
  

Controls 
n = 44 

CI 
n = 66 

Statistical  
Test 

P 

  Age   Mean (SD) 66  (6.57) 74  (6.54) t  <0.001 

  Gender  
  Males (%)  N=14 (31.8%)  N=30 (45.5%) 

chi 0,155 
  Females (%)  N=30 (68.2%)  N=36 (54.5%) 

  Years of education 

  ≤ 9 years  N=3   (6.8%)  N=11 (16.7%) 

chi 0.113   10-12 years  N=22 (50.0%)  N=34 (51.5%) 

  > 12 years  N=19 (43.2%)  N=21 (31.8%) 

  MMSE   Mean (SD) 28.5  (1.4) 26  (3.4) t  <0.001 

  HAD Depression score   Mean (SD) 3.79  (3.56) 4.18  (3.06) t 0,547 

  HAD Anxiety score   Mean (SD) 6.79  (4.24) 6.45  (3.2) t 0,650 

  QPC score   Mean (SD) 1.56  (1.5) 2.54  (1.89) t <0.01 

  IQCODE score   Mean (SD) 3.067  (0.42) 3.467  (0.54) t < 0.001 

  APOEε4 carriers 
  no  36 (81.8%) 36 (54.5%) 

chi  <0.01 
  yes  8 (18.2%) 29 (43.9%) 

 Personality domains 

 ∆ Neuroticism Median (Range) 0.0  (74)  3.5  (60)  U < 0.001 

 Δ Extraversion Median (Range) 0.0  (46) -3.5  (60)  U < 0.001 

 Δ Openness Median (Range) 0.0  (34)   0.0  (19)  U  0.396    

 Δ Agreeableness Median (Range) 0.0  (15)   0.0  (46) U  < 0.05 

 Δ Conscientiousness Median (Range) 0.0  (22) -5.0  (83)  U < 0.001   
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Table: MMSE, Mini Mental State Examination; HAD, Hospital Anxiety and Depression Scale; APOEε4, epsilon 4 
allele of the Apolipoprotein E; QPC, cognitive complaints questionnaire; IQCODE, Informant Questionnaire on 
Cognitive Decline in the Elderly; ∆, change; chi, chi-square; t, Student’s t; U, Mann-Whitney U.  
 

Conclusions: 
Early personality changes emerge along with beginning of cognitive decline in elderly subjects.  
Increased neuroticism and decreased conscientiousness are related to AD CSF profile. 
Early and specific changes in personality are associated with cerebral AD pathology, in particular with amyloid pathology. 
Concentrations of CSF biomarkers, additionally to severity of the cognitive impairment, significantly contribute in predicting specific personality changes. 
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Specific changes in personality profiles may represent early non-cognitive 
symptoms of Alzheimer’s disease (AD). With this study we aimed to describe the 
relationship between personality changes and cerebrospinal fluid (CSF) markers of 
AD pathology at early clinical stages of the disease.  

Aim 

 
 

• 110 community – dwelling subjects,  from whom 44 healthy controls and 66 
patients with mild cognitive impairment (MCI) or mild dementia (see table);  

• Comprehensive medical and psychiatric examination, psychosocial and functional 
assessment, and neuropsychological testing ; 

• APOE genotyping; 

• Lumbar puncture to evaluate concentrations of CSF biomarkers of AD pathology 
(amyloidβ1-42 (Aβ1-42), phosphorylated tau (ptau), and total-tau (tau)); 

• Revised NEO Personality Inventory (NEO-PI-R), based on the 5 factor model 
(Figure 1). NEO-PI-R was completed  by participants’ proxies to assess subjects’ 
personality at the time of the study and retrospectively 5 years before assessment; 

• Change in personality = Informant descriptions of current personality traits – 
informant descriptions of previous personality traits. 

Sample and measures 

 
 

• Mann-Whitney test was applied to compare personality changes between 
cognitively impaired and control groups; 

• Comparison of personality changes between subjects who have non pathological 
CSF biomarker levels (non-AD CSF group) and those who have pathological CSF  
biomarker levels (AD CSF group) was performed using Welch’s t-test. 

• To determine whether CSF biomarker concentrations predict changes in 
personality  multiple linear regression analysis, including MMSE score and CSF 
biomarkers as predictors and personality changes as dependent variable, was 
applied. 

Analyses 

 

 

• The mean personality change score was increased in neuroticism, 
decreased in extraversion, agreeableness, and conscientiousness for 
the CI group compared to the healthy controls (see table) 

• Subjects with an AD biomarker profile had significantly lower 
anxiety and MMSE  scores, as well as increase in neuroticism and 
decrease in conscientiousness in the AD CSF group compared to non-
AD CSF group (see Figure 2). 

• Multiple linear regression results: 

 Increase in neuroticism ↔ lower MMSE score (β = -0.822, p < .05) 
and lower Aβ1-42 concentrations (β = -0.011, p < .05) 

 Decrease in extraversion ↔ lower Aβ1-42 levels (β = 0.01, p < .01) 

 Decrease in conscientiousness ↔ lower MMSE score (β = 2.375, p < 
.001 and lower levels of Aβ1-42 (β = 0.012, p < .05) 

 Decrease in agreeableness ↔ lower MMSE score (β = 0.047, p < .05) 

• None of the personality changes were associated to ptau and tau CSF 
levels.  

 

Results 

Figure 1 Personality dimensions derived from 
Big Five personality model  

Figure 2 Differences in anxiety, MMSE, change in neuroticism, and change in 
conscientiousness scores between non-pathological and pathological CSF biomarker 
level groups. 
ChangeN, change in neuroticism; ChangeC, change in conscientiousness; MMSE, Mini 
Mental State Examination; NP CSF, non-pathological CSF biomarkers level group; P 
CSF, pathological CSF biomarkers level group. 


