M. A. (2011). Prevalence of
depressive disorders in the elderly. Annals of Saudi Medicine, 31(6), 620—
624. https://doi.org/10.4103/0256-4947.87100.

Blesa, R., Pujol, M., Aguilar, M., Santacruz, P., Bertran-Serra, 1., Hernandez, G.,
Sol, J. M., Pefia-Casanova, J., & NORMACODEM Group. NORMAlisation
of Cognitive and Functional Instruments for DEMentia (2001). Clinical
validity of the ‘mini-mental state’ for Spanish speaking communities.
Neuropsychologia, 39(11), 1150-1157. https://doi.org/10.1016/s0028-
3932(01)00055-0.

Boada, M., Cejudo, J. C., Tarraga, L., Lopez, O. L., & Kaufer, D. (2002).
Neuropsychiatric Inventory Questionnaire (NPI-Q): validacién espafiola
de una forma abreviada del Neuropsychiatric Inventory (NPI)*
[Neuropsychiatric inventory questionnaire (NPI-Q): Spanish validation of
an abridged form of the Neuropsychiatric Inventory (NPI)]. Neurologia,
17(6), 317-323. https://pesquisa.bvsalud.org/portal/resource/pt/ibc-16385.

Bryant, C., Jackson, H., & Ames, D. (2008). The prevalence of anxiety
in older adults: methodological issues and a review of the literature.
Journal of Affective Disorders, 109(3), 233-250. https://doi.org/10.1016/].
jad.2007.11.008.

Burhanullah, M. H., Tschanz, J. T., Peters, M. E., Leoutsakos, J. M., Matyi,
J., Lyketsos, C. G., Nowrangi, M. A., & Rosenberg, P. B. (2020).
Neuropsychiatric symptoms as risk factors for cognitive decline in
clinically normal older adults: The Cache County Study. The American
Journal of Geriatric Psychiatry, 28(1), 64-71. https://doi.org/10.1016/].
jagp.2019.03.023.

Calderén Garrido, C., Navarro Gonzalez, D., Lorenzo Seva, U., & Ferrando
Piera, P. J. (2019). Multidimensional or essentially unidimensional? A
multi-faceted factor-analytic approach for assessing the dimensionality
of tests and items. Psicothema, 31(4), 450-457. https://doi.org/10.7334/
psicothema2019.153.

Cerejeira, J., Lagarto, L., & Mukaetova-Ladinska, E. B. (2012). Behavioral and
psychological symptoms of dementia. Frontiers in Neurology, 3, Article 73.
https://doi.org/10.3389/fneur.2012.00073.

Chen, T. H., Yeh, Y. C., Huang, M. F,, Chen, H. M,, Lee, J. 1., & Chen, C.
S. (2022). Validation and comparison of the informant-rated and self-
rated versions of the Mild Behavioral Impairment Checklist. Journal of
Alzheimer s Disease: JAD, 90(3), 1203—1213. https://doi.org/10.3233/JAD-
220006.

Cieslak, A., Smith, E. E., Lysack, J., & Ismail, Z. (2018). Case series of
mild behavioral impairment: Toward an understanding of the early
stages of neurodegenerative diseases affecting behavior and cognition.
International Psychogeriatrics, 30(2), 273-280. https://doi.org/10.1017/
S1041610217001855.

Cummings, J. L., Mega, M., Gray, K., Rosenberg-Thompson, S., Carusi, D.
A., & Gornbein, J. (1994). The Neuropsychiatric Inventory: Comprehensive
assessment of psychopathology in dementia. Neurology, 44(12), 2308—
2314. https://doi.org/10.1212/wnl.44.12.2308.

Cummings J. (2021). The role of neuropsychiatric symptoms in research
diagnostic criteria for neurodegenerative diseases. The American Journal
of Geriatric Psychiatry, 29(4), 375-383. https://doi.org/10.1016/j.
jagp.2020.07.011.

Donovan, N. J., Amariglio, R. E., Zoller, A. S., Rudel, R. K., Gomez-Isla, T.,
Blacker, D., Hyman, B. T., Locascio, J. J., Johnson, K. A., Sperling, R. A.,
Marshall, G. A., & Rentz, D. M. (2014). Subjective cognitive concerns and
neuropsychiatric predictors of progression to the early clinical stages of
Alzheimer disease. The American Journal of Geriatric Psychiatry, 22(12),
1642—1651. https://doi.org/10.1016/j.jagp.2014.02.007.

Dubois, B., Slachevsky, A., Litvan, 1., & Pillon, B. (2000). The FAB: A Frontal
Assessment Battery at bedside. Neurology, 55(11), 1621-1626. https://doi.
org/10.1212/wnl.55.11.1621.

Feldman, H., Scheltens, P., Scarpini, E., Hermann, N., Mesenbrink, P.,
Mancione, L., Tekin, S., Lane, R., & Ferris, S. (2004). Behavioral symptoms
in mild cognitive impairment. Neurology, 62(7), 1199-1201. https://doi.
org/10.1212/01.wnl.0000118301.92105.ce.

Ferrando, P. J., & Lorenzo-Seva, U. (2017). Program FACTOR at 10: Origins,
development and future directions. Psicothema, 29(2), 236-240. https://doi.
org/10.7334/psicothema2016.304.

Ferrando, P. J., Lorenzo-Seva, U., Hernandez-Dorado, A., & Muiiiz, J. (2022).
Decalogue for the factor analysis of test items. Psicothema, 34(1), 1-7.
https://doi.org/10.7334/psicothema2021.456

Ferrin, M. T., Gonzalez, L.F., & Meijide-Miguez, H. (2011). Escalas de
valoracion funcional en el anciano [Functional Assesment Scales in the
Elderly]. Galicia Clinica, 72(1), 11-16. https:/dialnet.unirioja.es/descarga/
articulo/4098178.pdf.

Fischer, C.E., Ismail, Z., & Schweizer, T. A. (2012a). Impact of neuropsychiatric
symptoms on caregiver burden in patients with Alzheimer’s disease.
Neurodegenerative Disease Management, 2(3), 269-277. https:/doi.
org/10.2217/nmt.12.19.

Fischer, C. E., Ismail, Z., & Schweizer, T. A. (2012b). Delusions increase
functional impairment in Alzheimer’s disease. Dementia and Geriatric
Cognitive Disorders, 33(6), 393—-399. https://doi.org/10.1159/000339954.

Fiske, A., Wetherell, J. L., & Gatz, M. (2009). Depression in older adults.
Annual Review of Clinical Psychology, 5, 363-389. https://doi.org/10.1146/
annurev.clinpsy.032408.153621.

Gomez-Benito, J., Hidalgo, M. D., & Zumbo, B. D. (2013). Effectiveness of
combining statistical tests and effect sizes when using logistic discriminant
function regression to detect differential item functioning for polytomous
items. Educational and Psychological Measurement, 73(5), 875- 897.
https://doi.org/10.1177/0013164413492419.

Ismail, Z., Agiiera-Ortiz, L., Brodaty, H., Cieslak, A., Cummings, J., Fischer, C.
E., Gauthier, S., Geda, Y. E., Herrmann, N., Kanji, J., Lanctét, K. L., Miller,

97


https://dialnet.unirioja.es/servlet/articulo?codigo=4065278
https://dialnet.unirioja.es/servlet/articulo?codigo=4065278
https://doi.org/10.33588/rn.6507.2017170
https://doi.org/10.33588/rn.6507.2017170
https://doi.org/10.1080/09540260802099968
https://doi.org/10.1080/09540260802099968
https://doi.org/10.1007/s40266-013-0092-x
https://doi.org/10.1007/s40266-013-0092-x
https://doi.org/10.1159/000357775
https://doi.org/10.4103/0256-4947.87100
https://doi.org/10.1016/s0028-3932(01)00055-0
https://doi.org/10.1016/s0028-3932(01)00055-0
https://pesquisa.bvsalud.org/portal/resource/pt/ibc-16385
https://doi.org/10.1016/j.jad.2007.11.008
https://doi.org/10.1016/j.jad.2007.11.008
https://doi.org/10.1016/j.jagp.2019.03.023
https://doi.org/10.1016/j.jagp.2019.03.023
https://doi.org/10.7334/psicothema2019.153
https://doi.org/10.7334/psicothema2019.153
https://doi.org/10.3389/fneur.2012.00073
https://doi.org/10.3233/JAD-220006
https://doi.org/10.3233/JAD-220006
https://doi.org/10.1017/S1041610217001855
https://doi.org/10.1017/S1041610217001855
https://doi.org/10.1212/wnl.44.12.2308
https://doi.org/10.1016/j.jagp.2020.07.011
https://doi.org/10.1016/j.jagp.2020.07.011
https://doi.org/10.1016/j.jagp.2014.02.007
https://doi.org/10.1212/wnl.55.11.1621
https://doi.org/10.1212/wnl.55.11.1621
https://doi.org/10.1212/01.wnl.0000118301.92105.ee
https://doi.org/10.1212/01.wnl.0000118301.92105.ee
https://doi.org/10.7334/psicothema2016.304
https://doi.org/10.7334/psicothema2016.304
https://doi.org/10.7334/psicothema2021.456
https://dialnet.unirioja.es/descarga/articulo/4098178.pdf
https://dialnet.unirioja.es/descarga/articulo/4098178.pdf
https://doi.org/10.2217/nmt.12.19
https://doi.org/10.2217/nmt.12.19
https://doi.org/10.1159/000339954
https://doi.org/10.1146/annurev.clinpsy.032408.153621
https://doi.org/10.1146/annurev.clinpsy.032408.153621
https://doi.org/10.1177/0013164413492419

Pereira-Abello et al. / Psicothema (2024) 36(1) 91-99

D. S., Mortby, M. E., Onyike, C. U., Rosenberg, P. B., Smith, E. E., Smith,
G. S., Sultzer, D. L., Lyketsos, C., & NPS Professional Interest Area of the
International Society of to Advance Alzheimer’s Research and Treatment
(NPS-PIA of ISTAART) (2017). The Mild Behavioral Impairment
Checklist (MBI-C): A rating scale for neuropsychiatric symptoms in pre-
dementia populations. Journal of Alzheimer's Disease, 56(3), 929-938.
https://doi.org/10.3233/JAD-160979.

Ismail, Z., Smith, E. E., Geda, Y., Sultzer, D., Brodaty, H., Smith, G.,
Agiiera-Ortiz, L., Sweet, R., Miller, D., Lyketsos, C. G., & ISTAART
Neuropsychiatric
Neuropsychiatric symptoms as early manifestations of emergent dementia:

Symptoms ~ Professional Interest Area (2016).

Provisional diagnostic criteria for mild behavioral impairment. Alzheimer s
& Dementia: The Journal of the Alzheimers Association, 12(2), 195-202.
https://doi.org/10.1016/j.jalz.2015.05.017.

Karttunen, K., Karppi, P., Hiltunen, A., Vanhanen, M., Vélimaki, T., Martikainen,
J., Valtonen, H., Sivenius, J., Soininen, H., Hartikainen, S., Suhonen, J.,
Pirttild, T., & ALSOVA study group (2011). Neuropsychiatric symptoms
and quality of life in patients with very mild and mild Alzheimer’s disease.
International Journal of Geriatric Psychiatry, 26(5), 473—482. https:/doi.
org/10.1002/gps.2550.

Kohler, S., Allardyce, J., Verhey, F. R., McKeith, I. G., Matthews, F., Brayne, C.,
Savva, G. M., & Medical Research Council Cognitive Function and Ageing
Study (2013). Cognitive decline and dementia risk in older adults with
psychotic symptoms: a prospective cohort study. The American Journal
of Geriatric Psychiatry: Olfficial Journal of the American Association
for Geriatric Psychiatry, 21(2), 119-128. https://doi.org/10.1016/j.
jagp.2012.10.010.

Lanctét, K. L., Amatniek, J., Ancoli-Israel, S., Arnold, S. E., Ballard, C.,
Cohen-Mansfield, J., Ismail, Z., Lyketsos, C., Miller, D. S., Musiek, E.,
Osorio, R. S., Rosenberg, P. B., Satlin, A., Steffens, D., Tariot, P., Bain,
L. J., Carrillo, M. C., Hendrix, J. A., Jurgens, H., & Boot, B. (2017).
Neuropsychiatric signs and symptoms of Alzheimer’s disease: New
treatment paradigms. Alzheimer’s & Dementia, 3(3), 440-449. https:/
doi.org/10.1016/j.trci.2017.07.001.

Landau, S. M., Harvey, D., Madison, C. M., Reiman, E. M., Foster, N. L.,
Aisen, P. S., Petersen, R. C., Shaw, L. M., Trojanowski, J. Q., Jack, C. R.,
Jr, Weiner, M. W., Jagust, W. J., & Alzheimer’s Disease Neuroimaging
Initiative (2010). Comparing predictors of conversion and decline in mild
cognitive impairment. Neurology, 75(3), 230-238. https://doi.org/10.1212/
WNL.0b013e3181e8e8b8.

Lawton, M. P, & Brody, E. M. (1969). Assessment of older people: Self-
maintaining and instrumental activities of daily living. The Gerontologist,
9(3), 179-186. https://doi.org/10.1093/geront/9.3 1.179.

Leoutsakos, J. M., Forrester, S. N., Lyketsos, C. G., & Smith, G. S. (2015). Latent
Classes of Neuropsychiatric Symptoms in NACC controls and conversion
to mild cognitive impairment or dementia. Journal of Alzheimer s Disease,
48(2), 483-493. htps:/doi.org/10.3233/JAD-150421.

Lobo, A., Saz, P., Marcos, G., Dia, J. L., de la Camara, C., Ventura, T., Morales
Asin, F., Fernando Pascual, L., Montaiiés, J. A., & Aznar, S. (1999).
Revalidacion y normalizacion del Mini-Examen Cognoscitivo (primera
version en castellano del Mini-Mental Status Examination) en la poblacion
general geriatrica [Revalidation and standardization of the cognition mini-
exam (first Spanish version of the Mini-Mental Status Examination) in the
general geriatric population]. Medicina Clinica, 112(20), 767-774. https://
www.elsevier.es/en/linksolver/ft/ivp/0025-7753/112/767.

Lorenzo-Seva, U., & Ferrando, P. J. (2013). FACTOR 9.2: A comprehensive
program for fitting exploratory and semiconfirmatory factor analysis and
IRT models. Applied Psychological Measurement, 37(6), 497-498. https:/
doi.org/10.1177/0146621613487794.

98

Lorenzo-Seva, U., & Ferrando, P. J. (2021). MSA: The forgotten index for
identifying inappropriate items before computing exploratory item factor
analysis. Methodology, 17(4), 296-306. https://doi.org/10.5964/meth.7185

Mallo, S. C., Ismail, Z., Pereiro, A. X., Facal, D., Lojo-Seoane, C., Campos-
Magdaleno, M., & Juncos-Rabadan, O. (2018). Assessing mild behavioral
impairment with the Mild Behavioral Impairment-Checklist in people with
mild cognitive impairment. Journal of Alzheimer s Disease, 66(1), 83-95.
https://doi.org/10.3233/JAD-180131.

Mallo, S. C., Ismail, Z., Pereiro, A. X., Facal, D., Lojo-Seoane, C., Campos-
Magdaleno, M., & Juncos-Rabadan, O. (2019). Assessing mild behavioral
impairment with the mild behavioral impairment checklist in people with
subjective cognitive decline. International Psychogeriatrics, 31(2), 231—
239. https://doi.org/10.1017/S1041610218000698.

Masters, M. C., Morris, J. C., & Roe, C. M. (2015). “Noncognitive” symptoms
of early Alzheimer disease: A longitudinal analysis. Neurology, 84(6), 617—
622. https://doi.org/10.1212/WNL.0000000000001238.

Meulen, E. F., Schmand, B., van Campen, J. P., de Koning, S. J., Ponds, R.
W., Scheltens, P., & Verhey, F. R. (2004). The Seven Minute Screen: A
neurocognitive screening test highly sensitive to various types of dementia.
Journal of Neurology, Neurosurgery, and Psychiatry, 75(5), 700-705.
https://doi.org/10.1136/jnnp.2003.021055.

Nowrangi, M. A., Lyketsos, C. G., & Rosenberg, P. B. (2015). Principles and
management of neuropsychiatric symptoms in Alzheimer’s dementia.
Alzheimer s Research & Therapy, 7(1), Article 12. https://doi.org/10.1186/
$13195-015-0096-3.

Ortega-Orcos, R., Salinero-Fort, M. A., Khajoui, A. K, Aparicio, S.V, &
de Dios del Valle, R. (2007). Validacion de la version espaiiola de 5
y 15 items de la Escala de Depresion Geriatrica en personas mayores
en Atencion Primaria [Validation of 5 and 15 items Spanish version
of the geriatric depression scale in elderly subjects in primary health
care setting]. Revista Clinica Espariola, 207(11), 559-562. https://doi.
org/10.1157/13111585.

Pink, A., Stokin, G. B., Bartley, M. M., Roberts, R. O., Sochor, O., Machulda,
M. M., Krell-Roesch, J., Knopman, D. S., Acosta, J. L., Christianson, T.
J., Pankratz, V. S., Mielke, M. M., Petersen, R. C., & Geda, Y. E. (2015).
Neuropsychiatric symptoms, APOE &4, and the risk of incident dementia: a
population-based study. Neurology, 84(9), 935-943. https://doi.org/10.1212/
WNL.0000000000001307.

Rosenberg, P. B., Mielke, M. M., Appleby, B. S., Oh, E. S, Geda, Y. E., &
Lyketsos, C. G. (2013). The association of neuropsychiatric symptoms
in MCI with incident dementia and Alzheimer disease. The American
Journal of geriatric psychiatry: official journal of the American Association
for Geriatric  Psychiatry, 21(7), 685-695. https://doi.org/10.1016/j.
jagp.2013.01.006.

Sheikh, F., Ismail, Z., Mortby, M. E., Barber, P., Cieslak, A., Fischer, K.,
Granger, R., Hogan, D. B., Mackie, A., Maxwell, C. J., Menon, B.,
Mueller, P., Patry, D., Pearson, D., Quickfall, J., Sajobi, T., Tse, E.,
Wang, M., Smith, E. E., & PROMPT registry investigators (2018).
Prevalence of mild behavioral impairment in mild cognitive impairment
and subjective cognitive decline, and its association with caregiver
burden. International Psychogeriatrics, 30(2), 233-244. https://doi.
org/10.1017/S104161021700151X.

Simonetti, A., Pais, C., Jones, M., Cipriani, M. C., Janiri, D., Monti, L., Landi, F.,
Bernabei, R., Liperoti, R., & Sani, G. (2020). Neuropsychiatric symptoms in
elderly with dementia during COVID-19 pandemic: Definition, treatment,
and cuture directions. Frontiers in Psychiatry, 11, Article 579842. https:/
doi.org/10.3389/fpsyt.2020.579842.

Steinberg, M., Shao, H., Zandi, P., Lyketsos, C. G., Welsh-Bohmer, K. A.,
Norton, M. C., Breitner, J. C., Steffens, D. C., Tschanz, J. T., & Cache County


https://doi.org/10.3233/JAD-160979
https://doi.org/10.1016/j.jalz.2015.05.017
https://doi.org/10.1002/gps.2550
https://doi.org/10.1002/gps.2550
https://doi.org/10.1016/j.jagp.2012.10.010
https://doi.org/10.1016/j.jagp.2012.10.010
https://doi.org/10.1016/j.trci.2017.07.001
https://doi.org/10.1016/j.trci.2017.07.001
https://doi.org/10.1212/WNL.0b013e3181e8e8b8
https://doi.org/10.1212/WNL.0b013e3181e8e8b8
https://doi.org/10.1093/geront/9.3_1.179
https://doi.org/10.3233/JAD-150421
https://www.elsevier.es/en/linksolver/ft/ivp/0025-7753/112/767
https://www.elsevier.es/en/linksolver/ft/ivp/0025-7753/112/767
https://doi.org/10.1177/0146621613487794
https://doi.org/10.1177/0146621613487794
https://doi.org/10.5964/meth.7185
https://doi.org/10.3233/JAD-180131
https://doi.org/10.1017/S1041610218000698
https://doi.org/10.1212/WNL.0000000000001238
https://doi.org/10.1136/jnnp.2003.021055
https://doi.org/10.1186/s13195-015-0096-3
https://doi.org/10.1186/s13195-015-0096-3
https://doi.org/10.1157/13111585
https://doi.org/10.1157/13111585
https://doi.org/10.1212/WNL.0000000000001307
https://doi.org/10.1212/WNL.0000000000001307
https://doi.org/10.1016/j.jagp.2013.01.006
https://doi.org/10.1016/j.jagp.2013.01.006
https://doi.org/10.1017/S104161021700151X
https://doi.org/10.1017/S104161021700151X
https://doi.org/10.3389/fpsyt.2020.579842
https://doi.org/10.3389/fpsyt.2020.579842

Mild Behavioral Impairment Screening Test

Investigators (2008). Point and 5-year period prevalence of neuropsychiatric

symptoms in dementia: The Cache County Study. International Journal of

Geriatric Psychiatry, 23(2), 170-177. https://doi.org/10.1002/gps.1858.

Taragano, F. E., Allegri, R. F., Heisecke, S. L., Martelli, M. 1., Feldman, M.
L., Sanchez, V., Garcia, V. A., Tufro, G., Castro, D. M., Leguizamon,
P. P, Guelar, V., Ruotolo, E., Zegarra, C., & Dillon, C. (2018). Risk
of conversion to dementia in a mild behavioral impairment group
compared to a psychiatric group and to a mild cognitive impairment
group. Journal of Alzheimer's Disease, 62(1), 227-238. https://doi.
org/10.3233/JAD-170632.

Teng, E., Lu, P. H., & Cummings, J. L. (2007). Neuropsychiatric symptoms
are associated with progression from mild cognitive impairment to
Alzheimer’s disease. Dementia and Geriatric Cognitive Disorders,
24(4), 253-259. https://doi.org/10.1159/000107100.

Wise, E. A., Rosenberg, P. B., Lyketsos, C. G., & Leoutsakos, J. M. (2019).
Time course of neuropsychiatric symptoms and cognitive diagnosis in

national Alzheimer’s coordinating centers volunteers. Alzheimer'’s &
Dementia, 11, 333-339. https://doi.org/10.1016/j.dadm.2019.02.006.

Woolley, J. D., Khan, B. K., Murthy, N. K., Miller, B. L., & Rankin,
K. P. (2011). The diagnostic challenge of psychiatric symptoms in
neurodegenerative disease: Rates of and risk factors for prior psychiatric
diagnosis in patients with early neurodegenerative disease. The Journal
of Clinical Psychiatry, 72(2), 126-133. https://doi.org/10.4088/
JCP.10m06382o0li.

Yesavage, J. A., Brink, T. L., Rose, T. L., Lum, O., Huang, V., Adey, M., &
Leirer, V. O. (1982). Development and validation of a geriatric depression
screening scale: A preliminary report. Journal of Psychiatric Research,
17(1), 37-49. https://doi.org/10.1016/0022-3956(82)90033-4.

Zubenko, G. S., Moossy, J., Martinez, A. J., Rao, G., Claassen, D., Rosen,
J., & Kopp, U. (1991). Neuropathologic and neurochemical correlates
of psychosis in primary dementia. Archives of Neurology, 48(6), 619—
624. https://doi.org/10.1001/archneur.1991.00530180075020.

99


https://doi.org/10.1002/gps.1858
https://doi.org/10.3233/JAD-170632
https://doi.org/10.3233/JAD-170632
https://doi.org/10.1159/000107100
https://doi.org/10.1016/j.dadm.2019.02.006
https://doi.org/10.4088/JCP.10m06382oli
https://doi.org/10.4088/JCP.10m06382oli
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1001/archneur.1991.00530180075020

	Method 
	Results 
	Discussion 
	Funding 
	References 

