
Geo-Cultural Influences on the Relationship Between the CDR and MMSE

RESULTS
• Pearson correlations between eCDR Sum of 

Boxes (SOB) and eMMSE Total Score across the 
seven geo-cultural regions ranged from r = -.31 
(East Asia, Western Europe) to r = -.48 (Middle 
East/Africa). See Figure 1.

• A linear regression model with geo-cultural 
regions entered as covariates further 
demonstrated that the relationship between 
eMMSE and eCDR SoB scores differed by region 
(Adjusted R2 = 0.14, F(7, 9800) = 234.8, 
p<0.001).  

• Alzheimer’s disease (AD) clinical trials are increasingly global in scope. Identifying regions 
and countries that can provide high quality data is of critical importance. Additionally, it is 
essential that the rating tools used have comparable psychometric properties across cultures 
to mitigate bias.

• Most measures of dementia were created in and normed on White, North American 
individuals. As such, these measures may be unfairly biased against non-Western populations 
that do not share similar cultural/linguistic traits.

• Previous studies found that the Mini Mental Status Examination (MMSE) and Clinical 
Dementia Rating (CDR) scale are susceptible to cultural/linguistic differences1,2.

• The MMSE is an extensively utilized measure of cognitive impairment in dementia clinical 
trials. This measure is sensitive to demographic factors such as age, education, and ethnicity. 
When adapted for use internationally, inadequate standardization of the MMSE has been 
shown to impact administration and scoring³. In Asian cultures in particular, it has been 
noted that a direct translation does not accurately account for language and cultural issues.

• The CDR is widely used in global AD clinical trials to stage AD severity. It is administered 
by trained raters who conduct semi-structured interviews of both the study participant as 
well as a reliable informant/caregiver. Six cognitive domains including memory, orientation, 
judgment and problem-solving, community affairs, home and hobbies, and personal care are 
rated. The scale yields a global and sum of boxes score in addition to the 6 domain scores.

• The differential impact of cultural/linguistic factors on test performance may impact 
convergent validity of these commonly used scales

• Objective: How does the correspondence between the CDR and MMSE vary across seven 
geo-cultural regions in multinational AD clinical trials?

BACKGROUND

• Data from 4 multinational AD clinical trials of subjects with prodromal to mild AD were 
pooled. The geo-cultural regions and the countries in each region are presented in Table 1.

• The electronic CDR (eCDR) and MMSE (eMMSE) were administered as a part of a larger 
battery. 

• All raters were uniformly trained and certified on the administration and scoring of the eCDR 
and eMMSE. The electronic versions of these two scales facilitate conducting a thorough 
exam and mitigate rater error. The clinical trials also included a data quality surveillance 
program to ensure high quality of eCDR and eMMSE administration and scoring.

• Data included eCDR and eMMSE assessments at screening visits from seven geo-cultural 
regions

METHODS

TABLE 1. COUNTRY/REGION COMPOSITION OF GEO-CULTURAL REGIONS

CONCLUSSION
• We found that the strength of the correlation between the CDR SOB and MMSE total score varied by geo-cultural region.

• The correlation between the MMSE and CDR SOB in East Asia, Western Europe, and South America suggested a moderate relationship between these two scales whereas the strength of the relationship was greater in Oceania and Middle East/Africa.

• We hypothesize that response and/or rating bias associated with cultural factors might be driving the strength of the association between the MMSE and CDR.

• Cultural factors such as level of support received from family, normative expectations for older adults, and caregiver’s reservations regarding sharing difficulties experienced by the patient might also contribute to the pattern of results observed4.

• The MMSE and CDR both provide a lens into neurobehavioral status in dementia. Our findings suggest that cultural nuances, linguistic factors, and translation differences might contribute to varying convergent validity in different global populations

• These results build on prior findings indicating that CDR SOB and MMSE Total Scores vary across regions independent of each other5,6 .

• Future studies should tease apart the relative contributions of these cultural/linguistic factors and examine whether similar variations in concordance between these two measures are observed longitudinally.
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• Cultural/linguistic differences affect the convergent validity of the Mini Mental State 
Examination (MMSE) and Clinical Dementia Rating (CDR) scales when used in global clinical 
trials.

KEY TAKEAWAY

FIGURE 1: PLOTS OF CORRELATION BETWEEN MMSE AND CDR ACROSS THE GEO-CULTURAL REGIONS
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