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SUMMARY 

 

Symptoms of dementia are relatively invariant across ethnicities and races. Dementia is defined as a 

syndrome of acquired impairment in several cognitive domains, which must be of a severity to affect 

social and occupational functioning. However, evaluation of dementia in patients from ethnic minorities 

is associated with a wide range of challenges, including the lack of appropriate methods for cognitive 

testing. Although several biomarkers for Alzheimer’s disease and other dementias have been 

developed, at the present time the use of biomarkers in the diagnostic evaluation is secondary to the 

clinical evaluation of cognitive impairment. 

 

The need for evaluation of dementia in elderly ethnic minority populations is increasing in most 

European countries but research in the area is limited. There is no European consensus on good 

clinical practice with patients from ethnic minorities and it is unknown whether European countries are 

prepared for the increasing demand for assessment and care of these patient groups, who often have 

different needs and expectations to the dementia service.  

 

In Europe, studies on clinical evaluation of dementia in ethnic minorities have not previously been 

undertaken outside the United Kingdom. This study from Copenhagen University and the Danish 

Dementia Research Centre applied several methods, including a survey questionnaire, register-based 

studies, and a cognitive test study. 

 

The overarching aim of this study was to investigate the clinical practice for diagnostic evaluation of 

dementia in patients from ethnic minorities in Europe and to develop methods for cross-cultural 

assessment of cognitive dysfunction. 

 

A survey in clinical centers of expertise of the European Alzheimer’s Disease Consortium and two 

register-based studies using the Danish national hospital registers were used to investigate the clinical 

practice for diagnostic evaluation of dementia in patients from ethnic minorities in Europe. Our results 

indicate that European dementia clinics are not well-prepared for the increasing number of elderly 

patients from ethnic minorities, and that significant ethnic disparities exist in the quality of diagnostic 

evaluations of dementia. Problematic issues highlighted by the studies were the widespread use of 

family members for interpretation, and the general lack of suitable methods for cross-cultural 

assessment of cognitive dysfunction.  

 

A cognitive test study was undertaken in 73 elderly cognitively healthy Turkish immigrants. We 

assessed the cross-cultural applicability of a range of cognitive tests, including the Rowland Universal 

Dementia Assessment Scale, the Recall of Pictures Test, the Clock Reading test, and Supermarket 

Fluency. We found the four tests suitable for cognitive testing of elderly Turkish immigrants and 
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consider them to be important cognitive tests, when assessing dementia in elderly patients from ethnic 

minority migrant populations.  

 

Although the elderly ethnic minority populations in Europe are relatively small, they should receive the 

best standard of care. It is important to improve diagnostic rate, diagnostic accuracy and appropriate 

follow-up for these patient groups to ensure them accurate diagnoses and proper treatment for their 

specific dementia disorders, especially considering the fact that these populations are expected to 

increase considerably during the next 20 years. Future studies should focus on the development of 

clinical guidelines for cross-cultural evaluation of dementia, and attempt to assess the discriminative 

validity of the four tests, and apply the tests in other ethnic minority populations.
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DANSK RESUMÈ 

 

Symptomer på demens er relativt ensartede på tværs af etnicitet og racer. Demens defineres som et 

syndrom med nytilkomne svigt inden for flere kognitive domæner, der har en sværhedsgrad som 

påvirker social og arbejdsmæssig funktionsevne. Udredning af demens i patienter fra etniske 

minoriteter er dog forbundet med en lang række udfordringer, herunder manglen på adækvate 

metoder til neuropsykologisk testning. Selvom adskillige biomarkører for Alzheimers sygdom og andre 

demenssygdomme er blevet udviklet, er biomarkører til diagnosticering af demens på nuværende 

tidspunkt sekundære til den kliniske udredning af kognitive svigt. 

 

I de fleste europæiske lande er der et stigende behov for udredning af demens i populationer af ældre 

fra etniske minoriteter, men forskning inden for området er begrænset. Der findes ikke nogen 

europæisk konsensus om god klinisk praksis med patienter fra etniske minoriteter, og det er uvist om 

europæiske lande er forberedte på det stigende behov for vurdering og pleje af disse patientgrupper, 

som ofte har anderledes behov og forventninger til demensfaciliteter.    

 

I Europa er studier af klinisk udredning af demens i etniske minoriteter ikke tidligere foretaget uden for 

Storbritannien. Dette studie fra Københavns Universitet og Nationalt Videnscenter for Demens 

benyttede en række metoder, herunder et spørgeskema survey, register-baserede studier og et 

kognitivt test studie.  

 

Det overordnede formål med dette studie var at undersøge den kliniske praksis for udredning af 

demens i patienter fra etniske minoriteter i Europa, og at udvikle metoder til tværkulturel vurdering af 

kognitive svigt. 

 

Den kliniske praksis for diagnosticering af demens i patienter fra etniske minioriteter i Europe blev 

undersøgt ved hjælp af et survey i kliniske ekspertisecentre i European Alzheimer’s Disease 

Consortium og to register-baserede studier, som benyttede danske hospitalsregistre. Vores resultater 

antyder, at europæiske demensklinikker ikke er velforberedte på det stigende antal ældre patienter fra 

etniske minoriteter, og at der findes betydelige etniske uligheder i kvaliteten af den diagnostiske 

udredning af demens. Problematiske forhold, som blev fremhævet af studierne var den udbredte 

benyttelse af familiemedlemmer som tolke, og den generelle mangel på adækvate metoder til 

tværkulturel vurdering af kognitive svigt.   

 

Et kognitivt  test studie blev foretaget i 73 ældre kognitivt raske tyrkiske indvandrere. Vi vurderede den 

tværkulturelle anvendelighed en række kognitive tests, herunder Rowland Universal Dementia 

Assessment Scale, Recall of Pictures Test, Clock Reading test, og Supermarket Fluency. Vi fandt, at 

de fire tests var adækvate til kognitiv testning af ældre tyrkiske indvandrere og anser dem for at være 

vigtige kognitive tests, når man vurderer demens i ældre patienter fra etniske minoriteter.   
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Selv om populationerne af ældre etniske minoriteter i Europa er relativt små, bør den behandling de 

modtager være af den bedst mulige standard. Det er vigtigt at forøge diagnostisk frekvens, diagnostisk 

præcision, og adækvat opfølgning for disse patientgrupper for at sikre dem præcise diagnoser og 

korrekt behandling for deres specifikke demenssygdomme. Specielt i betragtning af, at disse 

populationer forventes at vokse markant i løbet af de næste 20 år. Fremtidige studier bør fokusere på 

at udvikle kliniske retningslinjer for tværkulturel udredning af demens, og forsøge at vurdere de fire 

tests diskriminative validitet, samt anvende dem i andre populationer af etniske minoriteter.  
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ABBREVIATIONS 
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CSF Cerebrospinal fluid 

CT Computed tomography 

CTT Color Trails Test 

DCRS Danish Civil Registration System  

DLB Dementia with Lewy bodies 

DPCR Danish Psychiatric Central Register 

DSM-IV-TR Diagnostic and Statistical Manual of Mental disorders, 4
th
 Edition. Text 

Revision 

EADC European Alzheimer’s Disease Consortium 

ECR Enhanced Cued Recall 
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1. INTRODUCTION 

 

In European countries, the proportion of the elderly in ethnic minority migrant populations is 

increasing. Consequently, dementia is gradually becoming a more important concern among these 

populations. In Denmark the number of non-Western immigrants aged 60 or more is expected to 

increase from approximately 25,000 in 2011 to 74,000 in 2030 and 115,000 in 2050 (Statistics 

Denmark, 2001).  

During the last two decades, there has been an increasing interest in the study of ethnic 

differences in prevalence, assessment and care of dementia in multicultural countries such as the 

United States of America (USA) and the United Kingdom (UK). The need for evaluation of dementia in 

elderly ethnic minority populations is increasing in most European countries but research in the area is 

limited. There are no guidelines for clinical practice with patients from ethnic minorities and it is 

unknown whether European countries are prepared for the increasing demand for assessment and 

care of these patient groups, who often have different needs and expectations to the dementia 

service.  

Dementia is defined as a syndrome of acquired impairment in several cognitive domains, which 

must be of a severity to affect social and occupational functioning. There are numerous different 

underlying disorders that may cause dementia. The most prevalent among these is Alzheimer’s 

disease (AD), which is thought to account for more than 60% of all cases (Berr et al., 2005). Other 

common dementia disorders include vascular dementia (VaD), dementia with Lewy bodies (DLB) and 

frontotemporal dementia (FTD). The criteria for dementia and AD have recently been revised by the 

National Institute of Aging and the Alzheimer’s Association (NIA-AA) (McKhann et al., 2011). In the 

revised criteria, cognitive impairment remains the core criterion and this should be detected and 

diagnosed through a combination of history-taking from the patient and a knowledgeable informant 

and an objective cognitive assessment, preferably based on neuropsychological testing. At the 

present time the use of biomarkers (based on magnetic resonance imaging (MRI), positron emission 

tomography (PET) or cerebrospinal fluid (CSF) assays) in diagnostic evaluation of AD are secondary 

to the clinical evaluation of cognitive impairment. However, evidence from biomarkers increase the 

certainty that the basis of the clinical dementia syndrome is the AD pathophysiological process 

(McKhann et al., 2011). Nevertheless, at the present time cognitive screening and neuropsychological 

testing are essential for the diagnostic evaluation of dementia.  

Based on the clinical experience in the Memory Clinic at Rigshospitalet and on input from 

neuropsychological colleagues working with diagnostic evaluation of dementia, our impression was 

that patients from ethnic minorities were generally underrepresented in Danish dementia clinics. At the 

same time, clinical evaluations of referred patients from ethnic minorities were often associated with a 

wide range of challenges, including communication problems and a lack of appropriate methods for 

testing. There were no obvious answers to questions such as how to carry out the testing, which 

specific tests to use, and how to interpret the test results. Although symptoms of dementia are 
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relatively invariant across ethnicities and races, cognitive testing may be difficult because the existing 

test instruments are affected by factors such as culture, language and education. 

The aim of this Ph.D. project was to investigate the clinical practice for diagnostic evaluation of 

dementia in patients from ethnic minorities in Europe and to develop methods for cross-cultural 

assessment of cognitive dysfunction. 

 

2. THEORETICAL AND EMPIRICAL BACKGROUND 

 

Evaluation of dementia in patients from ethnic minorities has not previously been studied in continental 

Europe. The existing studies on diagnostic evaluation of dementia in ethnic minorities have primarily 

been conducted in the USA and to a lesser extent in the UK. Although this evidence may not readily 

be applied to other countries, the central themes highlighted by this research seem to be of general 

relevance to the situation of elderly ethnic minorities in Europe.  

In this chapter, first the terminology and classification of ethnic minorities will be introduced and 

the composition of ethnic minorities in Europe and Denmark will be presented. Then the existing 

evidence from studies in the USA and the UK relating to evaluation of dementia in ethnic minorities will 

be reviewed, and challenging issues in clinical evaluation of ethnic minority patients, including 

cognitive testing will be discussed.  

 

2.1. Terminology and classification of ethnic minorities 

Various definitions of ethnicity are used in the research literature, and the terminology and 

classification regarding ethnic minorities are not generally agreed on internationally. Constructs of 

race, ethnicity and culture are all important facets of the terminology of ethnic minorities, and the terms 

are generally used interchangeably in the literature.  

Race is a term implying genetic homogeneity, and racial distinctions are generally based on 

physiognomic features (eg. skin colour, hair type and colour, eye colour, and facial structure). The 

term race generally refers to broad groupings of people based on area of descent such as Asia, 

Europe, or Africa. However, the term gives little information about immigrant status or ethnic group 

(Harwood and Ownby, 2000). 

The term ethnicity refers to a self-described identity of belonging to an ethnic group that may 

share geographical origins, culture, religious traditions and language (Helman, 2000). As people may 

view themselves differently at different times, the term is not a static concept. Thus, the concept of 

ethnicity can be problematic when investigating descendants of immigrants, as classification becomes 

less clear. People from ethnic minorities are also increasingly likely to marry someone from the 

majority population or another ethnic minority, which further complicates the construct of ethnicity. In 

medical research, ethnic minorities are typically classified according to self-perceived ethnicity or 

according to country of origin (Norredam et al., 2011) 
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Culture represents an important component of ethnicity, and may be conceptualized as “a 

group’s way of life: the values, beliefs, traditions, symbols, language, and social organization that 

become meaningful to the group members” (Aranda and Knight, 1997). Culture can be regarded as a 

lens through which a person perceives and understands the world (Helman, 2000). Like ethnicity, 

culture is not a static concept. When immigrants settle in another country, their original culture will 

inevitably be influenced by the culture of the host country. The term acculturation refers to the complex 

“process whereby the attitudes and/or behaviors of persons from one culture are modified as a result 

of contact with a different culture” (dela Cruz et al., 2000). Acculturation is a dynamic and 

multidimensional process that occurs in different paces and degrees in different individuals, reflecting 

intraethnic and intracultural differences (Berry, 1990). It is important to recognize that with regard to 

the constructs of race, ethnicity and culture no one definition is agreed upon internationally1.  

 

2.2. Ethnic minorities in Europe2  

The pattern of immigration and the history of ethnic minorities are heterogeneous in European 

countries. Most ethnic minority populations in Europe are constituted by immigrants who arrived in the 

20
th
 century, and their descendants. Commonly, the countries of origin are former colonies of the 

British, French and Spanish empires. Depending on the definition used, approximately 22-29 million 

non-Western immigrants reside in Europe, or 3% to 4% out of a total population of approximately 728 

million people. Populations of North African Arab and Berber minorities (approximately 5 million), 

primarily migrants from Morocco, are mainly found in southern European countries, but also in the 

Netherlands and Sweden. Populations of sub-Saharan African minorities (approximately 5 million) are 

mainly found in the UK and France, but smaller numbers are also found in the Netherlands, Germany, 

Italy, Portugal and other countries. Populations of Latin American minorities (approximately 2.2 million) 

are mainly found in Spain and to a lesser extent in Italy and the UK. Populations of Indian 

subcontinent minorities (approximately 3-4 million) are mainly found in the UK, but also reside in 

smaller numbers in Germany and France. However, with approximately 9 million people, the Turkish 

immigrant population constitutes the single largest ethnic minority in Europe (see Figure 1). 

Populations of Turkish minorities are mostly found in Germany, but considerable populations also 

reside in Bulgaria, France, and the UK. Although smaller in numbers, Turkish immigrants constitute 

the largest ethnic minority in several other European countries. 

 

  

                                                 
1
 Because there is no international consensus regarding the terminology and classification of ethnic minorities, in the following 

review of studies on dementia in ethnic minorities, the terminology used in the original publications will be adopted. 
2
 All numbers based on the article Ethnic groups in Europe, Wikipedia, the free encyclopedia. Localized 06.12.2011: 

http://en.wikipedia.org/wiki/Ethnic_groups_in_Europe#Ethnic_minorities_of_non-European_origin) 
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Figure 1. Distribution of Turks in Europe  

Reproduced from http://en.wikipedia.org/wiki/Turks_in_Europe. 

 

2.2.1. Ethnic minorities in Denmark 

Denmark has traditionally been a culturally homogeneous country with the vast majority of the 

population consisting of white urban Protestants with a minimum of seven years of education from 

public schools. In 2011, approximately 380,000 non-Western immigrants3 and descendants resided in 

Denmark, or 6.7% out of a total population of approximately 5.6 million people (extracted from 

Statistics Denmark, Statistics Bank, July 2011). Although there are no official estimates, the number of 

illegal immigrants in Denmark is generally considered to be very small. The Faroe Islands and 

Greenland are part of the Kingdom of Denmark, and close and continuous cooperation exist between 

the Danish government and Faroese and Greenlandic home rule governments. However, compared to 

the net immigration in Denmark, immigration from these countries has been limited. Similar to other 

countries in northern Europe, immigration from non-Western countries is a relatively new phenomenon 

in Denmark, and the majority of people from ethnic minorities are relatively young. Immigrants from 

Turkey form the largest ethnic minority in Denmark with a population of approximately 60,000 people, 

followed by immigrants from ex-Yugoslavia (including Bosnia-Herzegovina) with approximately 39,000 

people, Iraq with approximately 30,000 people, Lebanon with approximately 24,000 people, and 

Pakistan with approximately 22,000 people (see Table 1).  However, it is primarily among ex-

                                                 
3
 According to Statistics Denmark (Statistics Denmark, 2001), non-Western immigrants are immigrants or refugees from 

countries outside the extended EU, Canada, USA, Australia and New Zealand. 

http://en.wikipedia.org/wiki/Turks_in_Europe


                                                                                                Theoretical and empirical background 

15 

Yugoslavian, Turkish and Pakistani immigrants who came to Denmark as working migrants in the 60s 

and 70s that elderly persons aged 60 or more are found today. 

 

Table 1. Non-Western immigrant populations in Denmark  

       

 Total population   Elderly population
†
 

 
Country of origin n 

  
Country of origin n 

1 Turkey 60,181 
 

1 Ex-Yugoslavia
#
 4784 

2 Ex-Yugoslavia
#
 38,962 

 
2 Turkey 3683 

3 Iraq 29,859 
 

3 Pakistan 1983 

4 Lebanon 24,196 
 

4 Iraq  1260 

5 Pakistan 21,507 
 

5 Iran 1210 

6 Somalia 17,070 
 

6 Vietnam 1054 

7 Iran 15,936 
 

7 Morocco 784 

8 Vietnam 14,228 
 

8 Lebanon 740 

9 Afghanistan 13,913 
 

9 India  663 

10 Sri Lanka 11,041 
 

10 Sri Lanka 650 

11 Philippines 10,228 
 

11 Philippines 546 

12 Thailand 10,230 
 

12 Afghanistan 523 

13 Morocco 10,131 
 

13 Somalia 473 

14 China 9767 
 

14 China 469 

15 India 7258 
 

15 Thailand 420 

 
All non-Western 
immigrants 

377,797 
 

 
All non-Western 
immigrants 

25,225 

 

Non-Western immigrant populations in Denmark in 2011 ranked by size of total population (left column) and by 

size of elderly population (right column) (extracted from Statistics Denmark, Statistics Bank, July 2011). 

† 
Population aged ≥ 60 years. 

#
 Including Bosnia-Herzegovina. 

 

2.3. Dementia in the elderly from ethnic minorities  

2.3.1. Epidemiology  

Epidemiological studies generally find similar age-adjusted rates of dementia in populations in different 

continents of the world (Daker-White et al., 2002;Rodriguez et al., 2008). However, the distribution of 

dementia subtypes may be different as some studies suggest that VaD may be more prevalent than 

AD in Asia (Graves et al., 1994;Ikeda et al., 2001). Most epidemiological studies of dementia in ethnic 

minorities originate from the USA, and focus has primarily been on African-American and Hispanic 
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populations. In the UK, a number of studies have been performed in Black and South Asian 

populations.  

The overall prevalence of dementia in Western populations is generally found to be between 

5.4% and 6.4% of those aged 60 years and above (Ferri et al., 2005;Lobo et al., 2000). Research on 

the prevalence of dementia in ethnic minority populations in USA have indicated that older African-

American and Hispanic people may be at increased risk of developing dementia (Demirovic et al., 

2003;Fitzpatrick et al., 2004;Gurland et al., 1999), with proportionally more vascular dementia in the 

African-American population compared to other ethnic groups (Adelman et al., 2009;Harwood and 

Ownby, 2000). Higher rates of dementia have also been described in African Caribbean and South 

Asian populations in the UK (Adelman et al., 2011;Livingston et al., 2001;McCracken et al., 1997) and 

a Turkish population in Denmark (Rosenbaum et al., 2008). These findings have typically been 

speculated to be related to the greater prevalence of vascular risk factors that is typically found in 

these ethnic minorities (Adelman et al., 2011;Harwood and Ownby, 2000;Livingston et al., 

2001;Mukadam et al., 2011b;Rosenbaum et al., 2008). Such vascular risk factors may be expected to 

increase the risk of both VaD and AD (Skoog, 2008). Overall, incidence studies from the USA are in 

accordance with the prevalence studies in showing a heightened risk of dementia in ethnic minority 

populations (Gurland et al., 1999;Perkins et al., 1997).  

Some studies find the prevalence of dementia in ethnic minority groups to be more than twice 

that of White populations (Heyman et al., 1991;Livingston et al., 2001;Perkins et al., 1997;Mukadam et 

al., 2011b;Rosenbaum et al., 2008;Demirovic et al., 2003). However, caution should be taken when 

interpreting these results as the studies have generally used cognitive screening instruments of 

unknown cultural validity, and typically did not correct for differences in educational level, language 

proficiency and other social factors (Adelman et al., 2011;Daker-White et al., 2002). However, a more 

recent study from the UK that used a culturally sensitive screening instrument and adjusted for 

differences in age and socioeconomic status found a prevalence of dementia of 9.6% in elderly 

African-Caribbeans compared to 6.9% in elderly Whites (Adelman et al., 2011). Factors that may 

contribute to the observed ethnic differences in the prevalence and incidence of dementia and 

dementia subtypes include different frequency of the apoliprotein E 4 allele, differences in vascular 

risk factors, differences in lifestyle related factors, and different explanatory models for the symptoms 

of dementia (Valle and Lee, 2002;Shadlen et al., 2002).   

Taken together, the epidemiological studies appear to suggest an elevated risk of dementia in 

the elderly from ethnic minorities compared with White populations. The factors responsible for these 

ethnic differences have still not been fully elucidated. 

 

2.3.2. Utilization of dementia services  

In spite of the higher prevalence of dementia in some ethnic minority groups, recent systematic 

reviews have found that patients from ethnic minorities and their caregivers are not utilizing dementia 

services to the same extent as others (Cooper et al., 2010;Lampley-Dallas, 2002;Mukadam et al., 

2011b). Also, people with dementia from ethnic minorities tend to present to diagnostic services when 
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their illness is more severe compared to people with dementia from the general population (Cooper et 

al., 2010;Mukadam et al., 2011b). The findings from studies in the USA and the UK are remarkably 

similar. The main difference in the findings from the USA and other countries is the issue of economic 

constraints. In contrast to most European countries, the USA does not have free access to healthcare. 

A number of studies suggest that common barriers for seeking help for dementia among some 

ethnic minorities include stigma associated with mental disease, different models of caregiving with a 

strong familial responsibility, discrimination or the feeling that symptoms are dismissed by health care 

professionals, language barriers, lack of clarity about where and how to access help, and lack of 

knowledge about dementia and beliefs that nothing can be done to help (i.e. memory loss is a normal 

part of aging)  (Hinton et al., 2004;La Fontaine et al., 2007;Zhan, 2004; Mahoney et al., 2005;Elliott et 

al., 1996;Lee et al., 2010;Morhardt et al., 2010;Dilworth-Anderson and Gibson, 2002;Liu et al., 2008; 

Braun et al., 1996; Lawrence et al., 2008; Morhardt et al., 2010; Neary and Mahoney, 2005;Purandare 

et al., 2007).  

Dementia caregivers from ethnic minorities generally report less burden than White caregivers, 

and a different model of caregiving (Janevic and Connell, 2001;Lawrence et al., 2008). However, a 

systematic review contested previous assertions that caregivers from ethnic minorities have more 

intrafamilial support available, so that they need fewer services (Janevic and Connell, 2001).  

Altogether, these barriers may explain why ethnic minorities are generally underrepresented in 

dementia diagnostic services and present to the services at a later stage in their illness. 

 

To sum up, research in the USA and the UK has found a higher prevalence of dementia in some 

ethnic minorities compared to the general population. In spite of this, ethnic minority patients and their 

caregivers are not utilizing dementia services to the same extent as others.  

 

2.4. Diagnostic evaluation of dementia in patients from ethnic minorities  

According to the recommendations from evidence-based North American and European clinical 

guidelines for diagnosing dementia (Waldemar et al., 2007;Knopman et al., 2001), a basic dementia 

diagnostic work-up should include the following: a history of cognitive symptoms, cognitive testing, 

psychiatric evaluation, blood tests, computed tomography (CT) or MRI scan of the brain, physical 

examination, neurological examination, and assessment of activities of daily living (ADL). These 

investigations are all important to establish the diagnosis of dementia and exclude other causes of 

cognitive impairment. The commonly used diagnostic criteria from the International Classification for 

Diseases, 10
th
 Revision (ICD-10) (World Health Organization, 1993) and the Diagnostic and Statistical 

Manual of Mental disorders, 4
th
 edition – Text Revision (DSM-IV-TR) (American Psychiatric 

Association, 2000) are presented in Table 2.   

Although development of efficient biomarkers for AD and other dementias is currently a strong 

research focus, for now, the diagnostic evaluation of dementia is largely a clinical discipline relying on 

verbal communication and observation of behaviors (Knopman et al., 2001). However, clinical 

evaluation of elderly patients from ethnic minorities presents a wide range of challenges, which are 
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related to cultural background, language and literacy skills (Lindesay, 1998;Uzzell, 2007;Ardila, 

2005;Teng, 2002;Chandra et al., 2001;Daker-White et al., 2002).  

In this section, first the effect of communication problems on the clinical interview will be 

described. Then, the impact of cultural differences on psychiatric evaluations and assessments of ADL 

will be presented. Finally, the existing literature on cultural, linguistic and educational influences of 

cognitive test performance will be reviewed.  

 

Table 2. Diagnostic criteria for dementia 

  

 ICD-10 criteria for dementia 

G1. Evidence of each of the following:  

(1)     A decline in memory, which is most evident in the learning of new information. 

(2)     A decline in other cognitive abilities characterized by deterioration in judgment and thinking,   

         such as planning and organizing, and in the general processing of information.  

 

The severity of the decline, with mild impairment as the threshold for diagnosis, should be assessed 

as follows: 

Mild: The decline in cognitive abilities causes impaired performance in daily living, but not to a 

degree making the individual dependent on others. 

Moderate: The decline in cognitive abilities makes the individual unable to function without the 

assistance of another in daily living. 

Severe: The decline is characterized by complete inability to retain new information and an absence, 

or virtual absence, of intelligible ideation. 

G2. Preserved awareness of the environment during a period of time long enough to enable the 

unequivocal demonstration of G1.  

G3. A decline in emotional control or motivation, or a change in social behavior, manifest as at least one 

of the following: 

(1)     Emotional lability 

(2)     Irritability 

(3)     Apathy 

(4)     Coarsening of social behavior 

G4. For a confident clinical diagnosis, G1 should have been present for at least six months. 
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 DSM-IV-TR criteria for dementia 

A Development of multiple cognitive deficits that include both: 
(1)     Memory impairment (impaired ability to learn new material, or recall previously learned   
         material).  
(2)     At least one of the following cognitive disturbances: 

a)  Aphasia (deterioration of language function)  
b)  Apraxia (i.e., impaired ability to execute motor activities despite intact motor abilities, 

sensory function, and comprehension of the required task) 
c)  Agnosia (i.e., failure to recognize or identify objects despite intact sensory function)  
d)  Disturbances in executive functioning (ability to think abstractly and to plan, initiate,       

sequence, monitor, and stop complex behavior). 

B The items in both Criterion A1 and Criterion A2 must be severe enough to:  
(1)     Cause significant impairment in social or occupational functioning.  
(2)     Represent a decline from a previous level of functioning. 

C The cognitive symptoms do not occur exclusively during the course of a delirium.  

D The condition is not better explained by another Axis I disorder (i.e. affective disorder, 
schizophrenia).  

For both ICD-10 (World Health Organization, 1993) and DSM-IV-TR (American Psychiatric Association, 2000) 
criteria, it is required that all the criteria must be fulfilled to make a diagnosis of dementia. Both criteria stress that 
evidence of cognitive decline should be obtained when possible from interviewing an informant, supplemented, if 
possible, by neuropsychological tests or quantified objective assessments. Recently, revised criteria for dementia 
have been introduced by the National Institute of Aging and Alzheimer’s Association (NIA-AA) (McKhann et al., 
2011). However, these revised criteria have not yet been implemented in clinical practice. 

 

2.4.1. Clinical interview  

Poor communication between clinicians, patients and caregivers from ethnic minorities may lead to 

poor expression and recognition of symptoms of cognitive impairment (Shah, 2007;Uzzell, 2007). A 

significant part of ethnic minority elders have little or no fluency in the language of the host country 

(Lindesay et al., 1997a;Kritz et al., 2000). Although many elderly immigrants have mastered the 

language of the host country earlier in life, many revert to their original mother tongue as they grow 

older and no longer need to speak the language of the host country at work (Shah, 2007). Also, 

bilingual dementia patients tend to have asymmetrical language impairment with preferential 

deterioration of the last acquired language (Mendez et al., 1999). Therefore, ensuring good 

communication between clinicians, patients and caregivers from ethnic minorities is vital for the 

outcome of the clinical interview (Shah, 2007;Uzzell, 2007). This can be achieved through different 

methods. Ideally the clinician assessing the patient comes from the same culture as the patient. This 

would allow for direct ascertainment symptoms of cognitive impairment by a clinician with expertise in 

dementia and direct knowledge of the patient’s culture (Shah, 2007). However, in clinical practice this 

is not always possible (Phelan and Parkman, 1995). Thus, interpretation services are often needed. 

Both professional and non-professional interpreters are used (Phelan and Parkman, 1995;Uzzell, 

2007). Non-professional interpreters are usually family members but may also be non-clinical staff, 

and non-dementia clinical staff.  

The inherent difficulties and limitations in using interpreters have been well described (Shah, 

2007;Uzzell, 2007;Griffin-Pierce et al., 2008). There may be difficulties in eliciting appropriate 
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symptoms of cognitive impairment and dementia when non-professional interpreters are used 

because they lack formal training in interpretation, and may inaccurately interpret the content of 

questions and answers, may interpret their opinions rather than facts, and may be emotionally biased. 

Moreover, patients may be cautious in revealing signs and symptoms of cognitive impairment and 

dementia because they may not feel reassured about confidentiality. Although similar difficulties can 

occur with professional interpreters, they are generally less common (Phelan and Parkman, 1995).  

The gender of the clinician and interpreter can also be important for the outcome of the clinical 

interview (Shah, 2007;Ardila, 2005). For example, women in some ethnic minorities (e.g. Pakistani 

women) may not feel comfortable disclosing personal details and clinical information to male clinicians 

or interpreters. Also, in the same female group, male interpreters may feel unable to interpret 

questions relating to certain sensitive issues. 

Good communication between clinicians, patients and caregivers from ethnic minorities is not 

only vital for the process of the clinical interview but may also have consequences for the 

communication of information about treatments and services (Flores, 2005;Lindesay, 1998). 

 

2.4.2. Psychiatric evaluation  

Psychiatric disorders are common differential diagnoses to dementia. Therefore, in the clinical 

evaluation of dementia it is important to rule out that change in cognition, mood and behavior are not 

better explained by psychiatric disorders. Depression and anxiety may present with different clinical 

features in patients from ethnic minorities (Lindesay, 1998), which may make it even more difficult to 

differentiate between psychiatric disorders and dementia.  

Emotional expression in different cultures can be influenced by several overlapping concepts: 

the context of disclosure, available vocabulary and language of emotional expression, selective 

expressions of emotion and definitions of self (Lindesay, 1998). For instance, the vocabulary and 

language required to express emotional symptoms are not equivalent and are variable in different 

cultures (Lindesay, 1998;Tseng, 2003;Abas et al., 1998). Also, the styles of expressing biological and 

physical symptoms of affective disorders vary in different cultures (Lindesay, 1998;Livingston and 

Sembhi, 2003;Lindesay et al., 1997a;Livingston et al., 2002). People from Western cultures typically 

present with predominant symptoms of sadness and low mood during depression, whereas people 

from some non-Western cultures may present with pain and somatic symptoms (Lindesay, 1998).  

Because different cultures experience and express affective disorders in different ways, the 

diagnostic procedures designed for the general population may not be applicable to patients from 

ethnic minorities. Although culture adjusted versions of commonly used screening instruments for 

depression in the elderly, such as the Geriatric Depression Scale (GDS) (Yesavage et al., 1983) have 

been developed (Ertan and Eker, 2000;Broekman et al., 2011;Mui, 1996;Ganguli et al., 1999) and 

alternative cut-off values have been recommended for some ethnic minorities (Abas et al., 1998), 

these are rarely used in Denmark. 
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In summary, psychiatric evaluation of patients from ethnic minorities may be challenging due to 

cultural differences in the expression and interpretation of mood and behavior. However, the impact of 

culture on the psychiatric evaluation may be influenced by the patients’ level of acculturation.  

 

2.4.3. Assessment of activities of daily living  

The commonly used ICD-10 (World Health Organization, 1993) and DSM-IV-TR (American Psychiatric 

Association, 2000), and the recently revised NIA-AA (McKhann et al., 2011) diagnostic criteria for 

dementia and AD include functional impairment in ADL as one of the requirements. However, 

members of different ethnic or cultural groups may have different thresholds for cognitive impairment 

to impact on ADL due to different expectations of its elderly members (Teng, 2002;Lindesay, 1998). 

For example, for an elderly White couple who live by themselves in a modern city, many complex skills 

are needed in their daily life, such as cooking, driving or using public transportation, banking, 

shopping, using the telephone, and operating a variety of appliances. Impairment in any of these skills 

may draw attention and cause concern. On the other hand, for elderly Turkish or Pakistani immigrants 

who live with their extended family, most of the chores of managing daily life are taken care of by the 

younger generations. Mild or even moderate deteriorations in cognitive abilities or social behaviour 

may be unnoticed (La Fontaine et al., 2007;Ardila and Rosselli, 2007;Mahoney et al., 2005;Zhan, 

2004;Neary and Mahoney, 2005;Purandare et al., 2007) or accepted as signs of normal aging (Lawton 

and Brody, 1969). Conversely, apparent deficits in the performance of ADL and instrumental activities 

of daily living (IADL), such as those measured by commonly used IADL scales (Lindesay, 1998), may 

simply reflect age- and gender specific norms for that ethnic group (Mukadam et al., 2011a).  

 

2.4.4. Cognitive testing  

Performance on cognitive tests is one of the most important pieces of data considered in the clinical 

evaluation of dementia (World Health Organization, 1993;McKhann et al., 2011;American Psychiatric 

Association, 2000). However, the vast majority of cognitive tests have not been properly validated for 

use with ethnic minorities (Manly, 2005;Shah, 2007;Pedraza and Mungas, 2008), and cognitive testing 

of elderly patients from ethnic minorities may be challenging as cognitive tests designed for dementia 

standardized in one ethnic group may not be appropriate for use in another. For instance, an elderly 

immigrant woman from a rural area in Turkey may excel at cooking, sewing, growing vegetables, 

tending farm animals, caring for children, and getting along with members of her extended family. All 

of these reflect good cognitive abilities, yet she is likely to score in the “impaired range” on commonly 

used cognitive screening instruments for dementia, such as the Mini Mental State Examination 

(MMSE) (Folstein et al., 1975) or the Clock Drawing Test (CDT) (Shulman, 2000).  

Studies comparing both healthy and clinical samples from different ethnic and cultural groups 

have found differences in performance on various neuropsychological tests and cognitive screening 

instruments (Sosa et al., 2009;O'Rourke et al., 1997;Murden et al., 1991;Black et al., 1999;Storey et 

al., 2002;Manly et al., 2002;Lucas et al., 2005;Welsh et al., 1995;Nell, 2000). The factors responsible 
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for the divergence in performance between and within ethnic and cultural groups on cognitive tests 

have repeatedly been demonstrated to be related to cultural, linguistic and educational differences.  

 

2.4.4.1. Culture 

The basic cognitive processes are universal. However, cultural differences exist in the situations to 

which particular cognitive processes are applied. Culture prescribes what should be learned, and at 

what age, and by which gender. Consequently, different cultural environments lead to the 

development of different patterns of abilities (Ardila, 2007). Cognitive abilities usually measured in 

cognitive tests represents, at least in their content, learned abilities whose scores correlate with the 

subjects’ learning opportunities and contextual experiences (Ardila, 1995).  

Cultural influences have been described on a variety of cognitive abilities, including perceptual 

abilities, spatial abilities, memory, language, abstraction, and attention (Rosselli and Ardila, 

2003;Nisbett and Miyamoto, 2005;Bernard, 1989;Masuda and Nisbett, 2001;Nisbett and Masuda, 

2003;Ardila and Keating, 2007;Lim et al., 2009;Ardila and Moreno, 2001;Ji et al., 2004;Uzzell, 

2007;Nell, 2000). For example, experimental studies have found individuals from East Asian cultures 

to be more attentive to contextual information and to prefer to rely on dialectical reasoning methods 

compared to individuals from Western cultures which have been found to be more attentive to focal 

objects and prefer to rely on logical reasoning methods (Nisbett and Masuda, 2003). 

Also, culture dictates what is and what is not relevant and significant in a particular context or 

situation. A culture provides us with specific models for ways of thinking, acting and feeling (Ardila, 

1995). Current cognitive testing uses specific conditions and strategies that may not only be unfamiliar 

to elderly people from ethnic minorities, but may also violate some accepted cultural norms (Ardila, 

2005). In an analysis of the influence of culture on cognitive testing, the Colombian born 

neuropsychologist Alfredo Ardila has proposed that at least the following eight culture-dependent 

values underlie conventional cognitive testing (Ardila, 2007;Ardila, 2005): 1) One-to-one relationship. 

There is an examiner and an examinee. Usually no one else is allowed to be present, 2) Background 

authority. The examinee has to follow the instructions given by the examiner irrespective of the 

examiners personal characteristics relative to the examinee (e.g. age, gender, ethnicity, class or 

caste), 3) Best performance. It is assumed that the examinee will perform at best, 4) Isolated 

environment. Testing is often done in an isolated room with doors closed or even locked, 5) Special 

type of communication. The examiner and examinee do not maintain a normal everyday life 

conversation. The examiner uses a stereotyped language, repeating the same phrases over and over 

again in a rather formal language, and the examinees are not allowed to talk about themselves, 6) 

Speed. In many tasks the examiner warns that the examinee must perform “as fast as possible” and 

time may even be measured. For many cultural groups, speed tests are inappropriate (Rosselli and 

Ardila, 2003). Speed and quality may be contradictory, as good products are the results of a slow and 

careful process. Speed, competitiveness, and high productivity are important cultural values in literate 

Western societies, but this is not always the case in other cultural groups, 7) Internal or subjective 

issues. The examiner may ask questions that can be perceived as a violation of privacy. Questions 
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about cognitive issues (e.g. how is your memory?) are also questions about internal subjective 

representations, the most personal private sphere, 8) Use of specific test elements and strategies. The 

examiner uses figures, blocks, pictures, etc. as part of the test materials. These elements may be 

unfamiliar to the examinee, or at least not equally familiar for examinees with different cultural 

backgrounds.  

 The specific elements used in cognitive testing may disadvantage elderly from ethnic minorities. 

Cognitive tests using the discrepancy between age and date of birth disadvantage ethnic minority 

elders born in rural areas with poor birth registration facilities, and those who may have altered age 

and date of birth to facilitate migration (Bhatnagar and Frank, 1997;McCracken et al., 1997). Culture 

dependent elements are evident in many commonly used cognitive tests. For example, the Boston 

Naming Test (Kaplan et al., 2001) includes naming a beaver, an acorn and a pretzel. These items are 

familiar to most Europeans and North Americans. However, they may be unfamiliar or virtually 

unknown to people who have migrated from a different geographical area. Culture specific questions 

about national royalty or political leaders may also disadvantage certain ethnic or cultural groups 

(Bhatnagar and Frank, 1997;McCracken et al., 1997). Differing concepts of orientation in time and 

place in different cultures and preferential use of the Western or traditional calendar may also 

influence performance on cognitive tests (Lindesay et al., 1997b;Ardila, 2007;Teng, 2002;Bhatnagar 

and Frank, 1997).  

Many of the studies comparing cultural influences on cognitive abilities and cognitive testing 

have compared cultural groups in different countries. However, although elderly ethnic minority 

migrants grew up in another country, they have typically lived in the host country for a large part of 

their lives. Therefore they will to various degrees have acquired knowledge of the host culture and 

adopted some of the values, beliefs and practices of this culture. Acculturation has proven to be a 

statistically significant correlate of performance on a wide range of cognitive tests (Baird et al., 2007). 

 To sum up, culture may affect both cognitive abilities and the skills required to solve the tasks 

typically presented in cognitive tests. However, the impact of culture on cognitive test performance in 

ethnic minorities may partly be related to the level of acculturation.  

 

2.4.4.2. Language 

As described in section 2.4.1., good communication between clinicians and patients from ethnic 

minorities is vital for the process of clinical evaluation of dementia. This may be even more crucial 

when performing cognitive testing. However, test instructions are often given in a formal language, 

which may be very difficult to understand for individuals with limited education (Ardila, 2007), and it is 

not uncommon that cognitive testing of patients from ethnic minorities takes place in the second, or 

even third, language, of the examinee. Lower skills in these languages can affect test performance 

(van de Vijver and Poortinga, 1997;Gasquoine et al., 2007;Gollan et al., 2007;Gollan et al., 

2002;Harris et al., 1995;Rosselli et al., 2002). 

Often interpreters are used during cognitive testing. In these circumstances, problems appear 

when interpretation is not given verbatim to the examinee or to the examiner. The interpreter may feel 
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the need to assist the examinee in making a response. When this happens, the true response of the 

examinee remains unknown and the test is invalid. Likewise, the interpreter may feel the need to 

simplify the examinee’s response in making an interpretation to the examiner, resulting in the 

elimination of critical information or missed information (Uzzell, 2007). Also, the validity of test norms 

from test instruments after being interpreted from one language to another language in a clinical 

situation is unknown (Uzzell, 2007). Even easy and accurate translation between two languages does 

not necessarily result in test items of comparable difficulty level. For example, reciting the months of 

the year is a much easier task in Chinese than in English or Danish, because in the Chinese language 

the twelve months are simply called “month one”, “month two”, “month three”, etc. (Teng, 2002).  

Also, languages conceptualize the world in different ways (Ardila, 2007). For instance, language 

has been found to affect linguistic categories. In European languages, linguistic categories are 

typically formed by categorical-abstract principles, whereas concrete-situational principles for linguistic 

categories have been described in other languages (Nell, 2000;Nisbett and Masuda, 2003;Ji et al., 

2004;Uzzell, 2007). For example, when Chinese children were presented with drawings of a chicken, 

a cow, and a bundle of grass, they tended to group the cow and the bundle of grass because the cow 

eats grass (Nisbett and Masuda, 2003). Cross-cultural studies on linguistic categories have typically 

been performed in less educated or illiterate people in rural areas. The ability to form categorical-

abstract categories may to a large extent be a school dependent skill.  

Different languages differ in phonology, lexicon (semantic field of the words), grammar, 

pragmatic and reading system. These differences may affect cognitive test performance (Ardila, 2007). 

For example, when the Digit Span test (Wechsler, 1981) was administered to four groups of 

immigrants in the USA who spoke Chinese, English, Spanish and Vietnamese, respectively, the 

Chinese and the Vietnamese groups scored the highest and the Spanish group scored the lowest 

(Kempler et al., 1998). These differences were attributed to the fact that digits from “1” to “9” are 

monosyllabic in Chinese and Vietnamese, only “7” has two syllables in English, but six of nine digits 

have two or three syllables in Spanish (Teng, 2002). In the same study, Vietnamese speakers 

produced significantly more animal names in animal fluency compared to Spanish speakers, which 

was attributed to the predominance of one-syllable animal names in Vietnamese and multi-syllable 

animal names in Spanish (Kempler et al., 1998). It thus appears that test performance can be affected 

by the articulation time of words in different languages, a phenomenon that has been labelled the 

word-length effect (Ellis and Hennelly, 1980). 

Effects of language have also been described on phonological verbal fluency tests. For 

example, phonological fluency is not possible in Chinese or Berber (the language spoken by most 

Moroccans) as there are no letter equivalent linguistic units in the Chinese language, and Berber is 

only a spoken language. The choice of letters may also affect the results in phonological fluency 

because of differences in letter difficulty and word frequency for each letter in different languages 

(Ardila, 2007;Oberg and Ramirez, 2006). 
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In summary, effects of language on cognitive testing are partly related to communication 

problems and the necessity of interpretation during assessment. However, idiosyncratic characteristics 

of different languages may also have a more direct impact on cognitive test performance.  

 

2.4.4.3. Education  

Education significantly influences cognitive test performance. Empirical findings have repeatedly 

shown that higher education is associated with better performance on most kinds of cognitive tests 

(Ardila et al., 1989;Sosa et al., 2009;Crum et al., 1993;Rosselli et al., 1990;Ostrosky-Solis et al., 

1998;Ostrosky-Solis et al., 1999). Ethnic minorities in Europe generally have a lower socioeconomic 

status (SES) compared to the general population (Stronks et al., 2001). Many older individuals from 

ethnic minorities have migrated from developing countries and have had little or no formal schooling 

(Teng, 2002). Illiteracy is frequently higher in women due to cultural attitudes found in some countries. 

This is more pronounced in elderly women, as it is generally easier and considered more important to 

attend school today than it was several decades ago (Ardila and Rosselli, 2007). In Denmark, nearly 

all of the Danish-born elderly have had seven or more years of formal schooling, and systematic 

knowledge of test performance in individuals with less than seven years of schooling is not available. 

This makes it extremely difficult to interpret test results from individuals with limited or no schooling, as 

less educated individuals are likely to perform like brain injured subjects on commonly used cognitive 

tests (Ardila, 1995).  

It has been shown that the effect of education on cognitive test performance is not a linear one. 

Instead, it represents a negatively accelerated curve tending to a plateau (Ostrosky-Solis et al., 

1998;Liu et al., 1994). Performance increases rapidly in the low education range of 0-4 years, less 

rapidly in the education range of 5-9 years and little further beyond 9 years of education. This 

excludes the possibility of extrapolating expected scores for individuals with limited or no schooling by 

regression of existing test norms. Also, the length, quality, and content of the school day and year vary 

considerably from country to country and even from school to school (Ardila et al., 2010;Nell, 2000). It 

may not be fair to compare the educational level of someone who has completed nine years of 

education in a rural Koranic school in Pakistan with someone with an equivalent period of schooling in 

London or Copenhagen, or to compare the educational level of someone educated in a rundown inner 

city school with someone educated in a school in a resourceful suburban area. In many studies from 

the USA, oral word reading has emerged as a more powerful determinant of differences among ethnic 

groups on cognitive test performance than years of formal education. Oral word reading has been 

used as a proxy of literacy and educational quality in these studies (Manly et al., 2002;Baird et al., 

2007;Manly et al., 2005;Manly et al., 2003). 

Education not only imparts specific knowledge and skills, but also enhances information-

processing proficiency and test taking skills in general (Teng, 2002;Ardila, 2007;Nell, 2000;Ardila and 

Rosselli, 2007). Test-wiseness refers to the examinee’s knowledge of how tests are designed, the 

expectations behind tests, and strategies for taking tests independent of the content the tests are 

designed to measure (Ardila et al., 2010). Low scores on cognitive tests in illiterates can be due to 
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differences in learning opportunities of those abilities tested (i.e. calculation, reading, writing), but also 

to the fact that illiterates are not test-wise; that is, they are not used to being tested, and may not know 

how to behave in a test situation (Ardila and Rosselli, 2007). 

A recent literature review reported a significant schooling effect on cognitive test performance 

for different types of cognitive abilities (Ardila et al., 2010). Although the impact of schooling on test 

performance is not uniform, there is converging evidence that illiterate subjects score drastically low 

on most of the tests used to assess global cognitive function, memory, language, executive functions, 

and visuospatial functions in the evaluation of dementia (Ardila et al., 2010). 

The MMSE (Folstein et al., 1975) is one of the most widely used cognitive screening tests in 

dementia. However, the MMSE has been found to be biased against those who have limited or no 

education (Escobar et al., 1986). Illiterates not only differ from schooled individuals on items related to 

writing and arithmetic, but also on several other items (Ostrosky-Solis et al., 2000;Laks et al., 

2003;Brucki et al., 2003;Liu et al., 1994;Kucukdeveci et al., 2005).  

Illiterates generally perform more poorly than schooled literates on conventional 

neuropsychological memory tests, such as word list learning and recall, story learning and recall, 

verbal paired associates, and complex figure drawing (Ardila et al., 1989;Folia and Kosmidis, 

2003;Ostrosky-Solis et al., 1998;Nitrini et al., 2004;Ostrosky-Solis et al., 2007;Reis and Castro-Caldas, 

1997). These differences may partly be due to different memorization strategies used by schooled 

literates and illiterates to structure recall (Cole and Scribner, 1974).  

Several studies have reported significantly lower scores on a variety of language tests in 

illiterates, including  category fluency using the category “animals” and phonological fluency, which 

has proved to be extremely difficult for illiterates (Manly et al., 1999;Kosmidis et al., 2004;Reis and 

Castro-Caldas, 1997;Ostrosky-Solis et al., 1999;Rosselli et al., 1990). With increasing education, the 

number of items produced in verbal fluency tests progressively increases. Differences in naming 

abilities between literate and illiterate people have also been described. When schooled literates and 

illiterates were compared on a task of naming real objects, naming photographs of these objects, and 

naming drawings on them, illiterates performed poorly on naming photographs and even more poorly 

on naming drawings. In contrast, literates and illiterates performed similarly in naming real objects 

(Reis et al., 2001;Reis et al., 1994). 

Difficultues performing executive tests have also been documented in illiterate individuals 

(Ostrosky-Solis et al., 1998;Manly et al., 1999;Ostrosky-Solis et al., 1999). For instance, low scores in 

illiterates on the WAIS Similarities Test (Wechsler, 1981) have been documented in several studies, 

and as mentioned before, phonological fluency it is extremely sensitive to education. 

Various studies have shown significant differences between schooled literates and illiterates in 

performing spatial and visuoperceptual tests (Rosselli and Ardila, 2003;Matute et al., 2000;Ardila et 

al., 1989). In particular, copying drawings have been emphasized (i.e. copying a cube, a house or 

Rey’s Complex Figure) to be difficult for illiterates. This is caused by difficulty in both manual control 

and by difficulty in perceptual analysis (sees Figure 2). Individuals who are inexperienced with using a 

pen or pencil tend to hold the instrument in an awkward manner and have trouble drawing straight 
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lines toward intended directions. In addition, many illiterates are unable to interpret figures 

represented on a paper in three dimensions (i.e. a cube or a house). For individuals who have not 

studied geometry, these figures may appear to be a meaningless juxtaposition of line segments of 

two-dimensional shapes (Teng, 2002;Ardila et al., 1989). 

 

 

Figure 2. Example of an illiterate woman’s copy of a Bender model  

Numbers indicate the drawing sequence following the direction of the arrows. Reproduced from (Castro-Caldas, 

2004). 

 

Education has also been shown to be an important variable on a variety of motor performance 

tests. Illiterates demonstrate poorer performance in a diversity of motor tests, including reproducing 

movements (e.g. ideomotor praxis) and sequences of movements (e.g. Luria’s fist-edge-palm test), 

alternating movements with both hands, and imitating meaningless movements (Rosselli et al., 

1990;Nitrini et al., 2005;Ostrosky-Solis et al., 1999;Ostrosky-Solis et al., 1985). Differences in 

performance on tests requiring fine finger movements in illiterate and literate subjects may be due to 

the absence of training and practice in fine movements (particularly writing) (Ardila and Rosselli, 

2007). 

To summarize, less educated and illiterate individuals present significant difficulties in cognitive 

tests meant to assess different cognitive functions. The magnitude of the educational effect, however, 

is variable. 

 

To sum up, the existing evidence suggests a higher prevalence of dementia in some ethnic minorities 

compared to the general population. In spite of this, patients from ethnic minorities and their 

caregivers have generally been found to be underrepresented in dementia diagnostic services and to 

present at a later stage in their illness. Further, clinical evaluations of dementia in patients from ethnic 

minorities have been found challenging due to issues related to cultural, linguistic and educational 

differences. 
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The overarching aims of this study were to investigate the clinical practice for diagnostic 

evaluation of dementia in patients from ethnic minorities in Europe and to develop methods for 

cross-cultural assessment of cognitive dysfunction.  

3. AIMS AND HYPOTHESES 
 

 
It was hypothesized that a) elderly patients with dementia from ethnic minorities are underrepresented 

in European dementia clinics, b) that evaluation of dementia in patients from ethnic minorities is 

associated with a wide range of challenges, including the lack of appropriate methods for cognitive 

testing, and c) that it is possible to develop valid methods for cross-cultural cognitive testing. 

 

4. METHODOLOGICAL CONSIDERATIONS 

 

Several different methods were applied in this study, including a survey questionnaire, register-based 

studies, and a cognitive test study.  

In this chapter, first the European Alzheimer’s Disease Consortium and the Danish national 

registers will be introduced as resources to investigate the clinical practise for diagnostic evaluation of 

dementia in patients from ethnic minorities in Europe. This will be followed by a description of a 

neuropsychological test battery developed for cross-cultural assessment of cognitive dysfunction, and 

a description of the procedures used to recruit elderly Turkish immigrants for the cognitive test study.  

 

4.1. The European Alzheimer’s Disease Consortium as a platform for surveys  

As assessment of dementia in ethnic minorities in Europe was an overall undescribed area at the time 

of this study, in Study I we conducted a survey in clinical centers of expertise of the European 

Alzheimer’s Disease Consortium (EADC) to get an impression of the current status and practice in the 

field. A questionnaire on the clinical assessment of dementia in patients from ethnic minorities and the 

perceived challenges of solving this task was mailed to a leading dementia expert in each of the 

EADC centers. Planning and implementation of the survey followed general guidelines for 

questionnaire methods (Stone, 1993). Careful consideration was taken in the design of the 

questionnaire, including question content, phrasing and response format, and question sequence and 

layout. Piloting of the questionnaire was performed prior to the survey.   

At present, the EADC is a network of more than 50 European centers of excellence in 19 

European countries specializing in Alzheimer’s disease. The development of EADC was funded by the 

European Union with the purpose of defining operational standards of excellence for the diagnosis and 

treatment of patients with cognitive and behavioral disturbances. Surveys in the EADC have 

previously been used to investigate aspects of clinical practice in European dementia centers (Paulino 

Ramirez et al., 2005). 
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An apparent advantage of using the EADC for surveys is that it is possible to reach clinical 

dementia experts across Europe in a relatively short time and at low costs. On the other hand, a 

limitation of the questionnaire method is that data is based on the subjective perceptions of the 

respondents. This may lead to over- or under-estimations in the responses. Also, as respondents were 

not anonymous in this survey, it is possible that some results reflect that respondents wanted to 

demonstrate a high quality of care for patients from ethnic minorities that were in accordance with 

international standards (see section 5.1.3.). Another limitation is that the sample may not be 

representative, because only dementia experts from the EADC were queried. The questionnaires were 

not mailed to a random selection of clinical dementia centers in European countries. However, we 

believed that the descriptions of experts from leading dementia centers in Europe could give a valid 

impression of the status and practice of assessment of dementia in ethnic minorities in Europe.  

To further investigate some of the issues highlighted by the survey, we conducted two studies 

using the Danish national registers. 

 

4.2. The Danish national registers as a unique resource for nationwide studies on 

dementia in ethnic minorities 

In study II, the Danish national registers were used to investigate the diagnostic rate of dementia in the 

main ethnic minorities in Denmark, and in study III, the quality of clinical dementia diagnoses in 

patients from the same population was evaluated by review of medical records (see Figure 3). In both 

studies, the results were compared to previously published data for the general Danish population 

(Phung et al., 2009;Phung et al., 2010a).  

Denmark has a long and exceptional tradition for developing nationwide registers based on 

unique national personal identification numbers (CPR) through which an individual can be precisely 

identified. The registers have existed for more than three decades and have recorded extensive data 

about individual socioeconomic, demographic, and health factors. The CPR makes it possible to 

precisely and efficiently link data from different registers to facilitate studies about multiple risk factors, 

the effect of treatment, and the use of resources (Phung, 2008). The registers used in this study were 

the Danish Civil Registration System (DCRS) (Pedersen et al., 2006), the National Patient Register 

(NPR) (Andersen et al., 1999), and the Danish Psychiatric Central Register (DPCR) (Munk-Jorgensen 

and Mortensen, 1997). 

The Danish registers have previously been used in studies on dementia and ethnic minority 

health. A series of papers have been published on the association between mood disorders and 

dementia (Kessing et al., 2009;Kessing et al., 2008;Korner et al., 2008;Korner et al., 2009), and on 

epidemiological aspects of dementia (Phung et al., 2007;Phung et al., 2010a;Phung et al., 

2009;Phung et al., 2010b). Register-based studies on migration, ethnicity, and health have primarily 

focused on cancer (Norredam et al., 2007;Norredam et al., 2008), mental disorders (Norredam et al., 

2009;Norredam et al., 2010a;Norredam et al., 2010b), healthcare contacts (Norredam et al., 2004), 

injuries in children (Laursen and Moller, 2009), and reproductive health (Villadsen et al., 2009). 

Dementia in ethnic minorities has not previously been the focus of register-based research. 
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Register-based studies require rather little human resources, time, and finance. Therefore, the 

Danish registers represent a unique resource to study the diagnostic rate of dementia and the quality 

of clinical dementia diagnoses in ethnic minorities on a national scale. However, there are certain 

limitations to register-based studies. Data in the national registers is collected primarily for 

administrative purposes. Therefore, before embarking on a study it should be considered carefully 

whether the register-based data concerning the risk factor and the outcome are valid and suitable to 

study the association in question (Phung, 2008). For example, data on education has proven to be 

problematic in immigrants as data on education from the country of origin is poorly registered in the 

DCRS. Individuals with no available information on education are pooled with individuals with no 

education, and education completed in Denmark replaces data on education from the country of origin 

irrespective of the previous educational level. Also, there is great variation in the validity of registered 

medical diagnoses (Phung, 2008). However, in a previous study it was found that diagnoses of 

dementia and AD among elderly in the Danish hospital registers have good validity with positive 

predictive values of 86% and 81%, respectively (Phung et al., 2007).  

The national hospital registers do not routinely contain information on ethnicity. To obtain 

information on ethnicity it is therefore necessary to link these registers with the DCRS. Objective 

definitions of ethnicity in register-based studies are usually based on data about own and/or parents’ 

country of birth and date of arrival to Denmark. This makes it possible to differentiate between 

immigrants and descendants (Norredam et al., 2011). However, this definition is just a rough proxy of 

the complex concept of ethnicity. As described in section 2.1., another way of conceptualizing ethnicity 

is by self-perceived ethnicity. However, such data are not included in the DCRS or the Danish hospital 

registers.  

A general problem with register-based studies in ethnic minorities is the limited number of 

migrants, which make sub-classifications difficult. It is often necessary to analyze heterogeneous 

groups of migrants together, although they present different cultural backgrounds (Norredam 2011). 

On the other hand, the register-based design allows a sampling of all cases on a national scale. The 

results from register-based studies in ethnic minorities are not estimates based on a sub-sample of a 

larger population.  

 

4.3. Development of methods for cross-cultural assessment of cognitive dysfunction  

In this study, a pragmatic stance was taken to the development of methods for cross-cultural 

assessment of cognitive dysfunction. For our purposes, the methods should be applicable to elderly 

ethnic minorities living in larger cities in Europe. As the Turkish minority is the largest single ethnic 

minority in Denmark, and in Europe (see section 2.2.), we chose to focus on this ethnic minority group.  

However, the aim was to develop a brief neuropsychological test battery with potential applicability 

across diverse ethnic minority groups as we recognized that designing unique tests for every ethnic 

minority group in Europe would not only be too costly, but also hamper cross-cultural comparisons.  
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Figure 3. Flow-chart for study population in studies II and III 

DCRS: Danish Civil Registration System, NPR: National Patient Register, DPCR: Danish Psychiatric Central 

Register. 

DCRS 

All Danish residents 
N=5.6 million persons 

Immigrants from Turkey, Pakistan and 
ex-Yugoslavia aged 20 or older  
N=68,219 persons 

Register linkage 

DPCR NPR 

62 patients registered for the first time with a 
dementia diagnosis between January 1

st
, 2005 

and December 31
st
, 2007  

59 medical records available for review 

Study III: Quality of clinical dementia diagnoses  
Review of medical records to: 

 Evaluate quality of dementia workup based on clinical 

information documented in the medical records 

 Determine whether a clinical diagnosis of dementia 

could be confirmed based on clinical information 

documented in the medical records 

 

Study II: Diagnostic rate of dementia 
Age- and gender-specific prevalence 
calculated and compared to the general 
Danish population  

174 patients registered with a dementia 
diagnosis during the period January 1

st
 1980 to 

the end of study on December 31
st
 2008, who 

had not emigrated and were still alive at the end 
of study 
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Our goal was to compile a battery of tests that could accurately a) characterize the primary 

manifestations of AD in ethnic minority patients, b) discriminate between cognitive changes associated 

with normal aging and those seen in dementia, and 3) measure progression of cognitive impairment. 

 

4.3.1. Neuropsychological test battery 

Several guidelines governed the compilation of the neuropsychological test battery. First, to minimize 

administration time the battery was limited to 14 short tests. Second, to facilitate comparisons between 

the wealth of existing data on Western populations and the performance of ethnic minorities, five well 

established tests were included in the test battery. Thirdly, it was sought to reduce the effect of 

illiteracy or low education on performance. To achieve this, we primarily included tests using oral 

rather than printed instructions, required oral or nonverbal responses rather than written answers, and 

presented pictorial rather than verbal stimulus information. Fourthly, as many ethnic minority families 

do not seek help until late in the course of dementia (see section 2.3.2.), tests which can be performed 

by persons with moderate to severe impairment were included. Finally, to obtain valid data, it was 

emphasized that the test battery should be administered in the examinees’ primary language. For 

examinees whose primary language was not Danish, the test battery should be administered with the 

help of an interpreter trained for the purpose. Therefore, a requirement of the included tests was that 

they with relative ease could be administered with an interpreter. 

Potential tests for the battery were identified through a comprehensive literature review. The 

literature identified through the review can be broadly grouped into three general areas: 1) Norm 

development – development of norms for cognitive tests in different ethnic groups; 2) Modification of 

existing tests – translation and adaption of existing instruments for different linguistic, cultural and 

educational groups; 3) De novo test construction – construction of new tests specifically designed for 

cross-cultural purposes. Appropriate instruments were selected from the pool of tests generated from 

the literature review. Five tests which did not violate the guidelines were Enhanced Cued Recall, 

Supermarket fluency, the Color Trails Test, serial threes, and the Clock Reading Test. The five well 

established instruments included in the battery were Animal Fluency, Digit Span, the Clock Drawing 

Test, and copying of simple figures (Greek cross, four-pointed star). To supplement these tests, the 

Recall of Pictures Test and a simplified version of the Rey Complex Figure were developed. In 

addition to the 12 measures of specific cognitive abilities, a translated and adapted Turkish MMSE, 

and the Rowland Universal Dementia Assessment Scale were included as global measures of 

cognitive functioning. The neuropsychological test battery taps five cognitive domains: Global 

cognitive function, memory, language, executive functions, and visuospatial functions. The 14 tests 

comprising the neuropsychological test battery are listed in Table 3 according to the cognitive domain 

being assessed. 
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Table 3. Neuropsychological test battery 
 

Test Primary reference 

Global cognitive function 

Mini Mental State Examination
† 

Rowland Universal Dementia Assessment Scale
†
 

 

(Folstein et al., 1975) 

(Storey et al., 2004) 

Memory 

Recall of Pictures Test
# 

Enhanced Cued Recall  

Recall of simplified Rey figure 

 

Developed for this study 

(Solomon et al., 1998) 

Developed for this study 

Language 

Animal fluency  

Supermarket fluency
#
 

 

(Strauss et al., 2006) 

(Strauss et al., 2006) 

Executive functions 

Digit Span
‡
 

Color Trails Test 

Five Digit Test 

Serial threes 

 

(Wechsler, 1981) 

(D'Elia et al., 1996) 

(Sedó, 2007) 

(Ostrosky-Solis et al., 1999) 

Visuospatial functions 

Copying of simple figures (Greek cross, four-pointed star) 

Copying of simplified Rey figure  

Clock Drawing Test 

Clock Reading Test
#
 

 

(Lezak et al., 2004) 

Developed for this study 

(Shulman, 2000) 

(Schmidtke and Olbrich, 2007) 

†
 Test included in study IV. 

# 
Test included in study V. 

‡
 Pilot testing revealed Digit Span to be too difficult to administer with an interpreter. As a consequence, Digit 

Span was excluded from the test battery.  

 

It should be noted that many of the tests measure several cognitive domains (e.g. animal fluency can 

be considered a measure of language as well as of executive functions).  

Descriptions of the five well-established tests in the neuropsychological test battery can be found in 

their primary references. The eight tests identified through the literature review and the tests 

developed for this study are described in the following.  
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Figure 4. Examples of stimulus materials 

Examples of stimulus materials for tests included in the neuropsychological test battery; a) stimulus material for 

the RPT immediate recall; b) example of clock faces from the CRT; c) Stimulus card I of the ECR; d) stimulus for 

copy of simplified Rey figure; e) example of stimulus material for part I-III of the FDT (all parts should be read 1, 2, 

3, 4, 5); f) test trial from Color Trails 2 with nonverbal instruction below the test stimulus. 

 a)  b) 

 e) 

  c) 

 d) 

f) 
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Global cognitive functioning was assessed with the Rowland Universal Dementia Assessment Scale 

(RUDAS) (Storey et al., 2004). The RUDAS is a brief cognitive screening test that has been developed 

for multicultural populations. It contains six items that assess body orientation, praxis, drawing, 

judgment, memory, and language. Like the MMSE it has 30 points, is portable, easy to administer, and 

takes about 10 minutes to complete. It has been translated into more than 30 languages without need 

to change the content (Storey et al., 2004), and it is claimed to be culturally and educationally fair. The 

original study reports a sensitivity of 89% and specificity of 98% for detecting dementia in a 

multicultural sample in Australia (Storey et al., 2004).  

Evaluation of memory was performed with three memory tests, of which the two were developed 

for this study.  

The Recall of Pictures Test (RPT) was developed to assess immediate and delayed recall. The 

test is similar to a word list learning test. But instead of learning and recalling a word list, examinees 

are required to learn and recall 10 pictures. The test is similar to a test of delayed recall of 10 simple 

objects from the Brief Cognitive Screening Battery (Nitrini et al., 2004). However, instead of presenting 

black and white line drawings we used the colorized Snodgrass and Vanderwart pictures (Rossion and 

Pourtois, 2004), as it has been suggested that introducing color information can improve the 

recognition of pictures in illiterate and less schooled individuals (Reis et al., 2001) (see Figure 4). The 

test of delayed recall of 10 simple objects from the Brief Cognitive Screening Battery was found to be 

unaffected by illiteracy in a Brazilian study (Nitrini et al., 2004).  

In Enhanced Cued Recall (ECR) 16 pictures presented four at a time on four individual cards 

have to be recalled shortly after presentation, and a semantic cue is given for those pictures that are 

not freely recalled. The test is part of the Seven Minute Screen, developed for the detection of AD 

(Solomon et al., 1998). We used slightly modified versions of the original tests in which the colorized 

Snodgrass and Vanderwart pictures (Rossion and Pourtois, 2004) had replaced the original black and 

white line drawings. Comparable performance data have been reported for the ECR in samples of 

various educational and national backgrounds (Saka et al., 2006;Solomon et al., 1998;Del et al., 

2006;Meulen et al., 2004;Skjerve et al., 2007;Sungkarat et al., 2011;Tsolaki et al., 2002;Drake et al., 

2003;de Jager et al., 2008;Ijuin et al., 2008).  

For evaluation of nonverbal memory, we developed a simplified Rey figure. The figure is similar 

to the Rey Complex Figure (Meyers and Meyers, 1995), but has only 22 points to make it more 

suitable for less educated examinees (see Figure 4). A similar approach has been described in 

development of the NEUROPSI cognitive test battery for less educated Mexican populations 

(Ostrosky-Solis et al., 1999).  

Language function was evaluated with semantic verbal fluency. Supermarket fluency (SF) is 

similar to other semantic verbal fluency tests. Examinees are required to generate as many different 

“things you can buy in a supermarket” as possible within a one-minute interval. Compared to the 

commonly used “animal” category, the supermarket category has been found to be more ecologically 

relevant for illiterate examinees (da Silva et al., 2004).  
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Aspects of executive functions were evaluated with two culturally and ecologically modified 

versions of well-established tests.  

The Color Trails Test (CCT) is a non-alphabetical parallel form of the Trail Making Test (Reitan, 

1955) that has been developed for use in cross-cultural populations. An advantage of the CTT is that it 

is not necessary to use any specific language in its administration and scoring (D'Elia et al., 1996). 

The test has two parts. In Color Trails 1, examinees are required to connect numbered circles in 

sequential order. In Color Trails 2, examinees are required to switch between the colors while 

connecting circles in an ascending sequence (i.e. red 1, yellow 2, red 3, yellow 4 and so on) (see 

Figure 4).  

The Five Digit Test (FDT) (Sedó, 2007) was developed to provide a relatively culture-fair means 

of assessing response inhibition and mental flexibility. Modelled after the Stroop Color and Word Test 

(Golden, 1978), but designed to minimize the need of reading ability, the FTD can be administered to 

individuals with minimal literacy skills or whose primary language differs from that of the examiner. The 

test is comprised of asterisks and numbers (1-5) arranged in the visual array of playing cards (see 

Figure 4). Examinees are exposed to three conditions as they name a series of 50 digits, count a 

series of 50 asterisks, and count a series of 50 digits where the numeric value of the digits is 

incongruent with the number of digits (e.g. two 5’s, three 4’s, five 1’s, etc.). A fourth condition where 

examinees have to switch between counting and naming incongruent digits as visually cued was not 

included in this study.  

Serial threes is a simpler version of the serial sevens subtest of the MMSE. Examinees are 

required to count down from twenty by threes. Serial threes is included in the NEUROPSI cognitive 

test battery for less educated Mexican populations (Ostrosky-Solis et al., 1999).  

Visuospatial functions were evaluated with the Clock Reading Test (CRT) (Schmidtke and 

Olbrich, 2007). In the CRT, examinees are required to read the time on a series of 12 clocks showing 

different times (see Figure 4). In this study, we used a slightly modified version of the original CRT, in 

which each clock face was presented on a separate page in a small booklet instead of being arranged 

in three lines on one sheet of paper. In contrast to commonly used tests of visuospatial function (i.e. 

clock drawing and figure copying tests) the CRT is a pure perceptual task that does not require 

visuoconstructional abilities. The authors have proposed the test to be independent of cultural, 

language and education bias (Schmidtke and Olbrich, 2007). 

After compilation of the neuropsychological test battery, elderly Turkish immigrants were 

recruited for the cognitive test study to investigate the cross-cultural applicability of the tests. 

 

4.3.2. Recruiting elderly Turkish immigrants for dementia research 

The choice of our focus on Turkish immigrants was mainly pragmatic. It was based on the fact that this 

group is the largest immigrant group in Denmark, has a large elderly population compared to other 

immigrant groups, and has a long history of residence in the country (see section 2.2.1.). The focus on 

a single immigrant group was chosen both for practical reasons and as an effort to control the 

influence of diverse cultural and linguistic factors on test performance.  



                                                                                                Methodological considerations 

37 

Approximately two thirds of the Turkish immigrants in Denmark are of Kurdish ethnicity. The 

vast majority originate from the Konya area in the central Anatolia region of Turkey. For historical and 

political reasons the Konya area has a large Kurdish minority that is relatively integrated in Turkish 

culture. Most ethnic Kurds from the Konya area speak Turkish (either as a first or second language), 

and if literate, this will usually be in the Turkish language. However, illiteracy is widespread among 

elderly Turkish immigrants, especially among women. In the Turkish immigrant community in Denmark 

the common language is generally Turkish, irrespective of ethnic background.  

Our aim was to include 100 cognitively healthy elderly Turkish minority participants in the study. 

To attain this goal, we obtained addresses on a random sample of 500 elderly community dwelling 

Turkish minority subjects (50 men and 50 women in each of the age groups 50-54 years, 55- 59 years, 

60-64 years, 65-69 years, and 70 years or older) from the DCRS according to the following criteria: the 

subject was an immigrant from Turkey, had lived in Denmark for a minimum of 10 years, was 50 years 

or older, had a current address in the greater Copenhagen area, and was not registered with a 

dementia diagnosis in the national hospital registers (see Figure 5). Supplemental inclusion and 

exclusion criteria were later checked by a structured interview (please refer to the Methods section in 

paper IV for a detailed description of the inclusion and exclusion criteria). The age limit of 50 years can 

be regarded as rather low in the context of dementia. However, we chose to include participants from 

this age based on our clinical impression that patients with ethnic minority backgrounds referred to the 

Memory Clinic at Rigshospitalet are often in their 50s.  

Challenges recruiting and retaining ethnic minority participants in dementia research have been 

described in several studies (Connell et al., 2001;Eaves, 1999;Olin et al., 2002). These challenges 

include identifying potential ethnic minority participants, logistic issues in terms of the need for 

stipends and arrangement of transportation, and linguistic and cultural barriers when the researcher is 

not culturally connected to the targeted ethnic community. Therefore, we tried to take various 

precautionary measures to increase the response rate. These measures included employment of 

trilingual (Danish, Turkish and Kurdish) research assistants, translation of instruments and letters into 

Turkish, multiple contact attempts by telephone, and application of oral interviews as opposed to 

questionnaires. Also, participants were visited at home or could chose another location if they 

preferred that, and all visits were planned outside the periods of Summer Holidays, Ramadan and 

Christmas. In spite of these precautions the participation rate was low (see Figure 5).  

Difficulties in contacting and recruiting older Turkish immigrants for mental health related 

research have previously been reported (Ertan et al., 1999). In line with the reports of Ertan and 

coworkers, the impression from our contacts with potential participants was that the main reasons for 

declining participation were lack of familiarity with participation in research in the Turkish community, 

risk of social stigma of being considered “mad” if visited and tested by a psychologist, and suspicion 

that the data could be used by the state or others for non-research purposes. In contrast to the reports 

of Ertan and coworkers, we did not encounter any problems in having participants sign consent forms.  
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Figure 5. Flow-chart for study population in studies IV and V 

DCRS: Danish Civil Registration System, NPR: National Patient Register, DPCR: Danish Psychiatric Central 

Register.

Persons registered with 
dementia diagnoses in NPR or 
DCPR excluded in advance 

Addresses for a random sample of 500 
Turkish immigrants aged 50 years or 
older from DCRS 

500 letters of invitation in Danish and 
Turkish mailed to potential participants 

32 accepted 
participation 

27 declined 
participation 

59 responses to the 
letter of invitation  

Telephone number enrichment of addresses 
and follow-up phone calls  

7 letters returned to 
sender  

73 participants included in the final study population 

185 reached by follow-up phone 

calls by trilingual research assistant 
 

434 non-responses to the 
letter of invitation 

249 cases of unsuccessful telephone 
number enrichment, or unsuccessful 
contact attempts 

83 potential participants visited at 
home or another suitable location  

10 potential participants excluded 
due to conditions that could interfere 
with cognitive testing  

51 accepted 
participation 

134 declined 
participation 
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A significant shortcoming of the procedure used for recruiting participants was that no contact 

was ever made with about half of the potential participants. This was either due to unsuccessful 

telephone number enrichment because potential participants could not be identified in internet-based 

phone books that include landline telephone numbers, mobile telephone numbers, and telephone 

numbers for phones with prepaid phone cards (www.nno.dk), or because potential participants were 

never reached in spite of several contact attempts by telephone. A better strategy may have been to 

contact and recruit potential participants by systematic door knocking of all addresses extracted from 

the DCRS. Such a strategy has been adopted with success by the 10/66 Dementia Research Group in 

epidemiological studies in middle- and low income countries (Prince et al., 2007).  

For detailed information about materials and methods for each study, please refer to papers I-V 

in the appendix. 

 

5. RESULTS AND DISCUSSION 
 

5.1. Clinical practice for diagnostic evaluation of dementia in patients from ethnic 

minorities in Europe  

5.1.1. Evaluation of dementia in patients from ethnic minorities in European clinical centers of 

expertise (Study I) 

We found that the majority of the surveyed clinical centers of expertise of the EADC (69%) had regular 

contacts with patients from ethnic minorities. They generally considered diagnostic evaluation of the 

patients to be challenging because of communication problems and lack of adequate assessment 

tools, and they were generally unprepared to ensure adequate services for patients and families with 

ethnic minority backgrounds. Not surprisingly, strategies for overcoming cultural and linguistic barriers 

were suboptimal. Most centers performed cognitive assessment with instruments that are only 

validated in Western cultures, and they frequently relied on family members for interpretation, although 

professional interpreters were also commonly used. 

Although ethnic minorities are prevalent in all European countries, almost one third of the 

surveyed centers reported that they did not receive referrals of patients with ethnic minority 

backgrounds. Reasons for ethnic disparities in access and use of health services are complex and 

often poorly understood (Mayberry et al., 2000). Though ethnic minorities in Europe generally have a 

lower SES (Stronks et al., 2001) this should not exclude them from the dementia services as these 

were covered by compulsory health insurance in practically all centers. However, as discussed in 

section 2.3.2., elderly patients from ethnic minorities may face a number of linguistic and cultural 

barriers when approaching the health care systems. 

Two thirds of the centers reported diagnostic evaluation of dementia in patients from ethnic 

minorities to be more challenging compared to majority patients, and in more than half of the centers 

less than 20% of referred patients from ethnic minorities ended up with a dementia diagnosis. 

However, it seems unlikely that this is due to the challenges of diagnosing dementia in patients from 

ethnic minorities alone. It probably also reflects that some of the referred patients had cognitive 
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symptoms associated with psychiatric disorders. In line with several other studies (Lindesay, 

1998;Daker-White et al., 2002), the main challenges in diagnostic evaluation of dementia in patients 

from ethnic minorities were reported for clinical investigations relying on verbal communication, i.e. 

clinical interview, psychiatric evaluation and cognitive testing (see Figure 6).  

 

 

Figure 6. Challenging issues in clinical evaluations of patients from ethnic minorities  

Data based on surveyed EADC centers who received referrals of patients from ethnic minorities. 

CT: Computed tomography, MRI: Magnetic resonance imaging, SPECT: Single-photon emission computed 

tomography, PET: Positron emission tomography. 

 

Challenging issues in clinical evaluations of ethnic minority patients highlighted by the centers 

were the way the patients presented their dementia symptoms and their often limited linguistic abilities 

and educational level. Another important challenge to good clinical evaluations was the lack of suitable 

cognitive test instruments and dementia rating scales (see Figure 7).   

Overall, the results of Study I indicate that European dementia centers are not well-prepared for 

the increasing demand for diagnostic evaluations of patients from ethnic minorities. We found 

strategies for overcoming communication problems to be suboptimal and adequate assessment tools 

to be lacking. 
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Figure 7. Influence of ethnic minority background on diagnostic investigations  

Data based on surveyed EADC centers who received referrals of patients from ethnic minorities. 

 

5.1.2. Diagnostic rate of dementia in ethnic minorities in the Danish hospital registers (Study II) 

Based on a population of 68,219 persons aged 20 and older, no more than 174 dementia cases were 

identified in the Danish hospital registers. The mean age at the time of dementia diagnosis was 57.7 

years (SD 16.2), which was considerably lower compared to patients from the general population 

(mean age 78.5 years, SD 9.8) (Phung et al., 2010). The prevalence of registered dementia diagnoses 

in the ethnic minority population was 0.2% in ages 20 to 59 years and 0.9% in ages 60 years or older 

with the prevalence rising with increasing age. Comparing the gender-specific prevalence rates to 

those of the general Danish population, we found no differences in males in the age group 40-59, 

whereas the prevalence was more than double in females from ethnic minorities. In age groups 60 

years or older the prevalence was much lower in both males and females in the ethnic minority 

population (see Figure 8).  

Taking the very young age at the onset of dementia into consideration in some of the cases, the 

validity of the diagnoses seems doubtful, as dementia is typically not seen in such young individuals. 

The high prevalence rate in younger age groups could reflect a higher proportion of misdiagnoses in 

ethnic minority patients, which has previously been suggested by other authors (Lindesay, 1998; 
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Parker and Philp, 2004). Especially, the high prevalence of dementia in age groups as young as 20-39 

years supports this notion.  

Several factors may contribute to the under-diagnosis of dementia in the older age groups. As 

discussed in section 2.3.2., elderly patients from ethnic minorities may face a number of linguistic and 

cultural barriers to utilizing the health care systems. Furthermore, as pointed out in Study I and several 

other studies (Lindesay, 1998;Uzzell, 2007;Ardila, 2005;Teng, 2002;Chandra et al., 2001;Daker-White 

et al., 2002), cross-cultural assessment of dementia can be difficult because of language barriers and 

cultural variations in the expression of symptoms, and because the cognitive instruments used to 

assess dementia are affected by cultural variations. Most likely the diagnosis rate of dementia in age 

groups 60 years or older in the ethnic minority sample is affected by several or all of these factors. 

The results of Study II indicate that dementia is probably over-diagnosed in younger ethnic 

minority populations and highly under-diagnosed in elderly ethnic minority populations.  

 

 

Figure 8. Age- and gender specific prevalence of registered dementia diagnoses compared to 

the general population 

The red line indicates 100% coherence between age- and gender adjusted prevalence of registered dementia 

diagnoses in the ethnic minority sample and the Danish general population sample. 

 

5.1.3. Quality of clinical dementia diagnoses in patients from ethnic minorities (Study III) 

Using the same study population as in Study II, we reviewed the medical records of 59 patients 

registered for the first time with a dementia diagnosis in the Danish hospital registers between January 
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ethnic minorities received substandard diagnostic evaluations of dementia compared to patients from 

the general population, and as a consequence misdiagnoses may be more prevalent.  

The impression of the majority of the participating EADC centers surveyed in Study I was that 

the diagnostic evaluation of dementia in patients from ethnic minorities was in accordance with 

evidence-based clinical guidelines (Waldemar et al., 2007). However, this was not supported by the 

results of Study III. When comparing the quality of the dementia work-up performed by dementia 

specialists for patients from ethnic minorities and patients from the general population, significant 

ethnic disparities were evident. The presence of valid clinical information was significantly lower on 

five of eight items of an evidence-based dementia work-up in the ethnic minority sample (see Figure 

9).  

 

 

Figure 9. Quality of diagnostic evaluations in patients from ethnic minorities compared to 
patients from the general population 

* p<0.01 

** p< 0.001 

† 
Ethnic minority patients: Immigrants from Turkey, ex-Yugoslavia, and Pakistan. 

#
 Data on patients from the general population from (Phung et al., 2009). 

CT: Computed tomography, MRI: Magnetic resonance imaging, ADL: Activities of daily living. 
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dementia diagnoses that could be confirmed in patients younger than 60 years were even lower. Lack 

of performed investigations highly affected the results of the evaluation process, where it was not 

possible to determine whether a clinical diagnosis of dementia was valid or not in half of the patients. 

Nevertheless, as suggested by the results of Study II and previous studies (Lindesay, 1998;Parker 

and Philp, 2004), our results strongly indicate that dementia is misdiagnosed to a greater extent in 

patients from ethnic minorities. 

As discussed in section 2.4., and highlighted by the European dementia experts in Study I, the 

main challenges in clinical evaluations of dementia are communication problems and cross-cultural 

cognitive testing. Therefore, we had a particular interest in the use of interpreters and the methods 

applied for cognitive testing. At the initial contact, interpreters were used in diagnostic evaluation of 

74% of the patients, and half of the time it was family members who assisted with interpretation. This 

may have resulted in poor communication between clinicians, patients and caregivers from ethnic 

minorities (please refer to section 2.4.1. for a detailed discussion). Unfortunately, the use of 

professional interpreters is generally poorly implemented in the Danish healthcare sector. At the same 

time, many patients are uncomfortable with professional interpreters and prefer to rely on a relative.  

In a more in-depth evaluation of the methods applied for cognitive testing we found that 

satisfactory cognitive testing was performed in no more than one third of the cases. In many cases, it 

had not been possible to perform all test items due to cultural, linguistic, or educational reasons, which 

is not a surprise considering the fact that all cognitive assessments were made with instruments that 

have been developed for educated Western populations (e.g. the MMSE). The use of interpreters and 

methods used for cognitive testing documented in the medical records in clinical evaluations of 

patients from ethnic minorities supported the practices described by European dementia experts in 

Study I.  

The results of Study III indicate that significant ethnic disparities exist in the quality of diagnostic 

evaluations of dementia in the secondary healthcare sector. Generally, we found that dementia 

diagnoses in patients from ethnic minorities were based on insufficient investigations, and 

consequently the validity of the diagnoses was often uncertain. 

 

Overall, the results from our studies on clinical practice in diagnostic evaluation of dementia in patients 

from ethnic minorities in Europe indicate that European dementia clinics are not well-prepared for the 

increasing number of elderly patients from ethnic minorities. Problematic issues highlighted by the 

studies were the widespread use of family members for interpretation, and the general lack of suitable 

methods for cross-cultural assessment of cognitive dysfunction.  

 

5.2. Development of methods for cross-cultural assessment of cognitive dysfunction 

5.2.1. Turkish minority study participants  

Between September 2009 and December 2010, a total of 73 elderly Turkish minority participants were 

included in the cognitive test study. Of these 44 (60%) were ethnic Kurds, 27 (37%) were ethnic Turks, 
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and two (3%) had other ethnic backgrounds. The demographic characteristics of the study population 

are summarized in Table 4.  

Generally, the study population consisted of individuals who had grown up in rural areas in 

Turkey and had limited or no schooling. Despite the fact that the mean time of residence in Denmark 

was 32 years, the participants generally had low levels of acculturation (i.e. they were primarily 

orientated towards Turkish and/or Kurdish culture) and had only limited fluency in Danish. Compared 

to females, males were generally more likely to have attended school, to be more fluent in Danish, and 

to have a higher level of acculturation (i.e. a higher degree of orientation towards Danish culture). 

For a detailed description of the study population, please refer to the Results section in paper 

IV. 

 

Table 4. Demographic characteristics  

   

Characteristic  
 

n 73 
 

Age (years) (mean ± SD [range]) 61.5 ± 7.2 [50-81] 
 

Female gender (%) 56 
 

Years of schooling (mean ± SD [range]) 3.9 ± 4 [0-16] 
 

Literate (%) 65 
 

Years resided in Denmark (mean ± SD [range]) 31.7 ± 8.6 [11-43] 
 

Acculturation score (mean ± SD [range])
†
 1.8 ± 0.4 [1.2-3.3] 

 

No fluency in Danish (%) 36 
 

Interpreter used (%) 93 
 

Rural background (%) 88 
 

†
 Acculturation was measured with A Short Acculturation Scale for Hispanics (ASASH) (Marín, 1987) adapted for 

use with Turkish immigrants. Please refer to the Methods section of paper IV for a description of the scale. 

 

5.2.2. Comparison of the RUDAS and the MMSE as tools for cognitive testing in Turkish 

immigrants (Study IV) 

The RUDAS and the MMSE were administered to a community-dwelling sample of 72 elderly 

immigrants from Turkey residing in the Greater Copenhagen area in Denmark.  

When groups with different demographic and acculturation characteristics were compared 

striking differences, favoring the RUDAS, were found in groups with less than five years of schooling 

and with lower levels of acculturation, and in women (see Table 5).  

Regression analyses revealed years of schooling to predict performance on both tests, although 

age also had a significant impact on RUDAS performance. That level of schooling profoundly affected 
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MMSE performance was in accordance with previous findings (Kucukdeveci et al., 2005;Crum et al., 

1993). However, the finding that performance on the RUDAS was also affected by level of schooling 

contrasts with the reports of previous studies in Australian multicultural populations (Rowland et al., 

2006;Basic et al., 2009;Storey et al., 2004). This discrepancy is most likely explained by the fact that 

our sample had a mean of less than four years of formal schooling, and 35% of the participants were 

illiterate. In comparison, more than half of the participants in the initial study had more than six years 

of formal education (Storey et al., 2004), and in later studies the median years of education of control 

samples were 6.5 years and 9 years (Basic et al., 2009;Rowland et al., 2006). 

 

Table 5. Mean (SD) [range] performance on the RUDAS and MMSE stratified by age, years of 
schooling, gender and level of acculturation  

    

Variable n RUDAS MMSE 

Total score 72 26.8 (2.4) 
[19-30] 

23.7 (4.3) 
[13-30] 

Age    

   50-59 

  

36 27.6 (2.3) 
[22-30] 

24.5 (3.6) 
[14-30] 

   ≥60 
 

36 26.0 (2.2) 
[19-30] 

22.9 (4.7) 
[13-30] 

Schooling    

   0-4 years 

  

34 25.9 (2.2) 
[19-29] 

20.7 (4.0) 
[13-27] 

   ≥5 years 
 

38 27.6 (2.2) 
[22-30] 

26.3 (2.3) 
[22-30] 

Gender    

   Male 

 

32 26.9 (2.2)  
[22-30] 

25.6 (2.5) 
[19-29] 

   Female 
 

40 26.7 (2.6) 
[19-30] 

22.1 (4.8) 
[13-30] 

Acculturation
†
    

   Lower 

 

39 26.0 (2.3) 
[19-30] 

21.6 (4.4) 
[13-30] 

   Higher 
 

33 27.7 (2.4) 
[22-30] 

26.2 (2.3) 
[22-30] 

† 
Lower acculturated participants were participants who scored at or below the median acculturation score on A 

Short Acculturation Scale for Hispanics (ASASH), and higher acculturated participants were participants who 

scored above the median on the ASASH. 

RUDAS: Rowland Universal Dementia Assessment Scale, MMSE: Mini Mental State Examination. 

 

Previous studies have found the RUDAS to have a sensitivity and specificity for dementia 

between 81-89% and 76-98%, respectively (Rowland et al., 2006;Iype et al., 2006;Basic et al., 

2009;Storey et al., 2004), and the specificity of the RUDAS has consequently been reported to be 

higher compared to that of the MMSE (Rowland et al., 2006;Iype et al., 2006;Basic et al., 2009). 
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Similar to this, in Study IV the RUDAS performed considerably better in classifying participants as 

cognitively normal compared to the MMSE. While 40% of our sample scored below the originally 

proposed cut-off for cognitive impairment on the MMSE (Folstein et al., 1975), only 4% scored below 

the proposed cut-off for dementia on the RUDAS (Storey et al., 2004). Thus, compared to the MMSE 

an important advantage of the RUDAS in screening for cognitive dysfunction in less schooled ethnic 

minority populations is a reduction of false positive test results and an improved specificity for 

dementia. In other words, the RUDAS is less likely to classify normal individuals with low schooling as 

cognitively impaired. 

 

5.2.3. Investigation of the cross-cultural applicability of three neuropsychological tests in 

samples of elderly Turkish immigrants and elderly Danes (Study V) 

In this study, the cross-cultural applicability of three short tests of memory, visuospatial function and 

semantic verbal fluency were investigated; namely the Recall of Pictures Test (RPT), the Clock 

Reading Test (CRT) and Supermarket Fluency (SF) (please refer to section 4.3.1. for descriptions of 

the tests). A total of 109 subjects were included in the study, 73 Turkish minority subjects and 36 

Danish subjects.  

No differences between the Turkish minority and Danish samples were found on any of the RPT 

measures, whereas the native Danish sample performed slightly better on the CRT and SF. Data 

analysis showed that increasing age had a significant impact on test performances in the Turkish 

minority sample, while no effect of years of schooling and gender were found. No influences of 

demographic variables were found on any of the tests in the Danish sample. The last finding was 

expected since the impact of demographic variables on even more complex cognitive measures is 

limited in elderly, healthy Danes (Vogel et al., 2011).  

In general, test performances in the Turkish minority and Danish samples were comparable to 

previously reported normative data for the three tests in other cultural and linguistic groups with similar 

levels of schooling (Nitrini et al., 2004;Kempler et al., 2010;Schmidtke and Olbrich, 2007;Garces-

Redondo et al., 2004), providing evidence for broader cross-cultural applicability. As illustrated in 

Table 6, especially the cross-cultural applicability of the RPT seems very promising. In Table 6, the 

Brazilian samples scored between ½ and 1 point lower on immediate and delayed recall of common 

objects compared to the samples in the other two studies. This may partly be due to the fact that the 

test of recall of common objects in this study was based on black and white line drawings. In contrast, 

coloured drawings or photographs were used in the other two studies. The introduction of colour 

information may have provided extra cues to improve learning and recall of the objects.  

Several studies report the three tests to present good qualities in discriminating between the 

early stages of dementia and normal aging (Kempler et al., 2010;Liu et al., 2002;Takada et al., 

2006;Schmidtke and Hull, 2002;O'Rourke et al., 1997;Tuokko et al., 1992;Schmidtke and Olbrich, 

2007;Gomez and White, 2006;Strauss et al., 2006). At the same time the test materials and 

administration procedures for the tests were appropriate for even unschooled Turkish migrant 

participants who spoke no Danish, when they were administered with the help of an interpreter. This 
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makes the tests highly relevant for assessment of cognitive dysfunction in elderly Turkish migrant 

populations in Europe. In particular, the tests could be a valuable supplement to other “culture 

reduced” cognitive screening tests, such as the RUDAS, in cross-cultural evaluations of dementia. 
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6. CONCLUSIONS AND IMPLICATIONS 

 

The need for evaluation of dementia in elderly ethnic minority populations is increasing in most 

European countries, but until now European research in the area had not been conducted outside the 

UK. Diagnostic evaluation of patients from ethnic minorities is associated with a wide range of 

challenges, but there are no guidelines for clinical practice with these patient groups who often have 

different needs and expectations to the dementia service. 

In this study we investigated the clinical practice for diagnostic evaluation of dementia in patients 

from ethnic minorities in Europe and developed methods for cross-cultural assessment of cognitive 

dysfunction. The key points from the conducted studies are:  

 

 European dementia centers are not well-prepared for the increasing demand for diagnostic 

evaluations of patients from ethnic minorities. Challenging issues in clinical evaluations of 

ethnic minority patients highlighted by the studies were communication problems and a lack of 

suitable cognitive test instruments. Generally, strategies for overcoming communication 

problems in European dementia centers were found to be suboptimal and adequate 

assessment tools were lacking. 

 

 In the Danish hospital registers there is a higher prevalence of dementia in younger ethnic 

minority populations, which may be due to a higher rate of misdiagnoses in younger patients 

with ethnic minority backgrounds.  

 
 Dementia is highly under-diagnosed in elderly ethnic minority populations. This indicates that 

dementia diagnostic services may be under-utilized by elderly from ethnic minorities with 

dementia and their caregivers and/or that it is more difficult recognize symptoms of cognitive 

impairment and diagnose dementia in these patient groups. 

 

 Significant ethnic disparities exist in the quality of diagnostic evaluations of dementia in the 

secondary healthcare sector in Denmark. Generally, we found that dementia diagnoses in 

patients from ethnic minorities were based on insufficient investigations, and consequently the 

validity of the diagnoses was often uncertain. 

 

 Compared to the MMSE an important advantage of the RUDAS in screening for cognitive 

dysfunction in less schooled ethnic minority populations is a reduction of false positive test 

results. In other words, the RUDAS is less likely to classify normal individuals with low 

schooling as cognitively impaired. 

 

 We found the RUDAS, the RPT, CRT and SF suitable for cognitive testing of elderly Turkish 

immigrants, and we consider all the tests to be important cognitive tests, when assessing 
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dementia in elderly patients from ethnic minority migrant populations. Future studies should 

assess the discriminative validity of the tests, and apply the tests in other ethnic minority 

populations.  

 

Taken together, the results from this study indicate that the current practice for diagnostic evaluation 

of dementia in ethnic minority patients in Europe is suboptimal. When evaluating patients from ethnic 

minorities, most European dementia clinics perform cognitive assessment with instruments that are 

only validated in Western cultures and frequently rely on family members for interpretation. Culture 

sensitive dementia services are lacking and the specialized dementia services are generally not 

prepared for an increasing demand for assessment and care of patients from different cultural and 

linguistic backgrounds. There is a general need to increase health professionals’ awareness of the 

implications regarding cross-cultural assessment of dementia, and there seems to be a profound need 

to develop appropriate assessment methods for patients from ethnic minority populations in Europe.  

Although the elderly ethnic minority populations in Europe are relatively small, they should receive the 

best standard of care. It is important to improve diagnostic rate, diagnostic accuracy and appropriate 

follow-up for these patient groups to ensure them accurate diagnoses and proper treatment for their 

specific dementia disorders, especially considering the fact that these populations are expected to 

increase considerably during the next 20 years 
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