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Resumo 

Enquadramento e objetivos: A demência é uma doença comum que causa disfunção social ou 

ocupacional severas na população idosa, onde é altamente prevalente e cuja incidência deverá 

aumentar, em consequência do envelhecimento e aumento populacionais. O propósito deste 

estudo é caracterizar os doentes admitidos na consulta subespecializada de demência de um 

hospital terciário do Norte de Portugal, determinar a sobrevivência e identificar factores de 

prognóstico e determinantes de mortalidade.  

Métodos: Análise retrospetiva dos registos clínicos disponíveis de um período de 6 anos e 

comparação dos diferentes grupos diagnósticos. Os estádios da demência foram definidos usando 

a Escala de Deterioração Global. A análise de sobrevivência foi realizada utilizando o método de 

Kaplan-Meier e o modelo de Cox proportonal hazards.  

Resultados: Da amostra final de 775 doentes, 59,4% eram do sexo feminino e a idade mediana de 

início dos sintomas foi de 67 anos, com início mais precoce nos indivíduos com maior nível 

educacional. 427 doentes receberam um diagnóstico de demência, sendo os restantes 

diagnosticados com défice cognitivo ligeiro (MCI), depressão ou “queixas cognitivas subjetivas”. O 

principal subtipo diagnóstico de demência foi a doença de Alzheimer (AD, 36,8%), seguindo-se a 

demência vascular (VaD, 19,2%), demência mista (MixD, 14,5%), degenerescência lobar 

frontotemporal (FTLD, 13,6%), “outro” (10,8%) e demência com corpos de Lewy (DLB, 5,2%). Os 

doentes com FTLD estavam maioritariamente representados pelo sexo masculino e apresentaram 

um maior intervalo entre o início dos sintomas e a primeira consulta, uma idade de início mais 

precoce, uma maior proporção de história familiar de demência e um maior uso de antipsicóticos, 

sendo a quetiapina o fármaco mais usado.  Os doentes com VaD tinham um nível de educação 

significativamente inferior e estavam mais associados aos fatores de risco e comorbilidades 

vasculares. Os tempos de sobrevivência livre dos estádios moderado e grave e o tempo de 

sobrevivência global foram 4, 6.9 e 10.4 anos, respetivamente. A idade de início dos sintomas e o 

MMSE na primeira consulta foram preditores significativos de progressão e mortalidade. Os 

doentes com VaD apresentaram um menor risco de progressão e o uso de antipsicóticos foi um 

preditor significantivo para ambos os estádios, enquanto o nível de educação foi um preditor 

significativo apenas para o estádio moderado. O diagnóstico de MixD mostrou-se preditor de 

mortalidade, permanecendo um preditor borderline após o ajustamento para as covariáveis. O sexo 

masculino, o cancro e os sintomas psicóticos foram preditores significativos para a mortalidade. A 

causa de morte mais frequentemente reportada foi a pneumonia. 
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Conclusões: O nosso estudo contribuiu para um melhor entendimento dos fatores que podem 

influenciar a progressão e mortalidade da demência, permitindo uma melhor gestão clínica e 

familiar da doença. Contudo, estes resultados devem ser confirmados num estudo prospetivo 

realizado num contexto comunitário.  

Palavras-chave: Demência, Progressão da Demência, Sobrevida, Mortalidade, Fatores de risco  
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Abstract 

Background and aims: Dementia is a common disease that causes severe social or occupational 

dysfunction in the elderly population, where it is highly prevalent and whose incidence is expected 

to increase, with population aging and growth as its main drivers. The purpose of this research is to 

characterize the patients followed in the dementia outpatient clinic of a tertiary hospital in northern 

Portugal, determine survival and identify prognostic factors and mortality risk factors. 

Methods: Retrospective analysis of the available medical records of a 6-year period and comparison 

of the different diagnostic groups. The dementia stages were defined using the Global Deterioration 

Scale. We performed survival analysis using the Kaplan-Meier method and the Cox proportional 

hazards model.  

Results: From a final sample of 775 patients, 59.4% were women and the median age at symptom 

onset was 67 years, starting earlier in highly educated individuals. 427 patients received a diagnosis 

of dementia, with the remainder being diagnosed with mild cognitive impairment (MCI), depression 

or "subjective cognitive complaints". The main dementia diagnostic type was Alzheimer’s disease 

(AD, 36.8%), followed by vascular dementia (VaD, 19.2%), mixed dementia (MixD, 14.5%), 

frontotemporal lobar degeneration (FTLD, 13.6%), “other” (10.8%) and dementia with Lewy bodies 

(DLB, 5.2%). FTLD patients were mostly represented by male gender and had a longer onset to first 

visit time interval, an earlier onset of disease, a high proportion of family history of dementia and 

high use of antipsychotics, being quetiapine the most used. VaD patients had a significantly lower 

level of education and were more associated with vascular risk factors and comorbidities. The 

median moderate and severe stage survival free times and the median overall survival time were 

4, 6.9 and 10.4 years, respectively. Age at symptom onset and MMSE at first visit were significant 

progression and mortality predictors. VaD patients had a lower risk of stage progression and 

antipsychotic drug use was a significant predictor for both stages, while education level was a 

significant predictor only for the moderate stage. MixD diagnosis was predictive for mortality, 

remaining borderline predictive after covariate adjustment. Male gender, cancer and psychotic 

symptoms were significant predictors for mortality. The most reported death cause was 

pneumonia.   

Conclusions: Our study contributed to a better knowledge of the factors that may influence disease 

progression and mortality, allowing for a better clinical and familiar management of the disease, 

even though these findings should be confirmed in a large community-based prospective study. 

Keywords: Dementia, Dementia Progression, Survival, Mortality, Risk Factors 
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Background 

Dementia is a common disease, defined by the deterioration in multiple cognitive domains 

sufficiently severe to affect social or occupational function.1 It is diagnosed when there are cognitive 

or behavioral symptoms that interfere with functioning at work or usual activities, represent a 

decline from previous functioning levels and performance, and are not explained by delirium or 

major psychiatric disorder.2 If there is not significant interference in functioning at work or in usual 

daily activities, the diagnosis of mild cognitive impairment (MCI) can be made.2,3 Regarding the 

etiology, Alzheimer’s disease (AD) accounts for 60-80% of cases, while vascular dementia (VaD) 

alone contributes to only 10% of cases. However, the overlap between AD and VaD is considerable.4 

The remaining cases include dementia with Lewy bodies (DLB), Parkinson’s disease dementia (PDD), 

normal pressure hydrocephalus (NPH) and frontotemporal lobar degeneration (FTLD). Although the 

latter accounts for less than 10% of all cases, 60% of FTLD cases are 45 to 60 years old.4  

Its prevalence in the United States (US) population over 71 is 13,93%, increasing with age.5 In 

Portugal, the estimated proportion of individuals over 60 with dementia is 5.91% and there is also 

an age-related increase in this proportion, reaching 24,8% in individuals over 85.6 The Organization 

for Economic Co-operation and Development’s (OECD) “Health at a Glance 2019” report ranks the 

country as the 4th with the most cases per thousand inhabitants – the OECD average is 15 cases 

per thousand inhabitants, while for Portugal the estimate is more than 20 (Figure 1).7 This high 

prevalence is probably due to the population over-aging, which is in agreement with the fact that 

Portugal is one of the OCDE’s oldest countries (Figure 2).7  The number of prevalent cases of 

dementia more than doubled from 1990 to 2016, contrasting with relatively minor changes in age-

standardized prevalence and pointing to population aging and growth as the main drivers of this 

increase.8 The expected additional aging in the coming decades9 is likely to worsen this scenario. 

The increase in the number of dementia cases is significant given that there is currently no effective 

disease-modifying cure or treatment10, which will pose an undue burden on individuals who have 

dementia, their caregivers, and healthcare systems more generally.8 Being a widespread chronic 

condition without effective treatments, it is also an important contributor to mortality. According 

to the American Academy of Family Physicians, dementia is the 5th leading cause of death in the 

US population over 65.11 The median survival at diagnosis is 4.5 years, although it reaches 10.7 years 

in patients diagnosed in the 6th decade of life and only 3.8 years in those diagnosed after 90 years.12 

Among dementia etiologies, AD has significantly better survival than VaD and DLB or PDD.13 More 

importantly, dementia is a major cause of years lived with disability above the age of 60, accounting 

for 11,9% of these.14   
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The main risk factor for the development of dementia remains advanced age, as suggested by the 

age-related prevalence shown before, and is, therefore, not modifiable.15 Apart from this, other 

factors significantly increase the risk, namely family history of dementia, personal history of cardio 

and cerebrovascular disease, diabetes, obesity and physical inactivity, anticholinergic drugs, low 

educational level and hearing loss.8,16 Other risk factors have also been described, although with a 

less obvious relationship: smoking, atrial fibrillation (regardless of the risk of cerebrovascular 

events), substance/drug use (such as alcohol, proton pump inhibitors and benzodiazepines), 

depression and head injuries (TBI).17–23 Concerning modifiable risk factors (MRF, e.g., physical 

inactivity, obesity, diabetes mellitus and cardiovascular diseases), neuroinflammation has emerged 

as a probable pathophysiological mechanism explaining the association between these factors and 

neurodegenerative diseases.24  

These factors may have different significance depending on the etiology, as well as there may be 

specific etiology factors for each dementia type. Thus, identifying these risk factors in conjunction 

with early recognition of the first symptoms may play a key role in the differential diagnosis.  

The risk factors mentioned above increase the incidence of dementia. However, the effect of those 

on the progression of dementia and the mortality risk is less consistent.25 Several factors may be 

predictive, namely cognitive status and young age at disease onset, presence of extrapyramidal 

signs (EPS), fluctuating cognition, psychotic symptoms and hallucinations, prominent subcortical 

pathology with attention and executive deficits, poor nutrition, high previous educational 

attainment, APOEε4 allele and VRF, the latter being more important for the progression of VaD 

than for AD.26,27 The knowledge of MRF in this field can lead to the development of strategies that 

delay disease progression. 

The literature suggests that mortality in demented individuals is higher than in non-demented 

individuals,28,29 depending essentially on the underlying risk factors, namely gender, age, 

socioeconomic factors, type of dementia and presence of comorbidities.30,31 Therefore, the 

knowledge of the MRF that affect mortality contributes to better management of the disease. Van 

de Vorst et al. and other researchers named some factors that negatively influence the prognosis 

and mortality of dementia: male gender, diabetes mellitus, smoking, coronary artery disease, heart 

failure and lower socioeconomic status.32–34 Another factor related to mortality in dementia is 

decreased functional mobility.35 

Finally, the use of antipsychotics in dementia is common to control neuropsychiatric symptoms 

(NPS), even though its use is potentially associated with higher morbidity and mortality and a higher 

incidence of cerebrovascular events has been reported.36–38 Nielsen et al. concluded that the use of 
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cumulative doses of antipsychotic drugs over the course of the disease is associated with higher 

mortality rates, which supports its minimization.39  

Knowing the impact of the factors previously exposed on dementia prognosis is elementary, as it 

influences clinical decisions regarding diagnostic and therapeutic interventions. Accordingly, the 

purpose of this research is to characterize, demographically and clinically, patients followed in the 

dementia outpatient clinic of a tertiary hospital in northern Portugal and, based on that 

information, we intend to determine survival and identify prognostic factors and mortality risk 

factors in dementia and its main etiologies. 
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Methods 

Study design and data 

The data analyzed in this single-center cross-sectional retrospective study was collected from the 

available medical records from the dementia outpatient clinic of Centro Hospitalar Universitário do 

Porto (CHUP), conducted by a single neurologist. We included in the analysis patients referred to 

this outpatient clinic from July 2012 to June 2018. The initial sample consisted of 795 patients, of 

which 20 were excluded due to data absence and referral errors. Hereupon, it was collected 

information with respect to each patient regarding sex, level of education, age at symptom onset 

and diagnosis.  

The following diagnostic categories were established: MCI,40,41 AD,2 posterior cortical atrophy 

(PCA),42 primary progressive aphasia (PPA),43 VaD,44 DLB,45 FTD,46 semantic dementia (SD),46 

progressive non-fluent aphasia (PNFA),46 corticobasal degeneration (CBD),47 progressive  

supranuclear palsy (PSP),48 mixed dementia (MixD),49 alcohol-related dementia (ARD),50 

depression,51 “no dementia” and other neurological diagnosis. Considering the underlying 

pathology, PCA and PPA were aggregated in the AD diagnosis, and FTD, SD, PNFA, CBD and PSP 

were aggregated in the FTLD46,52,53 diagnostic group. In order to improve the analysis, the final 

diagnostic groups were, accordingly, established: MCI, AD, VaD, MixD, DLB, FTLD, depression, 

“other” (including the minorities not mentioned) and “subjective cognitive complaints”.   

Additional information was collected related to patients diagnosed with dementia: cognitive 

function at the first appointment, family history of dementia, TBI history, VRF, cardiovascular 

comorbidities and other comorbidities at the time of the first appointment and, when available, 

cerebrospinal fluid (CSF) biomarkers. For the analysis, the least represented risk factors or 

comorbidities were grouped in a single category, specifically TBI history, cancer, peripheral arterial 

disease and others not mentioned.  More information was assessed by reviewing the follow-up 

visits, namely the stages of cognitive decline, the outcome at the end of the follow-up (discharge, 

death or loss to follow-up), the date and, if available, cause of death, the presence of EPS and 

psychotic symptoms and the pharmacological history, including antipsychotics, memantine and 

cholinesterase inhibitors (ChEI).  

The cognitive function assessment was supported by the global deterioration scale (GDS)54 and, 

when available, the mini-mental state examination (MMSE)55 score. Subsequently, we established 

three stages according to GDS – mild (GDS 3-4), moderate (GDS 5) and severe (GDS 6-7) – and 

calculated the progression times. It is important to note that the stage progression is recorded in 

the follow-up visits, although it is not known precisely. Thus, the actual date of progression lies 
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somewhere between that follow-up visit and the previous one, which, in this outpatient clinic, 

corresponds to an interval between follow-up visits of approximately six months. 

Seventy-six patients did not attend the follow-up visits in advanced-stage disease (either due to loss 

to follow-up or discharge from the consultation), with death being a possibility. Thus, we sent an 

email to the local health center responsible physician requesting the possible date and cause of 

death. Of the 76 emails sent, we received 25 replies. 

Statistical analysis 

Statistical analysis was performed using IBM Statistical Package for the Social Sciences (SPSS)56 

version 27.  A p value < 0.05 and a confidence interval of 95% were considered significant. 

Sample characteristics were described for categorical variables using absolute and relative 

frequencies. The continuous variables had a non-normal distribution, which was assessed using the 

Shapiro-Wilk test (p>.05).57,58 Hence, they were described using median and interquartile range 

(25th–75th percentile) (IQR). 

In order to compare variables, a Mann-Whitney test59 was used for quantitative variables and a chi-

squared test60 For qualitative variables. The strength of each association was measured with a 

Cramer V and a Phi.61 When comparing different diagnostic groups, the quantitative variables were 

analyzed with the Kruskal Wallis test62 with post hoc Bonferroni and the categorical variables were 

analyzed with the chi-square test with post hoc adjusted standardized residuals.63  

Afterward, survival analysis was carried out, whose dependent variable is the time until the 

occurrence of a certain event, which in this study were progression times (i.e., time to a certain 

stage) and time to death. The remaining variables are the independent variables. Patients lost to 

follow-up or who did not experience the event were censored.  The Kaplan-Meier curves64 were 

used to describe the unadjusted progression times and time to death.  In addition, to assess 

whether the difference between different survival curves (for each independent variable) was 

statistically significant, the Log-rank test65 was used.  

Subsequently, Cox proportional hazards models66 were implemented to estimate the risk of those 

events. Following univariate analysis, variable selection for multivariate analysis was based on both 

clinical expertise, with a fixed set of predictors (diagnosis, age at symptom onset, gender, years of 

education, family history, MMSE at first visit, number of VRFs and number of vascular 

comorbidities), and a backward elimination method for the remaining predictors.67 Besides, we 

used the count of VRFs and vascular comorbidities instead of each one individually.   
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Ethics review 

This research was approved by the teaching department’s coordinator, the CHUP’s Administration 

Council, the entity responsible for access to information and the hospital’s ethics committee. The 

need for informed consent was waived.   
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Results 

Socio-demographic and clinical characterization 

The final sample consisted of 775 patients, mostly women (59.4%) and with a median age at 

symptom onset of 67 years (IQR 15), whose histogram and boxplot are exhibited in Figure 3.  

By the time most subjects went to school, compulsory education in Portugal was 4 or 6 years. 

Therefore, categories of education were established as follows: less than 4 years of education 

(10.6% of patients), 4 to 6 years of education (28.8%) and more than 6 years of education (17.7%), 

without the presumption of equal intervals between grade levels. This information was unknown 

for 43% of patients. We found that the proportion of women with less than 4 years of education 

(84.1%) was significantly higher than expected (p <.001) (Table I). 

The age at symptom onset had no difference between genders (67 years, IQR 14, for both, p =.520). 

However, a significant relation was found with education level, where symptoms started earlier in 

highly educated patients (e.g., 60, IQR 15 for >6 years of education vs. 71, IQR 8 for <4 years of 

education, p <.001), which remains significant when analyzing the dementia patients only (Table II).  

The sample was initially grouped in four major diagnostic groups: dementia (n = 427, 55%), 

depression (n = 155, 20%), MCI (n = 103, 13%) and “subjective cognitive complaints” (n = 90, 12%). 

Table III shows the socio-demographic characterization and comparison between these groups.  

The clinical onset was significantly earlier in the patients diagnosed with depression (61, IQR 15) 

and “subjective cognitive complaints” (60, IQR 18, p <.001) and the patients diagnosed with 

depression were mostly women (77.5%, p <.001). Additionally, there was a relation between the 

dementia diagnosis and a lower educational level, with the proportion of dementia patients with 

less than 4 years of education (12.9%) and the proportion of MCI (28.2%) and “subjective cognitive 

complaints” (31.1%) patients with more than 6 years of education being higher than expected (p 

<.001). 

These four major diagnostic categories and the subsequent dementia diagnostic classification are 

shown in Figure 4.  

Dementia group characterization and comparison 

The main dementia diagnostic type was AD (36.8%), followed by VaD (19.2%), MixD (14.5%), FTLD 

(13.6%), “other” (10.8%) and DLB (5.2%) (Figure 5). For the dementia diagnostic group comparison 

and the survival analysis, “other” was not included, as it includes heterogeneous minorities (e.g., 

NPH, PDD, intracranial tumors, phenocopy syndrome of FTD behavioral variant [bvFTD]68 and 
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cognitive sequelae of TBI or intracranial hemorrhage). Therefore, we further analyzed 381 dementia 

patients, of which 101 (26.9%) were early-onset cases.  

Sixty-seven patients underwent lumbar puncture for CSF biomarker analysis. In comparison to 

those who did not (72 years, IQR 11, 42% males), they had an earlier symptom onset (62, IQR 12, p 

<.001), were more represented by male gender (61.2%, p = .005) and were mostly diagnosed with 

AD (58.2% vs 37.6%) and FTLD (37.3% vs 10.5%, p <.001) (Table IV). Moreover, we identified 6 cases 

of monogenic FTD mutations, namely 4 mutations in C9orf72 (chromosome 9 open reading frame 

72) and 2 mutations in GRN (progranulin). 

We counted 72 patients lost to follow-up, whose age at symptom onset was significantly higher 

than that of patients kept on follow-up (72.5 years, IQR 12 vs. 70 years, IQR 13, p =.007). This group 

of patients was slightly over-represented by female gender (65.3% vs. 52.1%, p =.043), but there 

were no differences regarding diagnosis (p =.702). 

Table V presents the dementia diagnostic groups’ socio-demographic and clinical characterization 

and comparison. FTLD patients had a longer onset to first visit time interval (3 years [IQR 3], p 

=.017), although they had an earlier onset of disease (62, IQR 9), while DLB (74, IQR 9) and MixD 

(74, IQR 8) presented with later onset symptoms (p <.001). There were no differences regarding 

gender distribution by diagnosis, except for FTLD patients, most represented by males (60.3%, p 

=.047). Furthermore, VaD patients had a significantly lower level of education (20.7% with <4 years 

of education and 3.7% with >6 years of education, p =.027). MMSE at the first visit was lower in AD 

and MixD patients, with most patients below 24 points (p =.003). With regard to extrapyramidal 

signs and psychotic symptoms, they were present in most patients with DLB (81.8% and 54.5%, 

respectively, p <.001), however, the use of antipsychotics was higher than expected in FTLD only 

(55.2%, p <.001). The most used antipsychotic drug was quetiapine (77.1%) (Table VI). 

The characterization and comparison of comorbidities are shown in Figure 6 and Table VII. The 

proportion of patients who had family history of dementia was significantly higher in FTLD (48.3%) 

and lower in VaD (12.2%, p <.001). All the VRFs and comorbidities had a significantly different 

distribution within diagnostic groups, namely hypertension, diabetes, cerebrovascular disease, 

coronary disease, atrial fibrillation (p <.001 for all) and dyslipidemia (p =.006). These factors were 

mostly associated with the diagnosis of VaD and, conversely, less associated with AD and FTLD. 

Lastly, no significant difference was found in the distribution of tobacco and alcohol consumption 

(p =.728), mood disorder (p =.168) or hearing loss (p =.627). Likewise, there was no significant 

distribution associated with other comorbidities (p =.380), even though 3 out of the 4 cases of TBI 

history were FTLD patients and 4 out of the 5 cases of peripheral arterial disease were VaD patients.  
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34.4% of the patients were deceased at the time of data collection. Despite the death cause was 

frequently unknown (46.2%), the most reported one was infection (31.8%), namely aspiration 

pneumonia (23.8%), community-acquired pneumonia and urinary tract infection (21.4% for both), 

nosocomial pneumonia (14.3%) and other infections (19%) (Figure 7). 

Survival analysis – Kaplan Meier estimate 

There were 6 missing cases due to lack of information about the age of symptom onset. Thereby, 

of the initial sample of 381 patients, 375 were included in the survival study. From these, 19 patients 

had already been admitted to the dementia outpatient clinic at a moderate stage of the disease. 

Thus, only 356 patients were initially at risk for the moderate stage progression analysis and 69 

were censored. The median follow-up time was 3.59 years (IQR 3.10), and the estimated median 

moderate stage survival free time was 3.997 (95% CI 3.686-4.309) (Figure 8). Regarding the severe 

stage progression analysis, there were 180 censored cases, the median follow-up time was 5.37 

(IQR 3.96), and the estimated median severe stage survival free time was 6.897 (95% CI 6.158-

7.635) (Figure 8). Finally, for the overall survival analysis, 246 censored cases were counted, the 

median follow-up time was 6.72 (IQR 4.27), and the estimated median survival time was 10.374 

(95% CI 9.177-11.571) (Figure 9).    

In the analysis by diagnostic type, we found that VaD had statistically significantly higher estimated 

median moderate (5.473, 95% CI 3.698-7.248) and severe (16.988, 95% CI NR-NR, NR standing for 

“not reached”) free survival times (p <.001, for both) (Figure 10).  Nevertheless, in the overall 

survival diagnostic comparison, significant differences were found between MixD (7.885, 95% CI 

7.131-8.639) and both AD (10.653, 95% CI 9.208-12.098, p <.001) and FTLD (15.625, 95% CI 4.549-

26.7, p =.008), with lesser survival time for MixD (Figure 11). With respect to EOAD and LOAD 

comparison, no differences were found for any of the three endpoints (Figure 12).  

Focusing on drug use, we identified a relationship between antipsychotics and stage progression, 

with lower median moderate (3.513, 95% CI 2.909-4.117) and severe (5.807, 95% CI 5.208-6.406) 

stages free survival times in patients on antipsychotics (p <.001, for both) (Figure 13). However, in 

the overall survival analysis, this difference was not found. Instead, there was a significant 

difference regarding patients who had psychotic symptoms, which had less survival time (8.11, 95% 

CI 6.615-9.604, p =.043) (Figure 14).  

Regarding gender, there were no significant differences between the survival times for women and 

men (p =.070). However, when analyzing without FTLD patients, males (9.363, 95% CI 8.368-10.359) 

had statistically significantly lower survival rates than females (11.244, 95% CI 9.567-12.922, p 

=.018) (Figure 15). 
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Covariate-adjusted analysis 

The stage progression risk results using the Cox model were similar for the moderate and the severe 

stages, with the diagnosis being a significant predictor (p =.049 and p =.001, respectively, after 

covariate adjustment). Compared to AD, VaD had a HR of 0.561 (95% CI, 0.373-0.844) for the 

moderate stage and 0.286 (95% CI, 0.156-0.523) for the severe stage, having a lower risk of stage 

progression. Age at symptom onset was also a significant predictor (p <.001 for the moderate stage 

and p =.003 for the severe stage), with a HR of 1.036 (95% CI, 1.02-1.053) for the moderate stage 

and 1.028 (95% CI, 1.009-1.047) for the severe stage. In addition, a higher MMSE at the first visit 

was associated with a lower risk of progression (p =.003 and p =.008, respectively), with a HR of 

0.57 (95% CI, 0.414-0.786) and 0.544 (95% CI, 0.36-0.822), respectively, for those with 24 points or 

above. Finally, antipsychotic drug use was the last significant predictor for both stages (p <.001 for 

the moderate stage and p =.001 for the severe stage), with a HR of 1.58 (95% CI, 1.225-2.037) and 

1.665 (95% CI, 1.228-2.259), respectively. On the contrary, education level was a significant 

predictor only for the moderate stage and only after adjustment (p =.031), with those with 6 or 

more years of education having a HR of 1.865 (95% CI, 1.135-3.064). 

With respect to the mortality risk, the diagnosis was predictive in the univariate analysis (p =.009) 

and, unlike stage progression, MixD had a higher mortality risk (HR 2.131, 95% CI, 1.353-3.357) in 

comparison to AD. However, after covariate adjustment, this increased risk lost its significance (HR 

1.583, 95% CI, 0.962-2.608, p =.071). In the same way, the number of VRFs and vascular 

comorbidities were significant in the univariate analysis (p =.032 and p =.019, respectively), but not 

in the multivariate (p =.097 and p =.227).  

In line with the analysis for stage progression, age at symptom onset (p <.001) and MMSE at first 

visit (p =.040) were significant mortality predictors. Additionally, there were new statistically 

significant predictors for mortality, such as male gender (HR 1.615, 95% CI, 1.102-2.366, p =.014) 

and cancer (HR 2.278, 95% CI, 1.134-4.576, p =.021). In opposition to stage progression, 

antipsychotic drug use was not associated with higher mortality (HR 0.712, 95% CI, 0.48-1.057, p 

=.092), whereas psychotic symptoms did (HR 1.693, 95% CI, 1.041-2.754, p =.034). 

Tables VIII, IX and X present the Cox proportional hazards (HR, 95% CI) for moderate stage, severe 

stage, and mortality, respectively.  
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Discussion 

Our study was based on the clinical records from a subspecialized dementia clinic, over a 6-year 

period, conducted by a single neurologist, which allowed for a standardized approach to the patient 

and the collection of structured and consistent clinical data from a large sample.  

Most of this sample consisted of women, which may be a result of population demographics. In 

addition, we found that female patients were less educated, which may be explained by 

sociocultural characteristics in Portugal in that period. Socioeconomic factors may as well explain 

the relation between high education and earlier symptoms, as younger and more educated 

individuals tend to have more cognitively demanding jobs, with symptoms coming to attention 

earlier. Furthermore, this population may be more alert for the search for medical care.  

Slightly more than half of the patients referred to this clinic received a dementia diagnosis. From 

those not diagnosed with dementia, depression was the most frequent diagnosis, which reinforces 

depression as a major cause of cognitive symptoms in the elderly.23,69,70 Besides, depression was 

overrepresented by female gender, as expected accordingly to its epidemiology.71 

Regarding age at symptom onset, our MCI and dementia samples (median 67 and 70 years, 

respectively) were approximately 5 years younger than cohorts reported in other studies.72,73 This 

probably reflects the referral bias, since early-onset dementia is a common referral reason to a 

subspecialized consultation. In this respect, almost 27% of our dementia patients were early-onset 

cases, which is in line with other large academic hospitals.74,75 According to the literature, the 

prevalence of early-onset dementia is higher in hospital-based studies compared to population-

based studies.76  

Concerning dementia diagnostic subtypes in the Portuguese population, an epidemiologic study of 

the Institute of Public Health of the University of Porto (2018) showed that VaD surpasses AD, 

having concluded that the former has a prevalence of 52%, followed by AD, with only 36.1%.  The 

explanation may be related to the high prevalence of hypertension and stroke.77 However, our 

results were similar to other international hospital-based studies, with AD being the main etiology, 

followed by VaD.73,78 This difference could be explained by the hospital-based setting and the 

associated referral bias of our study, which may also justify the significant proportion of FTLD cases 

in our sample, in contrast to the smaller proportions described in the literature.4 Nevertheless, 

further studies on dementia epidemiology in Portugal will be needed to establish more consistent 

results. 
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Focusing on FTLD patients, our results were in line with its known epidemiology, with an early age 

at symptom onset, being one of the leading causes of early-onset dementia, and a significant family 

history, reinforcing the strong genetic and hereditary contribution already suggested.4,79,80 Recent 

literature suggests that TBI history strongly increases FTD risk.81 Interestingly, 3 out of the 4 cases 

with a TBI history were diagnosed with FTLD, although it was not possible to establish a significant 

relationship. Moreover, FTLD was the diagnostic group with the longer onset to first visit time 

interval, which may be due to social stigma associated with the neuropsychiatric symptoms or the 

common misdiagnosis with primary psychiatric disorders.82,83  

Despite the heterogeneity of the available information on FTLD gender distribution, it tends to 

affect more males than AD, and FTLD was, indeed, the only diagnostic group with a male 

preponderance.79 In this respect, our results do not show a female or male prominence in the AD 

and DLB groups, respectively, as suggested by other studies.84–87   

Regarding educational attainment, VaD patients had the lowest educational levels, which is in 

agreement with the known association between lower educational level and a higher risk for 

cardiovascular and cerebrovascular diseases.88,89 

Although MMSE was not recorded for a significant proportion of patients at the first visit, it was 

significantly higher in FTLD patients and lower in AD and MixD patients, reflecting the primary 

impairment on behavioral and cognitive domains, respectively.1,90  

Patients who underwent lumbar puncture and subsequent analysis of CSF markers were 

overrepresented by male gender, had a younger onset of symptoms and were mainly diagnosed 

with AD or FTLD. These findings reflect the difficulties often associated with the differential 

diagnosis between AD and FTLD, which is prominent in the early stages of both diseases or atypical 

presentations, such as AD with marked frontal symptoms or FTLD with significant memory 

impairment.91 In these situations, the differential diagnosis can be eased by the analysis of specific 

AD markers that reflect its pathophysiology in vivo, namely amyloid-beta 42 (Aβ42), total tau (t-

tau) and phosphorylated tau (p-tau) proteins.2 

As expected, EPS and psychotic symptoms were far more reported in DLB patients,92 although 

antipsychotics were used to a lesser extent, in contrast to FTLD patients, with less psychotic 

symptoms and significant use of antipsychotics, which is explained as a preventive measure, given 

the sensitivity to neuroleptics often reported in DLB patients.93,94  

With respect to the comorbidity distribution within diagnostic groups, VaD was expectably strongly 

associated with VRFs and vascular comorbidities.95 Accordingly, the majority of peripheral arterial 
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disease cases were associated with VaD, even though not statistically demonstrated.  Despite being 

a prevalent comorbidity, mood disorders were uniformly distributed among all diagnostic 

categories, which contradicts the hypothesis that depression increases the risk of DLB more than of 

AD, as mentioned by Boot et al.84 The remaining comorbidities were either underrepresented or 

heterogeneous in this sample, thereby not being significantly heterogeneously distributed. 

Knowing the expected survival following the onset or diagnosis of dementia is essential to establish 

plans and manage future perspectives. Our estimate for overall survival following symptom onset 

was a median survival time of approximately 10.4 years, which is close to the estimates of other 

studies, such as Waring et al., who estimated 10.5 years.96 The estimate of Go et al. was slightly 

longer (12.6 years), which could be explained by a younger age at symptom onset (68.5 years vs. 

70 years).97 In contrast, there were studies estimating shorter survival times (7-9 years), though the 

age at symptom onset was higher (73-75 years).98–100 Magierski et al. conducted a study with similar 

methodology (retrospective analysis of clinical records), estimating a median overall survival of 7.4 

years, even though the median age at symptom onset was 74.1 years for AD patients.101 

Nevertheless, the vast majority of available studies have estimated survival following diagnosis, 

obtaining values that vary roughly between 4 and 6 years.102–105 

It is worth considering some factors that may overestimate survival. First, our study is  

hospital-center based, which could result in a referral bias through the selection of younger patients 

with fewer co-morbidities than older onset dementia cases. Second, we have a considerable 

number of censored cases, either discharges (late-stage disease) or follow-up losses, which are 

older individuals. Third, there are underrepresented diagnostic groups, such as DLB. Lastly, these 

results could be influenced by population-based demographics, as Portugal is one of the OECD’s 

countries with the highest life expectancy, despite having one of the lowest healthy life 

expectancies (Figure 16).7  

Clinicians can establish a reliable clinical diagnosis but are relatively unable to predict the course of 

the disease given the individual patient. The rate of progression can vary from a gradual course to 

an aggressive course of the disease, whereby its distinction would help patients, physicians and 

caregivers in the management of the decisions imposed by the disease.106 There are far fewer 

studies that address this subject, in comparison to mortality, and those which do, are mostly 

prospective and use rates of cognitive or functional decline (e.g., mean loss of MMSE points per 

year) or distinct assessing scales (e.g., clinical dementia rating scale or Katz activities of daily living 

items).27,101,107,108 The use of different methods and scales makes it challenging to define rapid 

progression clearly.109  
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Given the retrospective nature of our study, we estimated the median progression times using the 

moderate or severe free stage survival times (approximately 4 and 6.9 years, respectively) based 

on GDS endpoints. Thus, we can notice that there was a gradual progression of the disease: 

approximately 4 years from symptom onset to the moderate stage, 2.9 years from this to the severe 

stage and another 3.5 years until death, even though there are studies which stated that the 

majority of patients progresses slowly in the earlier stages.109,110 It is worth noting that Wang et al. 

described that most patients in their study were able to maintain a reasonable cognitive status, 

whereas their instrumental activities of daily living (IADL) functioning declined more rapidly over 

time.110 Hence, it is possible that daily activities are more reliable in assessing progression than 

cognitive status. A large cohort prospective study on our center-based population would be 

necessary to achieve more reliable estimates.    

Few recent studies compare the course and survival of AD, VaD or MixD.27,98,111–113 As shown in the 

Kaplan-Meier curves, VaD patients progressed slower between stages compared to the remaining 

etiologies, which was also demonstrated in the Cox model. Chaves et al. and Bruandet et al. had 

similar results.27,112 This slower progression could be explained by the underlying pathology. 

Notwithstanding, adequate treatment with antihypertensives, anti-platelet and anticoagulant 

agents appears to be effective in slowing disease progression, although more effective in 

prevention.111,114   

In turn, the available information on mortality is highly contradictory. For instance, Bruandet et al. 

found no differences between AD and VaD, Freels et al. found that VaD had better survival than 

AD, and opposite results were found by Fitzpatrick et al. and Knopman et al.98,111–113 This variability 

may be due to misdiagnosis, either due to the phenotypic overlap that may exist with AD patients 

or the fact that there are no standardized use of diagnostic criteria for VaD.113,115,116 In our study, 

there were no significant differences between VaD and other diagnoses. However, considering the 

first half of the overall survival curve, in which the estimate is more stable, it appears that VaD and 

MixD have overlapping but shorter survivals than AD, which was expected, given that these patients 

have a higher risk of acute vascular events.95,114,117 However, we did not have enough reported 

causes of death to assess this tendency. It is also important to note that slightly more than 50% of 

patients with VaD have died, partially impairing the survival estimate (the software was unable to 

calculate the 95% confidence interval). In addition, it would be important to analyze the survival 

curves according to vascular dementia subtypes, namely, major vessel infarcts and infarcts at 

strategic locations or white matter small vessel disease. 
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When analyzing MixD patients, the information available is also heterogeneous. We found that 

their survival curve is identical to that of AD patients but with a left shift. That is, mortality in MixD 

patients was anticipated for a few years. However, Bruandet et al. found that MixD patients had 

lower mortality risk than AD and VaD patients, though they were unable to explain this finding.112  

On the contrary, Fitzpatrick et al. found that MixD had an intermediate survival between AD and 

VaD patients, which they justified with two hypotheses: MixD category includes less certainty in the 

diagnosis of the dementia type, reflecting greater misclassification, and, more likely, it may 

represent less severe stages of VaD or both AD/VaD.98 Resuming our results, the left shift in MixD 

survival may be explained by two distinct factors. On one hand, we can think of the risk associated 

with MixD as the risks of AD and VaD together. On the other hand, the most likely explanation is 

the influence of age at symptom onset, which was 4 years higher in MixD patients compared to AD. 

Accordingly, MixD diagnosis lost its significance after adjustment in the multivariate analysis, 

although maintaining a borderline result. 

Regarding AD, we found no difference between EOAD and LOAD for any of the three endpoints, 

although it is described that EOAD patients seem to have more prominent clinical and pathologic 

features since they express faster cognitive decline rates and more advanced senile plaque and 

neurofibrillary burden.118,119 However, these studies described disease progression using cognitive 

assessment tools rather than functionality. In addition, the sample size could explain the 

differences. Nevertheless, individuals with early-onset disease inevitably lose a lot more of their 

remaining life expectancy. Moreover, an early diagnosis determines a tremendous emotional, 

family and socioeconomic burden.120 

Focusing on FTLD diagnostic category, it did not have a significantly different survival from AD, 

which appears in agreement with a recent meta-analysis, which concluded that survival differs for 

FTD phenotypes but, except for FTD with motor neuron disease, compares well to AD survival.121 

However, the estimated median survival for FTLD patients was 5 years higher than that of AD 

patients. These contradictory facts may be due to the FTLD survival curve crossing that of AD, which 

may weaken the statistical power of the log-rank test.122,123 This crossing of survival curves is also 

observed with VaD, which may additionally contribute to the previously exposed problems. In our 

sample, there were not enough numbers of FTLD cases other than bvFTD, which did not allow us to 

compare FTLD subtypes.  

With respect to DLB, in addition to the limitations mentioned above, it is a very underrepresented 

diagnostic category, which undermines the respective estimates. Therefore, a larger sample and a 

subsequent analysis with statistical methods directed to this problem would be necessary to 
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consolidate the results.124 According to a recent meta-analysis, a higher mortality risk would be 

expected for DLB patients in comparison to AD patients, due to several potential causes, from a 

preponderance by the male gender to other features of DLB and associated synucleinopathies, like 

motor, neuropsychiatric or autonomic symptoms.125 

In the multivariate analysis of the Cox model, as expected, higher age at symptom onset and a low 

MMSE score increased the risk of the three endpoints, which reinforces the findings of several 

studies.34,97,99,107,126 Naturally, higher age is associated with a lower cognitive reserve, a higher 

incidence of age-related diseases and a lower life expectancy, thus increasing the risk of disease 

progression and mortality.127 In turn, a higher degree of cognitive impairment at baseline 

determines a shorter clinical course, being reported as the most important single predictor of 

dementia progression.107 In addition, the increased risk of mortality determined by the male gender 

is also universally accepted, which may be explained by biological and cultural factors.34,99,103,128,129 

Regarding education, conflicting results have been reported. Several studies found no relation 

between education and disease progression or mortality.34,96,100,102,107 On the contrary, Contador et 

al. and Scarmeas et al. concluded that high-educated individuals with dementia showed faster 

cognitive progression, while Wattmo et al. and Freels et al. found a higher mortality risk in these 

patients.99,111,130,131  Our results were in line with a faster progression in high-educated patients, 

which may be explained by a greater cognitive reserve that must be damaged by a sufficiently 

advanced neuropathologic disease for dementia to manifest itself, which consecutively result in an 

apparent faster progression.26,130,132  

Not surprisingly, another variable that substantially increased the risk of mortality was a history of 

cancer (more than doubled the risk). Both dementia and cancer are diseases whose incidence is 

expected to increase as the population ages. Consequently, an increase in comorbid cancer and 

dementia is expected, which may impose new challenges in its management, therapeutic 

adherence, and the prognosis of both diseases.133,134 

With respect to the use of antipsychotic drugs, it was found that it increased the risk of progression 

for both stages of dementia but not the mortality risk. Several studies reported higher mortality 

rates in antipsychotic drug users.39,128,135 Nevertheless, our results not only did not show this 

increased risk in mortality, but there was even a borderline protective effect, which is similar to the 

findings of Raivio et al.136 It is essential to note that, in the context of dementia, antipsychotics are 

mainly used to treat restlessness and other behavioral symptoms related to dementia, rather than 

psychotic symptoms.137 As suggested by the former researchers, those NPS could potentially lead 

to falls and fractures, cardiovascular complications and the use of restraints, which increase the 
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mortality risk. Therefore, longitudinal studies with long follow-up periods may be essential to 

demonstrate that the benefits of adequate antipsychotic prescription outweigh the risks. 

When the use of antipsychotics is considered absolutely necessary, quetiapine (the most used 

antipsychotic drug in our sample) and risperidone have the most acceptable risk profile.128,138 Thus, 

we can consider that in our center the benefits associated with the use of antipsychotics have been 

adequately balanced against its risks, with those with a better safety profile being prescribed. 

In turn, we found that antipsychotic drug use increased the risk of disease progression. Although 

the relationship between antipsychotic use and cognitive decline has been referred in the 

literature,139–141 we must acknowledge two possibilities when interpreting these results: the 

deleterious effect of these drugs on cognition or, more likely, the effect of the symptoms for which 

they are prescribed. In fact, the positive behavioral and NPS in question may predict a faster disease 

progression, according to a recent review.142 However, it was difficult to assess these symptoms in 

the clinical records, so they were not included in the model, which does not allow to eliminate this 

potential confounding effect. 

Lastly, psychotic symptoms showed an increased death hazard, though they did not increase the 

disease progression risk. Similar findings were reported in AD patients, suggesting that psychotic 

symptoms in AD represent a phenotype of greater severity and increased mortality risk, without 

association with a faster cognitive decline.143 Bränsvik et al.  showed a stepwise increase in mortality 

risk with increased NPS, which were, however, assessed with the Neuropsychiatric Inventory, which 

did not allow the distinction between psychotic and non-psychotic symptoms.144 The contradictory 

results regarding NPS, and particularly psychotic symptoms, are difficult to understand and prove 

the need for further studies to distinguish between the different NPS and control for potential 

confounders. Still, these results highlight the relevance of adequate management of NPS in order 

to achieve better outcomes. 

Although expected, some variables were not significant in the Cox model, such as EPS, which have 

been described to predict disease progression and mortality, probably due to the physical 

impairment of movement and gait.26,100,145 Go et al. did not find this association as well.97 In the 

same way, an increasing number of VRFs and comorbidities was expected to increase the risk of 

disease progression and mortality, particularly in VaD and MixD patients.34,100,102 Despite being 

predictive in the univariate analysis, this was not evident following covariate adjustment, denoting 

the contribution of age to the comorbidity burden and the association of the VRFs to those 

diagnostic categories.  In this perspective, our results suggest that VRFs and comorbidities were not 

independent predictors of mortality in dementia patients, even though their management is 
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essential to optimize outcomes, particularly in VaD patients. However, other studies had distinct 

results, often identifying diabetes as a significant predictor of mortality.97,103,146 

There is scarce information and lack of investment in the investigation of death causes in patients 

with dementia. In our study, obtaining this information was limited by the loss to follow-up and 

data protection laws, due to the study's retrospective nature, being unknown for almost half of the 

patients. However, the most reported causes were infections, mainly pneumonia, and vascular 

events, which is similar to the findings of other authors.147,148 Yet, this is contrary to the general 

Portuguese population, in which the leading causes of death are stroke and ischemic heart 

disease.149 The increased risk of pneumonia-related death is also seen in other cohorts of dementia 

patients, which suggests the loss of protective reflexes and, as a consequence, the airway 

susceptibility that occurs in late-stage dementia.150–153 Hence, we highlight the importance of 

adequate management of these patients' feeding difficulties. A deeper investigation and 

knowledge in this field may be essential to better understand the end-of-life conditions of these 

patients in an attempt to improve them.  
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Conclusions 

In general, our sample characteristics were similar to other large academic hospital populations, 

even though the age at symptom onset could have been influenced by a referral bias, thus 

potentially overestimating survival.  

There were independent mortality predictors, namely high age at symptom onset, male gender, 

low MMSE score, history of cancer and psychotic symptoms. Moreover, although not being 

independent predictors, our results showed that diagnosis (VaD and especially MixD), VRFs and 

comorbidities could significantly contribute to mortality, reinforcing the importance of properly 

managing these factors. However, VaD patients may be expected to progress slower. Regarding 

disease progression, the independent predictors were higher age at symptom onset, low MMSE 

score, higher education level, and antipsychotic drug use, despite the potential confounding effect 

between the latter and the symptoms for which they are prescribed. Furthermore, our findings 

suggest an adequate balance between the benefits of using antipsychotic drugs against their risks, 

with those with a better safety profile being prescribed and even having a borderline protective 

effect on mortality, possibly due to NPS management. 

Lastly, despite our limited information on death causes, we highlight the increased risk of 

pneumonia-related death and the consequent importance of adequate management of these 

patients' feeding difficulties. 

In conclusion, our study contributed to a better knowledge of the factors that may influence disease 

progression and mortality, allowing for a better clinical and familiar management of the disease. 

Notwithstanding, the retrospective nature of our study imposed some limitations, such as a 

significant amount of missing data in some variables and the inability to collect information about 

other potential predictors, such as socioeconomic status, nutritional status, or nursing/care home 

setting, or to assess cognitive and functional deterioration separately. Therefore, our findings 

should be confirmed in a large community-based prospective study. 
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Tables and Figures 

  

Figure 1 - Estimated prevalence of dementia per 1000 population, 2019 and 2050.  

Health at a Glance 2019: OECD Indicators 
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Figure 2 - Share of the population aged over 65 and 80 years, 2017 and 2050 

Health at a Glance 2019: OECD Indicators 
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Figure 3 – Histogram and boxplot representation of age at symptom onset.  

The dots represent outliers (skewness = -.621, SE = .090)  
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Table I – Relation between gender and years of education 

*Values presented in the form of absolute frequency (number of cases) and relative frequency (% of cases). 

 

  

    
 

Years of education   

    
All 

n = 775 
<4 

n = 82 
4-6 

n = 223 
>6 

n = 137 
Unknown 

n = 333 
p value 

Gender* 
Female 460 (59.4%) 69 (84.1%) 125 (56.1%) 74 (54%) 192 (57.7%) 

<.001 
Male 315 (40.6%) 13 (15.9%) 98 (43.9%) 63 (46%) 141 (42.3%) 
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Table II – Relation between age at symptom onset and socio-demographic characteristics 

    Age at symptom onset* p value 

  
  

All patients  
 

Gender  
Female 67 (27-86) [60-74] 

.520 
Male  67 (26-88) [59-73] 

    

Years of 
education 

<4  71 (26-87) [68-76] 

<.001 
4-6  65 (32-84) [59-71] 
>6  60 (27-83) [53-68] 
Unknown 69 (35-88) [61-76] 

 
  

 

Dementia patients   

Years of 
education 

<4  73 (58-82) [69-77] 

<.001 
4-6  68 (46-84) [62-74] 

>6  64.5 (42-83) [57-71]  

Unknown 71.5 (35-86) [64-78] 
*Values presented in the form of median (minimum – maximum) and inter-quartile range (IQR) [25th 

percentile to 75th percentile]. 
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Table III – Socio-demographic characterization and comparison between diagnostic groups 

*Values presented in the form of median (minimum – maximum) and inter-quartile range (IQR) [25th 

percentile to 75th percentile]. 

*33 missing values: 5 MCI, 11 dementia, 7 depression and 10 “subjective cognitive complaints”. 

** Values presented in the form of absolute frequency (number of cases) and relative frequency (% of 

cases). 

 

 

 

  

      Diagnosis   

    
All 

n = 775 
MCI 

n = 103 
Dementia 

n = 427 
Depression 

n = 155 

Subjective 
cognitive 

complaints 
n = 90 

p value 

       
 

Age at symptom 
onset* 

67 (26-88) 
[59-74] 

67 (43-87) 
[61-73] 

70 (35-86) 
[63-76] 

61 (32-83) 
[53-68] 

60 (26-88) 
[50-68] 

<.001 

        

Gender** 
Female  460 (59.4%) 56 (54.4%) 235 (55%) 120 (77.4%) 49 (54.4%) 

<.001 
Male 315 (40.6%) 47 (45.6%) 192 (45%) 35 (22.6%) 41 (45.6%) 

        

Years of 
education** 

<4 82 (10.6%) 9 (8.7%) 55 (12.9%) 12 (7.7%) 6 (6.7%) 

<.001 
4-6 223 (28.8%) 31 (30.1%) 115 (26.9%) 58 (37.4%) 19 (21.1%) 

>6 137 (17.7%) 29 (28.2%) 50 (11.7%) 30 (19.4%) 28 (31.1%) 

Unknown 333 (43%) 34 (33%) 207 (48.5%) 55 (35.5%) 37 (41.1%) 
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Figure 4 – Flowchart of the diagnostic classification 

AD – Alzheimer’s Disease; ARD – Alcohol-Related Dementia; bvFTD – Frontotemporal Dementia, behavioral 
variant;  CBD – Cortico-Basal Degeneration; DLB – Dementia with Lewy Bodies; FTD-MND – Frontotemporal 
Dementia with Motor Neuron Disease; FTLD – Frontotemporal Lobar Degeneration; MCI – Mild Cognitive 
Impairment; MixD – Mixed Dementia; PCA – Posterior Cortical Atrophy; PNFA – Progressive Non-Fluent 
Aphasia;  PPA – Primary Progressive Aphasia; PSP – Progressive Supra-nuclear Palsy; SD – Semantic Dementia; 
VaD – Vascular Dementia. 
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Figure 5 – Pie chart of dementia diagnostic subtypes. 

AD – Alzheimer’s Disease; DLB – Dementia with Lewy Bodies; FTLD – Frontotemporal Lobar Degeneration; 
MixD – Mixed Dementia; VaD – Vascular Dementia. 
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Table IV – Comparison between dementia patients with and without CSF marker analysis 

      CSF markers analysis   

    
All  

n = 381 
Yes 

n = 67 
No 

n = 314 
p value 

  
    

Age at symptom 
onset* 

70 (38-86) [64-76] 62 (39-75) [55-67] 72 (38-86) [66-77] <.001 

      

Gender** 
Female  208 (54.6%) 26 (38.8%) 182 (58%) 

.005 
Male 173 (45.4%) 41 (61.2%) 132 (42%) 

      

Diagnosis** AD 157 (41.2%) 39 (58.2%) 118 (37.6%) 

<.001 

 DLB 22 (5.8%) 0 (0%) 22 (7%) 
 FTLD 58 (15.2%) 25 (37.3%) 33 (10.5%) 
 VaD 82 (21.5%) 3 (4.5%) 79 (25.2%) 

  MixD 62 (16.3%) 0 (0%) 62 (19.7%) 
*Values presented in the form of median (minimum – maximum) and inter-quartile range (IQR) [25th 

percentile to 75th percentile]. 

*6 missing values within the group who did not performed CSF marker analysis. 

** Values presented in the form of absolute frequency (number of cases) and relative frequency (% of 

cases). 
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Table V – Dementia diagnostic groups’ socio-demographic and clinical characterization 

      Diagnosis   

    
All 

n = 381  

AD 
n = 157 

DLB 
n = 22 

FTLD 
n = 58 

VaD 
n = 82 

MixD 
n = 62 

p value 

         
Age at symptom onset*ⴕ 70 (38-86) [64-76] 70 (48-86) [61-76] 74 (55-82) [69-78] 62 (38-81) [58-67] 71 (55-86) [65-76] 74 (62-86) [71-79] <.001          
Early onset dementia**ⴕ 101 (26.9%) 49 (31.6%) 1 (4.5%) 35 (61.4%) 15 (18.8%) 1 (1.6%) <.001          

Gender** 
Female 208 (54.6%) 90 (57.3%) 16 (72.7%) 23 (39.7%) 42 (51.2%) 37 (59,7%) 

.047 
Male 173 (45.4%) 67 (42.7%) 6 (27.3%) 35 (60.3%) 40 (48.8%) 25 (40,3%) 

         

Years of 
education** 

<4 52 (13.6%) 17 (10.8%) 5 (22.7%) 3 (5.2%) 17 (20.7%) 10 (16,1%) 

.027 
4-6 107 (28.1%) 46 (29.3%) 3 (13.6%) 18 (31%) 22 (26.8%) 18 (29%) 

>6 45 (11.8%) 28 (17.8%) 2 (9.1%) 8 (13.8%) 3 (3.7%) 4 (6,5%) 

Unknown 177 (46.5%) 66 (42%) 12 (54.5%) 29 (50%) 40 (48.8%) 30 (48,4%)          

MMSE at 
1st visit** 

<24 144 (37.8%) 69 (43.9%) 8 (36.4%) 11 (19%) 27 (32.9%) 29 (46,8%) 

.003 ≥24 102 (26.8%) 38 (24.2%) 5 (22.7%) 13 (22.4%) 28 (34.1%) 18 (29%) 

Unknown 135 (35.4%) 50 (31.8%) 9 (40.9%) 34 (58.6%) 27 (32.9%) 15 (24,2%) 
         

Onset to first visit time 
interval (years)*ⴕ 2 (0-17) [1-3] 2 (0-8) [1-3] 2 (1-9) [1-2] 3 (0-17) [1-4] 2 (0-17) [1-3] 2 (0-7) [1-2] .017 

         
Extrapyramidal signs** 94 (24.7%) 26 (16.6%) 18 (81.8%) 16 (27.6%) 19 (23.2%) 15 (24.2%) <.001 

Psychotic symptoms** 55 (14.4%) 20 (12.7%) 12 (54.5%) 5 (8.6%) 11 (13.4%) 7 (11.3%) <.001 
         

Drug use**         
Antipsychotics 144 (37.8%) 60 (38.2%) 11 (50%) 32 (55.2%) 16 (19.5%) 25 (40.3%) <.001 

Anticholinesterasics 218 (57.2%) 126 (80.3%) 22 (100%) 8 (13.8%) 24 (29.3%) 38 (61.3%) <.001 

Memantine 172 (45.1%) 98 (62.4%) 3 (13.6%) 14 (24.1%) 29 (35.4%) 28 (45.2%) <.001 

*Values presented in the form of median (minimum – maximum) and inter-quartile range (IQR) [25th percentile to 75th percentile]. 

**Values presented in the form of absolute frequency (number of cases) and relative frequency (% of cases). 
ⴕ6 missing values: 2 AD, 1 FTLD, 2 VaD and 1 MixD.  
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Table VI – Drug use characterization 

All (n = 381) 
     

Antipsychotic drug*    

Quetiapine Risperidone Olanzapine Other None 

111 (29.1%) 16 (4.2%) 12 (3.1%) 5 (1.3%) 237 (62.2%) 
     

Anticholinesterase drug*  
 

 

Donepezil Rivastigmine None  
 

148 (38.8%) 70 (18.4%) 163 (42.8%)  
 

     

Memantine*  
 

  

172 (45.1%)         

*Values presented in the form of absolute frequency (number of cases) and relative frequency (% of cases). 
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Figure 6 – Bar charts of the number of vascular risk factors and comorbidities distribution 
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Table VII – Distribution of risk factors and comorbidities within diagnosis 

      Diagnosis*   

    
All* 

n = 381  
AD 

n = 157 
DLB 

n = 22 
FTLD 

n = 58 
VaD 

n = 82 
MixD 
n = 62 

p value 

         
Family history 103 (27.2%) 46 (29.9%) 6 (27.3%) 28 (48.3%) 10 (12.2%) 13 (21%) <.001 

None  275 (72.8%) 108 (70.1%) 16 (72.7%) 30 (51.7%) 72 (87.8%) 49 (79%)  
≥ 1 family member with > 65 years 73 (19.3%) 31 (20.1%) 5 (22.7%) 19 (32.8%) 7 (8.5%) 11 (17.7%)  
≥ 1 family member with < 65 years 15 (4%) 5 (3.2%) 1 (4.5%) 6 (10.3%) 2 (2.4%) 1 (1.6%)  
≥ 3 family members 15 (4%) 10 (6.5%) 0 (0%) 3 (5.2%) 1 (1.2%) 1 (1.6%)  

Consumption habits 25 (6.6%) 8 (5.2%) 1 (4.5%) 5 (8.6%) 5 (6.1%) 6 (9.7%) .728 
Smoking  13 (3.4%) 5 (3.2%) 1 (4.5%) 1 (1.7%) 4 (4.9%) 2 (3.2%)  
Alcohol ingestion 15 (4%) 4 (2.6%) 0 (0%) 4 (6.9%) 2 (2.4%) 5 (8.1%)  

Vascular risk factors        
Hypertension 192 (50.8%) 62 (40%) 12 (54.5%) 16 (27.6%) 60 (73.2%) 42 (68.9%) <.001 
Diabetes  119 (31.5%) 33 (21.3%) 7 (31.8%) 9 (15.5%) 51 (62.2%) 19 (31.1%) <.001 
Dyslipidemia 128 (33.9%) 45 (29%) 10 (45.5%) 12 (20.7%) 39 (47.6%) 22 (36.1%) .006 

Cerebrovascular disease 43 (11.4%) 1 (0.6%) 0 (0%) 2 (3.4%) 28 (34.1%) 12 (19.7%) <.001 
Coronary disease 36 (9.5%) 7 (4.5%) 4 (18.2%) 2 (3.4%) 17 (20.7%) 6 (9.8%) <.001 
Atrial fibrilation 31 (8.2%) 6 (3.9%) 1 (4.5%) 0 (0%) 17 (20.7%) 7 (11.5%) <.001 
Mood disorder 124 (32.8%) 51 (32.9%) 7 (31.8%) 19 (32.8%) 34 (41.5%) 13 (21.3%) .168 
Hearing loss  28 (7.4%) 10 (6.5%) 3 (13.6%) 3 (5.2%) 8 (9.8%) 4 (6.6%) .627 
Other comorbidities 98 (26%) 35 (22.7%) 6 (27.3%) 14 (24.1%) 21 (25.6%) 22 (36.1%) .380 

TBI  4 (1.1%) 1 (0.6%) 0 (0%) 3 (5.2%) 0 (0%) 0 (0%)  
Cancer  17 (4.5%) 6 (3.9%) 0 (0%) 2 (3.4%) 4 (4.9%) 5 (8.2%)  
Peripheral arterial disease 5 (1.3%) 0 (0%) 0 (0%) 0 (0%) 4 (4.9%) 1 (1.6%)  
Other   75 (19.8%) 28 (18.1%) 6 (27.3%) 10 (17.2%) 15 (18.3%) 16 (26.2%)   

*Values presented in the form of absolute frequency (number of cases) and relative frequency (% of cases). 

*3 missing values: 2 AD and 1 MixD. 
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Figure 7 – Pie charts of death cause and infectious death cause distribution 
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Figure 8 – Moderate and severe stages free survival curves. 

 
Number at risk (number censored) 

356 (39) 108 (27) 10 (2) 3 (1) 

Median = 6.897 (95% CI 6.158-7.635) 

Median = 3.997 (95% CI 3.686-4.309) 
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Figure 9 – Overall survival curve. 

Median = 10.374 (95% CI 9.177-11.571) 



 

37 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

Figure 10 – Diagnostic group comparison of moderate and severe stages free survival curves. 

Log-Rank p <.001 

 

 Number at risk (number censored)    

AD 155 (20)  100 (32)  7 (3)   

DLB 22 (4)  14  (3)  2 (1)   

FTLD 57 (15)  26 (11)  6 (3)  2 (0) 

VaD 80 (29)  42 (25)  12 (7)  3 (2) 

MixD 61 (13)  28 (10)  3 (2)   

Median (95% CI)

AD 6.568 (6.093-7.043)

DLB 5.766 (4.959-6.573)

FTLD 7.715 (4.802-10.628)

VaD 16.988 (NR-NR)

MixD 5.87 (4.438-7.302)

Log-Rank p <.001 

Median (95% CI)

AD 3.997 (3.59-4.404)

DLB 3.225 (1.515-4.935)

FTLD 3.997 (3.541-4.454)

VaD 5.473 (3.698-7.248)
MixD 3.532 (2.869-4.195)

 

 Number at risk (number censored)    

AD 151 (11)  45 (9)  1 (0)   

DLB 20 (0)  7 (2)  
 

  

FTLD 53 (4)  15 (1)  5 (1)  2 (0) 

VaD 73 (17)  31 (12)  3 (0)  1 (1) 

MixD 59 (7) 10 (3) 1 (1) 
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Figure 11 – Diagnostic group comparison of overall survival curves. 

Log-Rank p =.007 

Median (95% CI)
AD 10.653 (9.208-12.098)
DLB 8.099 (4.461-11.737)
FTLD 15.625 (4.549-26.7)
VaD 11.217 (NR-NR)
MixD 7.885 (7.131-8.639)

 

 Number at risk (number censored) 

AD 155 (24)  119 (70)  23 (14)  
DLB 22 (4)  16 (4)  5 (5)   

FTLD 57 (12)  37 (19)  11 (8)  3 (1) 

VaD 80 (21)  45 (23)  12 (8)  3 (3) 

MixD 61 (10)  43 (15)  6 (5)   

Median (95% CI)
AD 10.653 (9.208-12.098)
DLB 8.099 (4.461-11.737)
FTLD 15.625 (4.549-26.7)
VaD 11.217 (NR-NR)
MixD 7.885 (7.131-8.639)
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Log-Rank p =.085 

Log-Rank p =.481 

Log-Rank p =.116 

Figure 12 – EOAD and LOAD comparison of moderate and severe free survival 
and overall survival curves. 
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Log-Rank p <.001 

Log-Rank p <.001 

Figure 13 – Comparison of moderate and severe stages free survival curves 
between patients with and without antipsychotic drug use. 
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Log-Rank p =.043 

Figure 14 – Comparison of overall survival curves between patients with and without psychotic 
symptoms. 
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Log-Rank p =.070 

Gender comparison (with FTLD) 

Log-Rank p =.018 

Gender comparison (without FTLD) 

Figure 15 – Gender comparison of overall survival curves, with and without FTLD 
patients. 
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Table VIII – Cox proportional hazards ratio model for moderate stage. 

  Univariate analysis   Multivariate analysis 

  HR 95% CI p value   HR 95% CI p value 

Diagnosis (vs. AD)   .001  
  .049 

DLB 1.204 0.735-1.972 .460  1.044 0.625-1.744 .870 

FTLD 0.844 0.596-1.194 .338  1.028 0.696-1.519 .889 

VaD 0.508 0.357-0.721 <.001  0.561 0.373-0.844 .006 

MixD 1.135 0.814-1.582 .454  1.033 0.723-1.474 .860 

Age at symptom onset 1.031 1.016-1.045 .001  1.036 1.02-1.053 <.001 

Male gender (vs. Female) 0.912 0.722-1.152 .439  1.025 0.79-1.331 .851 

Years of education (vs. <4)    .106  
  .031 

4-6 0.833 0.571-1.217 .346  1.046 0.694-1.576 .829 

>6 1.269 0.821-1.962 .283  1.865 1.135-3.064 .014 

Unknown 1.128 0.796-1.598 .500  1.224 0.842-1.781 .290 

Family history (vs. No 
family history) 

1.046 0.805-1.359 .735 
 

0.921 0.699-1.215 .561 

MMSE at 1st visit (vs. <24)   .001  
  .003 

≥24 0.557 0.413-0.75 .001  0.57 0.414-0.786 .001 

Unknown 0.814 0.622-1.067 .136  0.837 0.62-1.13 .245 

TBI 0.33 0.104-1.049 .060     
Number of VRFs 0.982 0.868-1.109 .765  1.063 0.919-1.23 .410 

Smoking 1.292 0.638-2.618 .477     
Alcohol ingestion 1.218 0.599-2.477 .587     
Hypertension 1.088 0.862-1.372 .479     
Diabetes 0.898 0.694-1.163 .414     
Dyslipidemia 0.887 0.691-1.139 .348     

Number of vascular 
comorbidities 

0.857 0.682-1.076 .184 
 

0.931 0.716-1.209 .590 

Cerebrovascular disease 0.928 0.62-1.39 .716     
Coronary disease 0.711 0.468-1.081 .111     
Peripheral arterial disease 1.804 0.252-12.928 .557     
Atrial fibrilation 0.865 0.53-1.413 .563     
Mood disorder 0.906 0.706-1.161 .434     
Hearing loss 0.96 0.614-1.502 .859     

Cancer 1.368 0.812-2.305 .239     

Other 1.12 0.846-1.483 .427     

Psychotic symptoms 1.213 0.876-1.679 .244     

Extrapyramidal sings 0.974 0.746-1.272 .848     

Antipsychotics 1.696 1.337-2.152 <.001   1.58 1.225-2.037 <.001 
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Table IX – Cox proportional hazards ratio model for severe stage. 

  Univariate analysis   Multivariate analysis 

  HR 95% CI p value   HR 95% CI p value 

Diagnosis (vs. AD)   <.001  
  .001 

DLB 1.081 0.618-1.893 .784  0.936 0.526-1.666 .822 

FTLD 0.653 0.42-1.015 .058  0.684 0.412-1.134 .141 

VaD 0.301 0.179-0.507 <.001  0.286 0.156-0.523 <.001 

MixD 1.142 0.78-1.673 .494  0.931 0.616-1.407 .733 

Age at symptom onset 1.03 1.013-1.047 <.001  1.028 1.009-1.047 .003 

Male gender (vs. Female) 1.019 0.768-1.353 .896  1.307 0.948-1.801 .102 

Years of education (vs. <4)    .363  
  .462 

4-6 0.843 0.521-1.363 .487  0.891 0.532-1.492 .660 

>6 1.152 0.667-1.989 .613  1.315 0.712-2.43 .381 

Unknown 1.141 0.739-1.763 .552  1.095 0.691-1.736 .698 

Family history (vs. No 
family history) 

1.19 0.865-1.636 .285 
 

1.11 0.796-1.547 .538 

MMSE at 1st visit  
 .003  

  .008 

≥24 0.522 0.359-0.761 .001  0.544 0.36-0.822 .004 

Unknown 0.809 0.586-1.116 .197  0.989 0.685-1.426 .951 

TBI 0.36 0.086-1.502 .161     
Number of VRFs 0.993 0.859-1.147 .919  1.119 0.94-1.332 .205 

Smoking 2.618 1.28-5.356 .008     
Alcohol ingestion 2.109 1.078-4.127 .029     
Hypertension 0.953 0.718-1.266 .741     
Diabetes 0.838 0.609-1.153 .278     
Dyslipidemia 0.963 0.713-1.3 .805     

Number of vascular 
comorbidities 

0.947 0.726-1.236 .689 
 

1.219 0.893-1.666 .212 

Cerebrovascular disease 0.911 0.56-1.482 .708     
Coronary disease 0.712 0.42-1.208 .208     
Peripheral arterial disease 19.003 5.729-63.038 <.001     
Atrial fibrilation 1.099 0.625-1.933 .744     
Mood disorder 0.773 0.565-1.058 .108     
Hearing loss 0.856 0.462-1.585 .621     
Cancer 0.717 0.318-1.618 .423     
Other 0.932 0.651-1.336 .703     
Psychotic symptoms 1.438 1.004-2.058 .047     
Extrapyramidal sings 0.878 0.632-1.22 .439     
Antipsychotics 1.814 1.365-2.41 <.001   1.665 1.228-2.259 .001 
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Table X – Cox proportional hazards ratio model for mortality. 

  Univariate analysis   Multivariate analysis 

  HR 95% CI p value   HR 95% CI p value 

Diagnosis (vs. AD)   .009  
  .306 

DLB 1.552 0.759-3.172 .228  1.113 0.508-2.439 .788 

FTLD 0.873 0.49-1.554 .644  1.381 0.709-2.688 .342 

VaD 1.24 0.762-2.018 .387  0.985 0.531-1.828 .962 

MixD 2.131 1.353-3.357 .001  1.583 0.962-2.608 .071 

Age at symptom onset 1.051 1.029-1.073 <.001  1.054 1.029-1.08 <.001 

Male gender (vs. Female) 1.375 0.973-1.943 .071  1.615 1.102-2.366 .014 

Years of education (vs. <4)    .358  
  .122 

4-6 0.77 0.427-1.388 .384  0.881 0.468-1.658 .694 

>6 1.111 0.558-2.209 .765  1.939 0.899-4.181 .091 

Unknown 1.14 0.676-1.92 .623  1.207 0.681-2.139 .520 

Family history (vs. No 
family history) 

0.605 0.385-0.951 .029 
 

0.725 0.451-1.164 .183 

MMSE at 1st visit   .739  
  .040 

≥24 0.864 0.548-1.361 .528  0.653 0.391-1.091 .104 

Unknown 1.03 0.69-1.536 .887  1.282 0.808-2.035 .292 

TBI 0.575 0.134-2.467 .457     
Number of VRFs 1.204 1.016-1.428 .032  1.197 0.968-1.482 .097 

Smoking 2.072 0.841-5.103 .113     
Alcohol ingestion 1.568 0.69-3.562 .283     
Hypertension 1.383 0.977-1.959 .067     
Diabetes 1.437 1.003-2.059 .048     
Dyslipidemia 0.963 0.663-1.398 .841     

Number of vascular 
comorbidities 

1.361 1.051-1.763 .019 
 

1.212 0.887-1.656 .227 

Cerebrovascular disease 1.661 1.019-2.708 .042     
Coronary disease 1.188 0.693-2.038 .531     
Peripheral arterial disease 8.276 1.987-34.471 .004     
Atrial fibrilation 1.569 0.864-2.85 .139     
Mood disorder 0.629 0.418-0.948 .027     
Hearing loss 1.979 1.144-3.423 .015     
Cancer 2.018 1.056-3.857 .034  2.278 1.134-4.576 .021 

Other 0.947 0.611-1.467 .807     
Psychotic symptoms 1.547 1.011-2.367 .045  1.693 1.041-2.754 .034 

Extrapyramidal sings 1.23 0.841-1.797 .286     
Antipsychotics 0.761 0.528-1.095 .141   0.712 0.48-1.057 .092 

 

 

 

  



 

46 
 

 

 

  

France

Spain

Switzerland

Italy

Portugal

Finland

Luxembourg¹

Belgium

Slovenia

Norway

Austria

Sweden

Ireland

Greece

Iceland¹

OEC D 2 6

Germany

Netherlands

United Kingdom

Denmark

Estonia

Poland

Czech Republic

Lithuania

Slovak Republic

Latvia

Hungary

Note: Data comparability is limited because of cultural factors and different formulations of question in EU- SILC.  1. Three- year average (2015- 17).  

Source: Eurostat Database.

M enWomen

54%

47%

57%

56%

70%

57%

62%

47%

67%

26%

65%

27%

37%

64%

29%

55%

42%

55%

47%

42%

71%

57%

57%

71%

79%

78%

64%

23.6

23.4

22.8

22.4

22.1

22.1

22.1

21.9

21.7

21.6

21.5

21.5

21.4

21.4

21.3

21.2

21.2

21.2

21.1

20.8

20.8

20.2

19.8

19.4

19.1

19.0

18,4

0102030
Years

53%

36%

50%

51%

57%

52%

48%

44%

59%

18%

59%

20%

34%

56%

20%

48%

37%

46%

44%

39%

63%

48%

53%

60%

75%

71%

54%

19.6

19.3

20.0

19.2

18.3

18.4

18.8

18.5

17.6

19.3

18.5

19.2

19.0

18.6

19.3

17.8

18.1

18.7

18.8

18.2

15.6

15.9

16.2

14.4

15.3

14.1

14,5

0 10 20 30
Years

Healthy life years Life expectancy with activity limitation

Figure 16 – Life expectancy and healthy life years at age 65, by sex, 2017 (or nearest year) 

Health at a Glance 2019: OECD Indicators 



 

47 
 

References 

1.  Arvanitakis Z, Shah RC, Bennett DA. Diagnosis and Management of Dementia: Review. JAMA. 
2019;322(16):1589. doi:10.1001/jama.2019.4782 

2.  McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of dementia due to Alzheimer’s disease: 
Recommendations from the National Institute on Aging-Alzheimer’s Association workgroups on 
diagnostic guidelines for Alzheimer’s disease. Alzheimers Dement. 2011;7(3):263-269. 
doi:10.1016/j.jalz.2011.03.005 

3.  Gauthier S, Reisberg B, Zaudig M, et al. Mild cognitive impairment. The Lancet. 2006;367(9518):1262-
1270. doi:10.1016/S0140-6736(06)68542-5 

4.  Alzheimer’s Association. 2019 Alzheimer’s disease facts and figures. Alzheimers Dement. 
2019;15(3):321-387. doi:10.1016/j.jalz.2019.01.010 

5.  Plassman BL, Langa KM, Fisher GG, et al. Prevalence of Dementia in the United States: The Aging, 
Demographics, and Memory Study. Neuroepidemiology. 2007;29(1-2):125-132. 
doi:10.1159/000109998 

6.  Santana I, Farinha F, Freitas S, Rodrigues V, Carvalho Á. Epidemiologia da Demência e da Doença de 
Alzheimer em Portugal: Estimativas da Prevalência e dos Encargos Financeiros com a Medicação. Acta 
Médica Port. 2015;28(2):182. doi:10.20344/amp.6025 

7.  OECD. Health at a Glance 2019: OECD Indicators. OECD; 2019. doi:10.1787/4dd50c09-en 

8.  Nichols E, Szoeke CEI, Vollset SE, 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. doi:10.1016/S1474-4422(18)30403-4 

9.  Portal do INE. Accessed December 26, 2020. 
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_destaques&DESTAQUESdest_boui=406534
255&DESTAQUESmodo=2&xlang=pt 

10.  Gauthier S, Albert M, Fox N, et al. Why has therapy development for dementia failed in the last two 
decades? Alzheimers Dement. 2016;12(1):60-64. doi:10.1016/j.jalz.2015.12.003 

11.  Falk N, Cole A, Meredith TJ. Evaluation of Suspected Dementia. Am Fam Physician. 2018;97(6):398-
405. 

12.  Xie J, Brayne C, Matthews FE. Survival times in people with dementia: analysis from population based 
cohort study with 14 year follow-up. BMJ. 2008;336(7638):258-262. 
doi:10.1136/bmj.39433.616678.25 

13.  Strand BH, Knapskog A-B, Persson K, et al. Survival and years of life lost in various aetiologies of 
dementia, mild cognitive impairment (MCI) and subjective cognitive decline (SCD) in Norway. PloS 
One. 2018;13(9):e0204436. doi:10.1371/journal.pone.0204436 

14.  Weltgesundheitsorganisation, Alzheimer’s Disease International, eds. Dementia: A Public Health 
Priority.; 2012. 

15.  Hebert LE, Weuve J, Scherr PA, Evans DA. Alzheimer disease in the United States (2010-2050) 
estimated using the 2010 census. Neurology. 2013;80(19):1778-1783. 
doi:10.1212/WNL.0b013e31828726f5 



 

48 
 

16.  Livingston G, Sommerlad A, Orgeta V, et al. Dementia prevention, intervention, and care. The Lancet. 
2017;390(10113):2673-2734. doi:10.1016/S0140-6736(17)31363-6 

17.  Whitmer RA, Sidney S, Selby J, Johnston SC, Yaffe K. Midlife cardiovascular risk factors and risk of 
dementia in late life. Neurology. 2005;64(2):277-281. doi:10.1212/01.WNL.0000149519.47454.F2 

18.  Gray SL, Anderson ML, Dublin S, et al. Cumulative Use of Strong Anticholinergics and Incident 
Dementia: A Prospective Cohort Study. JAMA Intern Med. 2015;175(3):401. 
doi:10.1001/jamainternmed.2014.7663 

19.  Larson EB, Yaffe K, Langa KM. New insights into the dementia epidemic. N Engl J Med. 
2013;369(24):2275-2277. doi:10.1056/NEJMp1311405 

20.  Rusanen M, Kivipelto M, Quesenberry CP, Zhou J, Whitmer RA. Heavy Smoking in Midlife and Long-
term Risk of Alzheimer Disease and Vascular Dementia. Arch Intern Med. 2011;171(4). 
doi:10.1001/archinternmed.2010.393 

21.  Goldstein FC, Steenland K, Zhao L, Wharton W, Levey AI, Hajjar I. Proton Pump Inhibitors and Risk of 
Mild Cognitive Impairment and Dementia. J Am Geriatr Soc. 2017;65(9):1969-1974. 
doi:10.1111/jgs.14956 

22.  Kalantarian S, Stern TA, Mansour M, Ruskin JN. Cognitive impairment associated with atrial 
fibrillation: a meta-analysis. Ann Intern Med. 2013;158(5 Pt 1):338-346. doi:10.7326/0003-4819-158-
5-201303050-00007 

23.  Weisenbach SL, Boore LA, Kales HC. Depression and Cognitive Impairment in Older Adults. Curr 
Psychiatry Rep. 2012;14(4):280-288. doi:10.1007/s11920-012-0278-7 

24.  McKenzie JA, Spielman LJ, Pointer CB, et al. Neuroinflammation as a Common Mechanism Associated 
with the Modifiable Risk Factors for Alzheimer’s and Parkinson’s Diseases. Curr Aging Sci. 
2017;10(3):158-176. doi:10.2174/1874609810666170315113244 

25.  Blom K, Emmelot-Vonk MH, Koek H (Dineke) L. The influence of vascular risk factors on cognitive 
decline in patients with dementia: A systematic review. Maturitas. 2013;76(2):113-117. 
doi:10.1016/j.maturitas.2013.06.011 

26.  Gauthier S, Vellas B, Farlow M, Burn D. Aggressive course of disease in dementia. Alzheimers Dement. 
2006;2(3):210-217. doi:10.1016/j.jalz.2006.03.002 

27.  Chaves ML, Camozzato AL, Köhler C, Kaye J. Predictors of the Progression of Dementia Severity in 
Brazilian Patients with Alzheimer’s Disease and Vascular Dementia. Int J Alzheimers Dis. 2010;2010:1-
7. doi:10.4061/2010/673581 

28.  Larson EB, Shadlen M-F, Wang L, et al. Survival after initial diagnosis of Alzheimer disease. Ann Intern 
Med. 2004;140(7):501-509. doi:10.7326/0003-4819-140-7-200404060-00008 

29.  Ostbye T, Hill G, Steenhuis R. Mortality in elderly Canadians with and without dementia: a 5-year 
follow-up. Neurology. 1999;53(3):521-526. doi:10.1212/wnl.53.3.521 

30.  Guehne U, Riedel-Heller S, Angermeyer MC. Mortality in Dementia. Neuroepidemiology. 
2005;25(3):153-162. doi:10.1159/000086680 

31.  Lee M, Chodosh J. Dementia and Life Expectancy: What Do We Know? J Am Med Dir Assoc. 
2009;10(7):466-471. doi:10.1016/j.jamda.2009.03.014 



 

49 
 

32.  van de Vorst IE, Koek HL, de Vries R, Bots ML, Reitsma JB, Vaartjes I. Effect of Vascular Risk Factors 
and Diseases on Mortality in Individuals with Dementia: A Systematic Review and Meta-Analysis. J Am 
Geriatr Soc. 2016;64(1):37-46. doi:10.1111/jgs.13835 

33.  van de Vorst IE, Koek HL, Stein CE, Bots ML, Vaartjes I. Socioeconomic Disparities and Mortality After 
a Diagnosis of Dementia: Results From a Nationwide Registry Linkage Study. Am J Epidemiol. 
2016;184(3):219-226. doi:10.1093/aje/kwv319 

34.  Rhodius-Meester HFM, Liedes H, Koene T, et al. Disease-related determinants are associated with 
mortality in dementia due to Alzheimer’s disease. Alzheimers Res Ther. 2018;10(1):23. 
doi:10.1186/s13195-018-0348-0 

35.  Mahmoudi R, Novella J-L, Manckoundia P, et al. Is functional mobility an independent mortality risk 
factor in subjects with dementia? Maturitas. 2017;103:65-70. doi:10.1016/j.maturitas.2017.06.031 

36.  Corbett A, Burns A, Ballard C. Don’t use antipsychotics routinely to treat agitation and aggression in 
people with dementia. BMJ. 2014;349:g6420. doi:10.1136/bmj.g6420 

37.  Nørgaard A, Jensen-Dahm C, Gasse C, Hansen HV, Waldemar G. Time trends in antipsychotic drug use 
in patients with dementia: a nationwide study. J Alzheimers Dis JAD. 2016;49(1):211-220. 
doi:10.3233/JAD-150481 

38.  Schneider LS, Dagerman KS, Insel P. Risk of Death With Atypical Antipsychotic Drug Treatment for 
Dementia: Meta-analysis of Randomized Placebo-Controlled Trials. JAMA. 2005;294(15):1934. 
doi:10.1001/jama.294.15.1934 

39.  Nielsen RE, Lolk A, Valentin JB, Andersen K. Cumulative dosages of antipsychotic drugs are associated 
with increased mortality rate in patients with Alzheimer’s dementia. Acta Psychiatr Scand. 
2016;134(4):314-320. doi:10.1111/acps.12614 

40.  Albert MS, DeKosky ST, Dickson D, et al. The diagnosis of mild cognitive impairment due to Alzheimer’s 
disease: Recommendations from the National Institute on Aging-Alzheimer’s Association workgroups 
on diagnostic guidelines for Alzheimer’s disease. Alzheimers Dement. 2011;7(3):270-279. 
doi:10.1016/j.jalz.2011.03.008 

41.  Langa KM, Levine DA. The Diagnosis and Management of Mild Cognitive Impairment: A Clinical 
Review. JAMA. 2014;312(23):2551. doi:10.1001/jama.2014.13806 

42.  Crutch SJ, Lehmann M, Schott JM, Rabinovici GD, Rossor MN, Fox NC. Posterior cortical atrophy. 
Lancet Neurol. 2012;11(2):170-178. doi:10.1016/S1474-4422(11)70289-7 

43.  Gorno-Tempini ML, Hillis AE, Weintraub S, et al. Classification of primary progressive aphasia and its 
variants. Neurology. 2011;76(11):1006-1014. doi:10.1212/WNL.0b013e31821103e6 

44.  Roman GC, Tatemichi TK, Erkinjuntti T, et al. Vascular dementia: Diagnostic criteria for research 
studies: Report of the NINDS-AIREN International Workshop. Neurology. 1993;43(2):250-250. 
doi:10.1212/WNL.43.2.250 

45.  McKeith IG, Dickson DW, Lowe J, et al. Diagnosis and management of dementia with Lewy bodies: 
Third report of the DLB consortium. Neurology. 2005;65(12):1863-1872. 
doi:10.1212/01.wnl.0000187889.17253.b1 

46.  Neary D, Snowden JS, Gustafson L, et al. Frontotemporal lobar degeneration: A consensus on clinical 
diagnostic criteria. Neurology. 1998;51(6):1546-1554. doi:10.1212/WNL.51.6.1546 

47.  Armstrong MJ, Litvan I, Lang AE, et al. Criteria for the diagnosis of corticobasal degeneration. 
Neurology. 2013;80(5):496-503. doi:10.1212/WNL.0b013e31827f0fd1 



 

50 
 

48.  Höglinger GU, Respondek G, Stamelou M, et al. Clinical diagnosis of progressive supranuclear palsy: 
The movement disorder society criteria: MDS Clinical Diagnostic Criteria for PSP. Mov Disord. 
2017;32(6):853-864. doi:10.1002/mds.26987 

49.  Custodio N, Montesinos R, Lira D, Herrera-Pérez E, Bardales Y, Valeriano-Lorenzo L. Mixed dementia: 
A review of the evidence. Dement Neuropsychol. 2017;11(4):364-370. doi:10.1590/1980-
57642016dn11-040005 

50.  Ridley NJ, Draper B, Withall A. Alcohol-related dementia: an update of the evidence. Alzheimers Res 
Ther. 2013;5(1):3. doi:10.1186/alzrt157 

51.  Uher R, Payne JL, Pavlova B, Perlis RH. MAJOR DEPRESSIVE DISORDER IN DSM-5: IMPLICATIONS FOR 
CLINICAL PRACTICE AND RESEARCH OF CHANGES FROM DSM-IV: Review: Major Depressive Disorder 
in DSM-5. Depress Anxiety. 2014;31(6):459-471. doi:10.1002/da.22217 

52.  Sha S, Hou C, Viskontas IV, Miller BL. Are frontotemporal lobar degeneration, progressive 
supranuclear palsy and corticobasal degeneration distinct diseases? Nat Clin Pract Neurol. 
2006;2(12):658-665. doi:10.1038/ncpneuro0357 

53.  Finger EC. Frontotemporal Dementias: Contin Lifelong Learn Neurol. 2016;22(2, Dementia):464-489. 
doi:10.1212/CON.0000000000000300 

54.  The Global Deterioration Scale for assessment of primary degenerative dementia. Am J Psychiatry. 
1982;139(9):1136-1139. doi:10.1176/ajp.139.9.1136 

55.  Tombaugh TN, McIntyre NJ. The Mini-Mental State Examination: A Comprehensive Review. J Am 
Geriatr Soc. 1992;40(9):922-935. doi:10.1111/j.1532-5415.1992.tb01992.x 

56.  SPSS Statistics - Overview | IBM. Accessed December 30, 2020. https://www.ibm.com/products/spss-
statistics 

57.  Ghasemi A, Zahediasl S. Normality tests for statistical analysis: a guide for non-statisticians. Int J 
Endocrinol Metab. 2012;10(2):486-489. doi:10.5812/ijem.3505 

58.  Rochon J, Gondan M, Kieser M. To test or not to test: Preliminary assessment of normality when 
comparing two independent samples. BMC Med Res Methodol. 2012;12(1):81. doi:10.1186/1471-
2288-12-81 

59.  Krzywinski M, Altman N. Nonparametric tests. Nat Methods. 2014;11(5):467-468. 
doi:10.1038/nmeth.2937 

60.  Janes J. Categorical relationships: chi‐square. Libr Hi Tech. 2001;19(3):296-298. 
doi:10.1108/EUM0000000005892 

61.  Akoglu H. User’s guide to correlation coefficients. Turk J Emerg Med. 2018;18(3):91-93. 
doi:10.1016/j.tjem.2018.08.001 

62.  McKight PE, Najab J. Kruskal-Wallis Test. In: Weiner IB, Craighead WE, eds. The Corsini Encyclopedia 
of Psychology. John Wiley & Sons, Inc.; 2010:corpsy0491. doi:10.1002/9780470479216.corpsy0491 

63.  Sharpe D. Chi-Square Test is Statistically Significant: Now What? doi:10.7275/TBFA-X148 

64.  Kishore J, Goel M, Khanna P. Understanding survival analysis: Kaplan-Meier estimate. Int J Ayurveda 
Res. 2010;1(4):274. doi:10.4103/0974-7788.76794 

65.  Bland JM, Altman DG. The logrank test. BMJ. 2004;328(7447):1073. doi:10.1136/bmj.328.7447.1073 



 

51 
 

66.  Goerdten J, Carrière I, Muniz‐Terrera G. Comparison of Cox proportional hazards regression and 
generalized Cox regression models applied in dementia risk prediction. Alzheimers Dement Transl Res 
Clin Interv. 2020;6(1). doi:10.1002/trc2.12041 

67.  Heinze G, Dunkler D. Five myths about variable selection. Transpl Int. 2017;30(1):6-10. 
doi:10.1111/tri.12895 

68.  Valente ES, Caramelli P, Gambogi LB, et al. Phenocopy syndrome of behavioral variant frontotemporal 
dementia: a systematic review. Alzheimers Res Ther. 2019;11(1):30. doi:10.1186/s13195-019-0483-2 

69.  Steffens DC, Potter GG. Geriatric depression and cognitive impairment. Psychol Med. 2008;38(2):163-
175. doi:10.1017/S003329170700102X 

70.  Schweizer S, Kievit RA, Emery T, Cam-CAN, Henson RN. Symptoms of depression in a large healthy 
population cohort are related to subjective memory complaints and memory performance in negative 
contexts. Psychol Med. 2018;48(1):104-114. doi:10.1017/S0033291717001519 

71.  Van de Velde S, Bracke P, Levecque K. Gender differences in depression in 23 European countries. 
Cross-national variation in the gender gap in depression. Soc Sci Med 1982. 2010;71(2):305-313. 
doi:10.1016/j.socscimed.2010.03.035 

72.  Brodaty H, Woodward M, Boundy K, Ames D, Balshaw R, PRIME Study Group. Patients in Australian 
Memory Clinics: baseline characteristics and predictors of decline at six months. Int Psychogeriatr. 
2011;23(7):1086-1096. doi:10.1017/S1041610211000688 

73.  Sheng B, Law CB, Yeung KM. Characteristics and diagnostic profile of patients seeking dementia care 
in a memory clinic in Hong Kong. Int Psychogeriatr. 2009;21(2):392-400. 
doi:10.1017/S104161020800817X 

74.  McMurtray A, Clark DG, Christine D, Mendez MF. Early-Onset Dementia: Frequency and Causes 
Compared to Late-Onset Dementia. Dement Geriatr Cogn Disord. 2006;21(2):59-64. 
doi:10.1159/000089546 

75.  Picard C, Pasquier F, Martinaud O, Hannequin D, Godefroy O. Early onset dementia: characteristics in 
a large cohort from academic memory clinics. Alzheimer Dis Assoc Disord. 2011;25(3):203-205. 
doi:10.1097/WAD.0b013e3182056be7 

76.  Vieira RT, Caixeta L, Machado S, et al. Epidemiology of early-onset dementia: a review of the 
literature. Clin Pract Epidemiol Ment Health CP EMH. 2013;9:88-95. 
doi:10.2174/1745017901309010088 

77.  Freitas AC. Demência vascular ultrapassa a que é causada por Alzheimer em Portugal. PÚBLICO. 
Accessed November 19, 2019. https://www.publico.pt/2019/01/22/ciencia/noticia/demencia-
vascular-ultrapassa-causada-alzheimer-portugal-1858760 

78.  Alladi S, Mekala S, Chadalawada SK, Jala S, Mridula R, Kaul S. Subtypes of Dementia: A Study from a 
Memory Clinic in India. Dement Geriatr Cogn Disord. 2011;32(1):32-38. doi:10.1159/000329862 

79.  Onyike CU, Diehl-Schmid J. The epidemiology of frontotemporal dementia. Int Rev Psychiatry. 
2013;25(2):130-137. doi:10.3109/09540261.2013.776523 

80.  Nilsson C, Landqvist Waldö M, Nilsson K, Santillo A, Vestberg S. Age-Related Incidence and Family 
History in Frontotemporal Dementia: Data from the Swedish Dementia Registry. Herholz K, ed. PLoS 
ONE. 2014;9(4):e94901. doi:10.1371/journal.pone.0094901 

81.  Rasmussen H, Stordal E, Rosness TA. Risikofaktorer for frontotemporal demens. Tidsskr Den Nor 
Legeforening. Published online 2018. doi:10.4045/tidsskr.17.0763 



 

52 
 

82.  Giamarelou A, Polychronopoulos P, Skokou M, Messinis L, Gourzis P. Frontotemporal dementia 
misdiagnosed as schizophrenia or other psychotic disorder. Eur Psychiatry. 2017;41(S1):s812-s812. 
doi:10.1016/j.eurpsy.2017.01.1575 

83.  Tampi R, Tampi D, Parish M. Easy To Miss, Hard to Treat: Notes on Frontotemporal Dementia. 
Psychiatr Times. 2020;37(10):33-35. 

84.  Boot BP, Orr CF, Ahlskog JE, et al. Risk factors for dementia with Lewy bodies: A case-control study. 
Neurology. 2013;81(9):833-840. doi:10.1212/WNL.0b013e3182a2cbd1 

85.  Kane JPM, Surendranathan A, Bentley A, et al. Clinical prevalence of Lewy body dementia. Alzheimers 
Res Ther. 2018;10(1):19. doi:10.1186/s13195-018-0350-6 

86.  Nelson PT, Schmitt FA, Jicha GA, et al. Association between male gender and cortical Lewy body 
pathology in large autopsy series. J Neurol. 2010;257(11):1875-1881. doi:10.1007/s00415-010-5630-
4 

87.  Seshadri S, Wolf PA, Beiser A, et al. Lifetime risk of dementia and Alzheimer’s disease. The impact of 
mortality on risk estimates in the Framingham Study. Neurology. 1997;49(6):1498-1504. 
doi:10.1212/wnl.49.6.1498 

88.  Dégano IR, Marrugat J, Grau M, et al. The association between education and cardiovascular disease 
incidence is mediated by hypertension, diabetes, and body mass index. Sci Rep. 2017;7(1):12370. 
doi:10.1038/s41598-017-10775-3 

89.  Jackson CA, Sudlow CLM, Mishra GD. Education, sex and risk of stroke: a prospective cohort study in 
New South Wales, Australia. BMJ Open. 2018;8(9):e024070. doi:10.1136/bmjopen-2018-024070 

90.  Knopman DS, Boeve BF, Petersen RC. Essentials of the Proper Diagnoses of Mild Cognitive 
Impairment, Dementia, and Major Subtypes of Dementia. Mayo Clin Proc. 2003;78(10):1290-1308. 
doi:10.4065/78.10.1290 

91.  Liscic RM, Storandt M, Cairns NJ, Morris JC. Clinical and psychometric distinction of frontotemporal 
and Alzheimer dementias. Arch Neurol. 2007;64(4):535-540. doi:10.1001/archneur.64.4.535 

92.  Hanson JC, Lippa CF. Chapter 11 Lewy Body Dementia. In: International Review of Neurobiology. Vol 
84. Elsevier; 2009:215-228. doi:10.1016/S0074-7742(09)00411-5 

93.  Armstrong MJ, Weintraub D. The Case for Antipsychotics in Dementia with Lewy Bodies. Mov Disord 
Clin Pract. 2017;4(1):32-35. doi:10.1002/mdc3.12383 

94.  Neef D, Walling AD. Dementia with Lewy Bodies: An Emerging Disease. 2006;73(7):7. 

95.  O’Brien JT, Thomas A. Vascular dementia. The Lancet. 2015;386(10004):1698-1706. 
doi:10.1016/S0140-6736(15)00463-8 

96.  Waring SC, Doody RS, Pavlik VN, Massman PJ, Chan W. Survival among patients with dementia from 
a large multi-ethnic population. Alzheimer Dis Assoc Disord. 2005;19(4):178-183. 
doi:10.1097/01.wad.0000189033.35579.2d 

97.  Go SM, Lee KS, Seo SW, et al. Survival of Alzheimer’s Disease Patients in Korea. Dement Geriatr Cogn 
Disord. 2013;35(3-4):219-228. doi:10.1159/000347133 

98.  Fitzpatrick AL, Kuller LH, Lopez OL, Kawas CH, Jagust W. Survival following dementia onset: 
Alzheimer’s disease and vascular dementia. J Neurol Sci. 2005;229-230:43-49. 
doi:10.1016/j.jns.2004.11.022 



 

53 
 

99.  Wattmo C, Londos E, Minthon L. Risk Factors That Affect Life Expectancy in Alzheimer’s Disease: A 15-
Year Follow-Up. Dement Geriatr Cogn Disord. 2014;38(5-6):286-299. doi:10.1159/000362926 

100.  Williams MM, Xiong C, Morris JC, Galvin JE. Survival and mortality differences between dementia with 
Lewy bodies vs Alzheimer disease. Neurology. 2006;67(11):1935-1941. 
doi:10.1212/01.wnl.0000247041.63081.98 

101.  Magierski R, Kłoszewska I, Sobów TM. The influence of vascular risk factors on the survival rate of 
patients with dementia with Lewy bodies and Alzheimer disease. Neurol Neurochir Pol. 
2010;44(2):139-147. doi:10.1016/s0028-3843(14)60005-0 

102.  Villarejo A, Benito-León J, Trincado R, et al. Dementia-associated mortality at thirteen years in the 
NEDICES Cohort Study. J Alzheimers Dis JAD. 2011;26(3):543-551. doi:10.3233/JAD-2011-110443 

103.  Huh TH, Yoon JL, Cho JJ, Kim MY, Ju YS. Survival Analysis of Patients with Alzheimer’s Disease: A Study 
Based on Data from the Korean National Health Insurance Services’ Senior Cohort Database. Korean 
J Fam Med. 2020;41(4):214-221. doi:10.4082/kjfm.18.0114 

104.  Brookmeyer R, Corrada MM, Curriero FC, Kawas C. Survival Following a Diagnosis of Alzheimer 
Disease. Arch Neurol. 2002;59(11):1764. doi:10.1001/archneur.59.11.1764 

105.  Rait G, Walters K, Bottomley C, Petersen I, Iliffe S, Nazareth I. Survival of people with clinical diagnosis 
of dementia in primary care: cohort study. BMJ. 2010;341(aug05 2):c3584-c3584. 
doi:10.1136/bmj.c3584 

106.  Doody RS, Massman P, Dunn JK. A method for estimating progression rates in Alzheimer disease. Arch 
Neurol. 2001;58(3):449-454. doi:10.1001/archneur.58.3.449 

107.  Edwin TH, Strand BH, Persson K, Engedal K, Selbæk G, Knapskog A-B. Trajectories and risk factors of 
dementia progression: a memory clinic cohort followed up to 3 years from diagnosis. Int 
Psychogeriatr. Published online November 20, 2020:1-11. doi:10.1017/S1041610220003270 

108.  Melis RJF, Marengoni A, Rizzuto D, et al. The Influence of Multimorbidity on Clinical Progression of 
Dementia in a Population-Based Cohort. Glymour MM, ed. PLoS ONE. 2013;8(12):e84014. 
doi:10.1371/journal.pone.0084014 

109.  Melis RJF, Haaksma ML, Muniz-Terrera G. Understanding and predicting the longitudinal course of 
dementia. Curr Opin Psychiatry. 2019;32(2):123-129. doi:10.1097/YCO.0000000000000482 

110.  Wang Y, Haaksma ML, Ramakers IHGB, et al. Cognitive and functional progression of dementia in two 
longitudinal studies. Int J Geriatr Psychiatry. 2019;34(11):1623-1632. doi:10.1002/gps.5175 

111.  Freels S, Nyenhuis DL, Gorelick PB. Predictors of survival in African American patients with AD, VaD, 
or stroke without dementia. Neurology. 2002;59(8):1146-1153. doi:10.1212/wnl.59.8.1146 

112.  Bruandet A, Richard F, Bombois S, et al. Alzheimer disease with cerebrovascular disease and vascular 
dementia: clinical features and course compared with Alzheimer disease. J Neurol Neurosurg 
Psychiatry. 2009;80(2):133-139. doi:10.1136/jnnp.2007.137851 

113.  Knopman DS, Rocca WA, Cha RH, Edland SD, Kokmen E. Survival Study of Vascular Dementia in 
Rochester, Minnesota. Arch Neurol. 2003;60(1):85. doi:10.1001/archneur.60.1.85 

114.  Gorelick PB, Scuteri A, Black SE, et al. Vascular contributions to cognitive impairment and dementia: 
a statement for healthcare professionals from the american heart association/american stroke 
association. Stroke. 2011;42(9):2672-2713. doi:10.1161/STR.0b013e3182299496 



 

54 
 

115.  Smith EE. Clinical presentations and epidemiology of vascular dementia. Clin Sci. 2017;131(11):1059-
1068. doi:10.1042/CS20160607 

116.  Korczyn AD, Vakhapova V, Grinberg LT. Vascular dementia. J Neurol Sci. 2012;322(1-2):2-10. 
doi:10.1016/j.jns.2012.03.027 

117.  Lee AY. Vascular Dementia. Chonnam Med J. 2011;47(2):66. doi:10.4068/cmj.2011.47.2.66 

118.  Iversen LL. Differences between early and late-onset Alzheimer’s disease. Neurobiol Aging. 
1987;8(6):554-555. doi:10.1016/0197-4580(87)90132-1 

119.  Panegyres PK, Chen H-Y. Differences between early and late onset Alzheimer’s disease. Am J 
Neurodegener Dis. 2013;2(4):300-306. 

120.  Nwadiugwu M. Early-onset dementia: key issues using a relationship-centred care approach. Postgrad 
Med J. Published online September 3, 2020:postgradmedj-2020-138517. doi:10.1136/postgradmedj-
2020-138517 

121.  Kansal K, Mareddy M, Sloane KL, et al. Survival in Frontotemporal Dementia Phenotypes: A Meta-
Analysis. Dement Geriatr Cogn Disord. 2016;41(1-2):109-122. doi:10.1159/000443205 

122.  Lin X, Xu Q. A new method for the comparison of survival distributions. Pharm Stat. 2010;9(1):67-76. 
doi:10.1002/pst.376 

123.  Liu K, Qiu P, Sheng J. Comparing two crossing hazard rates by Cox proportional hazards modelling. 
Stat Med. 2007;26(2):375-391. doi:10.1002/sim.2544 

124.  Li H, Han D, Hou Y, Chen H, Chen Z. Statistical inference methods for two crossing survival curves: a 
comparison of methods. PloS One. 2015;10(1):e0116774. doi:10.1371/journal.pone.0116774 

125.  Mueller C, Soysal P, Rongve A, et al. Survival time and differences between dementia with Lewy bodies 
and Alzheimer’s disease following diagnosis: A meta-analysis of longitudinal studies. Ageing Res Rev. 
2019;50:72-80. doi:10.1016/j.arr.2019.01.005 

126.  Zhao Q, Zhou B, Ding D, Guo Q, Hong Z. Prevalence, mortality, and predictive factors on survival of 
dementia in Shanghai, China. Alzheimer Dis Assoc Disord. 2010;24(2):151-158. 
doi:10.1097/WAD.0b013e3181ca0929 

127.  Murman DL. The Impact of Age on Cognition. Semin Hear. 2015;36(3):111-121. doi:10.1055/s-0035-
1555115 

128.  Langballe EM, Engdahl B, Nordeng H, Ballard C, Aarsland D, Selbæk G. Short- and Long-term Mortality 
Risk Associated with the Use of Antipsychotics Among 26,940 Dementia Outpatients: A Population-
Based Study. Am J Geriatr Psychiatry. 2014;22(4):321-331. doi:10.1016/j.jagp.2013.06.007 

129.  van de Vorst IE, Vaartjes I, Geerlings MI, Bots ML, Koek HL. Prognosis of patients with dementia: 
results from a prospective nationwide registry linkage study in the Netherlands. BMJ Open. 
2015;5(10):e008897. doi:10.1136/bmjopen-2015-008897 

130.  Contador I, Bermejo-Pareja F, Pablos DL, Villarejo A, Benito-León J. High education accelerates 
cognitive decline in dementia: A brief report from the population-based NEDICES cohort. Dement 
Neuropsychol. 2017;11(3):297-300. doi:10.1590/1980-57642016dn11-030012 

131.  Scarmeas N, Albert SM, Manly JJ, Stern Y. Education and rates of cognitive decline in incident 
Alzheimer’s disease. J Neurol Neurosurg Psychiatry. 2006;77(3):308-316. 
doi:10.1136/jnnp.2005.072306 



 

55 
 

132.  Wilson RS, Li Y, Aggarwal NT, et al. Education and the course of cognitive decline in Alzheimer disease. 
Neurology. 2004;63(7):1198-1202. doi:10.1212/01.wnl.0000140488.65299.53 

133.  McWilliams L, Farrell C, Grande G, Keady J, Swarbrick C, Yorke J. A systematic review of the prevalence 
of comorbid cancer and dementia and its implications for cancer-related care. Aging Ment Health. 
2018;22(10):1254-1271. doi:10.1080/13607863.2017.1348476 

134.  Griffiths AW, Ashley L, Kelley R, et al. Decision‐making in cancer care for people living with dementia. 
Psychooncology. 2020;29(8):1347-1354. doi:10.1002/pon.5448 

135.  Maust DT, Kim HM, Seyfried LS, et al. Antipsychotics, Other Psychotropics, and the Risk of Death in 
Patients With Dementia: Number Needed to Harm. JAMA Psychiatry. 2015;72(5):438. 
doi:10.1001/jamapsychiatry.2014.3018 

136.  Raivio MM, Laurila JV, Strandberg TE, Tilvis RS, Pitkälä KH. Neither Atypical Nor Conventional 
Antipsychotics Increase Mortality or Hospital Admissions Among Elderly Patients With Dementia: A 
Two-Year Prospective Study. Am J Geriatr Psychiatry. 2007;15(5):416-424. 
doi:10.1097/JGP.0b013e31802d0b00 

137.  Zuidema SU, Johansson A, Selbaek G, et al. A consensus guideline for antipsychotic drug use for 
dementia in care homes. Bridging the gap between scientific evidence and clinical practice. Int 
Psychogeriatr. 2015;27(11):1849-1859. doi:10.1017/S1041610215000745 

138.  Kales HC, Kim HM, Zivin K, et al. Risk of Mortality Among Individual Antipsychotics in Patients With 
Dementia. Am J Psychiatry. 2012;169(1):71-79. doi:10.1176/appi.ajp.2011.11030347 

139.  Ballard C, Margallo-Lana M, Juszczak E, et al. Quetiapine and rivastigmine and cognitive decline in 
Alzheimer’s disease: randomised double blind placebo controlled trial. BMJ. 2005;330(7496):874. 
doi:10.1136/bmj.38369.459988.8F 

140.  Wright RM, Roumani YF, Boudreau R, et al. Effect of central nervous system medication use on decline 
in cognition in community-dwelling older adults: findings from the Health, Aging And Body 
Composition Study. J Am Geriatr Soc. 2009;57(2):243-250. doi:10.1111/j.1532-5415.2008.02127.x 

141.  Vigen CLP, Mack WJ, Keefe RSE, et al. Cognitive effects of atypical antipsychotic medications in 
patients with Alzheimer’s disease: outcomes from CATIE-AD. Am J Psychiatry. 2011;168(8):831-839. 
doi:10.1176/appi.ajp.2011.08121844 

142.  Gottesman RT, Stern Y. Behavioral and Psychiatric Symptoms of Dementia and Rate of Decline in 
Alzheimer’s Disease. Front Pharmacol. 2019;10:1062. doi:10.3389/fphar.2019.01062 

143.  Vilalta-Franch J, López-Pousa S, Calvó-Perxas L, Garre-Olmo J. Psychosis of Alzheimer Disease: 
Prevalence, Incidence, Persistence, Risk Factors, and Mortality. Am J Geriatr Psychiatry. 
2013;21(11):1135-1143. doi:10.1016/j.jagp.2013.01.051 

144.  Bränsvik V, Granvik E, Minthon L, Nordström P, Nägga K. Mortality in patients with behavioural and 
psychological symptoms of dementia: a registry-based study. Aging Ment Health. Published online 
February 18, 2020:1-9. doi:10.1080/13607863.2020.1727848 

145.  Kociolek AJ, Fernandez KK, Jin Z, et al. Extrapyramidal signs and Alzheimer’s disease prognosis in a 
multiethnic, community-based sample of demented elders. Alzheimers Dement J Alzheimers Assoc. 
Published online March 12, 2021. doi:10.1002/alz.12309 

146.  Kim HM, Lee Y-H, Han K, et al. Impact of diabetes mellitus and chronic liver disease on the incidence 
of dementia and all-cause mortality among patients with dementia. Medicine (Baltimore). 
2017;96(47):e8753. doi:10.1097/MD.0000000000008753 



 

56 
 

147.  Brunnström HR, Englund EM. Cause of death in patients with dementia disorders. Eur J Neurol. 
2009;16(4):488-492. doi:10.1111/j.1468-1331.2008.02503.x 

148.  Degerskär ANW, Englund EM. Cause of death in autopsy‐confirmed dementia disorders. Eur J Neurol. 
2020;27(12):2415-2421. doi:10.1111/ene.14450 

149.  Vos T, Lim SS, Abbafati C, et al. Global burden of 369 diseases and injuries in 204 countries and 
territories, 1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. The Lancet. 
2020;396(10258):1204-1222. doi:10.1016/S0140-6736(20)30925-9 

150.  Ebihara T, Gui P, Ooyama C, Kozaki K, Ebihara S. Cough reflex sensitivity and urge-to-cough 
deterioration in dementia with Lewy bodies. ERJ Open Res. 2020;6(1):00108-02019. 
doi:10.1183/23120541.00108-2019 

151.  Bosch X, Formiga F, Cuerpo S, Torres B, Rosón B, López-Soto A. Aspiration pneumonia in old patients 
with dementia. Prognostic factors of mortality. Eur J Intern Med. 2012;23(8):720-726. 
doi:10.1016/j.ejim.2012.08.006 

152.  Foley NC, Affoo RH, Martin RE. A Systematic Review and Meta-Analysis Examining Pneumonia-
Associated Mortality in Dementia. Dement Geriatr Cogn Disord. 2015;39(1-2):52-67. 
doi:10.1159/000367783 

153.  Manabe T, Fujikura Y, Mizukami K, Akatsu H, Kudo K. Pneumonia-associated death in patients with 
dementia: A systematic review and meta-analysis. Tan MP, ed. PLOS ONE. 2019;14(3):e0213825. 
doi:10.1371/journal.pone.0213825 

 

 

 

  



 

 
 

 

IN
STITU

TO
 D

E C
IÊN

C
IA

S B
IO

M
ÉD

IC
A

S A
B

EL SA
LA

ZA
R

 

D
em

en
tia: risk facto

rs fo
r d

ise
ase

 p
ro

gre
ssio

n
 an

d
 m

o
rtality 

R
o

d
rigo

 R
o

d
rigu

es Lu
cas Seq

u
eira 

M
 IC

B
A

S 2
021

 


