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SUMMARY 

Objectives Anosognosia is the lack of deficit awareness, and it is a common symptom in 

patients with Alzheimer’s disease (AD). The objective of this study was to assess the 

relationship between anosognosia and caregiver burden. Methods This was a cross-sectional, 

analytical study of patients who were diagnosed with AD and their caregivers. Anosognosia 

was evaluated using the Experimenter Rating Scale (ERS), and caregiver burden was 

evaluated using the Burden Interview (BI). Using the BI’s comprehensive scoring and each of 

its five factors as dependent variables, six linear regression models were adjusted to determine 

the effect of anosognosia on caregiver burden. Results The sample consisted of 124 patients 

and 124 caregivers. The mean patient age was 78.9 years (SD=6.9); the mean caregiver age 

was 59.7 years (SD=13.6), and 66.6% of the caregivers were women. The prevalence of 

anosognosia was 24.2% (95% confidence interval=16.7-33.3). The degree of caregiver burden 

was associated with the degree of anosognosia (r2=.426; standardised beta [βs]=.346; p<.001), 

which explained 14.7% of the variance. For the BI factors, the ERS was associated with 

physical and social burden (r2=.452; βs=.378; p<.001), relationship of dependence (r2=.301; 

βs=.203; p=.010) and emotional stress (r2=.212; βs=.227; p=.014). Conclusions The presence 

of anosognosia in patients with AD is an independent factor that increases caregiver burden 

by increasing physical wear, social isolation, dependence and tension related to patient care.  
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INTRODUCTION 

The caregiver burden that is associated with the informal care of patients with a 

dementia is defined as the caregiver’s perception of the physical, emotional, economic and 

social costs of the caregiving relationship (Burns & Rabins, 2000). 

For the caregivers of patients with Alzheimer’s disease (AD), the perception of burden 

is determined by distinct factors as follows: first, by aspects that are related to the patient’s 

course of illness, disability level, psychological and behavioural disorders and/or 

comorbidities (Clyburn, 2000; Gaugler, 2000; Yueh-Feng & Guerriero-Austrom, 2005); 

second, by the caregiver’s physical, emotional, economic and social characteristics (Badia-

Llach, 2004; Burns & Rubins, 2000); and third, by the caregiver’s coping capacity, mental 

flexibility, ability to manage the patient and/or social and health resources (Mahoney, 2005; 

Martín-Carrasco, 2009; Sörensen, 2002). 

Progressive cognitive impairment and invalidating functional disability are the 

principal characteristics of AD, and they are the main causes of caregiver burden (Turró-

Garriga, 2008; Zarit, 1980). The perception of burden is complicated by the psychological and 

behavioural symptoms of dementia (PBSD) (Finkel & Burns, 2000), which especially include 

psychotic disorders, aggression, depression and sleep disorders (Sörensen 2002; Turró-

Garriga, 2008; Yueh-Feng, 2005). Nevertheless, certain patient and caregiver characteristics 

(such as their previous relationship), contextual aspects (such as the caregiver’s work 

situation), patient comorbidities or harmful behaviors (like active alcohol abuse) and 

cohabitation with the patient can contribute significantly to the caregiver’s perception of 

burden (Conde-Sala, 2010; Garre-Olmo, 2000; Turró-Garriga, 2008). 

Anosognosia is the lack of awareness of deficits; it can appear in patients who are in 

the initial stages of AD and significantly disrupt the patient’s environment (Aalsten, 2005; 

Awad & Voruganti, 2008; Clare 2003; Kashiwa, 2005; Starkstein 2006). The prevalence of 
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anosognosia is between 20% and 43% of patients with mild or moderate AD (Aalsten, 2006; 

Migliorelli, 1995). Because anosognosia is associated with an increased caregiver burden 

(Seltzer, 1997; DeBettignies, 1990), the high prevalence of anosognosia suggests that a large 

number of caregivers have added difficulties in their caregiving activities. Studies of patients 

with anosognosia in the context of pathologies other than AD have shown that the presence of 

anosognosia was related to increased difficulty in patient management, less adherence to 

pharmacological and non-pharmacological treatments and early institutionalisation (Madalia 

& Thysen, 2008; Koltai, 2001; Clare, 2003). The objective of this study was to determine the 

relationship between the presence of anosognosia in patients with mild and moderate AD and 

caregiver burden, both overall and within various dimensions of caregiver burden.  

 

METHODS 

Design 

This study was cross-sectional and analytical. 

Patients 

The sample consisted of ambulatory patients with AD who were diagnosed at the 

Dementia Unit of the Santa Caterina’s Hospital (Girona). The inclusion criteria were as 

follows: a) probable AD diagnosis according to the criteria of the National Institute of 

Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related 

Disorders Association (NINCDS-ADRDA; McKhann et al, 1984); b) mild or moderate 

severity according to the criteria of the Cambridge Examination for Mental Disorders of the 

Elderly - Revised (CAMDEX-R; Roth et al, 1986); and c) the presence of a close and reliable 

caregiver. Institutionalisation was an exclusion criterion. No other information about the 

medical history or psychosocial antecedents was used as participation criteria. The study 

protocol was evaluated and approved by the Institutional Review Board of the Institut 
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d’Assistència Sanitària. The sample size was calculated to achieve a power of 80% to detect 

at least 5% of the variance that was explained by the introduction of a new variable to a 

multiple linear regression model and assuming that the six clinical variables initially provided 

a determination coefficient of 45%. For a significance level of 5%, it was necessary to include 

a minimum of 100 participants.  

Variables and instruments 

The data regarding the patients’ and caregivers’ sociodemographics (age, sex, 

education, marital status, relationship with the patient and cohabitation) were recorded in a 

standardised format.  

Anosognosia was assessed using the Experimenter Rating Scale (ERS), which is a 

clinical judgment scale with four categories that evaluate the patient’s awareness of deficits 

(from major to minor) using examination and direct questions (Bisiach, Vallar, Perani, 

Papagno & Berti, 1986). The four categories are as follows: 1) spontaneous expression of 

deficits and concern about them, 2) mentioning difficulty completing specific tests, 3) 

referring to deficits after direct questions while minimising their frequency and consequences 

and 4) denial of deficits. The patients included in the last category were determined to have 

anosognosia. 

The perception of caregiver burden was evaluated using the Burden Interview (BI; 

Martín, 1996; Zarit, 1980). This is a self-administered test that consists of 22 Likert-type 

response items. The responses reflect the caregivers’ common perceptions and feelings. The 

score ranges from 22 to 110 points, and higher scores indicate higher perceived burden. Its 

intra-class correlation coefficient is .71, the Cronbach’s alpha internal consistency is α=.91 

and the reliability test-retest is α=.86. An earlier study of the BI’s factorial distribution 

identified a five-dimensional structure as follows: physical and social burden (α=.90), stress 
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(α=.73), feelings of guilt (α=.90), emotional stress (α=.68) and relationship of dependence 

(α=.59; Turró-Garriga et al, 2008).  

Cognitive function was evaluated with the Cambridge Cognitive Examination - 

Revised (CAMCOG-R), which objectively assesses multiple superior mental functions. The 

scores range from 0 to 105 points and the lower scores indicate greater degrees of cognitive 

deterioration (Roth, 1986; Vilalta-Franch, 1990).  

Functional capacity and autonomy were analysed using the Disability Assessment in 

Dementia (DAD), which is a functional assessment scale for patients with dementia that is 

administered via an interview with the caregiver. It is composed of 40 dichotomous response 

(yes/no) items (17 items correspond to basic activities of daily living and 23 correspond to 

instrumental activities of daily living). This scale presents an intra-class correlation 

coefficient of r=.96, and Cronbach’s α=.59 (Gelinas, Gauthier, McIntyre & Gauthier, 1999). 

The presence of neuropsychiatric symptomology was evaluated with the 

Neuropsychiatric Inventory (NPI), which was administered to the caregiver. The 12 subscales 

briefly evaluate the patient’s frequency and severity of delirium, hallucinations, agitation/ 

aggression, depression, anxiety, euphoria, apathy, disinhibition, irritability/ susceptibility, 

deambulation, sleep alterations and eating disorders. The scores range from 0 to 144 points 

and the tool has an overall internal consistency of .88 (Cummings, 1994; Vilalta-Franch, 

1999). 

Statistical analysis  

A descriptive analysis was implemented for the clinical and sociodemographic 

characteristics; absolute and relative frequencies were used for the qualitative variables, and 

central tendency and dispersion measures were used for the quantitative variables.  

The differences in the participants’ clinical and sociodemographic characteristics were 

analysed according to presence or absence of anosognosia. Parametric and non-parametric 
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techniques were used for the quantitative variables, and the chi-squared test was used for the 

qualitative variables.  The effect size was calculated for the differences in the characteristics 

(differences between the patients with and without anosognosia) using Cohen’s statistical d 

(Cohen, 1992). 

With the objective of determining the effect of anosognosia on caregiver burden, six 

linear regression models with successive steps were adjusted. The first model was adjusted 

with the overall BI score as a dependent variable, and the other five models were adjusted 

with the scores of each of the latent factors of the BI. For all of the models, the patient and 

caregiver clinical characteristics and sociodemographics were introduced as independent 

variables. The explained variance of the independent variables on the caregiver burden was 

determined using the contribution index [(r2* βs)/100]. 

The statistical analysis was performed with the Statistical Package for Social Sciences 

(SPSS) for Windows v. 15.0, with a significance level that was equal to or less than .05 and 

confidence intervals (CI) at 95%. 

 

RESULTS 

The sample included 124 patients with an average age of 78.9 years (SD=6.9; 

range=59 to 92 years), 68.7% of whom were women. Married patients accounted for 60.5% of 

the sample, whereas 39.5% of the patients were widowed or separated. Regarding education 

levels, 49.2% of the patients had completed primary school (six to eight years of schooling), 

38.2% had no or incomplete education, and the remaining 12.6% had a middle-school 

education or higher. Regarding residence, 75.8% of the patients lived in their own home, and 

24.1% lived in a family member’s home. The average evolution of AD from the approximate 

onset of symptoms until participation in the study was 3.8 years (SD=1.6; range=one to eight 

years). The average score on the CAMCOG-R was 51.5 points (SD=13.3; range=22 to 86), 
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the average DAD score was 23.5 points (SD=9.4; range=0 to 40), and the average overall NPI 

score was 16.3 points (SD=18.2; range=0 to 106).  

The average caregiver age was 59.7 years (SD=13.6; range=26 to 86 years). Women 

accounted for 66.6% of the caregivers. More than half (58.8%) of the caregivers were the 

children of the patients, and there was a higher percentage of daughters than sons (72.0% vs. 

28.0%). Most of the caregivers (61.2%) lived with the patient, 28.4% administered care five 

days a week or more, and the remaining 1.3% provided care less than five days a week. The 

average BI score was 43.6 points (SD=14.3; range=22 to 87), the “physical and social 

burden” factor was 14.2 points (SD=6.8; range=0-28), the “stress” factor was 6.4 points 

(SD=3.6; range=0-15), the “feelings of guilt” factor was 3.0 points (SD=1.9; range=0-8), the 

“emotional stress” factor was 4.9 points (SD=2.6; range=0-10), and the “relationship of 

dependence” factor was 12.0 (SD=4.1; range=0-17). For the ERS, 23 cases demonstrated the 

spontaneous expression of deficits and concern regarding these deficits (18.5%; CI-95% = 

11.3 to 25.8); 34 cases mentioned having difficulties after performing specific tests (28.4%; 

CI 95%=19.2 to 35.7); 37 cases made reference to deficits following direct questions, 

although they minimized the frequency and consequences of these deficits (29.8%; CI-

95%=21.4 to 38,3); and 30 patients denied the presence of deficits (24.0%; CI-95%=16.3 to 

32.2). The cases in the final category (denial of deficits) were considered to have anosognosia. 

Table 1 describes the patient and caregiver characteristics that were stratified according to the 

presence or absence of anosognosia.  

For the adjusted linear regression model (r2=.426), increases in the total BI score were 

associated with greater degrees of anosognosia on the ERS (standardised beta [βs]=.346; 

p<.001), lower scores on the CAMCOG-R (βs=-.272; p=.001), lower scores on the DAD 

(βs=-.236; p=.017) and higher scores on the NPI (βs=.245; p=.005) and cohabitation with the 

patient (βs=.226; p=.004). According to the contribution indices, the ERS explained 14.7% of 
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the total variance, the CAMCOG-R explained 11.6%, the DAD explained 11.1%, and 

cohabitation with the patient explained 9.6%. If we stratify the patients by mild or moderated 

dementia we observed that the anosognosia increase associated with much deterioration.   

Table 2 presents the adjusted regression models for each of the BI factors, and it 

emphasises only the significant values of the independent variables introduced. The presence 

of anosognosia (assessed with the ERS) was associated with the factors Physical and Social 

burden, emotional stress and relationship of dependence. The contribution indices of the ERS 

for each factor are also shown. Other social characteristics of the patients, were not related to 

anosognosia in the regression models. 

 

DISCUSSION 

The primary objective of the study was to determine the effect of AD patients’ 

anosognosia on their caregivers’ perception of burden. The results show that the presence of 

anosognosia and the patients’ and caregivers’ clinical or demographic characteristics increase 

caregiver burden. This association is similar to the association that was found in the first 

studies that were conducted with this hypothesis (DeBettignies, 1990; Seltzer, 1997).  

The clinical characteristics that are related to AD are the main factors that increase 

caregiver burden, which has been described in the majority of the existing models (Peralin, 

1990; Hebert, et al. 2006; Noyes, 2010). Cognitive deterioration, functional disability and the 

presence of PBSD are the core primary factors. In the majority of studies, anosognosia has 

been associated with greater deterioration in the evolutionary course of the illness; however, it 

can also present in the initial stages of AD and has been described in cases of mild cognitive 

decline (Clare, 2003; Starkstein 2006; Vasterling, 1997). Therefore, we can establish that the 

presence of anosognosia is an independent factor that directly influences the increase in 

perceived caregiver burden.  
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 The presence of anosognosia accounts for 14.7% of the total variance of caregiver 

burden. This percentage is similar to the percentage that was expressed in the Seltzer et al. 

study (1997). The effect is elevated and slightly greater than the percentage of variance that 

was explained by the most relevant factors, including cognitive decline, functional disability 

and cohabitation with the patient.  

Caregiver burden is multidimensional and is related to the patient’s clinical and 

sociodemographic aspects, caregiver characteristics and the nature of the previous relationship 

between the patient and caregiver (Turró-Garriga, 2007; Bédard, 1999). The BI is the burden 

assessment tool that is most commonly used in dementia studies, and its variables include 

physical and emotional aspects. Therefore, in this study, we used a factorial distribution that 

allowed us to determine that the presence of anosognosia has greater repercussions on 

physical and social burden, emotional stress and the relationship of dependence; however, it 

does not affect stress or feelings of guilt (Turró-Garriga, 2008). 

Anosognosia’s contribution to physical and social burden (15.5%) suggests that it is 

responsible for greater social and physical limitations. Furthermore, the physical and social 

burdens are altered when the caregiver lives with the patient. Anosognosia is associated with 

risky behaviour, disinhibition and/or denial of the need for help. All of these factors suggest 

an increased demand on the caregiver’s time, and supervision and the avoidance of risky 

behaviours are particularly affected (Clare, 2004).  

For the relationship of dependence factor, we observed that anosognosia increases the 

caregiver’s level of commitment and responsibility regarding caregiving tasks, which 

increases his or her feelings of isolation and loneliness (Zannetti, 1999; Dourado, 2007). This 

factor was more intense among those caring for older patients. Sex differences were 

significant only for this dimension, and according to some authors, these differences can be 

attributed to the idea that women express their thoughts and emotions more, perform more 



Anosognosia & Caregiver’s burden in AD 
 

11 
 

intimate tasks (e.g, hygiene) and/or that men receive more help from others than do women in 

the same circumstances (Bédard, 1999; Berger, 2005; Rinaldi, 2005).  

Emotional stress was primarily related to the presence of PBSD, although the 

frequency and overall severity of the PBSD was low. Other authors have highlighted its 

relationship with the presence of disinhibition, irritability, apathy or psychotic disorders 

(Starkstein 2007; Starkstein 2010; Kashiwa, 2005). In a previous study, emotional stress was 

related to higher levels of patient apathy and anxiety (Turró-Garriga, 2008). The presence of 

these factors provokes a substantial increase in caregiver burden because the patient’s 

difficulty in performing daily activities requires the caregiver to dedicate more time to the 

patient. This situation becomes more difficult, for example, when the patient displays 

caregiver persecution syndrome.  

In our study, the feelings of guilt factor did not demonstrate a significant relationship 

with anosognosia. This lack of association (as with the stress factor) may have occurred 

because this factor is independent of patient characteristics. Previous studies (Conde-Sala, et 

al, 2010; Turró-Garriga, 2008) have found that guilty feelings were related to fewer 

opportunities for the caregiver to provide assistance, and they primarily affected daughters 

who did not live with the patient or who could not dedicate enough time to caregiving due to 

other work or family responsibilities.  

This study presents some limitations that should be considered when interpreting the 

results. The anosognosia assessment still has multiple conceptual restrictions; consequently, 

the available evaluation tools also have their limitations. When the results are compared with 

those of other studies, the methods by which anosognosia was evaluated should be 

considered. The first limitation of this study relates to the dichotomous interpretation of 

anosognosia that was assumed. The interpretation was based on the cases that were classified 

in the last categories of the ERS, which may constitute a bias in the patient classification. 
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Similarly, the overall assessment of anosognosia may not reflect the cases with a more 

specific or focused anosognosia (whether cognitive, behavioural or functional). A second 

limitation relates to the use of a clinical judgement scale in a cross-sectional study. Clinical 

assessments can also imply bias because they may have a limited evaluation framework in the 

clinical office environment, conditions that assume a patient-therapist relationship and an 

inability to compare the information with more objective methods. However, measures such 

as patient-caregiver discrepancies can also be directly altered by caregiver burden itself 

(Clare, 2004; Leicht, 2010). Third, we must consider that the evaluation of burden in this 

study was evaluated with the caregivers of AD patients but without stratification according to 

the severity of the disease. An increase in the sample size and the scale of disease severity 

using valid classification instruments would permit comparisons that could determine whether 

differences exist between the groups of caregivers because burden tends to increase with 

disease development, and anosognosia is more common among patients in more severe stages 

of AD (Garre-Olmo, 2000; Aalsten, 2006). Fourth, an other limitation of the study is due to 

the lack of information related to alcohol consumption of the participants. The chronic alcohol 

intake is related to damage of the central nervous system and specifically of the brain 

prefrontal regions that have been associated with anosognosia [Salmon E, Ruby P, Perani D, 

et al. 2006]. Finally, we have not specified the clinical stage of the patients (mild or moderate) 

because we included the CAMCOG-R, DAD and NPI punctuations directly in the linear 

regression models as well as, the adjusted regressions models allow identifying the specific 

relevance of each independent variable.  

 

CONCLUSIONS 

From the study results, we can conclude that anosognosia has important implications for the 

caregiver’s perception of physical and emotional burden. The most relevant consequences of 
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anosognosia are greater difficulty controlling the patient, less adherences to pharmacological 

and non-pharmacological treatments and early institutionalisation. These factors generate 

more burden for the caregiver, induce social isolation, increase the time dedicated to the 

patient and create more personal tension in caregiving tasks (Madalia & Thysen, 2008; Koltai, 

2001; Awad & Voruganti, 2008; Clare, 2003). 

Anosognosia increases perceived burden and implies greater wear on caregivers. At 

the same time, it is associated with an increase in the use of health care and social and health 

resources; institutionalisation is the maximum expression of this increased use (Berger, 2005; 

Badia-Llach, 2004). Currently, no existing resources are specific to the treatment of 

anosognosia or the caregivers of anosognosia patients. Therefore, it would be beneficial for 

the caregiver if specialised assistance programs or primary care providers offered general 

information upon diagnosis, information regarding the specific and individual characteristics 

of these patients and information regarding the availability of existing social and health 

resources. 

The result of this study suggest that it will be much comfortable for caregivers if the 

physicians give more structured information, show guidelines for organize the daily assistance 

and explain how to facilitate the interaction with the patient. In patients with anosognosia, it is 

necessary to refuse the confrontation with patient and to increase the surveillance measures, 

as well as to try to maintain good physical and social activity and some responsibilities in like 

maintain the garden, walking out the dog , make the breakfast, etc. 
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Table 1. Description and analysis of the characteristics of patients and caregivers stratified according 

to presence or absence of anosognosia. 

 Anosognosia 

n=30 

No anosognosia 

n=94 
p 

Cohen’s

d 

PATIENTS     

Age, mean (SD) 78.7 (8,0) 79.1 (6.6) .735a  

Sex –women-, n (%) 23 (76.3) 61 (64.9) .230b  

CAMCOG-R, mean (SD) 45.3 (12.7) 53.7 (13.8) .002ª .63 

DAD, mean (SD) 16.4 (8,2) 25.7 (8,8) <.001ª 1.09 

NPI, mean (SD) 26.5 (22.8) 13.1 (15.1) <.001a -.69 

Time of evolution, mean (SD)* 3.8 (1.1) 3.4 (1.4) .132  

Severity of dementia –mild-, n (%)  7 (23.3) 48 (51.1) .008  

CAREGIVERS     

Age, mean (SD)  62.1 (1.7) 59.8 (14.2) .886a  

Sex –women-, n (%)  19 (63.3) 64 (68,1) .630b  

Family relation –son/daughter-, n (%) 22 (73.3) 51 (54.3) .096b  

Frequency of contact, n (%)   .709b  

1-4 days/week 2 (6.9) 11 (11.8)   

≥ 5 days/week 8 (26.7) 27 (28,7)   

Live with patient 20 (66.7) 54 (58.4)   

Burden Interview, mean (SD) 31.6 (15.7) 18,6 (12.5) <.001a -.92 

Factor 1 11.9 (8.6) 4.5 (5.4) <.001a -1.03 

Factor 2 3.5 (4.4) 2.1 (3.2) .194ª  

Factor 3 1.2 (2.3) .9 (1.7) .594a  

Factor 4 3.0 (3.1) 1.7 (2.3) .011ª -.47 

Factor 5 13.3 (4.3) 10.7 (4.0) .048a -.62 
a U de Mann Whitney; b Chi-square. 

*time between first symptoms and participation in the study 

SD = Standard deviation; F1= physical and social burden, F2= stress, F3= feelings of guilt, F4= emotional stress, 

F5=relationship of dependence 
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Table 2. Linear regression models by BI factors. 

 Burden Interview dimensions 

 
physical and 

social burden 
Stress 

Feelings of 

guilt 

Emotional 

Stress 

relationship of 

dependence 

Variables1 Beta p Beta p Beta p Beta p Beta p 

ERS .378 <.001 ns -- ns -- .227 .014 .203 .010 

Age p. ns -- ns -- ns -- ns -- .177 .025 

Sex c. ns -- ns -- ns -- ns -- .158 .045 

Marital Status p. .174 .022 ns -- ns -- ns -- ns -- 

Cohabitation  .227 .004 ns -- -.253 .006 ns -- .472 <.001 

CAMCOG-R -.260 .001 ns -- ns -- -.243 .007 ns -- 

DAD -.358 <.001 ns -- ns -- ns -- ns -- 

NPI ns -- .431 <.001 ns -- .336 <.001 ns -- 

r2 .452 .179 .054 .212 .301 

ERS contribution 

Index 
15.5% -- -- 4.8% 6.1% 

p. = patient; c. = caregiver; ns = no signification 

1Variables in the first step of the linear regression models: ERS, sex of the patient, age’s patient, patient marital 

status, patient’s residence, CAMCOG-R, DAD, NPI, sex of the caregiver, age’s caregiver, caregiver’s 

relationship with the patient and cohabitation.  


