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Abstract 

Background:  The objective was to describe the prevalence and intensity of neuropsychiatric symptoms (NPSs) 
isolated and grouped into subsyndromes in patients with dementia in primary care (PC) to analyse their distribution 
based on stages of dementia and the relationship between them and the intensity of symptoms.

Methods:  Design: Cross-sectional study. Setting and population: Patients with dementia, not institutionalized, in a PC 
follow-up. Variables: Sociodemographic and clinical variables. Assessment instruments: The frequency and intensity of 
NPSs were measured with the Neuropsychiatric Inventory (NPI), and the stages of dementia with the Global Deterio‑
ration Scale (GDS). Statistical analysis: The number of NPSs per patient, the mean NPI value, and the prevalence and 
intensity of NPSs isolated and grouped into subsyndromes were calculated, as were their 95% confidence intervals 
(CIs). The analyses were performed on an overall basis and by GDS scores. To analyse the association between the NPI 
and GDS scores, multivariate analysis was performed with a generalized linear model.

Results:  Overall, 98.4% (95% CI 94.5;99.8) of the patients presented some type of NPS, with an average of five 
symptoms per patient. The most frequent symptoms were apathy [69.8% (95% CI 61.1;77.5)], agitation [55.8% (95% CI 
46.8;64.5)] and irritability [48.8% (95% CI 39.9;57.8)]. The more intense NPSs were apathy [NPI 3.2 (95% CI 2.5;3.8)] and 
agitation [NPI 3.2 (95% CI 2.5;4.0)]. For subsyndromes, hyperactivity predominated [86.0% (95% CI 78.8;91.5)], followed 
by apathy [77.5% (95% CI 69.3;84.4]). By phase of dementia, the most common isolated symptom was apathy (60.7–
75.0%). Affective symptoms and irritability predominated in the initial stages, and psychotic symptoms predominated 
in advanced stages. The mean NPI score was 24.9 (95% CI 21.5;28.4) and increased from 15.6 (95% CI 8.2;23.1) for GDS 
3 to 28.9 (95% CI 12.6;45.1) for GDS 7. Patients with in the most advanced stages of dementia presented an NPI score 
7.6 (95% CI 6.8;8.3) points higher than the score for mild dementia with adjustment for the other variables.

Conclusions:  A high prevalence of NPSs was found among patients with dementia treated in PC. Symptoms change 
and increase in intensity as the disease progresses. Scales such as the NPI allow these symptoms to be identified, 
which may facilitate more stage-appropriate management.
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Background
Dementia is a process that causes disability and depend-
ency in the elderly, generating significant burdens on car-
egivers and a high cost for society that varies based on 
country and disease severity [1]. Neuropsychiatric symp-
toms (NPSs) or behavioural and psychological symptoms 
of dementia (BPSDs) [2] are a series of symptoms related 
to altered perception, content of thought, mood and 
behaviour that can occur in people with dementia, con-
stituting part of how the disease is expressed. Since 2011, 
NPSs have been considered, along with cognitive and 
functional impairment, a basic criterion in the diagnosis 
of dementia or major neurocognitive disorder [3].

NPSs can occur in 50–98% of patients living in the 
community [4–15] and include depression, anxiety, apa-
thy, agitation, irritability, continuous complaints, delu-
sions, hallucinations, disinhibition and sleep or appetite 
disturbances, among others. They appear at any stage of 
the disease [16], even very early on [4, 10, 14], varying in 
frequency and intensity based on the degree of cognitive 
impairment and the type of dementia [11, 17, 18]. Thus, 
compared with Alzheimer’s disease, depression is more 
frequent in vascular dementia, and delusions and hal-
lucinations are more frequent in Lewy body dementia, 
manifesting in earlier stages [18, 19]. NPSs worsen the 
prognosis and accelerate progression to severe dementia 
and even death [20, 21].

BPSDs also appear more frequently (43%) in patients 
with mild cognitive impairment (MCI) than in the gen-
eral population. Their presence is considered a risk factor 
for MCI without dementia progressing to dementia [22], 
with an estimated annual transition rate of 25% [23].

In most patients, several of these symptoms can appear 
simultaneously, grouped into subgroups of symptoms 
or subsyndromes whose pathogenesis and management 
may be similar [2].

There are different scales to evaluate NPSs, in isola-
tion, such as the Geriatric Depression Scale and scales to 
measure aggression or inappropriate sexual behaviour, or 
together, such as the Neuropsychiatric Inventory (NPI) 
[24], the Behavioural Pathology in Alzheimer’s Disease 
Rating Scale (BEHAVE-AD) [25] and the Alzheimer’s 
Disease Assessment Scale (ADAS) [26].

Few studies on NPSs have been conducted in the con-
text of primary care (PC) [6, 27]; however, at this level of 
care, most patients with dementia are treated throughout 
the disease process.

The main objective of this study was to describe the 
prevalence and intensity of NPSs isolated and grouped 
into subsyndromes in patients with dementia treated 
in PC and to analyse their distribution based on stages 
of dementia. As a secondary objective, the relation-
ship between the stages of dementia and the intensity of 
symptoms, as measured by the NPI score, was analysed.

Methods
Study design, setting and participants
This was a cross-sectional descriptive observational 
study in two urban health centres in the municipalities of 
Alcorcón and Villaviciosa de Odón located in the west-
ern portion of the Community of Madrid (Spain); these 
municipalities have a combined registered population of 
43,594 people, of whom 9247 were ≥ 65 years old. For the 
preparation of the article, the STROBE recommendations 
were followed [28].

Between November 1, 2015, and January 31, 2016, 
patients of all ages with a previous diagnosis of dementia 
identified with the International Classification of Primary 
Care (ICPC) code P70 and/or with specific treatment for 
dementia (anticholinesterase drugs (ATC code: N06D) 
and/or memantine (ATC code: N06DX01)) were selected 
from the electronic health records (EHRs) of the Com-
munity of Madrid (PC-Madrid). Eligible patients had a 
least one consultation or received PC in 2015 and had a 
known caregiver who agreed to participate in the study 
and signed the informed consent form. For patients 
with professional caregivers, informed consent was also 
requested from the legal representative of the patient. 
Informed consent was also requested from the patient 
himself or herself if considered able to do so at the dis-
cretion of the physician responsible. Institutionalized 
patients and/or patients with previous major mental dis-
orders such as schizophrenia or other psychotic disorders 
were excluded, as well as those patients whose caregiv-
ers presented difficulties with language while conducting 
the interview and those who refused to participate in the 
study.

Based on these criteria, 129 patients were included in 
the study. With this sample size and considering an esti-
mated prevalence of NPSs from 75 to 98%, based on dif-
ferent published studies [4, 6, 9, 10, 14], the estimation 
precision for our study was between 2.4 and 7.5%.

Data collection was performed by reviewing the EHRs 
of the patients and interviewing primary caregivers.

Keywords:  Dementia; Alzheimer’s disease, Behavioural symptoms, Neuropsychiatric symptoms, Prevalence 
subsyndromes, Primary care, Neuropsychiatric inventory, Global deterioration scale, Psychological tests
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Variables and assessment instruments
The following patient sociodemographic variables were 
collected: age, sex, highest level of education, type of 
coexistence and relationship between patient and car-
egiver. The following clinical variables were collected: 
duration of dementia, cognitive function and progression 
stage, functional assessment, presence of NPSs and treat-
ment for dementia (specific and for NPSs). Reisberg’s [29] 
Global Deterioration Scale (GDS) was used to classify the 
progression stage, where GDS 3 is mild cognitive decline 
and GDS 7 is very severe cognitive decline. For the analy-
sis, the stages were grouped into mild (GDS 3 and 4), 
moderate (GDS 5) and severe (GDS 6 and 7) dementia. 
Functional assessment was performed using the Barthel 
index [30] with the levels of dependency established by 
Shah et  al. [31]. Dementia-specific treatment was con-
sidered if they had been prescribed anticholinesterase 
drugs (ATC code: N06D) and/or memantine (ATC code: 
N06DX01). The use of neuroleptics, antidepressants and/
or benzodiazepines was assumed to be a possible symp-
tomatic treatment for NPSs.

The frequency and severity of NPSs were measured 
with the NPI [32], a structured interview whose objective 
is to obtain information on the presence of psychological 
and behavioural symptoms in patients with Alzheimer’s 
disease and other dementias. It explores the presence, in 
a preset period of time, usually the last month, of 10 dif-
ferent symptoms or subscales: delusions, hallucinations, 
agitation/aggressiveness, depression, anxiety, elation/
euphoria, apathy/indifference, disinhibition, irritability/
lability, and aberrant motor behaviour (NPI-10), to which 
sleep and nighttime behaviour disorders and appetite and 
eating disorders were added later (NPI-12) (https://​eprov​
ide.​mapi-​trust.​org/​instr​uments/​neuro​psych​iatric-​inven​
tory-​12-​item-​versi​on). The NPI measures the frequency 
of each of these symptoms from 1 (less than once per 
week) to 4 (very frequently) and severity from 1 (pro-
duces little distress in the patient) to 3 (very disturbing 
to the patient and difficult to redirect). The score for each 
subscale is obtained from the product of the frequency 
and severity of each specific symptom. The total score 
is obtained by adding the value for all the subscales and 
ranges from 0 points (absence of neuropsychiatric disor-
der) to a maximum of 144 points. It has been validated 
in the Spanish population [33]. Before data collection, the 
six researchers who conducted the interviews received 
prior information and training on the proper use of this 
tool.

The symptoms detected with the NPI were divided 
into two groups based on whether they were signifi-
cant (those whose intensity, that is, the product of fre-
quency and severity, was ≥4) or not significant (intensity 
score < 4) [18].

In addition, the symptoms detected with the NPI were 
grouped into four subsyndromes or subgroups of symp-
toms based on the classification of Aalten et al. 2007 [2]: 
“hyperactivity” (aggressiveness, disinhibition, irritabil-
ity, aberrant motor behaviour and euphoria); “psychosis” 
(hallucinations, delusions and sleep disturbance); “Affec-
tive” (depression and anxiety) and “apathy” (apathy and 
appetite disturbance). The criterion used to define the 
presence of a subsyndrome was that the patient pre-
sented one or more of the symptoms that constituted the 
group; the presence of all symptoms of a subsyndrome 
simultaneously was not necessary.

Statistical analysis
A descriptive analysis of the sociodemographic and 
clinical characteristics of the included patients was per-
formed. The qualitative variables are expressed as fre-
quencies and percentages, and the quantitative variables 
are expressed as means and standard deviations or medi-
ans and interquartile ranges for data with a nonnormal 
distribution.

The prevalence of NPSs, the number of symptoms per 
patient and the mean value of the NPI based on sociode-
mographic and clinical characteristics were calculated, as 
were the 95% confidence intervals. The frequency, sever-
ity and intensity of NPSs were described, each separately 
and grouped into subsyndromes [2]. Calculations were 
performed for all symptoms and for significant symp-
toms (NPI ≥ 4) [4]. In each GDS progression stage, the 
mean number of symptoms per patient, the mean value 
of the NPI and the frequency and intensity of each symp-
tom and of each subsyndrome were analysed.

The association of sociodemographic and clinical 
variables with significant (NPI ≥ 4) or nonsignificant 
(NPI < 4) symptoms was assessed using the chi squared 
test, and associations with the NPI were measured as a 
total score using Student’s t-test and ANOVA. To ana-
lyse the relationship between the NPI score (dependent 
variable) and the stages of dementia (mild, moderate and 
severe dementia), a generalized linear model (GLM) was 
constructed. As fit variables, sociodemographic variables 
(age, sex, and education) and clinical variables (duration, 
level of dependency based on the Barthel index, spe-
cific treatment for dementia, and treatment with neu-
roleptics, antidepressants and benzodiazepines) were 
included. This analysis tool was chosen because of its 
greater tolerance to not meeting the assumptions neces-
sary to build classical models; GLMs can obtain unbiased 
estimators of associations in the presence of heterosce-
dasticity [34]. Maximum likelihood methods were used 
for parameter estimations in the GLM, allowing us to 
obtain results without having to smooth the depend-
ent variable and without the possible heteroscedasticity 

https://eprovide.mapi-trust.org/instruments/neuropsychiatric-inventory-12-item-version
https://eprovide.mapi-trust.org/instruments/neuropsychiatric-inventory-12-item-version
https://eprovide.mapi-trust.org/instruments/neuropsychiatric-inventory-12-item-version
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being problematic [35, 36]. To prevent errors in the 
specification of the model, estimate errors were calcu-
lated by robust methods [37, 38] considering the inclu-
sion of patients from different groups (health centres). To 
select the best model, the Akaike information criterion 
(AIC), Bayes information criteria (BIC) and the adjusted 
McFadden pseudo-R2 were studied [39]. Improvement 
in BIC values was assessed based on the interpretations 
proposed by Kass and Raftery [40].

Statistical analyses were performed with SPSS version 
26, STATA version 14 and R studio version 1.4.17.17.

Ethics approval
This study was conducted following the principles of the 
Declaration of Helsinki and its subsequent revisions and 
was approved by the Clinical Research Ethics Committee 
of Alcorcón Foundation University Hospital on Septem-
ber 23, 2015.

Results
Of the 356 patients with dementia identified (ICPC 
code P70 and/or use of specific treatment for demen-
tia), 176 met the inclusion criteria and 129 agreed to 
participate in the study. Figure  1 shows the flowchart 
for the study.

No significant differences were found in terms of sex 
and age between the participating patients and those 
who refused to participate or were not located. The 
mean age of the patients was 82.7 years [8], with a pre-
dominance of women (70.5%). A total of 70.5% were 
older than 80 years, and only two patients were younger 
than 65 years. Regarding level of education, the major-
ity (72.9%) had primary education (34.1% incomplete), 
7.0% were illiterate, and a minority had higher educa-
tion or university studies (2.4%). The majority lived 
with a partner (29.4%) or with other relatives, espe-
cially their children (51.2%), and 13.2% of the patients 
lived with a professional caregiver. A total of 62.8% had 
more than 3 years of cognitive decline, and more than 
half (52.7%) had severe or total functional dependency 
with respect to basic activities of daily living. Consid-
ering cognitive function and stage of progression of 
dementia, most patients (83.7%) had a GDS score of 
4, 5 or 6 (mild, moderate and severe dementia, respec-
tively), with the initial (GDS 3) and final (GDS 7) stages 
being less represented. A total of 72.9% were under 
specific treatment for dementia with anticholinesterase 
drugs and/or memantine. Of the drugs used for NPSs, 
48.1% were antidepressants, 42.6% were neuroleptics, 
and 35.7% were benzodiazepines. Table  1 shows the 

Fig. 1  Study flowchart. Legend: P70: ICPC code (International Classification of Primary Care). EHRs: electronic health records. IC: informed consent
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Table 1  Sociodemographic and clinical characteristics of and NPI scores for patients with dementia included in the study

N (%) Total NPI score

Mean (SD) CI (95%) p

Age

  < 65 years 2 (1.6%) 10.5 (6.4) (−46.7;67.7) 0.709

  65–74 years 21 (16.3%) 26.2 (23.0) (15.8;36.7)

  75–79 years 15 (11.6%) 27.4 (27.3) (12.3;42.5)

  ≥ 80 years 91 (70.5%) 24.6 (18.0) (20.8;28.3)

Sex

  Men 38 (29.5%) 24.2 (21.8) (17.0;31.4) 0.782

  Women 91 (70.5%) 25.3 (19.2) (21.3;29.2)

Education

  Illiterate 9 (7.0%) 20.7 (22.1) (3.7;37.6) 0.619

  No education (less than 5 years) 44 (34.1%) 26.3 (19.5) (20.4;32.3)

  Primary education (more than 5 years, without completing mandatory education to 16 years 
old)

50 (38.8%) 27.2 (20.7) (21.3;33.1)

  Secondary education, 7th-10 grade (EGB, ESO, elementary baccalaureate) 17 (13.1%) 21.6 (20.4) (11.1;32.1)

  Baccalaureate, 11th–12th grade high school (post-16 education) 6 (4.6%) 17.2 (14.0) (2.4;31.9)

  Higher education (vocational) and university 3 (2.4%) 14.0 (13.5) (−19.6;47.6

Habitation

  Alone 8 (6.2%) 19.3 (20.6) (2.0;36.5) 0.609

  With partner 38 (29.4%) 25.3 (21.0) (18.4;32.2)

  With family (with or without partner) 66 (51.2%) 24.1 (18.5) (19.6;28.7)

  With professional caregiver 17 (13.2%) 29.9 (23.1) (18.1;41.8)

GDS stage

  GDS 3 (mild CD, borderline deterioration) 8 (6.2%) 15.6 (8.9) (8.2;23.1) 0.301

  GDS 4 (moderate CD, mild dementia) 38 (29.4%) 21.0 (16.6) (15.5;26.4)

  GDS 5 (moderately severe CD, moderate dementia) 42 (32.6%) 27.1 (22.3) (20.1;34.0)

  GDS 6 (severe CD, moderately severe dementia) 28 (21.7%) 28.0 (18.1) (20.9;35.0)

  GDS 7 (very severe CD, severe dementia) 13 (10.1%) 28.9 (26.9) (12.6;45.1)

Barthel index

  Independent (100 points) 18 (14.0%) 14.7 (14.0) (7.8;21.7) 0.214

  Slight dependency (91–99 points) 6 (4.6%) 22.7 (27.5) (−6.2;51.5)

  Moderate dependency (61–90 points) 37 (28.7%) 26.2 (20.1) (19.5;33.0)

  Severe dependency (21–60 points) 35 (27.1%) 27.0 (17.6) (21.0;33.0)

  Total dependency (< 21 points) 33 (25.6%) 27.3 (22.5) (19.3;35.2)

Duration of dementia

  ≤ 1 year 9 (7.0%) 30.8 (25.3) (11.3;50.2) 0.736

  1–3 years 39 (30.2%) 25.6 (21.8) (18.5;32.7)

  3–6 years 47 (36.5%) 23.0 (15.4) (18.4;27.5)

  6–9 years 15 (11.6%) 28.7 (25.3) (14.7;42.7)

  More than 9 years 19 (14.7%) 22.8 (19.4) (13.4;32.2)

Treatment

  No specific treatment 35 (27.1%) 26.4 (22.2) (18,8;34.0) 0.613

  Specific treatment: CEI and/or memantine 94 (72.9%) 24.4 (19.1) (20.5;28.3)

Treatment with neuroleptics

  No 74 (57.4%) 19.7 (16.5) (15.9;23.6) 0.001

  Yes 55 (42.6%) 31.9 (22.0) (26.0;37.9)

Treatment with benzodiazepines

  No 83 (64.3%) 24.0 (20.7) (19.5;28.5) 0.469

  Yes 46 (35.7%) 26.7 (18.5) (21.2;32.2)

Treatment with antidepressants

  No 67 (51.9%) 21.3 (17.7) (17.0;25.7) 0.034

  Yes 62 (48.1%) 28.8 (21.5) (23.4;34.3)

NPI Neuropsychiatric Inventory, GDS Global Deterioration Scale, CD cognitive decline, CEI cholinesterase inhibitors
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main characteristics of the patients who participated in 
the study.

A total of 98.4% (95% CI 94.5; 99.8) of the patients had 
some neuropsychiatric symptoms, and 84.5% (95% CI 
77.1; 90.3) had at least one symptom of clinically signifi-
cant intensity (NPI ≥ 4).

The mean number of symptoms per patient was 5 
(95% CI 4.6; 5.5), decreasing to 3 (95% CI 2.5; 3.3) when 
considering only symptoms of significant intensity. The 
mean total NPI score (per patient) was 24.9 (95% CI 
21.5; 28.4), with a median of 21 (IQR: 10.8–34.0), with 
the highest scores for patients who were treated with 
neuroleptics or antidepressants (p  < 0.05), drugs used 
for the treatment of these symptoms. (See Table 1 and 
Additional file 1).

A relationship was observed between the stage of 
dementia (GDS) and the NPI score, increasing by 7.6 
points on average (95% CI 6.8; 8.3) in the presence of 
severe dementia versus mild dementia, after adjusting 
for sex, age, duration of dementia, and treatment with 
neuroleptics and antidepressants (See Table 2).

Prevalence and intensity of neuropsychiatric symptoms 
and subsyndromes
The most frequent symptom was apathy [69.8% (95% CI 
61.1; 77.5)], followed by agitation [55.8% (95% CI 46.8; 
64.5]). Symptom intensity calculated by frequency and 
severity was greater for both apathy, with a mean of 3.2 
(95% CI 2.5; 3.8), and agitation, with a mean of 3.2 (95% CI 
2.5; 4.0), but the symptom that the caregivers considered 
the most severe (symptoms scoring a 3 for severity accord-
ing to the NPI scale, highly bothersome to the patient and 
difficult for the caregiver to manage) was agitation [18.6% 
(95% CI 12.3; 26.4)]. Euphoria was the least frequent [17.1% 
(95% CI 11.0; 26.7)], lowest severity [1.6% (95% CI 0.2; 5.5)] 
and lowest intensity symptom [0.5 (95% CI 0.3; 0.8)]. When 
considering only significant symptoms (NPI ≥ 4), the most 
frequent were apathy [37.2% (95% CI 28.9; 46.2)], irritabil-
ity [34.9% (95% CI 26.7; 43.8)] and agitation [34.1% (95% CI 
26.0; 43.0)], and the highest intensity symptoms were agita-
tion [8.4 (95% CI 7.5; 9.4)], sleep disorders [8.1 (95% CI 7.0; 
9.3)] and hallucinations [7.8 (95% CI 6.7; 8.9)] (See Fig. 2, 
Additional file 2 and Additional file 3).

Table 2  Relationship between the Neuropsychiatric Inventory (NPI) score and the stages of dementia based on the Global 
Deterioration Scale (GDS)

General linear model. Family: Gaussian. Linking function: identity

AIC: 1115.44

BIC: 1118.30

McFadden pseudo-R2 adjusted: 15.5%

NPI Neuropsychiatric Inventory, GDS Global Deterioration Scale

Total NPI score Coef Robust Std. Err. p 95% CI

Age

  < 65 years ref

  65–74 years 9.64 1.09 0.000 7.50; 11.77

  75–79 years 10.02 5.98 0.094 - 1.70; 21.74

  ≥ 80 years 7.32 0.48 0.000 6.38; 8.26

Sex (men/women)

  Women ref

  Men - 0.42 2.96 0.887 - 6.23; 5.39

GDS stage

  Mild dementia (GDS 3 and 4) ref

  Moderate dementia (GDS 5) 8.30 5.78 0.151 - 3.03; 19.64

  Severe dementia (GDS 6 and 7) 7.58 0.38 0.000 6.83; 8.32

Duration of dementia

  ≤ 3 years ref

  > 3 years −5.01 1.43 0.000 - 7.81; −2,22

Treatment with neuroleptics

  No ref

  Yes 11.22 5.07 0.027 1.29; 21.16

Treatment with antidepressants

  No ref

  Yes 6.44 0.40 0.000 5.65; 7.22
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When grouping symptoms by subsyndromes [2], the 
most common was hyperactivity both in overall fre-
quency [86.0% (95% CI 78.8; 91.5)] and in significant 
symptomatology [62.8% (95% CI 53.8; 71.1)]. Psychotic 
and affective symptoms were presented in similar pro-
portions ([66.7% (95% CI 57.8; 74.7)] and [65.1% (95% 
CI 56.2; 73.3)], respectively), although psychotic symp-
toms contributed to a greater proportion of significant 
symptoms [44.2% (95% CI 35.4; 53.2)] (see Fig.  3 and 
Additional file  2). When analysing the intensity of the 
subsyndromes, those with the highest mean value were 
hyperactivity [9.4 (95% CI 7.8; 11.0)] and psychosis [6.5 
(95% CI 5.5; 8.1)] (see Additional file 3).

Neuropsychiatric symptoms and subsyndromes based 
on the developmental stage of dementia
Figure  4 shows the distribution of (the median) NPI in 
the different stages or phases of dementia based on the 
GDS classification. The mean NPI score for GDS 3 was 
15.6 (95% CI 8.2; 23.1), and that for GDS 7 was 28.9 (95% 
CI 12.6; 45.1) (see Table 1 and Fig. 4).

When analysing the distribution of symptoms based on 
the stages of dementia, variation was observed as cogni-
tive deterioration advanced. Apathy remained the most 
frequent symptom in all phases of the disease, occurring in 
60.7 to 75.0% of patients. In early stages, depression, anxi-
ety and irritability predominated, present in more than 50% 
of patients. Psychotic symptoms (delusions, hallucinations) 

were more common in more advanced stages, GDS 6 and 
7. The intensity of the symptoms as deterioration pro-
gressed was also not homogeneous. Anxiety and depression 
remained more stable, while the intensity of apathy, hallu-
cinations and delusions increased progressively throughout 
the disease. Statistical significance was only found for hal-
lucinations (see Fig. 5, Fig. 6 and Additional file 4).

The distribution of clinically significant symptoms 
(NPI ≥ 4) in the different phases of dementia in terms of 
their frequency and intensity was similar to that described 
for the overall symptoms, and the trend was also signifi-
cant only for hallucinations (See Additional file 5).

When grouping by subsyndrome, the frequency of 
hyperactivity and apathy remained relatively stable 
throughout progression, with hyperactivity being the 
most frequent subsyndrome in all stages except in GDS 6, 
during which psychotic symptoms predominated [82.1% 
(95% CI 63.1; 93.9)]. The affective subsyndrome was more 
common in mild [87.5% (95% CI 47.3; 99.7)] or moder-
ate cognitive decline [73.7% (95% CI 56.9; 86.6)], and 
its frequency decreased as the disease progressed. For 
intensity, as the disease progressed, the mean value of the 
subsyndromes apathy and psychosis increased, with max-
imum values of 6.7 (95% CI 2.5; 10.9) and 11 (95% CI 3.4; 
18.6), respectively, for GDS 7, the affective subsyndrome 
remained stable, and hyperactivity was more intense in 
intermediate phases, with values up to 11.2 (95% CI 8.0; 
14.5) for GDS 5 (see Fig. 7 and Additional file 6).

Fig. 2  Prevalence rates of total neuropsychiatric symptoms and clinically significant symptoms (NPI score ≥ 4) in patients with dementia included 
in the study. Legend: Light bars represent the prevalence of total symptoms, and dark bars the prevalence of clinically significant symptoms (those 
with an NPI frequency by severity score ≥ 4)
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Fig. 3  Frequency of total neuropsychiatric subsyndromes and clinically significant symptoms (NPI ≥ 4), in patients with dementia included in the 
study. Legend: Hyperactivity subsyndrome: aggressiveness, disinhibition, irritability, aberrant motor behaviour and euphoria. Apathy subsyndrome: 
apathy and appetite disorders. Psychosis subsyndrome: hallucinations, delusions and sleep disorders. Affective subsyndrome: depression and 
anxiety. Light bars represent the prevalence of subsyndromes with total symptoms, and dark bars represent those with clinically significant 
symptoms (those with an NPI frequency by severity score ≥ 4)

Fig. 4  The mean NPI score based on dementia progression (GDS stage)
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Discussion
The prevalence of NPSs found in our study was very high 
and tended to be highest in the more advanced stages of 
dementia that present worse functionality, with different 
NPSs presenting different disease severity.

According to their caregivers, almost 100% of the 
patients presented some neuropsychiatric symptoms, 
and approximately 85% had at least one clinically signif-
icant symptom, that is, an NPI score ≥ 4. The prevalence 
results obtained in our study in noninstitutionalized 
patients are similar to those reported by other studies 
carried out in specialized clinics, with prevalence rates 
exceeding 90% [8–11], but higher than those reported 
for community-dwelling patients, with an overall NPS 
prevalence of 50–85% [5, 6, 12–14] and significant 
symptom prevalence of 40–67% [4, 12, 18, 41]. The 
higher prevalence of NPSs found can be explained 
because patients previously diagnosed with demen-
tia were included, unlike other studies that recruited 
patients by screening for dementia in the general 

population, possibly leading to a higher percentage of 
cases of mild dementia [5, 12].

Our patients presented an average of five neuropsychi-
atric symptoms. Studies using the same 12-item version 
of the NPI have reported similar findings [6, 9]. Apathy 
was the most frequent NPS, appearing in 70% of patients 
and being clinically relevant in almost 40%. These data 
are consistent with those of other studies, with prevalence 
rates between 74 and 76% [9, 42, 43]. Apathy stands out as 
the most common symptom in most publications [8–10, 
14, 15], but depression [7, 44–46], sleep [12] and appetite 
disturbances [13] have also been described as the most 
prevalent. These differences may be related to the base-
line characteristics of the study population. Thus, depres-
sion predominated when the percentage of mild [7, 45, 46] 
or moderate [44] dementia in patients was high. Although 
apathy was the most frequent symptom, agitation, sleep 
disorders and hallucinations were the most intense and 
had the greatest weight in the overall NPI score due to the 
impact that they had on the patients and their caregivers.

Fig. 5  Frequency of neuropsychiatric symptoms based on dementia progression (GDS stage) grouped by subsyndromes [2]. Legend: GDS: Global 
Deterioration Scale
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The average total NPI score was 25, without differences 
based on sex or age group, as noted in other publications 
[12, 46]. We also did not find differences based on level of 

education or level of dependency. Regarding coexistence, 
the NPI score was higher for patients who lived with a 
professional caregiver than for those who lived alone or 

Fig. 6  Intensity of neuropsychiatric symptoms in each developmental stage of dementia (GDS) grouped by subsyndromes [2]. Legend: Intensity: 
the average frequency and severity scores for each symptom; range of 0 to 12 for all symptoms. GDS: Global Deterioration Scale

Fig. 7  Frequency and intensity of neuropsychiatric subsyndromes based on the GDS stage of dementia. Legend: GDS: Global Deterioration Scale
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with family (partner or other relatives). Although this 
association was not statistically significant, it reflects the 
reality of having to hire outside caregivers for individu-
als with a greater intensity of symptoms. The average NPI 
score was very similar to the scores reported in studies by 
Aalten et al. 2007 [2] (mean NPI 23) and García-Alberca 
et  al. 2008 [9] (mean NPI 27.9); in contrast, the mean 
score obtained herein was higher than the 12–15 points 
obtained by other authors, a difference that could be 
explained by different characteristics of the study popula-
tions, with a predominance of mild dementia, or the use 
of a 10-symptom version of the NPI instead of the NPI-
12 [27, 44, 46, 47].

The NPI score (NPS intensity) tended to increase as the 
disease progressed, a relationship previously described 
in other studies [15, 18, 48, 49]. In our study, an increase 
of 7.6 points in the NPI was demonstrated between mild 
and advanced dementia after adjusting for sex, age and 
clinical factors that could influence this score, such as 
the duration of dementia and symptomatic treatment 
of NPSs with neuroleptics or antidepressants. In terms 
of the distribution of symptoms based on the differ-
ent stages, apathy was the most frequent in all stages. In 
the early stages (GDS 3), depression, anxiety, irritability 
and sleep disorders predominated, as observed in other 
studies in which symptoms were analysed in patients 
with mild cognitive decline or mild dementia [10, 14, 
15, 45]. Agitation became more frequent in GDS stages 
4 and 5, which correspond to mild-moderate dementia, 
and psychotic symptoms (delusions and hallucinations) 
were more common in advanced stages (GDS 6 and 7), as 
observed in other studies [15, 42].

Changes in the frequency and intensity of NPSs as the 
disease progresses can be better observed by grouping 
symptoms into subsyndromes [2]. The frequency of NPSs 
remained stable for the hyperactivity and apathy subsyn-
dromes, decreased for the affective subsyndrome and 
increased for the psychotic subsyndrome. In contrast, 
intensity behaved differently, increasing both for the psy-
chotic subsyndrome and for apathy throughout disease 
progression, and was more homogeneous for the affec-
tive and hyperactivity subsyndromes.

Numerous studies have grouped NPSs into subsyn-
dromes [13, 15, 21, 27, 45, 47, 50, 51]; however, few stud-
ies have examined their distribution based on GDS stage 
[52], especially in community-dwelling patients. This 
grouping by subsyndrome is of great interest from the 
clinical point of view, especially in a scenario of high fre-
quency consultations, as happens in PC, because it allows 
simplification of the detection of NPSs and provides a 
more suitable approach with pharmacological or non-
pharmacological measures based on the predominating 
symptom at any given time [53–56].

Among the limitations, notably, although the size of 
our sample was small compared with those in popula-
tion-based studies [7, 11, 15, 18, 57], the sample size is 
consistent with those in other studies performed in clini-
cal practice [8–10, 14, 27, 41]. One strength is that our 
entire eligible population was included as study sub-
jects. We believe that our work with noninstitutional-
ized patients in PC follow-up allows a better approach for 
community-based patients than approaches performed 
in neurology and geriatric consultations [2, 7–11, 15, 16, 
18, 41] with more restrictive selection criteria or in insti-
tutionalized patients [49, 58] who have more advanced 
stages of dementia.

In our study, the cognitive level and stage of progres-
sion were determined using the GDS by questioning the 
caregiver. Interviewing or administering cognitive tests 
to the patient directly was not considered following the 
recommendations of the Clinical Research Ethics Com-
mittee (CEIm), which suggests limiting patient distress as 
much as possible if interviewing the caregiver can answer 
the research question. When available, the Mini-mental 
State Examination (MMSE) was also used, but it was not 
included in the final analysis because these data were 
not available for all patients, and it was not essential for 
staging.

Unlike other studies that only included individuals with 
mild-moderate stages of dementia [9, 10, 14] or that lim-
ited the age of inclusion [6, 7, 12, 13], in our study, we 
included patients at all stages of dementia of any age and 
with a diagnosis of dementia of any aetiology. We believe 
that this approach provides greater external validity to 
our results, although it may limit comparisons with other 
studies that only study Alzheimer’s disease [10, 11, 15, 41] 
and/or the most frequent dementias [7, 18]. For exam-
ple, the wide dispersion of symptoms that we observed 
in advanced stages may be related to some patients who 
presented rapid-progression non-Alzheimer dementia.

Although patients in any stage of dementia were 
included, the representativeness of the initial and final 
stages was low. The latter could have occurred because a 
high percentage of these individuals are treated in nurs-
ing homes, which usually occurs for more advanced 
dementia and/or dementia with more intense symptoms. 
The lower representativeness of the initial stages could 
be explained by the usual delay in confirming the diag-
nosis from the onset of the first symptoms of dementia 
[59]. Patients with memory deterioration or very mild 
cognitive decline could have early dementia but were not 
included, as only patients with confirmed dementia were 
included in the study. Accordingly, the results obtained 
in our study can be generalized to noninstitutionalized 
patients with a registered diagnosis of dementia treated 
in PC, which limits their external validity to this setting. 
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The institutionalized population with dementia was not 
the object of study. In relation to the generalization of the 
results in the PC field, the fact that mild dementia may be 
underrepresented in our sample due to registration issues 
in the initial stages, especially until a definitive diagno-
sis is assigned, warrants special consideration. This lack 
of registration or underdiagnosis, which mainly affects 
patients with mild dementia, has been reflected in other 
studies carried out in PC in Spain [60, 61] and in other 
countries [59] and indicate the need to implement insti-
tutional measures that facilitate an earlier diagnosis of 
patients with dementia, from adequate training of health 
professionals to agile systems allowing the execution of 
diagnostic tests in PC and/or referral of patients without 
excessive delays or other levels of care, if necessary, to 
complete the diagnosis.

Despite the need for population studies to determine 
the true prevalence of dementia, the cost and duration 
of these studies does not allow them to be carried out 
in all types of populations or to update them continu-
ously. Therefore, having other more agile detection sys-
tems that allow periodic estimation of the prevalence 
of dementia without excessive error is advisable. In this 
sense, for estimation of patients with dementia through 
real-world data, our method of obtaining data, which has 
been demonstrated in other studies conducted in Spain 
[62, 63], adequately reflects reality by yielding results that 
fall within the margins found in population prevalence 
studies conducted both in our environment [64–66] and 
in Europe and the United States [67, 68].

This study is of interest because of the importance 
that these symptoms have in the management of the dis-
ease and the few studies on NPSs performed at this level 
of care [6, 27]. NPSs condition the quality of life of the 
patient and caregiver and are one of the main reasons 
for PC consults by caregivers of patients with dementia. 
Knowing the frequency and intensity of the most signifi-
cant symptoms and their course in the disease is crucial 
for patient management. However, in clinical practice, 
objective measurement instruments are not usually used 
to identify symptoms or to monitor treatment regimens. 
They are also not usually the object of research in PC, 
unlike the scales that measure cognitive symptoms (such 
as the MMSE) or function (such as the Barthel or Lawton 
activities of daily living scales), commonly used both in 
clinical practice and research. We believe that to improve 
the approach to these symptoms and the adequate care of 
patients and caregivers, it is essential to have a perspec-
tive from the reality of PC, reinforcing research in this 
field. Another point of interest is to verify whether hav-
ing more financial means and/or institutional support for 
care (possibility of hiring a professional caregiver and/
or help in day centres) reduces the burden on caregivers 

or delays the institutionalization of patients with demen-
tia. Making this issue evident may facilitate more public 
assistance to patients with dementia and their families.

Conclusions
The prevalence of NPSs estimated with the NPI scale in 
noninstitutionalized patients with dementia in PC fol-
low-up is high and changes based on the different pro-
gression stages of dementia, with an upward trend in the 
NPI score as dementia progresses. The most frequent and 
intense symptoms are apathy and agitation. As dementia 
progresses, the frequency of apathy is maintained, but 
its intensity increases. Psychotic symptoms (delusions, 
hallucinations) increase in frequency and intensity, and 
affective symptoms (depression, anxiety) decrease in fre-
quency and maintain a similar intensity at all stages. The 
grouping of symptoms in subsyndromes (apathy, hyper-
activity, psychotic and affective symptoms) helps to bet-
ter illustrate the differences in the patterns of symptoms 
throughout the disease and can improve the guidance 
provided to caregivers regarding how to management 
their patient based on which subsyndrome predominates 
at each progression stage.

Abbreviations
ATC​: Anatomical therapeutic chemical classification system; PC: Primary care; 
IC: Informed consent; ICPC: International classification of primary care; CD: 
Cognitive decline; EHR: Electronic health record; CEI: Cholinesterase inhibitor; 
GDS: Global Deterioration Scale; MMSE: Mini-Mental State Examination; NPI: 
Neuropsychiatric Inventory; P70: ICPC dementia code; BPSDs: Behavioural 
and psychological symptoms of dementia; NPSs: Neuropsychiatric symp‑
toms; STROBE: Strengthening the Reporting of OBservational Studies in 
Epidemiology.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12877-​022-​02762-9.

Additional file 1. Distribution of neuropsychiatric symptoms by sex, age 
group and GDS stage based on the intensity of symptoms.

Additional file 2. Prevalence of neuropsychiatric symptoms and subsyn‑
dromes in patients with dementia included in the study.

Additional file 3. Intensity of symptoms and neuropsychiatric subsyn‑
dromes in patients with dementia included in the study.

Additional file 4. Frequency and intensity of neuropsychiatric symptoms 
based on the progression of dementia (GDS stage).

Additional file 5. Frequency and intensity of significant neuropsychiatric 
symptoms (NPI ≥ 4) based on the progression of dementia (GDS stage).

Additional file 6. Frequency and intensity of neuropsychiatric subsyn‑
dromes based on the progression of dementia (GDS stage).

Acknowledgements
To Jesús Martín Fernández, Family and Community Medicine Teaching Unit 
Oeste, Primary Care Management, Madrid Health Service, Móstoles, Madrid, 
Spain, for his collaboration in the analysis with the general linear model.

https://doi.org/10.1186/s12877-022-02762-9
https://doi.org/10.1186/s12877-022-02762-9


Page 13 of 15García‑Martín et al. BMC Geriatrics           (2022) 22:71 	

Authors’ contributions
VG, MCH, GA, RD, PG, EH, and JL contributed to the conception of the study. 
VGM, MCH, GA and IDC contributed to the study design. VG, MCH, RD, PG, EH, 
and JL were responsible for data collection. VG, MCH and GA analysed and 
interpreted data. IDC also participated in the interpretation of data. VG and 
MCH wrote the first draft of the manuscript. IDC and GA revised the manu‑
script and provided substantive contributions to the manuscript. All authors 
read and approved the final manuscript.

Funding
This project received a grant for the translation and publication of this paper from 
the Foundation for Biosanitary Research and Innovation in Primary Care (FIIBAP).

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.
All data generated or analysed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
This study was conducted following the principles of the Declaration of Hel‑
sinki and its subsequent revisions and was approved by the Clinical Research 
Ethics Committee of Alcorcón Foundation University Hospital on September 
23, 2015. Informed consent was requested from the caregivers responsible 
for the patient who agreed to the interview and, in the case of professional 
caregivers, the legal representative of the patient. It was also requested 
from those patients considered capable at the discretion of the responsible 
physician.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 PhD student in Epidemiology and Public Health at Universidad Rey Juan Carlos 
(Rey Juan Carlos University), Madrid, Spain. 2 Navalcarnero Health Care Center, 
Navalcarnero, Primary Care Management, Madrid Health Service, Madrid, Spain. 
3 Pedro Laín Entralgo Health Care Center, Alcorcón, Primary Care Management, 
Madrid Health Service, Madrid, Spain. 4 Red de Investigación Cooperativa Ori‑
entadas a Resultados en Salud (RICORS) ISCIII, Madrid, Spain. 5 Family and Com‑
munity Medicine Teaching Unit Oeste, Primary Care Management, Madrid 
Health Service, Móstoles, Madrid, Spain. 6 Horta Healthcare Center, Barcelona, 
Primary Care Management, Catalonia Health Service, Catalonia, Spain. 7 Alcorcón 
Foundation University Teaching Hospital, Madrid Health Service, Madrid, Spain. 
8 Villaviciosa de Odón Health Care Center, Villaviciosa de Odón, Primary Care 
Management, Madrid Health Service, Madrid, Spain. 9 Research Unit, Primary 
Care Management, Madrid Health Service, Madrid, Spain. 10 Department of Med‑
ical Specialties and Public Health, Universidad Rey Juan Carlos (Rey Juan Carlos 
University), Alcorcón, Madrid, Spain. 11 Health Services Research on Chronic 
Patients Network (REDISSEC) ISCIII, Madrid, Spain. 

Received: 21 August 2021   Accepted: 24 December 2021

References
	1.	 Nichols E, Szoeke CEI, Vollset SE, Abbasi N, Abd-Allah F, Abdela J, et al. 

Global, regional, and national burden of Alzheimer’s disease and other 
dementias, 1990–2016: a systematic analysis for the Global Burden of 
Disease Study 2016. Lancet Neurol. 2019;18(1):88–106.

	2.	 Aalten P, Verhey FRJ, Boziki M, Bullock R, Byrne EJ, Camus V, et al. 
Neuropsychiatric syndromes in dementia: results from the European 
Alzheimer disease consortium - part I. Dement Geriatr Cogn Disord. 
2007;24(6):457–63.

	3.	 McKhann GM, Knopman DS, Chertkow H, Hyman BT, Jack CR, Kawas CH, et al. 
The diagnosis of dementia due to Alzheimer’s disease: recommendations from 
the National Institute on Aging-Alzheimer’s association workgroups on diagnos‑
tic guidelines for Alzheimer’s disease. Alzheimers Dement. 2011;7(3):263–9.

	4.	 Lyketsos CG, Lopez O, Jones B, Fitzpatrick AL, Breitner J, DeKosky S. Preva‑
lence of neuropsychiatric symptoms in dementia and mild cognitive 
impairment. JAMA. 2002;288(12):1475.

	5.	 Steinberg M, Tschanz JT, Corcoran C, Steffens DC, Norton MC, Lyketsos 
CG, et al. The persistence of neuropsychiatric symptoms in dementia: the 
Cache County study. Int J Geriatr Psychiatry. 2004;19(1):19–26.

	6.	 Thyrian JR, Eichler TS, Wucherer D, Dreier A, Teipel S, Hoffmann W. Behav‑
ioral and psychiatric symptoms in people with dementia in primary care. 
Alzheimers Dement. 2014;10(4):611.

	7.	 Liew TM. Symptom clusters of neuropsychiatric symptoms in mild cogni‑
tive impairment and their comparative risks of dementia: a cohort study 
of 8530 older persons. J Am Med Dir Assoc. 2019;20(8):1054.e1–9.

	8.	 Petrovic M, Hurt C, Collins D, Burns A, Camus V, Liperoti R, et al. Cluster‑
ing of behavioural and psychological symptoms in dementia (BPSD): a 
european alzheimer’s disease consortium (EADC) study. Acta Clin Belg. 
2007;62(6):426–32.

	9.	 García-Alberca JM, Pablo Lara J, González-Barón S, Barbancho MA, Porta 
D, Berthier M. Prevalence and comorbidity of neuropsychiatric symptoms 
in Alzheimer’s disease. Actas Españolas Psiquiatr. 2008;36(5):265–70.

	10.	 Abizanda P, López-Jiménez E, López-Ramos B, Romero L, Sánchez-Jurado 
PM, León M, et al. Síntomas psicológicos y conductuales en deterioro 
cognitivo leve y enfermedad de Alzheimer. Rev Esp Geriatr Gerontol. 
2009;44(5):238–43.

	11.	 Fernández M, Gobartt AL, Balañá M. Behavioural symptoms in patients 
with Alzheimer’s disease and their association with cognitive impairment. 
BMC Neurol. 2010;10:87.

	12.	 Haibo X, Shifu X, Tze Pin N, Chao C, Guorong M, Xuejue L, et al. Prevalence 
and severity of behavioral and psychological symptoms of dementia 
(BPSD) in community dwelling Chinese: findings from the Shanghai three 
districts study. Aging Ment Heal. 2013;17(6):748–52.

	13.	 Vaingankar JA, Chong SA, Abdin E, Picco L, Jeyagurunathan A, Seow E, 
et al. Behavioral and psychological symptoms of dementia: prevalence, 
symptom groups and their correlates in community-based older adults 
with dementia in Singapore. Int Psychogeriatr. 2017;29(8):1363–76.

	14.	 Yatawara C, Hiu S, Tan L, Kandiah N. Neuropsychiatric symptoms 
in south-east Asian patients with mild cognitive impairment and 
dementia: prevalence, subtypes, and risk factors. Int J Geriatr Psychiatry. 
2018;33(1):122–30.

	15.	 Siafarikas N, Selbaek G, Fladby T, Šaltyte Benth J, Auning E, Aarsland D. 
Frequency and subgroups of neuropsychiatric symptoms in mild cogni‑
tive impairment and different stages of dementia in Alzheimer’s disease. 
Int Psychogeriatrics. 2018;30(1):103–13.

	16.	 Benoit M, Robert PH, Staccini P, Brocker P, Guerin O, Lechowski L, et al. 
One-year longitudinal evaluation of neuropsychiatric symptoms in Alz‑
heimer’s disease. The REAL.FR study. J Nutr Health Aging. 2005;9(2):95–9.

	17.	 Benoit M, Staccini P, Brocker P, Benhamidat T, Bertogliati C, Lechowski 
L, et al. Symptômes comportementaux et psychologiques dans la 
maladie d’Alzheimer: Résultats de l’étude REAL.FR. Rev Med Interne. 
2003;24(SUPPL. 3):319s–24s.

	18.	 López-Pousa S, Vilalta-Franch J, Garre-Olmo J, Pons S, Cucurella MG. 
Characterisation and prevalence of the psychological and behavioural 
symptoms in patients with dementia. Rev Neurol. 2007;45(11):683–8.

	19.	 Kazui H, Yoshiyama K, Kanemoto H, Suzuki Y, Sato S, Hashimoto M, et al. 
Differences of behavioral and psychological symptoms of dementia in 
disease severity in four major dementias. PLoS One. 2016;11(8):e0161092.

	20.	 Tun SM, Murman DL, Long HL, Colenda CC, Von Eye A. Predictive valid‑
ity of neuropsychiatric subgroups on nursing home placement and 
survival in patients with alzheimer disease. Am J Geriatr Psychiatry. 
2007;15(4):314–27.

	21.	 Peters ME, Schwartz S, Han D, Rabins PV, Steinberg M, Tschanz JT, et al. 
Neuropsychiatric symptoms as predictors of progression to severe Alz‑
heimer’s dementia and death: the cache county dementia progression 
study. Am J Psychiatry. 2015;172(5):460–5.

	22.	 Peters ME, Rosenberg PB, Steinberg M, Tschanz JT, Norton MC, Welsh-
Bohmer KA, et al. Prevalence of neuropsychiatric symptoms in CIND 
and its subtypes: the cache county study. Am J Geriatr Psychiatry. 
2012;20(5):416–24.



Page 14 of 15García‑Martín et al. BMC Geriatrics           (2022) 22:71 

	23.	 Rosenberg PB, Mielke MM, Appleby BS, Oh ES, Geda YE, Lyketsos CG. The 
association of neuropsychiatric symptoms in MCI with incident dementia 
and alzheimer disease. Am J Geriatr Psychiatry. 2013;21(7):685–95.

	24.	 Cummings JL. The neuropsychiatric inventory: assessing psychopathol‑
ogy in dementia patients. Neurology. 1997;48(5 Suppl 6):S10–6.

	25.	 Reisberg B, Borenstein J, Salob SP, Ferris SH, Franssen E, Georgotas A. 
Behavioral symptoms in Alzheimer’s disease: phenomenology and treat‑
ment. J Clin Psychiatry. 1987;48(5 SUPPL):9–15.

	26.	 Mohs RC, Rosen WG, Davis KL. The Alzheimer’s disease assessment scale: 
an instrument for assessing treatment efficacy. Psychopharmacol Bull. 
1983;19(3):448–50.

	27.	 Borsje P, Lucassen PLBJ, Bor H, Wetzels RB, Pot AM, Koopmans RTCM. 
The course of neuropsychiatric symptoms in patients with dementia in 
primary care. Fam Pract. 2019;36(4):437–44.

	28.	 Vandenbroucke JP, von Elm E, Altman DG, Gøtzsche PC, Mulrow CD, 
Pocock SJ, et al. Strengthening the reporting of observational studies 
in epidemiology (STROBE): explanation and elaboration. PLoS Med. 
2007;4(10):e297.

	29.	 Reisberg B, Ferris SH, De Leon MJ, Crook T. The global deterioration scale 
for assessment of primary degenerative dementia. Am J Psychiatry. 
1982;139(9):1136–9.

	30.	 Mahoney FI, Barthel DW. Functional evaluation: the Barthel index. Md 
State Med J. 1965;14:61–5.

	31.	 Shah S, Vanclay F, Cooper B. Improving the sensitivity of the Barthel index 
for stroke rehabilitation. J Clin Epidemiol. 1989;42(8):703–9.

	32.	 Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, 
Gornbein J. The neuropsychiatric inventory: comprehensive assessment 
of psychopathology in dementia. Neurology. 1994;44(12):2308–14.

	33.	 Vilalta-Franch J, Lozano-Gallego M, Hernández-Ferrándiz M, Llinàs-Reglà J, 
López-Pousa SLO. Neuropsychiatric Inventory: propiedades psicométricas 
de su adaptación al español. Rev Neurol. 1999;29(1):15–9.

	34.	 Jones AM. Models for health care; 2010.
	35.	 Hardin J, Hilbe J. Generalized linear models and extensions. 3rd ed. Col‑

lege Station: Stata Press; 2012.
	36.	 Blough DK, Madden CW, Hornbrook MC. Modeling risk using generalized 

linear models. J Health Econ. 1999;18(2):153–71.
	37.	 Long JS, Ervin LH. Using heteroscedasticity consistent standard errors in 

the linear regression model. Am Stat. 2000;54(3):217–24.
	38.	 Wailoo AJ, Hernandez-Alava M, Manca A, Mejia A, Ray J, Crawford B, et al. 

Mapping to estimate health-state utility from non–preference-based 
outcome measures: an ISPOR good practices for outcomes research task 
force report. Value Heal. 2017;20(1):18–27.

	39.	 Shtatland ES, Kleinman K, Cain EM. One more time about R2 measures of 
fit in logistic regression. NESUG 15 Proc. 2002;15:222–6.

	40.	 Kass RE, Raftery AE. Bayes factors. J Am Stat Assoc. 1995;90(430):773–95.
	41.	 Gonfrier S, Andrieu S, Renaud D, Vellas B, Robert PH. Course of neuropsy‑

chiatric symptoms during a 4-year follow up in the REAL-FR cohort. J Nutr 
Health Aging. 2012;16(2):134–7.

	42.	 Craig D, Mirakhur A, Hart DJ, McIlroy SP, Passmore AP. A cross-sectional 
study of neuropsychiatric symptoms in 435 patients with Alzheimer’s 
disease. Am J Geriatr Psychiatry. 2005;13(6):460–8.

	43.	 Mirakhur A, Craig D, Hart DJ, McIlroy SP, Passmore AP. Behavioural and 
psychological syndromes in Alzheimer’s disease. Int J Geriatr Psychiatry. 
2004;19(11):1035–9.

	44.	 Kang HS, Ahn IS, Kim JH, Kim DK. Neuropsychiatric symptoms in Korean 
patients with Alzheimer’s disease: exploratory factor analysis and 
confirmatory factor analysis of the neuropsychiatric inventory. Dement 
Geriatr Cogn Disord. 2010;29:82–7.

	45.	 Acosta-Castillo GI, Luisa Sosa A, Orozco R, Borges G, Velasco SM. 
Síntomas neuropsiquiátricos en adultos mayores con demencia y 
su relación con la severidad de la enfermedad. Rev Investig Clínica. 
2012;64(4):354–63.

	46.	 Thyrian JR, Eichler T, Hertel J, Wucherer D, Dreier A, Michalowsky B, et al. 
Burden of behavioral and psychiatric symptoms in people screened 
positive for dementia in primary care: results of the DelpHi-study. J 
Alzheimers Dis. 2015;46(2):451–9.

	47.	 Spalletta G, Musicco M, Padovani A, Rozzini L, Perri R, Fadda L, et al. 
Neuropsychiatric symptoms and syndromes in a large cohort of newly 
diagnosed, untreated patients with Alzheimer disease. Am J Geriatr 
Psychiatry. 2010;18:11.

	48.	 Fernandez-Martinez M, Molano A, Castro J, Zarranz JJ. Prevalence of neu‑
ropsychiatric symptoms in mild cognitive impairment and Alzheimer’s 
disease, and its relationship with cognitive impairment. Curr Alzheimer 
Res. 2010;999(999):1–10.

	49.	 Robles Castiñeiras A, Díaz Grávalos GJ, Reinoso Hermida S, López 
González A, Vázquez Gil C, García Caballero AA. Prevalencia de síntomas 
neuropsiquiátricos en pacientes institucionalizados con diagnóstico de 
demencia y factores asociados: Estudio transversal multicéntrico. Rev Esp 
Geriatr Gerontol. 2012;47(3):96–101.

	50.	 Truzzi A, Ulstein I, Valente L, Engelhardt E, Freire Coutinho ES, Laks J, et al. 
Patterns of neuropsychiatric sub-syndromes in Brazilian and Norwegian 
patients with dementia. Int Psychogeriatr. 2013;25(2):228–35.

	51.	 Regier NG, Hodgson NA, Gitlin LN. Neuropsychiatric symptom profiles 
of community-dwelling persons living with dementia: factor structures 
revisited. Int J Geriatr Psychiatry. 2020;35(9):1009–20.

	52.	 Zuidema SU, De Jonghe JFM, Verhey FRJ, Koopmans RTCM. Neu‑
ropsychiatric symptoms in nursing home patients: factor structure 
invariance of the Dutch nursing home version of the neuropsychiatric 
inventory in different stages of dementia. Dement Geriatr Cogn Disord. 
2007;24(3):169–76.

	53.	 Kales HC, Lyketsos CG, Miller EM, Ballard C. Management of behavioral 
and psychological symptoms in people with Alzheimer’s disease: an 
international Delphi consensus. Int Psychogeriatr. 2019;31(1):83–90.

	54.	 Abraha I, Rimland JM, Trotta FM, Dell’Aquila G, Cruz-Jentoft A, Petrovic M, 
et al. Systematic review of systematic reviews of non-pharmacological 
interventions to treat behavioural disturbances in older patients with 
dementia. The SENATOR-OnTop series. BMJ Open. 2017;7(3):12759.

	55.	 Caspar S, Davis ED, Douziech A, Scott DR. Nonpharmacological manage‑
ment of behavioral and psychological symptoms of dementia: what 
works, in what circumstances, and why? Innov Aging. 2017;1(3):1–10.

	56.	 Magierski R, Sobow T, Schwertner E, Religa D. Pharmacotherapy of 
behavioral and psychological symptoms of dementia: state of the art and 
future Progress. Front Pharmacol. 2020;11:1168.

	57.	 Gerritsen AAJ, Bakker C, Verhey FRJ, de Vugt ME, Melis RJF, Koopmans 
RTCM, et al. Prevalence of comorbidity in patients with young-onset Alz‑
heimer disease compared with late-onset: a comparative cohort study. J 
Am Med Dir Assoc. 2016;17(4):318–23.

	58.	 Zuidema SU, Derksen E, Verhey FRJ, Koopmans RTCM. Prevalence of 
neuropsychiatric symptoms in a large sample of Dutch nursing home 
patients with dementia. Int J Geriatr Psychiatry. 2007;22(7):632–8.

	59.	 Aldus CF, Arthur A, Dennington-Price A, Millac P, Richmond P, Dening T, 
et al. Undiagnosed dementia in primary care: a record linkage study. Heal 
Serv Deliv Res. 2020;8(20):1–108.

	60.	 Zunzunegui Pastor MV, del Ser T, Rodríguez Laso A, García Yébenes MJ, 
Domingo J, Otero PA. Demencia no detectada y utilización de los servi‑
cios sanitarios: implicaciones para la atención primaria. Atención Primaria. 
2003;31(9):581–6.

	61.	 De Hoyos-Alonso MDC, Bonis J, Bryant V, Castell Alcalá MV, Otero PÁ. 
Calidad del registro del diagnóstico de demencia en atención prima‑
ria. La situación en España en el periodo 2002-2011. Aten Primaria. 
2016;48(1):33–41.

	62.	 Ponjoan A, Garre-Olmo J, Blanch J, Fages E, Alves-Cabratosa L, Martí-Lluch 
R, et al. Epidemiology of dementia: prevalence and incidence estimates 
using validated electronic health records from primary care. Clin Epide‑
miol. 2019;11:217–28.

	63.	 de Hoyos-Alonso MC, Bonis J, Tapias-Merino E, Castell MV, Otero A. 
Estimated prevalence of dementia based on analysis of drug databases in 
the region of Madrid (Spain). Neurologia. 2016;31(1):1–8.

	64.	 de Pedro-Cuesta J, Virués-Ortega J, Vega S, Seijo-Martínez M, Saz P, 
Rodríguez F, et al. Prevalence of dementia and major dementia subtypes 
in Spanish populations: a reanalysis of dementia prevalence surveys, 
1990-2008. BMC Neurol. 2009;9(1):55.

	65.	 Bermejo-Pareja F, Benito-León J, Vega S, Olazarán J, De Toledo M, Díz-
Guzḿn J, et al. Consistency of clinical diagnosis of dementia in nedices: a 
population-based longitudinal study in Spain. J Geriatr Psychiatry Neurol. 
2009;22(4):246–55.

	66.	 García García FJ, Sánchez Ayala MI, Pérez Martín A, Martín Correa E, Marsal 
Alonso C, Rodríguez Ferrer G, et al. The prevalence of dementia and its 
wain subtypes in subjects older than 65 years: the effects of occupation 
and education. Toledo study. Med Clin (Barc). 2001;116(11):401–7.



Page 15 of 15García‑Martín et al. BMC Geriatrics           (2022) 22:71 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	67.	 Takizawa C, Thompson PL, Van Walsem A, Faure C, Maier WC. Epide‑
miological and economic burden of Alzheimer’s disease: a systematic 
literature review of data across Europe and the United States of America. 
J Alzheimers Dis. 2015;43(4):1271–84.

	68.	 Bacigalupo I, Mayer F, Lacorte E, Di Pucchio A, Marzolini F, Canevelli M, 
et al. A systematic review and Meta-analysis on the prevalence of demen‑
tia in Europe: estimates from the highest-quality studies adopting the 
DSM IV diagnostic criteria. J Alzheimers Dis. 2018;66(4):1471–81.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Neuropsychiatric symptoms and subsyndromes in patients with different stages of dementia in primary care follow-up (NeDEM project): a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design, setting and participants
	Variables and assessment instruments
	Statistical analysis
	Ethics approval

	Results
	Prevalence and intensity of neuropsychiatric symptoms and subsyndromes
	Neuropsychiatric symptoms and subsyndromes based on the developmental stage of dementia

	Discussion
	Conclusions
	Acknowledgements
	References


