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Abstract 

The Dementia Rating Scale is used to measure cognitive status of adults with cortical 

impairment, especially of the degenerative type, by assessing five cognitive functions, namely 

attention, initiation/perseveration, construction, conceptualization and memory.  The present 

study aimed to establish normative data for this test in the elderly French-Quebec population.  

Four hundred and thirty-two French-speaking elderly from the province of Quebec (Canada), 

aged 50 to 85 years, performed the Dementia Rating Scale-2.  Age and education were found to 

be associated with total score on the test, while gender was not.  Percentile ranks were then 

calculated for age- and education-stratified groups.  
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Normative Data for the Dementia Rating Scale in the French-Quebec Population 

 

The Dementia Rating Scale (DRS) was first developed by Mattis (1976) in order to assess 

the cognitive status of individuals with brain dysfunction.  More specifically, the purpose of the 

scale was to measure cognition among patients with known cortical impairment, especially of the 

degenerative type (Mattis, 1988).  The DRS comprises thirty-six tasks divided among five 

subscales, devised to assess the following cognitive functions: Attention (37 points), 

Initiation/Perseveration (37 points), Construction (6 points), Conceptualization (39 points) and 

Memory (25 points), for a maximum total score of 144 points.  The tasks comprised in each 

subscale are presented in Table 1.  Based on a normative study by Montgomery and Costa 

(1983), Mattis (1988) proposed that a score below 123 is suggestive of possible dementia.   

The second edition of the DRS (DRS-2), published by Jurica, Leitten and Mattis (2001), 

comprised new and improved features such as an updated scoring booklet, but the test itself 

remained unchanged.  Schmidt (2004) also published an alternate form of the test, named DRS-2: 

Alternate form.  This alternate form aimed to reduce practice effects that may occur with repeated 

administrations of the test on a patient by providing new item content that mirrors the original 

form.  The DRS is a well-known test of general cognition and is widely used in clinical and 

research settings.  Its five subscales allow to establish a cognitive profile and to distinguish 

among dementias such as Alzheimer’s disease, Parkinson disease, Huntington disease, vascular 

dementia and frontotemporal dementia (e.g. Cahn-Weiner, Grace, Ott, Fernandez & Friedman, 

2002; Kertesz & Clydesdale, 1994; Llebaria et al., 2008; Lukatela et al., 2000; Paulsen et al., 

1995; Rascovsky, Salmon, Hansen & Galasko, 2008).  Moreover, several studies tend to show its 

superiority compared to common tests of general cognitive status such as the Mini-Mental State 

Examination (MMSE; Folstein, Folstein & McHugh, 1975).  Indeed, according to Gould, 
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Abramson, Galasko and Salmon (2001), the DRS-2 provides more precise estimates of change 

than the MMSE.  The DRS-2 is also more sensitive than the MMSE for early stages of cognitive 

impairment and thus better detects mild cognitive impairment (Matteau et al., 2011).  

The effects of sociodemographic factors on DRS and DRS-2 scores were clearly 

demonstrated in the literature.  Indeed, several authors have documented the significant 

association between age and DRS score, with younger subjects performing better than older ones 

(e.g., Baird, 2006; Bank, Yochim, MacNeill & Lichtenberg, 2000; Pedraza et al., 2010; Rilling et 

al., 2005; Strutt et al., 2012).  A positive correlation between education level and performance on 

the DRS was also consistently reported (e.g., Bank et al., 2000; Lyness, Hernandez, Chui & 

Teng, 2006; Pedraza et al., 2010; Rilling et al., 2005; Strutt et al., 2012).  The effect of gender, 

however, is less clear.  Some studies found no significant effect of gender on DRS performance 

(e.g., Chan, Choi & Salmon, 2001; Lucas et al., 1998), while others found this variable to be 

significantly associated with scores on at least one subscale of the test (e.g. Bank et al., 2000; 

Lyness et al., 2006; Pedraza et al., 2010).  For example, Lyness et al. (2006) found that men 

performed significantly better than women on the Attention subscale.  However, Bank et al. 

(2000) found that female participants obtained higher total scores on the DRS.  

In addition to age, sex, and education, a few authors found that culture also impacted DRS 

performance.  A significant difference was observed between American and Chinese healthy 

participants, with Chinese participants obtaining the lowest results on the total DRS score and on 

the Initiation/Perseveration and Memory subscales (Chan et al., 2001).  The difference in the 

Initiation/Perseveration subscale was mostly attributable to the verbal fluency task, in which 

subjects have to list items that can be found in a supermarket.  According to the authors, the 

retrieval process was more difficult and slower for Chinese participants because they were less 

familiar with the concept of supermarkets.  As for the Memory subscale, a possible hypothesis to 
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explain the worst performance of the Chinese participants is that the sentence to remember (i.e. 

The boy has a brown dog) was more meaningful for American participants, thus being easier to 

remember (Chan et al., 2001).  However, the Chinese participants performed better than the 

Americans on the Construction subscale, possibly due to their enhanced ability to draw simple 

geometric figures in the Chinese logographic writing system (Chan et al., 2001).  In another 

study, Spanish speakers scored significantly lower than education-, age-, and gender-matched 

English speakers on the total DRS score, and more specifically on the Attention, 

Conceptualization and Memory subscales (Lyness et al., 2006).  The authors suggested that this 

could be explained by language features and by cultural and educational differences (Lyness et 

al., 2006).  Indeed, although the two groups were matched for years of education, their 

educational experience was not necessarily comparable.  Recently, Strutt et al. (2012) found that 

American English-speaking subjects out-performed age- and education-matched American 

Spanish-speaking subjects assessed with a Spanish translation of the DRS-2.  The greatest 

difference between the two groups was found on the Memory subscale, where most errors of 

Spanish-speaking participants were committed on three specific orientation items: current 

president, governor and mayor, items significantly related to their level of acculturation.  Finally, 

race was found to be significantly correlated with the total score on the DRS in a sample 

involving African American, Caucasian and Hispanic adults, with Caucasian obtaining higher 

scores (Bank et al., 2000).  These data, combined with recent evidence about the impact of 

culture on cognition in general (Hedden et al., 2002; Park & Huang, 2010; Park, Nisbett & 

Hedden, 1999), strongly suggest the necessity of culture-specific norms for an accurate estimate 

of cognitive performance on neuropsychological tests. 

Normative data for the DRS and DRS-2 have been published for various populations of 

elderly people.  Most normative studies were conducted with community-dwelling English-
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speaking subjects (e.g., Lucas et al., 1998; Montgomery & Costa, 1983; Pedraza et al., 2010; 

Rilling et al., 2005).  Montgomery and Costa (1983) initially provided norms for the DRS based 

on a sample of 85 English-speaking community-dwelling subjects aged 65 to 81.  Lucas et al. 

(1998) developed normative data stratified by age, based on a sample of 623 community-

dwelling English-speaking Caucasian subjects of over 55 years old and also provided an equation 

to obtain age- and education-corrected scaled scores; these norms were adopted for use in the 

DRS-2.  Recently, Pedraza et al. (2010) reappraised these original norms (Lucas et al., 1998) by 

using robust norming.  This approach consists of longitudinal follow-up of individuals included 

in an initial normative sample and exclusion of all individuals diagnosed, over the years, with 

dementia, thus increasing the test sensitivity.  Some normative data have been published based on 

samples of medical subjects with no cognitive impairment (Bank et al., 2000; Lichtenberg, Ross, 

Youngblade & Vangel, 1998).  For example, Bank et al. (2000) provided age- and education-

stratified norms from a sample of 180 English-speaking African American, Caucasian and 

Hispanic inpatients aged from 61 to 94 in a geriatric medical rehabilitation service.  Some norms 

were also developed among more specific populations.  For example, Marcopulos, McLain and 

Giuliano (1997) provided norms stratified by age and education from a biracial sample of 133 

community-dwelling English-speaking Caucasian and African American subjects of 55 years old 

and over with limited education (10 years or less).  Education-stratified norms for Spanish-

speaking elderly adults were also published by Lyness et al. (2006), based on a sample of 54 

subjects aged 55 to 89 years old.  More recently, Strutt et al. (2012) also provided age- and 

education-stratified norms for Spanish speakers based on a sample of 157 individuals aged 50 to 

80 years old.  Finally, Pedraza et al. (2007) provided normative rates of change from baseline to 

first follow-up, based on a sample of 1080 community-dwelling English-speaking European 

American and African American subjects aged 65 and older. 
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The validity of the DRS-2 to detect mild cognitive impairment and dementia in the 

French-speaking elderly of Quebec has been shown (Matteau et al., 2011; Matteau, Dupré, 

Langlois, Provencher & Simard, 2012; Villeneuve et al., 2011) but no normative data for the 

DRS-2 are currently available for French-Quebec older adults.  It is important to address this 

issue, as recent studies have highlighted the fact that the validity of norms depends on the 

similarity between the examinee and the normative sample to which he or she is being compared 

(e.g. Arsenault-Lapierre et al., 2011; Bank et al., 2000; Pedraza et al., 2010).  Development of 

norms for French-speaking Quebecers is also relevant since, as mentioned previously, cultural 

background can affect performance on the DRS (e.g., Chan et al., 2001; Lyness et al., 2006; 

Rilling et al., 2005), as well as cognition in general (Hedden et al., 2002; Park et al., 1999; Park 

& Huang, 2010).   

In summary, there is no DRS-2 normative data for French-speaking Quebecers, despite 

the fact that this scale is used in numerous French-speaking clinical and research groups in 

Quebec (Canada).  Furthermore, the case of French-Quebecers is particularly interesting as those 

individuals have French as a mother tongue but share many of their cultural referents with 

English-Americans persons.  This places limitations on using either French norms or English-

American norms.  The aim of the present study was therefore to establish normative data for the 

DRS-2, taking into account the linguistic and cultural reality of the elderly French-speaking 

population of Quebec. 

[Insert Table 1 about here] 

Methods 

Participants 

 Four hundred and seventy participants, aged 50 to 85 years old, whose mother tongue and 

usual language was French, were recruited for this study.  These participants were recruited via 
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public advertisements or were relatives of patients participating in various research projects.  All 

participants were recruited in the province of Quebec, more specifically in Quebec City 

(42.82%), Montreal (45.37%) and Sherbrooke (11.81%).  For each participant, medical and 

psychiatric history, based on self-report, was documented so that any subject with a history of 

neurological disease, psychiatric illness, head injury or stroke was excluded from the study.  

Participants were screened for cognitive impairment using standard tests of cognitive functioning 

(i.e. Montreal Cognitive Assessment, MoCA [Nasreddine et al., 2005]; Mini-Mental State 

Examination, MMSE [Folstein et al., 1975]).  Subjects scoring <26 on the MoCA or MMSE were 

excluded from the study (n=11).  Participants with probable depression were also excluded 

(n=27) based on screening results from the Geriatric Depression Scale (GDS; Yesavage et al., 

1983), the Beck Depression Inventory (BDI; Beck, Steer & Brown, 1996) or the Hamilton 

Depression Rating Scale (HDRS; Hamilton, 1960; 1967).  Cut-offs were >10 for 30-item GDS, 

>4 for 15-item GDS, >1 for 5-item GDS, >10 for BDI and > 13 for the HDRS.  The final sample 

consisted of four hundred and thirty-two (432) subjects and included 148 men (34.26%) and 284 

women (65.74%).  The group had a mean age of 67.08 years (SD=8.38) and a mean educational 

level of 14.37 years (SD = 4.14; range = 3 to 30).  Compared to the actual demographic data of 

Quebec population, highly educated participants were overrepresented in our sample (Institut de 

la statistique du Québec, 2006; Table 2).  

[Insert Table 2 about here] 

Materials and Procedure 

Precise verbal instructions were provided for each task; administration and scoring 

procedures are well-described in the professional manual (Mattis, 1988).  Within each subscale, 

the most difficult tasks were presented first.  When performance was successful for the initial 

mandatory tasks (marked in bold in Table 1), the examiner awarded maximum credit for 
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subsequent tasks and proceeded to the following mandatory task or subscale.  This standard 

procedure reduces administration time for cognitively intact subjects or those with subtle 

cognitive deficits.  The administration of the DRS-2 lasts approximately 10 to 15 minutes in 

healthy subjects, whereas it lasts approximately 30 to 45 minutes in cognitively impaired patients 

(Strauss, Sherman & Spreen, 2006).  

Statistical analyses 

Spearman and Pearson correlations were performed between DRS total score and 

sociodemographic variables, namely gender, age and years of education, to determine which of 

these variables is associated with the test performance.  Due to skewness of the DRS total score, 

percentile ranks were then determined and stratified according to the sociodemographic variables 

significantly correlated with the total score.  To maximize the number of data available in each 

stratum, overlapping cell norm tables were used (Pauker, 1988).  All statistical analyses were 

performed using SPSS 20.0.  

Results 

The mean DRS score was 139.56 (SD = 3.94; maximum score = 144) in the total sample. 

For each subtest, the mean scores were: Attention = 35.96 (SD = 1.25; maximum score = 37), 

Initiation/Perseveration = 36.04 (SD = 1.87; maximum score = 37), Construction = 5.93 (SD = 

0.29, maximum score = 6), Conceptualization = 37.48 (SD = 1.98; maximum score = 39) and 

Memory = 24.15 (SD = 1.25; maximum score = 25).  Distribution of total scores is shown in 

Figure 1.  Age, r(432) = -0.20, p < 0.001, and education, r(432) = 0.25, p < 0.001, were 

significantly correlated with the DRS-2 total score, but gender, r(432) = 0.07, p = 0.16, was not.  

Normative data were thus stratified according to age and education level.  Percentiles ranks for 

each subtest and total score are shown in Tables 3-7 for five age- and education-normalized 

groups: 50-60, 61-65, 66-70, 71-75, and 76-85 years old.  For each subtest and total DRS, the 
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scores matching to percentiles 1, 2, 5, 10, 15, 25, 50 and 95 are reported.  These percentiles 

correspond to Z-scores of -2.33, -2.05, -1.65, -1.28, -1.04, -0.67, 0.00 and 1.65, respectively.  

Percentiles can be interpreted as follow: ≤ 5 = significant cognitive impairment; 10 = mild 

cognitive impairment; 15 = score at the boundary of normal and impaired cognitive functioning; 

50 = score corresponding to median of the population. 

[Insert Figure 1 about here] 

[Insert Tables 3-7 about here] 

Discussion 

This study aimed to establish normative data for the DRS-2 to take into account the 

linguistic and cultural reality of the French-speaking elderly population of Quebec.  This is 

important since recent studies support the validity of the test to detect MCI and dementia 

(Matteau et al., 2011; Matteau et al, 2012; Villeneuve et al., 2011).  Moreover, the DRS is a very 

useful clinical tool for assessing cognitive functioning since many studies support its efficacy to 

distinguish among several dementias (e.g. Cahn-Weiner et al., 2002; Kertesz & Clydesdale, 1994; 

Llebaria et al., 2008; Lukatela et al., 2000; Paulsen et al., 1995; Rascovsky et al., 2008) and its 

superiority over the MMSE (Gould et al., 2001; Matteau et al., 2011). 

In this study, the total score on the DRS-2 was found to be significantly associated with 

age (negative correlation) and years of education (positive correlation), but not with gender.  The 

results of the present study are in line with those of previous studies conducted in other cultural 

communities.  Indeed, in most studies, age was found to be negatively correlated with the 

performance on the DRS (e.g., Baird, 2006; Bank et al., 2000; Pedraza et al., 2010; Rilling et al., 

2005), whereas education was found to be positively correlated with total score on the test (e.g., 

Bank et al., 2000; Lyness et al., 2006; Pedraza et al., 2010; Rilling et al., 2005).  The role of 

gender is however unclear in the literature, with some studies showing a gender effect on the 
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DRS (e.g., Bank et al., 2000; Lyness et al., 2006; Rilling et al., 2005) and others not (e.g., Chan et 

al., 2001; Lucas et al., 1998).  No explanation was suggested by the authors but overall, studies in 

which gender was correlated with DRS scores tended to have less educated participants (e.g., 

Bank et al., 2000; Lyness et al., 2006; Rilling et al., 2005).  No association between gender and 

DRS performance was found in the present study, which is in accordance with previous results 

(e.g., Chan et al., 2001; Lucas et al., 1998) and could be possibly due to the fact that our sample 

was somewhat highly educated. 

The positive association between education and cognitive skills is well-documented in the 

literature.  In several studies, educational level was strongly associated with cognitive 

performance (e.g., Wilson et al., 2009; Zahodne et al., 2011).  However, the relation between 

education and cognitive changes in aging is less clear.  In a recent study by Sattler, Toro, 

Schönknecht and Schröder (2012), high education was found to reduce the risk of Alzheimer’s 

disease and MCI.  Roberts et al. (2012) also found low education to be a risk factor for the 

development of MCI.  Indeed, people with less education may be at greater risk for cognitive 

decline as they age (Marcopulos & McLain, 2003).  These findings are in line with the theory of 

cognitive reserve, which states that individuals with more education can sustain greater brain 

damage before the apparition of a functional deficit because of more efficient processing 

mechanisms (Stern, 2002).  However, Zahodne et al. (2011) found that education was related to 

cognitive performance, but not to cognitive decline.  

Previous studies have also investigated the relationship between age and cognition.  A 

recent study by Singh-Manoux et al. (2011) demonstrated cognitive decline in all cognitive 

domains, except vocabulary, in a ten-year follow-up study of individuals aged 45 to 70.  Schaie 

(2005) explored six cognitive factors and found that inductive reasoning, spatial orientation, 

perceptual speed and verbal memory declined with age, while numeric facility (i.e. the ability to 
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understand numerical relationships, work with figures and solve quantitative problems) and 

verbal ability showed no decline over time.  These results support the negative association 

between DRS and age found in the present study since DRS assesses some of these cognitive 

functions.  

This study is the first to provide DRS-2 normative data for the French-speaking elderly 

population of Quebec.  As mentioned above, both culture and language have an impact on 

cognition and it is therefore important to use normative data that are adjusted for the population 

to which they are applied.  The large group of participants (N=432) is a considerable strength of 

the present study.  There are however some limitations, such as the overrepresentation of highly 

educated individuals in the sample.  In fact, compared to actual Quebec demographics (Institut de 

la statistique du Québec, 2006), this sample contains more individuals with at least 12 years of 

formal education.  Ideally, a random sampling method would have increased the 

representativeness of this sample.  Thus, clinicians should carefully interpret percentile ranks 

because some age groups with low education comprised relatively small number of subjects, 

especially for younger ones.  Another limitation is the important ceiling effect that was observed 

for the Construction subscale, thus questioning its sensitivity to detect mild cognitive impairment.   

To conclude, the present study is the first to provide normative data for this population, 

thus allowing a better detection of cognitive impairment in Quebec.  Populations in developed 

countries advance in age, thus the detection of the cognitive disorders becomes a political and 

healthy priority.  By providing a model of normal performance on the DRS-2, the present norms 

will facilitate identification of pathological cognitive deficits in the French-Quebec population.   
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