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A thesis about dementia in older minority ethnic patients

The number of people from minority ethnic groups in the 
Netherlands an Europe is increasing. Diagnosis of dementia in 
memory clinics is hindered by barriers in language, education and 
culture. The objective of this thesis was to develop and validate 
cognitive screening tests that are suitable for this often low-
educated or illiterate group of patients. Also, we compared their 
presenting symptoms and clinical characteristics to native Dutch 
memory clinic patients. The results of this thesis can contribute to 
timely and accurate dementia diagnosis for everyone. 
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General introduction
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1.1 DEMENTIA 

Dementia is one of the greatest global health challenges. Today, around 50 million 
people have dementia and this number is projected to reach 82 million in 2030 
(World Health Organization (WHO), 2017). The prevalence of dementia in the 
general population aged 60 years and older is estimated at 5 to 7% (Prince et al., 
2013). Dementia is an acquired brain syndrome characterised by a decline from a 
previous level of cognitive functioning, with impairment in two or more cognitive 
domains (such as memory, executive functions, attention, language, social cognition 
and judgment, psychomotor speed, visuoperceptual or visuospatial abilities). The 
impairment in cognitive function in dementia is not entirely attributable to normal 
aging and significantly interferes with independence in the person’s performance 
of activities of daily living (WHO, 2018a). 

The impairment in cognitive function in dementia is commonly accompanied by 
neuropsychiatric symptoms such as apathy, depression or agitation, and, later in 
the course of the disease, hallucinations and delusions can occur (Lyketsos et al., 
2011). In contrast, in Mild Cognitive Impairment (MCI), despite a deterioration in 
one or more cognitive domains, there is no interference in the ability to function at 
work or in usual daily activities (Albert et al., 2011). The estimated prevalence of MCI 
varies from 15 to 20% of people aged 60 years or older (Petersen, 2016). Between 8 
and 15% of people with MCI progress to dementia yearly (Petersen, 2016). 

The diagnoses of dementia and MCI are based on a clinical judgment based 
on cognitive and behavioral symptoms and individual circumstances of the patient 
and the description of their daily life, as obtained from the patient and from a 
knowledgeable informant. Second, a cognitive assessment, either a ‘bedside’ mental 
status examination or neuropsychological testing, is required to objectify cognitive 
status (McKhann et al., 2011). 

Dementia can be caused by a variety of diseases that affect the brain, such 
as Alzheimer’s disease, vascular dementia, frontotemporal dementia, or Lewy 
Body Dementia (WHO, 2017). Age is the strongest known risk factor for dementia, 
but dementia is not an inevitable consequence of ageing. Another risk factor is 
the genetic profile of a person (Chen et al., 2009). There are also risk factors that 
are potentially modifiable. In later life (age > 65 years) modifiable risk factors are: 
smoking, depression, physical inactivity, social isolation, diabetes mellitus and air 
pollution. In mid-life (age 45-65 years), modifiable risk factors are: hypertension, 
obesity, hearing loss, traumatic brain injury and alcohol misuse. The most important 
modifiable risk factor in early life (age < 18 years) is low education (Livingston et 
al., 2020). An individual who has had less education, has a 1.6 (95% confidence 
interval (CI)= 1.3-2.0) times higher chance to develop dementia than an individual 
who has had more education (Livingston et al., 2017). In a longitudinal study, 
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illiterate participants were twice as likely to develop dementia compared to literate 
participants (Rentería et al., 2019). The ‘cognitive reserve’ of the higher educated 
individuals probably accounts for this difference. The cognitive reserve hypothesis 
states that education – presumably because of more experience with cognitively 
challenging tasks - leads to a better resistance to cognitive deterioration (Brayne et 
al., 2010; Stern, 2009).  

Lower education is not only a risk factor for dementia, but it also complicates 
cognitive assessment in certain low-educated populations, such as older minority 
ethnic groups. In the Netherlands, older first-generation migrants mainly consist of 
people from Turkish, Moroccan and Surinamese descent. 

1.2 MINORITY ETHNIC OLDER PEOPLE 

Many European countries have become more culturally diverse in the last 50 years, 
because of immigration of young low-skilled labour workers, people from former 
colonies, refugees and asylum seekers (van Mol & de Valk, 2016). There are many 
minority ethnic groups1. The term ‘minority ethnic group’ is used to refer to: 

“a group of people who share a common cultural identity which differs 
in some way from the majority ethnic culture in a particular country (the 
latter representing the standard cultural norm in terms of food, language, 
cultural activities, pastimes, religion, traditions and festivals etc.)” (page 8) 
(Alzheimer Europe, 2018)

Turkish, North-African, South-Asian and Caribbean migrants have travelled to and 
settled in countries such as Germany, the Nordic countries, France, the UK and 
the Netherlands. In the Netherlands, the main minority ethnic groups consist of 
European migrants, labour migrants from Morocco and Turkey (who came to the 
Netherlands around 1970), and migrants from Surinam and Indonesia (former 
Dutch colonies)2. In 2020, there were circa 930,000 older people with a migration 
background3 (>55 years) in the Netherlands. This number is projected to be 1.2 
million by 2030 and 1.6 million in 2050 (Centraal Bureau voor de Statistiek, 2020). 
For the three biggest groups of older migrants that form the main interest of this 
thesis (i.e. older people from Turkish, Moroccan and Surinamese descent), these 

1  The term ‘minority ethnic group’ is used instead of ‘ethnic minority group’ to underscore that everyone belongs 
to an ethnic group, in contrast to suggesting minority status based on belonging to an ethnic group per se.
2  Until recently, migrant populations were also categorized as ‘western’ versus ‘non-western’, but this distinction 
is about to be abandoned by the Central Bureau of Statistics (CBS). The terms are considered both non-specific 
and arbitrary (van den Muijsenbergh et al, 2021). However, in some chapters of this thesis, the terms are still used, 
which reflects common practice earlier.
3  Defined as: at least one of the parents is born abroad.
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numbers are circa 220.000 in 2021, 330.000 in 2030 and 560.000 in 2050, which is 
respectively 4%, 5% and 8% of the total population aged 55 years and older. These 
minority ethnic groups are aging and thus the proportion of people with dementia 
in these groups both in the Netherlands and in Europe is expected to increase. 

In the next paragraph we will discuss why it is relevant to differentiate minority 
ethnic people from people with a Dutch background in the context of dementia.

1.3 DEMENTIA IN MINORITY ETHNIC PEOPLE

Scientific evidence suggests that dementia is more prevalent in minority ethnic 
groups. In a European meta-analysis, people from minority groups were 1.7 (95% 
CI 1.4–2.1) times more likely to have a dementia diagnosis than those from the 
native population (Selten et al., 2020). In the Netherlands, a study by Parlevliet and 
colleagues, in which dementia and MCI prevalence were estimated in participants 
from Turkish, Moroccan and Surinamese origin by means of a culture-fair cognitive 
test, a three to four times higher prevalence than in the population from Dutch 
origin was found (Parlevliet et al., 2016). 

It is unlikely that ethnicity itself is a cause for the higher prevalence rates 
(Nielsen et al., 2011; Alzheimer Europe, 2018; van den Muijsenbergh, 2021). Rather, 
differential occurrence of specific risk factors in minority ethnic groups seems 
to explain their higher prevalence of dementia and MCI4. Examples of such risk 
factors are diabetes mellitus, hypertension, obesity and cardiovascular disease. All 
these medical risk factors are more prevalent in most minority ethnic groups in the 
Netherlands (Snijder et al., 2017; Ujcic-Voortman et al., 2012). Also, non-medical 
risk factors for dementia seem to play a role. Lower social economic status, greater 
social isolation, migration stress, less acculturation, lower education, and less 
cognitive reserve might contribute to the higher prevalence of dementia and MCI in 
minority ethnic groups (Al-Jawahiri & Nielsen, 2020; Babulal et al., 2019; Rodriguez 
et al., 2018; Selten et al., 2020; Yaffe et al., 2013). On the other hand, minority ethnic 
patients might also benefit from specific protective factors (Armstrong et al., 2015), 
for example low alcohol consumption among Turkish and Moroccan older people 
(van Amsterdam et al., 2020) or increased cognitive reserve because of bilingualism 
(Mendez, 2019).  

1.3.1 Pathways to the memory clinic
Despite the higher dementia prevalence found in scientific setting, patients from 

4 Despite the fact that as a group older migrants seem to have an unfavorable risk profile for dementia, this does 
not hold true for all individuals in the group. There are large differences between ethnic subgroups and between 
individuals. 
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minority ethnic groups are generally underrepresented in diagnostic services such 
as memory clinics across Europe (Canevelli et al., 2019; Nielsen et al., 2011). This is 
probably explained by multiple factors, which are patient-related, caregiver-related, 
provider-related and system-related factors (Bradford et al., 2009). 

Patient- and caregiver-related factors that complicate the access to care can 
be not recognising dementia as an illness but rather as a normal consequence 
of aging; viewing caregiving for the patient with dementia as a personal matter; 
experiences of shame and stigma within the community; and negative experiences 
with healthcare services (Chaouni et al., 2020; Mukadam et al., 2011). In our 
experience with patients and caregivers from minority ethnic groups in the 
Netherlands many of these factors play a role, but little is known about it from 
scientific research. A qualitative study in older Moroccan patients with dementia 
confirmed that dementia is a taboo subject and that families are unlikely to ask for 
professional help (Rijkers et al., 2011). In a survey among 76 general practitioners 
(GP’s) in the four largest cities of the Netherlands, many respondents expressed 
barriers in providing primary care for minority ethnic patients with (suspected) 
dementia. They found that early detection of dementia symptoms was hard in this 
group. Often, GP’s were not consulted, or family members expressed only general 
complaints about the patient and no specific memory complaints (Vissenberg et 
al., 2018). 

Examples of provider-related factors that complicate the access to care, are a 
limited knowledge of cross-cultural issues on the part of healthcare professionals 
and a lack of appropriate diagnostic tools. In fact, neuropsychologists in both 
Europe and the USA find this lack of appropriate tests and normative data one of 
the greatest challenges associated with neuropsychological assessment of minority 
ethnic groups (Elbulok-Charcape et al., 2014; Franzen et al., 2020; Nielsen et al., 
2011; Sagbakken et al., 2018). The American Academy of Clinical Neuropsychology 
states that suitable (new) assessment methods for an increasingly diverse 
population are a prerequisite for neuropsychologists to stay relevant in the coming 
30 years (Postal, 2018). In paragraph 1.4 we will further focus on this scarcity of 
suitable diagnostic instruments. 

System-related factors that complicate the access to care could be poor 
information exchange in the chain of care, or lack of resources for funding of 
interpreters (Bradford et al., 2009; Sagbakken et al., 2018; Vissenberg et al., 
2018). Also, insufficient attention to culturally competent care in medical training 
programmes and different levels of cultural competence could form a barrier at the 
healthcare organisation level (Seeleman, 2014). 

The reported underrepresentation of minority ethnic patients was noted in 
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our Amsterdam-based geriatric day clinic in the OLVG general hospital5. In the last 
fifteen years however, this number has increased. Still, our clinical impression is 
that patients from minority ethnic origin visit the geriatric day clinic less often, and 
when they do visit the clinic, they do so in a later stage of the dementia and with 
more neuropsychiatric symptoms than elderly with a Dutch origin. Also, we observe 
that many minority ethnic patients have more somatic diseases and are younger at 
their first visit.

 

1.4 BARRIERS IN COGNITIVE SCREENING OF 
MINORITY ETHNIC PEOPLE

Which difficulties arise in the cognitive screening in older people from minority 
ethnic groups? The most important barriers are language and interpretation 
issues, cultural differences, and lower educational level and illiteracy. In the next 
sections, these barriers will be explored specifically for the Turkish, Moroccan and 
Surinamese minority ethnic population. 

1.4.1 Language 
Surinamese older people are often fluent in Dutch, whereas Moroccan and Turkish 
older people (> 55 years) report a limited to mediocre proficiency of the Dutch 
language (Dagevos, 2001; Schellingerhout, 2004; Huijnk & Andriessen, 2016). 
Thus, in order to communicate with the medical professional, in many cases an 
interpreter is needed. The Royal Dutch Medical Association (KNMG, 2014) dictates 
that care professionals are the ones to decide if a professional interpreter is needed. 
However, in reality care professionals often rely on informal interpreters such as 
family members or friends because of financial or practical reasons (Triemstra et 
al., 2016).  

During cognitive assessments interpreters are not only translating instructions, 
but they are also expected to partly fulfil the role of the neuropsychologist. For 
example, they have to read a list with words to remember, and they are asked to 
judge the patients’ productive and receptive language abilities. In our experience, 
both translation skills as well as abilities to co-administer cognitive tests vary widely 
per (formal or informal) interpreter. The language barrier thus forms an extra 
barrier in communication with the patient. 

1.4.2 Culture
Another important but less obvious barrier in cognitive testing is formed by 

5 Since 2015, “OLVG” is the name of two hospitals formerly known as Onze Lieve Vrouwe Gasthuis and Sint Lucas 
Andreas Ziekenhuis 
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culture. Culture dictates which skills are important to learn and which are not. 
Psychological tests are almost always validated in populations from ‘Western, 
Educated, Industrialized, Rich and Democratic’ (‘WEIRD’) societies and not universally 
applicable for all humans (Henrich et al., 2010). There are a variety of ways in which 
culture influences psychometric testing (Ardila, 2005; Fujii, 2018). 

First, the one-on-one-relationship of examiner and patient and the isolated 
context might be unfamiliar and against cultural norms. Some questions about 
internal states (“Are you having memory problems?”) are considered private and 
might be experienced as inappropriate. 

Second, in a testing situation it is normal that the examiner asks the patient 
to follow his or her instructions, but sometimes this conflicts with cultural values 
about authority belonging to gender, age or class. For example, a younger 
female psychologist asking an older male patient to follow instructions might be 
experienced as unusual or inappropriate in some cultures. Also, instructions are 
often stated in a formal and standardized language, and patients might not be 
familiar with this. 

Third, in a cognitive testing situation patients are asked to perform ‘at best’. For 
some patients certain parts of the cognitive tests might seem absurd or pointless 
(copying a nonsense figure, remembering a fictional grocery list), resulting in 
insufficient effort to do one’s best (Ardila, 2005). 

Fourth, speeded tasks are not always carried out as fast as possible, because in 
some cultures performing tasks carefully and at a slow pace is valued over speed of 
performance (Al-Jawahiri & Nielsen, 2020; Ardila, 2005). 

Finally, many materials used in neuropsychological assessment are unfamiliar 
or at least not equally familiar for patients with a different cultural background 
(Ardila, 2005; Rosselli & Ardila, 2003). For example, in an earlier pilot version of the 
Cross-Cultural Dementia screening test (see CHAPTER 3), older people from Turkish 
and Moroccan descent did not recognize a picture of a tennis ball, but instead 
named it “lemon” (Goudsmit, 2005). Thus, culture influences neuropsychological 
test performance in many ways, which is important information when designing 
new ‘culture-fair’ tests.

 
1.4.3 Education and literacy
The third important barrier in cognitive testing of minority ethnic groups is 
education. Many of the older minority ethnic people living in the Netherlands, 
especially Turkish and Moroccan people, have a lower educational level than native 
Dutch older people. Among Turkish and Moroccan older people (> 55 years), 50 to 
80% of men and 80 to 95% of women did not finish any education (Schellingerhout, 
2004). The low educational level of Turkish and Moroccan older people reflects 
their situation in their country of origin: especially in rural areas, educational 
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possibilities were scarce and women were not supposed to go to school (Dagevos, 
2001). In contrast, educational level of Surinamese older people is much higher, but 
still 30% of the men and 40% of the women (>55 years) did not finish any education 
(Schellingerhout, 2004).

A large part of those who have not finished any education are illiterate. Illiteracy 
is “not being able to read and/or write with understanding a short simple statement on 
his/her everyday life” (UNESCO, 2005). Most illiterate people also lack the ability to 
make simple arithmetic calculations, which is called ‘numeracy’. Illiteracy rates for 
older minority ethnic people in the Netherlands are not available, but we know 
that at least 17% (Turkish) to 36% (Moroccan) are not able to read in Dutch nor 
in their native language (Schellingerhout, 2004). Illiteracy is not very prevalent in 
Surinamese and Caribbean older people (Huijnk & Andriessen, 2016). 

Education, literacy and numeracy are significantly associated with virtually 
all neuropsychological measures. Learning to read and write modifies certain 
fundamental cognitive abilities needed to perform well on neuropsychological 
tests (Ardila et al., 2010). Differences in performance between illiterate and 
literate individuals are found on tests of motor functions, calculation and number 
processing, language (especially phonemic fluency), visuospatial abilities like figure 
copying and clock reading, verbal memory, figure naming, abstract and conceptual 
formation, and orientation in time (Ardila et al., 2010; Julayanont & Ruthirago, 2018; 
Nielsen & Jørgensen, 2013). Learning to read and write also leads to a different 
view on the phenomenon of written language itself (also called ‘metalinguistic 
awareness’). For example, some illiterate people think that one cannot write down 
statements that are not true (Kurvers, 2002).

Just one year of schooling improves performance on neuropsychological test 
results (Ardila et al., 2010). The effect of education is not linear (Ostrosky-Solis, 
1998). In other words, the effect of one year of education compared to zero years 
of education is larger than eleven compared to ten years of education. The effects 
of education and literacy are hard to separate, because both conditions often 
coincide. Huettig and Mishra (2014) suggest that learning to read and write has 
both direct consequences (named ‘proximate effects’) and indirect consequences 
(named ‘distal effects’); the latter are more related to receiving education in general. 
Examples of proximate effects are an increase in phonological awareness and an 
increased left- or right-sided bias in visual scanning (literate persons tend to scan 
visual areas in the same direction as they have learnt to read). Examples of distal 
effects are better abstract reasoning and semantic fluency (Huettig & Mishra, 2014). 

Also, education and literacy have an effect on ‘test-wiseness’, which is the patients’ 
knowledge of the types of tasks that are entailed in tests, the expectations behind 
tests, and strategies for taking tests (Thorndike, 1951; Ardila et al., 2010). Patients 
with less experience in tests are at a disadvantage when confronted with such tests. 
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Lastly, it is important to emphasize that in older migrants from Turkish, Moroccan 
and Surinamese origin, low education and illiteracy mainly have social reasons and 
are less associated with intelligence level than in the majority population. 

1.5 OPTIMIZING COGNITIVE SCREENING TESTS 

The effects of linguistic and interpretation issues, cultural and social differences, 
education and illiteracy on regularly used cognitive screening tests are recognized 
problems (Brucki & Nitrini, 2010; Julayanont & Ruthirago, 2018). As a result, efforts 
have been undertaken to improve cognitive screening in low-educated and/or 
illiterate populations. Julanayont and colleagues give an overview of the different 
strategies that have been used to adjust cognitive screening tests for illiterate 
individuals (Julayanont & Ruthirago, 2018). 

First, existing cognitive screening tests can be adjusted in terms of cut-off scores 
for different populations. An example is the Mini Mental State Examination (Folstein 
et al., 1975). The MMSE is the worldwide most often used screening test, consisting 
of 11 items. It has a maximum score of 30 points; 24 is the regular cut-off score. It is 
known that the MMSE has a floor effect in lower educational levels, and that 12% of 
the variance in MMSE scores can be attributed to age and education alone (Bravo 
& Hébert, 1997; Mitchell, 2009). The suggested cut-off scores for very low educated 
individuals are 17 to 20 (Bravo & Hébert, 1997). However, even after adjusting the 
cut-off score diagnostic accuracy of the MMSE is lower in people without education 
(Narasimhalu et al., 2008; Paddick et al., 2017).  

Second, existing cognitive screening tests can be adapted, for example by 
simplifying instructions or by replacing heavily culture-loaden items with more 
culture-free items. This approach requires new validation of the adapted version 
in every new population, in order to compare the patient with the right ‘peers’ 
(Kosmidis, 2018). The adapted Turkish and Chinese versions of the MMSE are 
examples of this approach  (Babacan-Yıldız et al., 2016; Xu et al., 2003). 

Third, hetero-anamnestic information about daily functioning of the patient 
could be a reliable source to estimate cognitive impairment of the lower educated 
patient. An example of this approach is the Informant Questionnaire for Cognitive 
Decline in the Elderly (IQCODE) (Jorm & Jacomb, 1989). 

The fourth strategy is to design a new instrument that is less associated with 
education and suitable for people from different cultures. Examples are the Cross-
Cultural Dementia Screening test (CCD) (Goudsmit et al., 2017), the Rowland 
Universal Assessment Scale (RUDAS) (Storey et al., 2004), a more extensive 
screening battery named European Cross-cultural neuropsychological Test Battery 
(CNTB) (Nielsen et al., 2014) and, for MCI, the Montreal Cognitive Assessment-Basic 
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(MoCa-Basic; Julayanont et al., 2015). 
We applied all these strategies to optimize cognitive screening for low-educated 

or illiterate older minority ethnic patients. In this thesis we will describe results for 
the Dutch situation.  

 

1.6 RATIONALE OF THIS THESIS

The rationale for the research underlying this thesis was twofold. The first objective 
was to adjust, validate and/or develop suitable cognitive screening instruments for 
dementia (and MCI) for an older minority ethnic population, and gather adequate 
norms with the aim to increase diagnostic accuracy. An accurate and timely diagnosis 
of dementia gives both patients and caregivers time to plan for the future, and get 
the right care and help at the right time (Bradford et al., 2009). 

Better knowledge of (patterns of) presenting symptoms could facilitate 
recognition of dementia in minority patients. Therefore, besides zooming in on 
diagnostic accuracy of cognitive screening tests, we zoomed out and gained an 
overview of the biopsychosocial context of minority ethnic older patients in our 
geriatric day clinic. Thus, the second objective was to describe presenting symptoms 
and clinical characteristics of patients from minority ethnic populations at their first 
visit to a geriatric day clinic, and to compare them with the majority population. 
Better knowledge of (patterns of) presenting symptoms could facilitate recognition 
of dementia in minority patients.

1.6.1 Research questions
The specific research questions were:   

A. Which newly developed and existing cognitive screening instruments are 
reliable and valid for screening of dementia and MCI in minority ethnic 
older people with (very) low education? What is their diagnostic accuracy? 

B. What are clinical characteristics and presenting symptoms of minority 
ethnic older visitors with cognitive complaints to a geriatric day clinic, 
compared to native Dutch patients? Is there a typical profile of symptoms?

1.6.2 Context and setting
This thesis is a chronological collection of different research projects of the last 17 
years. Most studies were carried out at the geriatric day clinic of the Slotervaart 
hospital (2004 to 2019) and the OLVG (2019 to now). This geriatric day clinic is 
regionally and nationally known for expertise in dementia diagnostics in older 
minority ethnic people. Patients are referred for both somatic and cognitive, or 
combined complaints. Our research projects are characterized by practice-based 

18

1 1
CHAPTER 1



research questions and collaboration with other (academic) centres. In the course 
of time, several research projects were undertaken. For an overview, see Appendix 
2 (Overview of research projects relevant for this thesis). In the outline of the thesis, 
the different projects are described. 

1.7 OUTLINE OF THIS THESIS

In CHAPTER 2 (Using the MMSE as a cognitive screening test among Turkish and 
Moroccan migrants), we investigate the MMSE, the most frequently used cognitive 
screening test worldwide and in the Netherlands. We determine the diagnostic 
accuracy of the MMSE in patients from Turkish and Moroccan origin in our geriatric 
day clinic in a retrospective study design. We expected the MMSE to have low 
predictive validity due to its heavy reliance on scholastic skills. 

In CHAPTER 3 (The Cross-Cultural Dementia Screening (CCD): A new 
neuropsychological screening instrument for dementia in elderly immigrants), we 
describe the development and validation of the CCD in a multi-ethnic memory clinic 
population. The CCD was newly designed to be suitable for minority ethnic groups 
with very little or no education. The test consists of three subtests measuring 
different cognitive domains. A special feature is that the instructions are played in 
the language of the patient by the test administrator via a computer. The CCD was 
both tested in a large population of cognitively healthy people recruited in general 
practices in the SYMBOL study (Parlevliet et al., 2014) and validated in a sample of 
patients with dementia in the Slotervaart hospital memory clinic. 

In CHAPTER 4 (One size does not fit all: Comparative diagnostic accuracy of the 
Rowland Universal Dementia Assessment Scale and the Mini Mental State Examination in 
a memory clinic population with very low education), we describe diagnostic accuracy 
of the RUDAS compared to the MMSE. The RUDAS was developed in Australia to 
be suitable for a multi-ethnic population with little education (Storey et al., 2004). 
The RUDAS is shorter than the CCD and has previously been validated in many 
countries with convincing results (Naqvi et al., 2015). Our goal was to translate and 
validate the Dutch version and compare it to the MMSE. We tested our hypotheses 
in a prospectively recruited sample of minority ethnic patients in geriatric day 
clinics with a high proportion of illiterate patients. Data were gathered at three 
sites: Slotervaart hospital Amsterdam, the Erasmus Alzheimer Centre in Rotterdam, 
and the Maritime Hospital (Havenziekenhuis) in Rotterdam.

In CHAPTER 5 (Dementia detection with a combination of informant-based and 
performance-based measures in low-educated and illiterate elderly migrants), we 
describe if diagnostic accuracy can be improved by adding the IQCODE to the 
RUDAS. The IQCODE is a structured questionnaire on cognitive decline of the 
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patient, filled out by family members or informal caregivers of the patient. We used 
a subset of the sample described in CHAPTER 4 and added cognitively healthy 
community control participants to test our hypotheses. 

In CHAPTER 6 (Clinical characteristics and presenting symptoms of dementia - 
a case-control study of older ethnic minorities in a Dutch urban memory clinic), we 
describe a large group of first-time visitors to the geriatric day clinic of Slotervaart 
hospital from 2014 to 2017. This study was set up retrospectively in 2019 and 
called ‘PROPS’ (Prognosis and Presenting Symptoms in ethnically diverse patients 
with dementia). The central aim was to improve timely (pattern) recognition of 
dementia. We compared minority ethnic patients with the Dutch native majority in 
terms of clinical characteristics and presenting symptoms. Our hypotheses were 
that minority ethnic patients would be younger, have more dementia symptoms 
(cognitive and neuropsychiatric) and more somatic comorbidity than the majority 
population at their first visit to a geriatric day clinic. 

In CHAPTER 7 (General discussion), the findings are integrated in a summary, 
and methodological considerations, relevancy of the findings, recommendations 
for improvement, and future directions in this field of research are discussed. 
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ABSTRACT

Introduction & design
In this retrospective chart review study, diagnostic accuracy of the Mini Mental State 
Examination (MMSE) was investigated in 106 patients of Turkish and Moroccan 
descent, who visited the geriatric day clinic of the Slotervaart hospital. Almost two 
thirds of the patients did not have any education. The MMSE was administered with 
the help of a professional interpreter and the score was corrected for missed items. 
Items were mainly missed due to limited scholastic skills due to lack of education. 

Results
Forty-four (41%) patients received a diagnosis of dementia by a retrospective file 
check of criteria of dementia. The optimal cut-off score of the MMSE was <18, based 
on the Youden Index. The area under the curve was 0.85. 

Conclusion
We conclude that the MMSE had reasonable diagnostic accuracy in this population 
provided that it is administered with a formal interpreter, the score is corrected for 
missed items, and the cut-off score is lowered to 18. 
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INTRODUCTION

Diagnosing dementia in older patients with a Turkish or Moroccan migration 
background is difficult due to a number of factors. Important obstacles are the 
language barrier, cultural differences, and the often very low educational level. 
These obstacles influence the performance on cognitive tests. First, Dutch language 
proficiency is generally low in older migrants (Schellingerhout, 2004). Thus, an 
interpreter is needed to translate during the geriatric and cognitive assessment. 
Second, the cultural differences may lead to limited diagnostic accuracy of 
neuropsychological tests (Manly, 2008). Third, many Turkish and Moroccan older 
people are very low educated or are illiterate (Schellingerhout, 2004). Education and 
illiteracy are important factors influencing performance of cognitive tests (Ardila et 
al., 2010). Scholastic skills (e.g. reading, writing, drawing, calculating, memorizing)  
are often needed to perform well on cognitive tests. Thus, care professionals in 
memory clinic settings need to take those barriers into account when a patient of 
Turkish or Moroccan descent is referred for cognitive diagnosis (Goudsmit et al., 
2011). 

Worldwide, the Mini-Mental State Examination (MMSE) (Folstein et al., 1975) 
is the best known and most widely used test (Mitchell, 2009; Tsoi et al., 2015). 
The MMSE is a short cognitive status test in which several cognitive domains 
are covered: orientation, registration, attention or calculation (serial sevens or 
spelling), recall, naming, repetition, comprehension (verbal and written), writing, 
and construction. Score range is from 0 to 30, and a cut-off score of <24 or <23 is 
generally considered indicative for dementia (Tsoi et al., 2015). 

However, the MMSE has a number of limitations. Due to reliance on skills learned 
at school, the MMSE scores of healthy illiterate people generally range from 14 to 
20, which is far below the suggested cut-off score (Ardila et al., 2010). The MMSE 
could not  distinguish between cognitively healthy illiterate people and literate 
patients with Alzheimer’s disease (Youn et al., 2011). The MMSE was not suitable 
in Turkish immigrants with less than five years of education (Nielsen et al., 2012). 

However, the MMSE is still the most often used cognitive test. Therefore, we 
evaluated the MMSE as a screening test for dementia in older Turkish and Moroccan 
migrants. Our expectation was that the usual cut-off score would yield many false-
positive results, but that a corrected MMSE score could be used as an alternative. 
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METHOD

Design
Retrospective chart review.

Subjects
All patients with a Turkish or Moroccan background who visited the geriatric day 
clinic of the Slotervaart hospital in Amsterdam between January 2008 and May 2012 
were included. Patients were referred by their general practitioner (GP) because 
of combined somatic, psychiatric and cognitive problems. Patients who did not 
complete the MMSE or who did not make use of a professional interpreter were 
excluded from analyses.

Procedure 
Patients received a standard diagnostic work-up, which included medical history 
taking, hetero-anamnesis, physical examination, laboratory tests, and two cognitive 
tests (see below), administered with assistance of a professional interpreter. Also, 
an evaluation by the occupational therapist was performed. Ancillary examinations 
(such as brain imaging or neuropsychological assessment) were carried out on 
indication. The clinical diagnosis was based on all of the above information. 

Materials
Apart from the MMSE, the Seven Minute Screen (Solomon et al., 1998) was 
administered. The Seven Minute Screen exists of four subtests which assess time 
orientation, memory, executive functioning and visual construction. The Seven 
Minute Screen contributed to the clinical diagnosis, but was not further analysed 
in this study. 

In the majority of the patients, not all MMSE items could be administered. Items 
that were often skipped were writing or reading a sentence and the arithmetic 
task. The main reason was lack of education, another was fatigue. The corrected 
MMSE score in those cases was recalculated as follows: total obtained score * (30/ 
maximum possible score given the number of actually administered items). 

Chart review procedure
Demographic characteristics were gathered from charts retrospectively. Ethnicity 
was based on country of birth. Education was noted as a dichotomous variable (no 
education/ education). 

Diagnosis of dementia
To avoid inclusion of the MMSE score in the diagnosis, a research diagnosis 
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was made for use in the present analyses. This research diagnosis was made 
retrospectively, based on chart review (by JC, MG and LZ). We checked the patient 
chart for the  international criteria for dementia (Alzheimer’s disease: NINCDS-
ARDRA criteria, vascular dementia: NINDS-AIREN, frontotemporal dementia: Neary 
criteria, Lewy body dementia: Mc Keith criteria) (McKeith et al., 1996; McKhann et 
al., 2011; Neary et al., 1998; Roman et al., 1993). Mild cognitive impairment (MCI) 
was classified as no dementia. 

For statistical analyses, we combined all patients with dementia into one ‘dementia 
group’, because of limited numbers in each nosological category. In cases in which 
the research diagnosis did not match the clinician’s diagnosis, an independent 
geriatrician -blinded for MMSE results- was asked to make an assessment based 
on the correspondence to the referring physician. This reassessment was then 
regarded as the definitive research diagnosis. 

Statistical analyses
Differences in MMSE scores between subgroups were analysed by analysis of 
variance. Diagnostic accuracy was determined by calculating a Receiver Operating 
Characteristic curve (ROC) for group status (dementia/ no dementia). Sensitivity 
and specificity for the MMSE predicting group status (dementia/ no dementia) were 
calculated for different cut-off scores. The best cut-off score of the MMSE was 
determined based on the Youden Index: sensitivity + specificity – 1 (Youden, 1950). 
Statistical calculations were performed with SPSS version 20. 

RESULTS

Between January 2008 and May 2012, 190 patients with a migration background 
visited the geriatric day clinic, of whom 106 were migrants of Turkish and Moroccan 
descent (Table 1). In 29 cases, the research diagnosis differed from the original 
diagnosis given by the geriatrician. The discrepancies consisted of patients who 
received a research diagnosis of dementia, but were diagnosed by the geriatrician 
as having MCI or, less frequently, depression. After blinded reassessment, 7 patients 
were labelled as ‘patient with dementia’ and 22 as ‘patient without dementia’.

Patients with dementia were older than patients without dementia. There 
was no significant difference in education and gender between patients with and 
without dementia.
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Table 1 – Demographic characteristics for the total population, the patients with dementia 
and those without dementia

Total Dementia No dementia
N 106 44 62
Age (M) 71 73 70*
Women (N; %) 49 (46%) 16 (36%) 33 (52%)
No education (N; %) 62 (58%) 25 (57%) 37 (60%)
* p=0.042 with Mann-Whitney U test

Table 2 shows the MMSE-scores for the different subgroups. In 83% of patients, not 
all items of the MMSE were administered, thus a corrected score was calculated. 
There was no significant difference in MMSE-scores between men and women and 
between Turkish and Moroccan patients. Patients without education achieved a 
lower MMSE-score than those with education, but this different was not significant. 
Patients with dementia had a lower MMSE-score than patients without dementia. 

Table 2. (Corrected) MMSE scores, standard deviations and dispersion for different 
subgroups 

  N Mean (corrected) 
MMSE score

Standard 
deviation

Dispersion 
(min-max) p-value

Men 57 16.6 6.5 0-28
Women 49 15.9 6.0 1-25 0.47
Turkish 44 17.3 5.4 4-26
Moroccan 62 15.1 6.7 0-27 0.32
Educated 39 17.4 6.5 5-27
Not educated 65 15.2 6.1 0-26 0.10
No dementia 62 19.5 4.8 6-28
Dementia 44 11.9 5.7 1-23 <0.001
Total 106 16.2 6.2 0-28

Note: p-values based on ANOVA 

In table 3, a cross table of the MMSE with the usual cut-off score (<24) and with an 
alternative cut-off score (<18) are shown. More than 80% (51/62) of the patients 
without dementia were classified as having dementia with the regular cut-off score 
of 24. Based on the Youden Index, an optimal balance between sensitivity (84%) 
and specificity (77%) was reached at a cut-off score of <18. The AUC was 0.85.
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Table 3. Cross table of the MMSE with cut-off scores of 24 and 18 points (<24 or <18 classify 
as ‘dementia’)
Research diagnosis MMSE <24 MMSE ≥24 Total 
Dementia 44 0 44
No dementia 51 11 62
Total 95 11 106

MMSE <18 MMSE ≥ 18
Dementia 37 7 44
No dementia 14 48 62
Total 51 55 106

DISCUSSION 

As has been found in previous studies (Ardila et al., 2010), the MMSE was difficult 
to administer and interpret in older migrants. Patients without dementia achieved 
an average (corrected) MMSE-score of 19.5, which is considerably lower than the 
recommended cut-off score. The ROC curve had an AUC of 0.85, which stands 
for reasonable diagnostic accuracy. In a meta-analysis of studies in people from 
diverse linguistic and cultural backgrounds, a similar AUC of 0.86 was found for the 
MMSE (Naqvi et al., 2015). However, at the usual cut-off score of 24 points, a large 
majority of the patients without dementia were classified as having dementia.

 In our sample, a cut-off score of 18 provided the best combination of sensitivity 
(84%) and specificity (77%). In low educated and partly illiterate older people in 
Turkey, a comparable cut-off score of 19 was found resulting in sensitivity of 82% 
and specificity of 92% (Keskinoglu et al., 2009). Thus, our hypothesis that the MMSE 
with a traditional cut-off score would yield an unacceptably high number of false-
positives was confirmed. At a cut-off score of <18 the diagnostic accuracy was 
reasonable. 

An important limitation resulting from the retrospective nature of our study is 
that the research diagnosis was based on a chart review. In general, a clinician’s 
diagnosis is preferred, as the observation of and interaction with the patient is 
guiding in the diagnostic process. However, the clinician’s diagnosis could not be 
used because the MMSE score formed part of this (Noel-Storr et al., 2014). Use of 
the clinical diagnosis would have led to incorporation bias. 

Another important limitation is that diagnostic accuracy results are  based 
on a corrected MMSE score. In most cases MMSE scores were not complete. The 
corrected score was based on the expectation that items were missed due to 
inability of reading, writing, drawing and calculating. Unfortunately, raw scores were 
not available for all patients. Thus, a systematic investigation of which items were 
missed was not possible. However, it is possible that items were not missed due to 
lack of education, but due to cognitive deterioration. A corrected score could have 
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led to masking of cognitive impairment and thus to under-detection of dementia. 
Also, the number of actually administered items differed per patient. 

Unfortunately, we had no complete information on the reasons why items were 
skipped. In a prospective study, a scoring method on missed items (e.g. ‘not asked’/ 
‘asked but not able to answer’/ ‘asked but not willing to answer’) could shed light on 
how performance comes about. 

CONCLUSION

Our findings indicate possible usefulness of the MMSE in older migrants from Turkish 
and Moroccan background, provided that a) it is administered with assistance of a 
professional interpreter, b) the score is corrected for missed items, and c) the cut-
off score is lowered to <18. 
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ABSTRACT

Objective
Currently, approximately 3.9% of the European population are non-EU citizens, 
and a large part of these people are from ‘non-Western’ societies, such as Turkey 
and Morocco. For various reasons, the incidence of dementia in this group is 
expected to increase. However, cognitive testing is challenging due to language 
barriers and low education and/or illiteracy. The newly developed Cross-Cultural 
Dementia Screening (CCD) can be administered without an interpreter. It contains 
three subtests that assess memory, mental speed, and executive function. We 
hypothesized the CCD to be a culture-fair test that could discriminate between 
demented patients and cognitively healthy controls. 

Method
To test this hypothesis, 54 patients who had probable dementia were recruited via 
memory clinics. Controls (N = 1625) were recruited via their general practitioners. All 
patients and controls were aged 55 years and older and of six different self-defined 
ethnicities (Dutch, Turkish, Moroccan-Arabic, MoroccanBerber, Surinamese-Creole, 
and Surinamese-Hindustani). Exclusion criteria included current or previous 
conditions that affect cognitive functioning. 

Results
There were performance differences between the ethnic groups, but these 
disappeared after correcting for age and education differences between the 
groups, which supports our central hypothesis that the CCD is a culture-fair test. 
Receiver-operating characteristic (ROC) and logistic regression analyses showed 
that the CCD has high predictive validity for dementia (sensitivity: 85%; specificity: 
89%). 

Discussion
The CCD is a sensitive and culture-fair neuropsychological instrument for dementia 
screening in low-educated immigrant populations.
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INTRODUCTION 

Currently, approximately 3.9% of the European population are non-EU citizens, and 
a large part of these people are from ‘non-Western’ societies, such as Turkey and 
Morocco (19.6 million people; Eurostat, 2015). In the coming decades, this immigrant 
population will grow older, and the incidence of both mild cognitive impairment 
and dementia will increase accordingly. Accurate information about the prevalence 
of dementia is not available for most of the minority groups in European countries. 
The diagnosis of dementia in elderly immigrants can be challenging for a number 
of reasons. Most of the elderly immigrants from ethnic minorities have a limited 
knowledge of the host country’s language, and many are low educated or even 
illiterate. Due to these barriers, either cognitive testing is not possible, or the degree 
of cognitive impairment is overestimated due to the minorities’ poor results on 
conventional cognitive screening instruments (Ardila, 2005; Manly & Espino, 2004; 
O’Bryant & O’Jile, 2004). For instance, on the Mini Mental State Examination (MMSE), 
scores that are as low as 14 points (that is, 10 points under the normal cutoff 
score of 24 points) may still be normal for illiterates (Ardila et al., 2010). Cultural 
factors may further influence these minorities’ perception of cognitive symptoms 
that accompany dementia, their likelihood of visiting a memory clinic, and the 
communication between these patients and their general practitioners (GPs) and/
or specialists (Mukadam et al., 2011). Memory clinics across Europe are currently 
not well prepared for the elderly immigrant population, mainly because there are 
hardly any culturally appropriate cognitive screening tests available (Nielsen et 
al., 2011). We developed a new neuropsychological dementia screening test, the 
Cross-Cultural Dementia screening (CCD; Goudsmit et al., 2014). In this paper, we 
present data on the standardization and validation of the CCD (i.e., the diagnostic 
accuracy) in both cognitively healthy participants and demented patients. 

METHOD

Features of the CCD 
The CCD was developed in 2005 in a general hospital (Medical Centre Slotervaart) 
in Amsterdam. The CCD consists of three subtests that measure memory, mental 
speed, and executive function. Memory is assessed by the Objects test, which is a 
memory test that uses coloured pictures of everyday objects, such as household 
items, tools, food, and clothing. The participant has to recognize 30 target items 
that are among an increasing number of distractors (92, in total). This test has two 
parts: a learning trial with immediate recognition (Part A) and a delayed recognition 
trial (Part B). The score of the Objects test represents the number of correctly 
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recognized targets (maximum: 30) plus the number of correctly rejected distractors 
(maximum: 92). The maximum total score for immediate and delayed recognition 
is 122 each. 

Mental speed and inhibition are assessed by the Sun–Moon test, which is a 
series of suns and moons that the participant has to name as fast as possible in 
his or her mother tongue (Part A). For an example, see Figure 1. In the second part 
of the test (Part B), the participant is asked to say “sun” when a moon is shown 
and “moon” when a sun is shown, which evokes a Stroop effect (Stroop, 1935). The 
scores of Parts A and B include the time to completion in seconds plus the added 
penalty seconds for mistakes; accordingly, both speed and accuracy are taken into 
account. 

Mental speed and divided attention are assessed by the Dots test, which is 
based on the Trail Making Test (Reitan & Wolfson, 1985). Instead of letters and 
numbers, this task uses stimuli that resemble domino pieces. In the first part of 
the test (Part A), dominoes that have one to nine dots have to be connected in the 
right order as fast as possible by drawing a line in pencil. In the second part (Part 
B), the participant must connect black and white dominoes to one another, in both 
an alternating and an ascending order from one to nine, as fast as possible (i.e., 1 
white–1 black–2 white–2 black, etc.; see Figure 2). The scores include the time in 
seconds on both Part A and Part B. Mistakes are also scored, but they are only used 
for the qualitative analysis. 

The CCD does not require general factual knowledge or reading and writing 
skills. The test provides multiple examples in order to ensure that the participant 
understands the instructions. The test can be administered without the 
experimenter needing to speak in the participants’ language. Test instructions 
are given by the computer by the digitally recorded standard instructions in the 
participants’ language. Currently, the CCD is available in six languages: Dutch; 
Turkish; Moroccan-Arabic and Tarifit (two languages that are commonly spoken 
by Moroccans in the Netherlands); and Sranantongo and Sarnámi-Hindustani (the 
most spoken of the Surinamese languages by the Creoles and the Hindustani, 
respectively).

Figure 1. Example of a stimulus material from the Sun-Moon test.
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The test instructions were translated by professional translators and were judged for 
suitability by bilingual and bicultural administrators. Furthermore, the test requires 
no or minimal verbal response from the participant; only behavioral responses, 
such as pointing to the correct alternative, are required. Note: The Sun–Moon test 
is the only exception to the nonverbal procedure because the administrator needs 
to know the words for sun and moon in the participants’ language in order to score 
the task. The administration time is approximately 20 minutes.

EXPERIMENT 1: STANDARDIZATION

METHOD

Participants
Participants were recruited to the SYMBOL-study of the Academic Medical Centre 
in Amsterdam (AMC), the Netherlands. SYMBOL stands for Systematic Memory 
Testing Beholding Other Languages (Parlevliet et al., 2014). Inclusion occurred 
from May 2010 to May 2013. Participants were approached through their GPs, who 
were located in seven cities in the Netherlands, which all have a large immigrant 
population. Informed consent was obtained from all of the participants. The 
study was approved by the AMC institutional review board. All of the patients 
of the participating GPs who met the inclusion criteria (being of Dutch, Turkish, 
Moroccan, or Surinamese descent and being aged 55 years or older) were invited 
to participate in the study via a letter that was sent by their GP and the research 
team. Afterwards, they received a telephone call from a bilingual and bicultural 
interviewer who provided them with further explanation about the study. If the 
participant was interested, an appointment was made at the GP’s practice or at a 
local (senior) center, or they were visited at home. 

All of the eligible participants were screened for exclusion criteria, which were 
reported by the participant, a family member, and/or the GP. These included 
current or a history of neurological diseases, such as brain tumors, epilepsy, severe 
strokes with permanent disabilities, brain injury with a loss of consciousness for 
more than an hour and hospitalization, memory complaints that are worse than 
normal for one’s age, obvious cognitive impairment (as judged by the examiner), 
psychosis at the time of assessment, or a history of psychosis or bipolar disorder. 
In addition, a few participants (n = 14) were excluded due to problems with the 
test administration (i.e., severe visual problems or a lack of cooperation). All of the 
participants completed the CCD and a structured questionnaire. The questionnaire 
(necessary, taken orally for illiterate participants) contained questions on 
demographic characteristics, medical history, self-perceived cognitive functioning 
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(Question 6 of the EuroQoL 5D+C) (Brooks, 1996; Krabbe et al., 1999), and 
depressive symptoms (using the Geriatric Depression Scale–2 or –15)  (Arroll et al., 
2003; Sheikh & Yesavage, 1986).

 

Figure 2. Example of a stimulus material from the Dots test (part B).

Bilingual and bicultural interviewers administered the CCD and the questionnaire. 
All of them were students in psychology or in a related discipline, and they received 
9–12 hours of training on the administration and scoring of the CCD. Procedure 
Participants were divided into six groups, based on their self-defined ethnicity: 
Dutch, Turkish, Moroccan-Arabic, Moroccan-Berber, Surinamese-Creole, and 
Surinamese-Hindustani. Their demographic characteristics are shown in Table 1. 
Their mean age was 65.1 years (SD = 7.4 years), and 45% were males. Education 
was scored according to the International Standard Classification of Education of 
UNESCO (ISCED, 2012). The ethnic groups differed in regard to age, F(5, 1619) = 
16.38, p < .001, sex, χ2 (5) = 59.2, p < .001, and education, Kruskal–Wallis, χ2 (5) = 
688.5, p < .001. Turkish and Moroccan participants were relatively younger and had 
less education than the native Dutch and Surinamese participants. Missing data on 
sex and education were replaced by the same proportion of the sex distribution 
(n = 27) or the median of the education level (n = 54) of the same ethnic group. 
Participants with scores on the CCD that could be defined as outliers were removed 
(n = 32–73, depending on the subtest). These outliers had a score that was less 
than 112 on immediate recognition of the Objects test, greater than 200 (s) on 
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Part A of the Sun–Moon test, greater than 250 (s) on Part B of the Sun– Moon test, 
greater than 350 (s) on Part A of the Dots test, and/or greater than 600 (s) on Part 
B of the Dots test. Statistical analyses were conducted using the IBM SPSS Statistics 
Version 20.0 for Windows.

Table 1. Demographic background of the participants from six ethnic groups.
Turkish

(n = 323)

Moroccan-
Arabic
(n = 173)

Moroccan-
Berber
(n = 59)

Surinamese-
Creole
(n = 346)

Surinamese-
Hindustani
(n = 249)

Native-
Dutch
(n = 475)

Total

(N = 1625)
Sexa

% male 46 69 45 36 36 48 45
Age (years)

Mean 63.6 63.5 65.6 64.5 64.2 67.5 65.1
SD 6.0 6.2 6.5 7.8 7.4 8.0 7.4
Range 55-83 55-79 55-77 55-91 55-87 55-95 55-95

Educationb, c

Median 1 1 0 5 3 5 4
Range 0-7 0-6 0-5 0-7 0-7 1-7 0-7

a For 27 participants, sex was not registered.
b For 54 participants, education was not registered.
c Ordinal scale: range was from 0 (illiterate/no education) to 7 (university). Eight categories: 0-no 
education; 1-less than 6 classes of elementary school; 2- elementary school; 3-more than elementary 
school, without specialized further education; 4-secondary education, skills level; 5-secondary 
education; 6-tertiary education (bachelor); 7-tertiary education (master and higher).

RESULTS

The means and standard deviations for the CCD subtest scores for each of the 
ethnic groups are shown in Table 2. 

To examine the effect of ethnicity on the CCD results, we performed an analysis 
of covariance (ANCOVA, or multivariate analysis of covariance, MANCOVA) with the 
CCD subtest scores as the dependent variables, the ethnic group as the independent 
variable, and age and education as the covariates. If the data were not normally 
distributed, they were either transformed or subjected to a nonparametric analysis. 
The average immediate recognition score on the Objects test (Part A) was 121 out 
of the 122 objects. The average score for delayed recognition (Part B) was 116 
out of the 122 objects. Thus, almost all of the participants performed very well on 
both of the subtests, which made the score distribution highly skewed. Therefore, 
differences between the ethnic groups were tested based on the Kruskal–Wallis 
test [Part A: χ2 (5) = 143.4, p < .001; Part B: χ2 (5) = 51.5, p < .001], which showed 
significant differences between the groups. Despite the skewed distribution, the 
MANCOVA was used to estimate the effect sizes.
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The effects of ethnicity, age, and education were small. Their explained variance 
(η2 ) was approximately 3%. The mean corrected time score (i.e., including penalty 
seconds in the case of errors) for the Sun– Moon test was 30 (s) for Part A (Naming) 
and 41 (s) for Part B (Interference). There were differences between the ethnic 
groups for the Sun–Moon test, for both Part A and Part B, F(10, 3168) = 18.3, p 
< .001, η2 = .06. The native Dutch group was faster than the rest; when excluding 
this subgroup, differences still remained between the other groups for Part B, F(8, 
2244) = 3.9, p < .001, but the explained variance was very small (η2 = .01). The 
differences between the ethnic groups could partly be explained by differences in 
word length of the words “sun” and “moon” in the different languages. There were 
also effects for education, F(2, 1583) = 64.1, p < .001; and age, F(2, 1583) = 32.3, p 
< .001. Higher educated and younger participants performed better, but again, the 
explained variances were very small (η2 = .08 and η2 = .04, respectively). Thus, the 
Sun–Moon test had a small to moderate association with ethnicity, education, and 
age. The average time on the Dots test for Part A was 37 sec, and on Part B it was 
104 sec. We log-transformed the scores before performing an ANCOVA for Parts A 
and B because the values were not normally distributed. 

There were differences between the ethnic groups for Part A, F(5, 1583) = 48.7, 
p < .001, η2 = .13, and for Part B, F(5, 1546) = 68.7, p < .001, η2 = .18. The native 
Dutch group was faster than the rest; when excluding this subgroup, there were no 
differences between the other groups [Part A: F(4, 1122) = 0.64, p = .64; Part B: F(4, 
1122) = 1.51, p = .20]. Education also had an impact on the performances of Parts 
A and B: Higher educated subjects performed better, F(1, 1583) = 260.9, p < .001, 
η2 = .14; F(1, 1546) = 211.9, p < .001, η2 = .12, respectively. Finally, age also affected 
the performances of Parts A and B: Younger participants performed better, F(1, 
1583) = 98.9, p < .001, η2 = .06; F(1, 1546) = 115.8, p < .001, η2 = .07, respectively. 
Level of education correlated with test results (higher educated people attaining 
better scores), with explained variances between 3% (Objects test) and 14% (Dots 
test Part B). Moreover, the standard deviations of scores tended to be larger in the 
lowest education group (see Supplementary table). 

Further analysis of cultural differences 
We hypothesized that the differences in CCD scores for the different ethnic groups 
would be caused by the fact that our six ethnic groups were not fully comparable 
with regard to education and age. Therefore, the analyses were repeated for 
three age-matched and education-matched subgroups of participants (59 were 
Moroccan-Berber, 59 were Moroccan-Arabic, and 59 were Turkish). 

Matching on age and education with the lowest educated group (the Moroccan-
Berber group) proved possible for these three ethnic groups only because both 
the Surinamese and the native Dutch group were higher educated and older, 
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comparable to the age and education distribution in their populations. For the age-
matched and education-matched ethnic groups, there was no longer a significant 
effect for ethnicity detectable. This outcome, together with the earlier analyses on 
effect of ethnicity, supported our assumption that most cultural differences on the 
CCD were in fact caused by differences in population characteristics such as age 
and education. 

STUDY 2: VALIDITY 

METHOD

Patients
Patients with a diagnosis of probable dementia were recruited from memory 
clinics. Inclusion occurred between January 2009 and March 2013. The diagnosis of 
dementia was made according to the Dutch consensus guidelines by a geriatrician 
or neurologist (Knopman et al., 2001; Waldemar et al., 2007). The CCD was not used 
as a diagnostic tool in order to avoid circularity in the diagnosis (incorporation bias). 
Informed consent was obtained for all of the patients from their primary caregivers. 
They received oral and written information about the research project, which was 
approved by the ethical committee of the hospital. 

We included 54 patients (28 were Turkish, 8 were Moroccan-Berber, 6 were 
Surinamese-Creole, 5 were Moroccan-Arabic, 5 were native Dutch, and 2 were 
Surinamese-Hindustani). The diagnoses included Alzheimer’s disease (43%), the 
combination of Alzheimer’s disease and vascular dementia (19%), vascular dementia 
(17%), dementia not otherwise specified (16%), fronto-temporal dementia (3%), 
and Lewy body dementia (2%). Information on the severity of dementia was not 
systematically scored. 

After the routine diagnostic procedures, the CCD was administered by an 
experienced neuropsychologist or by a trained examiner who had a master’s 
degree in psychology and prior experience with testing demented patients. 

Procedure 
The patients (n = 54) were matched for age, education, gender, and ethnicity to 
control for these characteristics in the participants (n = 54) who were drawn from 
the standardization sample. The discriminative capacity of the CCD was evaluated 
with receiver operating characteristics (ROC) curves, which visually reveal sensitivity 
and specificity in the area under the curve (AUC). 

Finally, to examine the predictive power of the CCD, a logistic regression analysis 
was performed with the group (control participant and demented patient) as the 
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dependent variable and with CCD performance, age, education, and the ethnic 
group as the independent variables. The patients had little education (ISCED 
scale median = 1.0; range = 0–5); most of the patients had completed less than 
elementary school. The mean age was 77 years (SD = 9), and 56% were female. The 
missing values or outliers of the demented patients were replaced by the lowest 
normal values of the patient group, 250 s for the Sun–Moon test, Part A and/or B (n 
= 14); 554 s for the Dots test, Part A (n = 21), and 574 s for the Dots test, Part B (n 
= 32). The missing values or outliers for the control participants were replaced by 
the lowest normal value in the control group, 518 s for the Dots test, Part B (n = 3). 

RESULTS

In Table 3, the CCD performance of the control participants and demented patients 
is shown. Controls performed better than demented patients on all of the subtests 
(Mann–Whitey U test for the differences in distributions between the groups were 
all significant at the p < .001 level).

Table 3. Performance on the CCD subtests by the control participants and the demented 
patients; Means (SD)

Group
Control
(n = 54)

Demented
(n = 54)

Objects test
Part A: Immediate Recognition scorea 120 (4) 107 (11)
Part B: Delayed Recognition scorea 115 (6) 97 (7)

Sun-Moon test
Part A: Corrected time score in secb 34 (15) 100 (81)
Part B: Corrected time score in secc 46 (24) 170 (78)

Dots test
Part A: Time in sec 45 (37) 285 (225)
Part B: Time in sec 157 (126) 438 (179)

a The number of good-positives plus the number of good-negatives (max.: 122). 
b Corrected time score part A  = time in part A + (penalty seconds * errors). 
c Corrected time score part B  = time in part B + (penalty seconds * errors).
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The sensitivity and specificity of the CCD subtests are shown in a ROC curve (see 
Figure 3).

Figure 3. ROC-curves that show the discrimination between the demented patients and 
controls by the 3 subtests of the CCD.

Part B of the Objects test shows the best combination of sensitivity and specificity. 
AUCs varied from .85 (Sun– Moon test, Part A) to .95 (Objects test, Part B). The 
optimal results for discriminating the controls from the demented patients were 
reached with the cutoff points that are reported in Table 4. 
These cutoff points were determined by combining the maximum scores for both 
sensitivity and specificity (i.e., Youden index) (Youden, 1950).
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Table 4. Optimal cutoff points, sensitivity, and specificity for all of the subtests, based on 54 
controls and 54 demented patients.

Cutoff scores Sensitivity Specificity
Objects test

Part A: Immediate Recognition scorea < 118 0.85 0.89
Part B: Delayed Recognition scorea < 109 0.92 0.91

Sun-Moon test
Part A: Corrected time score in secb > 39 0.81 0.85
Part B: Corrected time score in secc > 71 0.85 0.89

Dots test
Part A: Time in sec > 115 0.67 0.98
Part B: Time in sec > 216 0.85 0.83

a The number of good-positives plus the number of good-negatives (max.: 122). 
b Corrected time score A  = time in part A + (penalty seconds * errors). 
c Corrected time score B  = time in part B + (penalty seconds * errors).

To determine which subtest had the best predictive value for dementia, we 
performed a forward stepwise conditional logistic regression analysis (N = 108; 54 
demented patients and 54 matched controls). Predictors included all of the CCD 
subtest results, age, and education. In Table 5, the results of the best predictors 
are shown.

Table 5. Logistic Regression analysis results
B  S.E. Wald df Sig. Exp(B) 95% C.I. for Exp(B)

Lower Upper
Objects test, part B: 

Delayed Recognition score
-.190 .050 14.244 1 .000 .827 0.749 0.913

Sun-Moon test, part B: 
Corrected time score in sec 

.022 .008 7.277 1 .007 1.022 1.006 1.039

Constant  18.321 5.567 10.831 1 .001

Age and education were not significant predictors (p = .17 and p = .57, respectively). 
The best predictors were the Objects test, Part B (Delayed Recognition) and the 
Sun–Moon test, Part B (Interference). The other subtests did not add predictive 
value. A similar solution was reached by combining Objects test Part B with Dots 
test Part B (i.e., without Sun–Moon test Part B), with comparable predictive value. 
The final model, which combined the scores of the Objects test, Part B and the 
Sun–Moon test, Part B, correctly classified 89% of the cases, with a sensitivity of 
85% and a specificity of 89%. The results of the logistic regression analysis can be 
expressed as a logit in the following formula, where p is the estimated probability 
for dementia: 

Ln [p/(1-p)]  =  18.321 + (-0.190 * Objects test, part B) + (0.022 * Sun-Moon test, part B).
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The probability of having dementia decreases with a lower logit. For example, if 
the logit is –3, the probability of having dementia is less than 5%. If the logit is 0, 
the probability of dementia is 50%; when the logit is more than 7, the probability is 
more than 99.9%. Thus, individual scores on the CCD can be transformed to a score 
for the person’s probability of having grave cognitive disturbances due to dementia 
with this formula, which is a useful option in clinical practice. 

GENERAL DISCUSSION AND CONCLUSION

In this paper, we described the features and psychometric properties of the CCD. The 
test format, which included standardized instructions in the participant’s language, 
proved to be suitable for elderly immigrants from different ethnic backgrounds. It 
requires well-trained examiners and is suitable to be administered in specialized 
centers such as memory clinics. 

In Experiment 1, we examined the effect of demographic variables on the CCD 
scores. The memory test (Objects test) was only minimally related to ethnicity. 
Performance on the Sun–Moon test, however, was influenced by ethnicity, which 
might be because the length of the words for sun and moon vary in the different 
languages. For example, the Turkish word for “sun” consists of two syllables 
(“güneş”), whereas the Surinamese word only has one syllable (“son”). Performance 
on the Dots test was influenced by the ethnic background of the participants, 
but this effect disappeared when correcting for age and education differences 
between the groups. Overall, these results support our hypothesis that the CCD is 
a culture-fair test. Education and age had a weak association with the Objects test, 
a weak to moderate association with the Sun–Moon test, and a moderate to strong 
association with the Dots test. Education and age effects on neuropsychological 
test results are common, which is reflected in the norms tables for most of the 
neuropsychological tests (Lezak et al., 2012). Similarly, the CCD manual provides 
the norms tables for different age and education groups (Goudsmit et al., 2014). 

In Experiment 2, we compared control participants and demented patients. 
The three CCD subtests all showed good sensitivity and specificity for dementia. 
The predictive validity of the combinations of subtests was good (89% of the cases 
were correctly classified, with a sensitivity of 85% and a specificity of 89%). The 
results of the Objects test, Part B (Delayed Recognition) and Sun–Moon test, Part B 
(Interference) were the strongest predictors for dementia. 

Some limitations of this study have to be addressed. First, we only included 
participants from a limited number of ethnicities due to the available language 
versions of the CCD. Further study of CCD performance in other ethnic groups, 
such as the Chinese population, would be interesting (and is in progress). Second, 
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because the exclusion criteria for the control participants were based on self-
reports and information from the GP, it is possible that certain control participants 
were, in fact, cognitively impaired. Although we corrected for this possibility by 
deleting or replacing improbably low or missing scores, this may have led to lower 
scores in the control group. Third, the Dots test seemed to be too difficult for a few 
illiterate control participants and for many of the dementia patients, which could 
explain why this subtest had no additional predictive value in the logistic regression 
analysis. Finally, despite all our efforts, we only were able to include a limited 
number of demented patients, which makes our results less robust. However, the 
most prevalent types of dementia were represented in the study. 

Apart from these limitations, the strengths of the CCD are that it has better 
psychometric properties than the MMSE (which has a sensitivity of .76 and a 
specificity of .83) (Eefsting et al., 1997). The predictive validity of the CCD also 
favorably compares to that of other brief, culture-sensitive screening tests, such as 
the Fuld Object Memory Evaluation (FOME) and the Rowland Universal Dementia 
Assessment Scale (RUDAS), and the CCD assesses more domains than the Common 
Objects Memory Test (COMT) (Kempler et al., 2010; Nielsen & Jørgensen, 2013; 
Rideaux et al., 2012). Furthermore, the CCD has the advantage that it may be 
administered without an interpreter. In conclusion, the CCD is a promising tool 
for the screening of cognitive impairment in elderly immigrants, and it has been 
proven to overcome low education or illiteracy barriers, language barriers, and 
cultural differences. The CCD is a useful complement to the usual multidisciplinary 
diagnostic workup in memory clinics. 
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ABSTRACT

Background
Diagnosing dementia in elderly immigrants is often difficult due to language and 
cultural barriers, low education, and illiteracy. We compared the diagnostic accuracy 
of the Rowland Universal Dementia Assessment Scale (RUDAS) to that of the Mini 
Mental State Examination (MMSE). 

Methods
A total of 144 patients (42 with intact cognition, 44 with mild cognitive impairment 
[MCI], and 58 with dementia) were administered both instruments and were 
diagnosed by specialists blinded for MMSE and RUDAS results. 

Results
Areas under the curve for discriminating intact cognition from MCI and dementia 
were comparable for RUDAS (0.81; 95% confidence interval 0.74–0.88) and 
MMSE (0.75; 95% confidence interval 0.69–0.85). Education and literacy were not 
correlated with the RUDAS but had a medium-large correlation with the MMSE (rho 
= 0.39). 

Conclusions
The study provides additional evidence for the usefulness of the RUDAS in a highly 
illiterate, culturally diverse geriatric outpatient population.
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INTRODUCTION 

Currently, more than 46 million people worldwide are diagnosed with dementia 
and this number is expected to increase to 131 million in 2050 (Livingston et 
al., 2017). Timely diagnosis of dementia is important to unlock gateways to care, 
promote adequate coping, treat or delay cognitive and neuropsychiatric symptoms, 
and prepare for the future.

In ethnically diverse elders, the diagnosis of dementia is often delayed (Cooper 
et al., 2010). This is probably due to various factors. First, there may be cultural 
barriers such as a lack of understanding that dementia is an illness rather than a 
consequence of normal aging, stigmatizing or shameful views on dementia, negative 
experiences with and limited access to care facilities, and beliefs that caring for the 
patient with dementia is a family or personal responsibility (Livingston et al., 2017; 
Mukadam et al., 2011; T. Rune Nielsen & Waldemar, 2016).

Second, immigrants sometimes have limited proficiency in the host country’s 
language which causes a language barrier. In the Netherlands, large ethnic minority 
groups are formed by non-Western immigrants from former colonies (Surinam and 
the Netherlands Antilles) and labor migrants in the 1970s. Especially the Turkish 
and Moroccan immigrants lack Dutch language proficiency and are generally very 
low educated and often illiterate (Schellingerhout, 2004).

A third factor that complicates timely diagnosis in populations where 
illiteracy or low educational attainment is common is the limited applicability of 
standard cognitive tests. However, cognitive tests are indispensable for dementia 
diagnosis (McKhann et al., 2011). Illiteracy profoundly affects performance on 
neuropsychological tests (Ardila et al., 2010). Literacy encompasses more than 
being able to read and write; it also influences knowledge about how and when 
to apply literacy skills (meta-linguistic awareness), as well as phonological skills, 
hand-motor sequences, declarative and working memory, executive functions, 
and visuospatial abilities (Ardila et al., 2010; Manly et al., 1999). As a result, people 
with illiteracy often perform worse on tasks like naming, comprehension, verbal 
abstraction, figure recognition, and orientation (Ardila et al., 2010; Manly et al., 
1999). Furthermore, illiterate people exhibit less ‘test-wiseness’: they are less used 
to taking tests and less familiar with the formal procedures that are involved (Manly 
et al., 1999; Nell, 1999). There is ample evidence that low-educated or illiterate 
migrant populations perform worse on standard dementia screening tests such as 
the Mini Mental State Examination (MMSE) (Folstein et al., 1975) resulting in a high 
risk of false positive test results (i.e., low specificity) (Borson et al., 2005; Mitchell, 
2009; Ostrosky-Solís et al., 2000).

Thus, incidence and prevalence rates of dementia in illiterate and low-educated 
populations can be biased (i.e., overestimated) when they are solely based on 
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standard cognitive tests. However, data from epidemiological research in which 
these biases are taken into account (e.g., by using a clinical mental status interview, 
informant interview, cross-culturally validated cognitive tests, or adjusted cutoff 
scores to reach a dementia diagnosis) show that illiteracy or lower education 
strongly predict earlier dementia diagnosis and dementia prevalence (Livingston et 
al., 2017; Nitrini et al., 2009; Prince et al., 2003; Zahodne et al., 2015). Livingston and 
colleagues (2017) calculated that less education (defined as no secondary school 
education) is associated with a relative risk of dementia of 1.59 (95% confidence 
interval 1.26–2.01). These findings support the cognitive reserve hypothesis, 
which states that individual differences in the cognitive processes underlying task 
performance allow some people to cope better than others with brain pathology 
(Stern, 2009). In the Netherlands, a recent study suggests that dementia prevalence 
might be higher in Turkish and Moroccan immigrants than in native Dutch people 
(Parlevliet et al., 2016).

In summary, illiterate or low-educated elderly migrants have a higher risk of 
developing dementia, but at the same time diagnosing dementia in this group in 
clinical practice is harder since standard cognitive tests are not suitable. This ‘double 
whammy’ is acknowledged by clinicians and researchers in several countries across 
Europe (Nielsen et al., 2011) and has led to the development of cognitive screening 
tests for culturally and linguistically diverse elderly. Cross-culturally validated cognitive 
screening tests for dementia include the Cross-Cultural Cognitive Examination 
(CCCE) (Glosser et al., 1993), the Community Screening Instrument for Dementia 
(CSID) (Prince et al., 2003), the Cognitive Abilities Screening Instrument (CASI) (Teng 
et al., 1994), and the Cross-Cultural Dementia screening test (CCD) (Goudsmit et al., 
2017). All these instruments take an administration time of 20–35 min. In clinical 
practice, brief dementia screening tests are preferred, which is likely why the MMSE 
is still the most popular dementia screening test used worldwide (Mitchell, 2009). The 
only brief dementia screening test to our knowledge that was specifically designed 
for low-educated culturally and linguistically diverse elders is the Rowland Universal 
Dementia Assessment Scale (RUDAS), which can be administered in 10 min (Storey 
et al., 2004).6 The RUDAS was developed in Australia and covers various cognitive 
domains: visuospatial orientation, praxis, visuoconstructional drawing, judgment, 
language, and memory. The RUDAS has been translated and validated in several 
countries including India, Thailand, Denmark, Lebanon, Iran, and Spain (Chaaya et 
al., 2016; Iype et al., 2006; Limpawattana et al., 2012; Mateos-Álvarez et al., 2017; 
Nielsen et al., 2012; Salary et al., 2014). In a meta-analysis of 11 studies with 1,236 
participants in 6 countries (Naqvi et al., 2015), the RUDAS was judged to have good 
psychometric properties. Six of the included studies compared RUDAS and MMSE 

6  An adapted version of the Montreal Cognitive Assessment Scale (MOCA) (Nasreddine et al., 2005) for illiterate 
and low educated populations is available, the ‘MOCA-Basic’ (Julayanont et al., 2015), but it is designed as a screen-
ing test for MCI and not dementia.
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scores: receiver operating characteristics (ROC) curves for discriminating healthy 
from demented subjects were comparable for both instruments (area under the 
curve [AUC]: RUDAS 0.87; MMSE 0.86). Education and language were more highly 
correlated with RUDAS scores than with MMSE scores. The tested populations 
included low-educated people (mean years of education varied from 4 to 11 years), 
but only a low proportion of people with illiteracy (4–33%) (Naqvi et al., 2015). 

Since many elderly people in Turkish and Moroccan minority populations in the 
Netherlands are illiterate or very low educated, it is important to determine the 
diagnostic accuracy of the RUDAS in an illiterate population. Chaaya and colleagues 
(2016) determined RUDAS performance in an Arabic-speaking population of whom 
half were illiterate and found a good diagnostic accuracy of the RUDAS; however, 
the MMSE was not investigated in this study. Therefore, we compared the diagnostic 
accuracy of the RUDAS versus the MMSE in a large immigrant population with a 
high illiteracy rate. In this study, we translated and validated a Dutch version of 
the RUDAS. We included patients of non-Western (mainly Moroccan and Turkish) 
descent visiting three geriatric outpatient clinics in the Netherlands. The diagnostic 
accuracy of both the MMSE and RUDAS was determined by comparison with a 
dementia diagnosis by a specialist (i.e., the gold standard). We expected the RUDAS 
to perform at least as good as, or even better than, the MMSE and to be less 
sensitive to illiteracy and educational level than the MMSE.

METHOD

Participants
Our population comprised patients referred to a geriatric outpatient clinic by their 
general practitioner for somatic and/or cognitive evaluation. The sample consisted 
of 152 consecutive non-Western patients recruited from February 2016 until July 
2017 at a geriatric outpatient clinic in Amsterdam (Medical Centre Slotervaart) 
and two geriatric outpatient clinics in Rotterdam (Erasmus Medical Centre and 
Havenziekenhuis). All clinics were secondary or tertiary care institutions. Inclusion 
criteria were non-Western descent based on self-defined ethnicity and age 
≥55 years. Exclusion criteria were serious vision or hearing disabilities or other 
conditions that could interfere with cognitive testing (e.g., paralysis, aphasia, or 
refusal to cooperate) and failure to complete both MMSE and RUDAS. Of the 152 
patients, 12 subjects were excluded after completion of the test protocol; 1 because 
of a missing MMSE score, and 11 because of missing RUDAS scores.
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Instruments
RUDAS
The RUDAS is a dementia screening test that consists of 6 subtests: registration and 
delayed recall of a 4-item verbally presented shopping list, visuospatial orientation 
(naming body parts), praxis (alternating hand movements), visuoconstructional 
drawing of a cube, judgment (asking which safety precautions one takes when 
crossing a street), and category fluency (animals) (Storey et al., 2004). The 
maximum score is 30 points, with a higher score reflecting better performance and 
an advised cutoff score of < 23. Administration was done by trained specialized 
nurses assisted by a professional interpreter. For this study, the original English 
version was translated into Dutch and then back-translated to English. To facilitate 
administration, a written Turkish or Arabic version was also available for the 
professional interpreter. For the 54 patients speaking other languages (e.g., Urdu, 
Chinese, Hindi, or Tarifit, a Moroccan dialect that cannot be transcribed), the 
interpreter translated the RUDAS at the moment of administration.

MMSE
The MMSE is an 11-item dementia screening test that assesses orientation, 
registration, attention and calculation (serial sevens or spelling), recall, naming, 
repetition, comprehension (verbal and written), writing, and construction. The 
maximum score is 30 and the advised cutoff score is < 24, with a higher score 
reflecting better performance (Folstein et al., 1975). Illiterate subjects who were 
unable to perform certain test items (e.g., writing a sentence) were assigned zero 
points for that item. Administration was done by trained specialized nurses assisted 
by a professional interpreter.

IQCODE-sf
The Informant Questionnaire on Cognitive Decline in the Elderly-short form 
(IQCODE-sf) is a 16-item questionnaire which assesses cognitive decline and/or 
improvement over the last 10 years (Jorm, 2004). The IQCODE-sf is filled out by an 
informant, for example, a relative or other caregiver. Each item is rated on a 5-point 
scale from 1 (“much better”) to 5 (“much worse”). Ratings are averaged over the 16 
items, resulting in a total score ranging from 1 to 5, with 3 representing “no change.” 
The IQCODE-sf is not affected by level of education (Cherbuin & Jorm, 2017; Phung 
et al., 2015) or language of administration (Quinn et al., 2014). IQCODE-sf scores 
could only be obtained when the patient or participant was accompanied by a 
caregiver who was able to read and write Dutch.

CDR
The Clinical Dementia Rating scale (CDR) (Morris, 1993) is a global dementia staging 
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instrument. Based on a semi-structured interview with the patient and an informant, 
cognitive performance is judged on 6 domains: memory, orientation, judgment and 
problem solving, community affairs, home and hobbies, and personal care. The 
CDR domain scores and the total global CDR score are both rated on 5 levels: 0 
(no cognitive impairment), 0.5 (very mild dementia), 1 (mild dementia), 2 (moderate 
dementia), or 3 (severe dementia). We also calculated the ‘sum of boxes score’ (CDR-
SOB) by adding all scores on each of the 6 domains, resulting in a score ranging 
from 0 to 18. The CDR has been used globally as a criterion for dementia severity in 
clinical trials, also in low-educated and culturally diverse populations (Chaves et al., 
2007). In our study, the CDR was obtained by the geriatrician or neurologist based 
on the clinical interview. In case of missing CDR domain scores, the CDR total global 
score was based on the data in the patient file and the CDR-SOB was not calculated.

Other Cognitive Tests
Patients were also administered other cognitive tests which were used to contribute 
to the research diagnosis but were not separately analyzed. In the Amsterdam 
branch of the study, the Seven Minute Screen (Solomon et al., 1998) and the CCD 
(Goudsmit et al., 2017) were administered. In the Rotterdam branch, the CCD was 
administered, and depending on the referral question, other neuropsychological 
tests were added. Since the CCD is a test that relies on standard instructions given 
by a computer program, it could only be administered when patients spoke one of 
the available languages (Turkish, Moroccan Tarifit, Moroccan Arabic, Surinamese, 
Hindi, or Dutch). The CCD total probability score was used to describe different 
groups. This total score is based on the memory and executive functions subtests 
(Objects test part B and Sun-Moon test B) and gives the probability of having 
cognitive impairment due to dementia based on a logistic regression formula 
validated in a group of healthy volunteers versus dementia patients (Goudsmit et 
al., 2017). The range is 0 to 100; 0 representing a low probability and 100 a high 
probability.

Design and Procedure
The study design was cross-sectional. Patients were enrolled in the usual diagnostic 
workup consisting of an interview with patient and caregiver, physical examination 
by a geriatrician or neurologist, cognitive testing, and laboratory testing, all on 
the same day. All interviews and cognitive tests were translated by professional 
interpreters. Trained nurses and neuropsychologists administered cognitive tests. 
The order of administration of cognitive tests was as follows: first, MMSE (part of 
the usual clinical workup); second, RUDAS; third, other cognitive tests. Literacy was 
obtained by self-report, that is, patients who reported that they could not read 
and write were considered illiterate. Education level was both scored in number of 
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years and in categories accordant with the International Standard Classification of 
Education 2011 of UNESCO (OECD et al., 2015). 

Geriatricians or neurologists were asked to provide a research diagnosis which 
served as the gold standard in this study. They diagnosed patients as either having 
intact cognition, mild cognitive impairment (MCI), dementia, or other conditions (e.g., 
depression) based on all available clinical information on that day; except MMSE, 
RUDAS, and IQCODE-sf scores. MCI was diagnosed according to the core clinical 
criteria outlined by the National Institute on Aging-Alzheimer’s Association (NIA-AA) 
workgroup (Albert et al., 2011), which are: concern regarding a change in cognition, 
impairment in one or more cognitive domains, preservation of independence in 
functional abilities, and no dementia. Dementia was diagnosed according to DSM-
IV-TR criteria (American Psychiatric Association, 2000): multiple cognitive deficits in 
memory and at least one other cognitive domain that cause significant impairment 
in social or occupational functioning and represent a decline from the previous 
level of functioning. 

In summary, the research diagnosis was based on an interview with the 
patient and informant (with use of an interpreter), physical examination including 
psychiatric and neurological assessment, medication history, laboratory results, 
and other cognitive tests. Extended neuropsychological evaluation or brain imaging 
did not form part of the research diagnosis. Clinicians rated the degree to which 
they were certain of their research diagnosis on a scale from 1 (very uncertain) to 
10 (very certain).

Statistical Analysis
Analyses were performed using SPSS statistical software (version 21; IBM Corp., 
2012). Patients were divided into four groups based on the research diagnosis: 
intact cognition, MCI, dementia, and other conditions; only the first three groups 
were analyzed. Nonparametric analyses were used when variables were not 
normally distributed. Group differences in participant characteristics were analyzed 
using χ2 tests for independence of categorical variables, the Kruskal-Wallis H test 
for continuous variables, and post hoc Mann-Whitney U tests to determine which 
groups differed from each other. Diagnostic accuracy was determined by calculating 
ROC curves for group status (intact cognition/MCI/dementia). Sensitivity, specificity, 
and positive and negative likelihood ratios for both RUDAS and MMSE predicting 
group status were calculated for different cutoff points. Youden’s J (sensitivity + 
specificity − 1) (Youden, 1950) was used to select optimal sensitivity/specificity 
combinations. To examine the effect of participants’ demographic characteristics on 
RUDAS and MMSE scores, we carried out logistic regression analyses with relevant 
covariates (age, education, and sex) as predictors and group status as the outcome 
variable. To examine the associations between demographic variables and the test 
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results, Spearman’s rho correlation coefficients were calculated. Reliability was 
calculated using Cronbach’s alpha measure for internal consistency. Effect sizes 
were calculated using Cohen’s d.

RESULTS

Participant Characteristics
In Table 1, demographic and clinical characteristics of the patients are presented. 
From the 152 included patients in the clinical sample, 8 patients were excluded from 
further analyses due to having “other conditions”; for example, chronic delirium, 
post-traumatic stress disorder, depression, or postanoxic encephalopathy. 
Countries of origin for the remaining 144 patients were Turkey (n = 59), Morocco 
(n = 55), China (n = 5), Surinam (n = 3), Iraq (n = 3), Afghanistan (n = 2), Cape Verde 
(n = 2), Egypt (n = 2), Iran (n = 2), Pakistan (n = 2), Algeria (n = 1), Armenia (n = 1), 
Azerbaijan (n = 1), Dominican Republic (n = 1), Eritrea (n = 1), Indonesia (n = 1), 
Russia (n = 1), Syria (n = 1), and Somalia (n = 1). 

Group status was based on the research diagnosis. There were 42 patients 
judged as having no cognitive impairment, that is, intact cognition; they had 
somatic conditions, subjective memory complaints, or depressive complaints 
without cognitive impairment. There were 44 patients with MCI and 58 patients 
with dementia. The mean score for certainty of the research diagnosis was 7.4 (SD 
1.4) on a scale from 1 (very unsure) to 10 (very sure); clinicians were significantly 
more certain of the ‘intact cognition’ category (mean = 8.3; SD = 1.2) than of the 
MCI (mean = 7.0, SD = 1.5) or dementia category (mean = 7.1, SD = 1.3) (χ2 (2, n 
= 136) = 23.4, p < 0.001); data from 8 individuals were missing. Cardiovascular 
diseases (such as hypertension, hypercholesterolemia, or myocardial infarction) 
were present in almost 75% of the sample and diabetes mellitus in more than 
half of the sample. 49% of the patients had not received any education and 46% 
were illiterate. When participants did not know the exact number of years of their 
education but did know their educational level (n = 10), they were assigned the 
mean years of education at their level. Participants that did not attend regular 
education but went to ‘Quranic school’ or a language course were scored as having 
1 year of education (n = 11).

The three groups did not differ in age, education, and literacy level, but there 
was a significant difference in gender distribution between the groups (see Table 
1). Dementia severity (CDR-SOB) differed significantly between the 3 groups 
in the expected direction, that is, dementia patients were rated as having more 
impairment than MCI patients, and MCI patients as having more impairment than 
patients with intact cognition. The CDR total global scores were as follows: in the 

69

4 4

DIAGNOSTIC ACCURACY OF RUDAS VERSUS MMSE



intact cognition group, 93% of the patients had a CDR score of 0 or 0.5 (i.e., no 
or questionable impairment) but, unexpectedly, 7% were rated as having mild or 
moderate impairment. In the MCI group, 98% were judged as having questionable 
or mild impairment and, contrary to expectations, 1 patient (2%) was judged as 
having no impairment on the CDR. In the dementia group, 77% of the patients 
were judged as having mild, moderate, or severe impairment, but unexpectedly 
23% were judged as having only questionable impairments. 

Scores on the IQCODE were available for 87 participants, since 57 patients did 
not bring an informant or the informant present was not able to complete the 
questionnaire. Scores on the IQCODE-sf were highest for the dementia patients 
and lowest for the intact cognition sample, as expected. Total scores on the CCD 
were not available for all subjects due to the fact that the CCD is not available in 
all languages and was sometimes left out because of limited time or fatigue of the 
patients. The CCD scores differed significantly between the groups; the median 
CCD score for the cognitively intact group was 7, for the MCI group 26, and for the 
dementia group 96. The Pearson correlation between CDR-SOB scores and the 
CCD was 0.61, indicating a strong correlation. Scores on RUDAS and MMSE also 
differed significantly between the 3 groups in the expected direction (i.e., patients 
with intact cognition scored higher than patients with MCI, and patients with MCI 
scored higher than dementia patients).

Diagnostic Accuracy
Since we distinguished three groups of participants, dichotomous comparisons 
between cognitively intact and cognitively impaired participants could be carried out 
in different ways. Therefore, we calculated AUCs for three different comparisons, 
each being exemplary for different clinical situations. First, we compared the 
patients with intact cognition to those with MCI or dementia (n = 144). Second, we 
directly compared those with intact cognition with those with dementia, leaving the 
MCI subgroup out (n = 100). Third, we compared the people with intact cognition or 
MCI with people with dementia (n = 144).

In Figure 1, the ROC curve for discrimination between cognitively intact 
participants versus MCI and dementia patients is depicted. This comparison 
is the most relevant for clinical practice in memory clinics where the first step 
is establishing whether a patient has any cognitive impairments. Outcomes of 
the other comparisons (intact cognition vs. dementia; intact cognition + MCI vs. 
dementia) and effect sizes are listed in Table 2.
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Table 1. Demographic and clinical characteristics of participants
Total sample

(N=144)
Group

Intact cognition
(N=42)

MCI
(N=44)

Dementia
(N=58)

Age (median, Q1-Q3) 75 (68-78) 75 (68-81) 76 (71-79)
Female (%) 60%* 73%* 48%*
Country of origin (%) 
   Turkey 41%b 45% 38%
   Morocco 41%b 30% 43%
   Other 19%b 25% 19%
Years of education (median, Q1-Q3) 1 (0-5) 0 (0-5) 1 (0-6)
Educational level (%) 
   No education 45% 55% 48%
   1-6 classes elementary school 43% 34% 29%
   Secondary education 12% 11% 14%
   Tertiary education 0% 0% 9%
Illiteracy (%) 43% 52% 43%
Study Centre (%)
   MC Slotervaart Amsterdam 95% 89% 83%
   Erasmus MC Rotterdam 0% 5% 7%
   Havenziekenhuis Rotterdam 5% 7% 10%
Diabetes mellitus type IIa (%) 60% 52% 57%
Cardiovascular diseasea (%) 81% 77% 64%
CDR global score (%)c

   No dementia (CDR 0) 43% 2% 0%
   Questionable dementia (CDR 0.5) 50% 80% 23%
   Mild dementia (CDR 1) 5% 18% 42%
   Moderate dementia (CDR 2) 2% 0% 30%
   Severe dementia (CDR 3) 0% 0% 5%
CDR-SOB (median, Q1-Q3) 1.0 (0.0-2.0)*** 2.3 (1.5-3.9)*** 7.0 (4.5-10.5)***
   CDR-SOB missing (%) 17% 27% 16%
IQCODE-sf score (median, Q1-Q3) 3.4 (3.0-3.8)*** 3.9 (3.5-4.2)*** 4.6 (4.3-4.9)***
   No IQCODE-sf available(%) 38% 34% 45%
CCD total score (median, Q1-Q3) 7 (4-21)*** 26 (15-73)** 96 (84-100)***
   No CCD score  available (%) 33% 30% 57%
RUDAS score (median, Q1-Q3) 24 (21-27)*** 20 (17-24)*** 17 (12-20)***
MMSE score (median, Q1-Q3) 19 (15-21)*** 14 (11-21)*** 11 (9-14)***
Note. CDR=Clinical Dementia Rating Scale, CDR-SOB= CDR ‘sum of boxes score’, IQCODE-sf=Informant 
Questionnaire for Cognitive Decline in the Elderly-short form, RUDAS= Rowland Universal Dementia 
Assesment Scale, MMSE= Mini Mental State Examination.
a n=142, 
b figures do not add up due to rounding, 
c N=143
*p<.05  **p<.01 ***p<.001
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Figure 1. ROC curve for RUDAS and MMSE in 144 subjects

Table 2. ROC curve data for RUDAS and MMSE for three types of comparisons
Type of comparison

Intact cognition 
vs. 

MCI+dementia

Intact cognition 
vs. 

dementia

Intact cognition + MCI 
vs. 

dementia

AUC (95% CI) RUDAS 0.81 (0.74-0.88) 0.89 (0.83-0.95) 0.82 (0.69-0.84)
MMSE 0.77 (0.69-0.85) 0.85 (0.78-0.93) 0.77 (0.75-0.87)

Effect size 
(Cohen’s d)

RUDAS 1.27 1.75 1.28
MMSE 1.04 1.49 1.00

Note. AUC=Area under the curve; CI= Confidence interval; vs.=versus

AUCs of the RUDAS are slightly higher than AUCs of the MMSE, but in all cases, 
95% confidence intervals overlap. Formal comparison of the AUCs with the 
nonparametric approach described by DeLong showed no significant differences 
(p > 0.05) (DeLong et al., 1988). We also calculated ROC curves for people with 
illiteracy only; they were comparable to those of the whole group (data available 
on request). All effect sizes were large (≥1.00). For the RUDAS, the cutoff score with 
the highest Youden’s index was < 22 (or < 21) where both sensitivity and specificity 
were 74%; this is 1 point lower than the advised standard cutoff score (Storey et 
al., 2004). For the MMSE, the standard cutoff score of < 24 had very high sensitivity 
(94%) but very low specificity (17%) in our population, implying a high risk of false 
positive diagnoses. The cutoff point with the best sensitivity/specificity combination 
according to Youden’s index was < 14 (Table 3).
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Table 3. Sensitivity, specificity, Youden’s index and likelihood ratios for RUDAS and MMSE 
at different cut-off points (intact cognition vs. MCI+dementia)

Cut-off point Sensitivity Specificity Youden’s index LR + LR-
RUDAS 16/17 0.36 0.98 0.34 15.24 0.65

17/18 0.47 0.98 0.45 19.76 0.54
18/19 0.51 0.93 0.44 7.14 0.53
19/20 0.58 0.86 0.44 4.05 0.49
20/21a 0.66 0.81 0.47 3.45 0.42
21/22a 0.74 0.74 0.47 2.81 0.36
22/23b 0.75 0.62 0.36 1.96 0.41
23/24 0.80 0.55 0.35 1.78 0.36
24/25 0.90 0.48 0.38 1.72 0.21

MMSE 12/13 0.48 0.90 0.39 5.04 0.57
13/14a 0.60 0.90 0.50 6.28 0.44
14/15 0.67 0.81 0.48 3.50 0.41
15/16 0.69 0.76 0.45 2.88 0.41
16/17 0.72 0.62 0.33 1.88 0.46
17/18 0.75 0.57 0.33 1.76 0.43
18/19 0.79 0.55 0.34 1.76 0.38
19/20 0.83 0.48 0.31 1.59 0.35
20/21 0.87 0.38 0.25 1.41 0.33
21/22 0.91 0.26 0.17 1.24 0.34
22/23 0.93 0.21 0.15 1.19 0.32
23/24c 0.94 0.17 0.11 1.13 0.35
24/25 0.95 0.14 0.09 1.11 0.34

Note. Data based on the comparison between subjects with intact cognition versus patients with 
MCI+dementia; LR+=positive likelihood ratio; LR-=negative likelihood ratio; Youden’s index = 
(sensitivity+specificity)-1 (Youden, 1950). 
a best cut-off score in this study based on Youden’s Index; 
b regular cut-off score for RUDAS (Basic et al., 2004); 
c regular cut-off score for MMSE (Folstein et al., 1975). 

Effects of Demographic Characteristics on RUDAS and MMSE Scores
In the logistic regression analyses, age, years of education, sex, and RUDAS or MMSE 
score were predictors and group status was the outcome variable; see Tables 4 
and 5. In the regression analysis of the RUDAS, education was not a significant 
predictor, whereas it was in the regression analysis of the MMSE.

Table 4. Logistic regression analysis for group status (intact cognition vs. MCI+dementia): 
RUDAS

B SE B Wald test p OR (95% CI)
Age -.008 .030 .075 .785 .992 (.945-1.042)
Years of education .055 .057 .919 .338 1.056 (.962-1.160)
Sex -.166 .442 .140 .708 .847 (.409-1.754)
RUDAS -.283 .058 24.138 <.001 .753 (.685-.828)
Constant 7.626 3.010 6.419 .011 2,051.412
Note. B values are the estimated unstandardized regression coefficients; OR=odds ratio; 95% CI=95% 
confidence interval of odds ratio.
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Table 5. Logistic regression analysis for group status (intact cognition vs. MCI+dementia): 
MMSE

B SE B Wald test p OR (95% CI)
Age .005 .028 .031 .861 1.005 (.959-1.053)
Years of education .177 .075 5.565 .018 1.194 (1.055-1.350)
Sex -.365 .441 .685 .408 .694 (.336-1.433)
MMSE -.251 .054 21.786 <.001 .778 (.712-.850)
Constant 4.677 2.638 3.143 .076 107.448
Note. B values are the estimated unstandardized regression coefficients; OR=odds ratio; 95% CI=95% 
confidence interval of odds ratio.

Correlation between RUDAS and MMSE
RUDAS and MMSE had a strong positive correlation, rho = 0.71, p < 0.001. However, 
scores on the RUDAS were generally higher than MMSE scores (see Table 1). 
Correlations between Test Scores and Demographic Characteristics RUDAS score 
had no significant correlation with illiteracy, years of education, or sex and only a 
small correlation with age (rho = –0.22, p = 0.008). MMSE had a medium-to-large 
correlation with illiteracy (rho = –0.34, p < 0.001) and years of education (rho = 0.39, 
p < 0.001) and a small-to-moderate correlation with age (rho = –0.22, p < 0.003) and 
sex (rho = –0.18, p < 0.03).

Effect of Illiteracy
Illiterate subjects scored worse than literate subjects on both RUDAS (mean 1.5 
points lower) and MMSE (mean 5 points lower). The scores on RUDAS and MMSE 
are displayed in Figures 2 and 3 separately for literate (grey boxes) and illiterate 
patients (white boxes). The differences in score dispersion between literate and 
illiterate people were smaller on the RUDAS than on the MMSE. A large proportion 
of the individuals with intact cognition scored below the standard cutoff score of < 
24 on the MMSE.

Internal Consistency
In this study, Cronbach’s α of the Dutch version of the RUDAS was 0.70, which 
is considered acceptable. Previously reported internal consistency of the RUDAS 
varied between 0.74 and 0.80 (Basic, Khoo, et al., 2009; Salary et al., 2014).
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Figure 2. Boxplot of RUDAS scores for patients with intact cognition versus patients with 
MCI/dementia stratified in literate and illiterate subjects 

Figure 3. Boxplot of MMSE scores for patients with intact cognition versus patients with 
MCI/dementia stratified in literate and illiterate subjects 
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DISCUSSION

This study evaluated the RUDAS in a very-low-educated population of non-Western 
migrants (mostly of Turkish and Moroccan descent) in the Netherlands. We were 
able to include a high percentage of illiterate patients (46%) which is substantially 
more than in most earlier studies on the RUDAS. We evaluated the diagnostic 
accuracy for patients who were considered to have intact cognition after a first 
geriatric consultation, MCI patients, and dementia patients. We hypothesized that 
the RUDAS would outperform the MMSE in terms of diagnostic accuracy and have 
a weaker association with education level and illiteracy. 

Our expectations were partly confirmed. AUC for RUDAS was 0.81 (95% CI 
0.74–0.88) for discrimination between individuals with intact cognition and those 
with MCI or dementia. When the MCI group was excluded, AUC of RUDAS was 0.89 
(95% CI 0.83–0.95). AUCs for the MMSE were 0.77 (0.69–0.85) and 0.85 (0.78–0.93) 
with and without MCI, respectively. Confidence intervals of the AUCs for RUDAS 
and MMSE overlapped in all cases, providing no final conclusion on which test was 
better in discriminating groups. The AUCs we found for discrimination of cognitively 
intact versus patients with dementia (RUDAS 0.89; MMSE 0.85) was comparable to 
those in earlier published research. In their meta-analysis of diagnostic accuracy of 
the RUDAS and the MMSE, Naqvi and colleagues (2015) reported pooled AUCs of 
0.87 (RUDAS) versus 0.86 (MMSE). In two recent Spanish studies, AUCs of 0.89–0.90 
(RUDAS) and 0.87–0.89 (MMSE) were found for discrimination between healthy and 
demented participants (Mateos-Álvarez et al., 2017; Matías-Guiu et al., 2017). A 
recent study in Lebanon reported an AUC of 0.92 for the RUDAS discrimination 
between healthy participants and patients with dementia (Nielsen et al., 2016).

As in earlier studies (Basic, Rowland, et al., 2009), discriminating between 
patients with intact cognition and MCI and patients with dementia was more 
difficult than discriminating between intact cognition and dementia alone (i.e., 
AUC is lower). In general, sharp demarcations between normal cognition and MCI, 
and between MCI and dementia, are difficult because they represent points at a 
continuum (Albert et al., 2011). In the end, this distinction can only be made by 
clinical judgment weighing all relevant criteria. An important source of information 
on cognitive functioning for the clinician is the interview with the patient and 
informant. In our study, administration of the CDR formed part of this interview. 
Unexpectedly, clinicians judged 7% of the intact cognition patients as having mild or 
moderate impairment and 23% of the dementia group as having only questionable 
impairment on the CDR. We think this might be caused by cultural and educational 
factors. Research in Asian populations with the CDR shows some evidence for 
cultural influence on clinicians’ judgment; in particular, the domains ‘judgment 
and problem solving,’ ‘community,’ and ‘home and hobbies,’ may be harder to 
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determine due to different cultural and social definitions of normal functioning in 
old age (Lim et al., 2007). In our experience, informal migrant caregivers (especially 
children) are inclined to take over tasks of their elderly parents, such as financial 
and social matters, regardless of cognitive impairment being present. Clinicians 
might inadvertently judge such elderly as falsely impaired in ‘problem solving’ due 
to cognitive impairment. Moreover, education may not only influence cognitive 
testing but perhaps also a semi-structured interview such as the CDR, for example, 
because wording is too difficult (Oquendo-Jiménez et al., 2010) or the meaning too 
hard to translate (e.g., proverbs).

Notwithstanding the importance of a thorough clinical diagnosis, a dementia 
screening test such as the RUDAS should make a quick distinction between the 
patients that are cognitively healthy and those at risk for dementia. The use of 
an appropriate cutoff score is important. Different cutoff scores can be chosen 
depending on whether ‘ruling in’ or ‘ruling out’ dementia is considered more 
important. In our study, the best cutoff point for the RUDAS based on both optimal 
sensitivity and specificity was < 22, 1 point lower than the standard cutoff score 
(Storey et al., 2004). The diagnostic accuracy of the MMSE with the standard cutoff 
score of < 24 had a very high sensitivity, but an unacceptably low specificity of 17%, 
meaning a false positive rate of 83%. The cutoff point with both optimal sensitivity 
and specificity was as low as < 14 points, with a sensitivity of 60% and a specificity 
of 90%. Earlier studies also found that the cutoff point for the MMSE in an illiterate 
population needs to be lowered drastically to avoid false positives, similarly resulting 
in lower sensitivity (Mateos-Álvarez et al., 2017). 

In our study, the RUDAS was not associated with education and illiteracy, in 
contrast to the MMSE, where moderate-to-high correlations with education and 
illiteracy were found. This different pattern of results observed between the RUDAS 
and the MMSE is in line with previous research (Basic, Khoo, et al., 2009; Mateos-
Álvarez et al., 2017).  

Despite the inappropriateness of several items for illiterate subjects (such as 
reading a sentence, writing, copying a cube, serial sevens), the MMSE seems to 
be nearly as good a predictor of group status as the RUDAS in this population, 
based on AUC. Exploratory analyses of separate items of the MMSE showed that 
especially orientation to time (day of the week and season) and word recall were 
strong predictors of group status (intact cognition vs. MCI/ dementia data available 
on request). Evaluation of the RUDAS subscales also showed that group status was 
best predicted by the delayed recall items, followed by verbal fluency and praxis 
(data available on request). Cognitive screening tests measuring delayed free and 
cued recall are most sensitive to cognitive impairment caused by dementia (Cerami 
et al., 2017). Impairment in orientation to time is also a strong predictor of cognitive 
decline (in elderly with an average of 10 years of education) (Guerrero-Berroa et al., 
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2009) which may account for the relatively strong predictive qualities of the MMSE 
despite loss of items when testing people with illiteracy. 

Strengths of this study include the cross-sectional design with comparisons 
between clinically relevant groups. The research diagnosis served as a gold 
standard in this study. Clinicians were asked to base their research diagnosis on 
information available on the first day of the evaluation at the memory clinic, thus 
based on anamnestic and heteroanamnestic information from the interview with an 
interpreter, physical examination, including neurological and psychiatric assessment, 
medication history, laboratory results, and cognitive screening tests. Clinicians were 
blinded for results of RUDAS, MMSE, and IQCODE. This procedure was followed to 
prevent incorporation bias and possible overestimation of diagnostic accuracy of 
RUDAS and MMSE. A disadvantage of this procedure is, however, that the research 
diagnosis might be less accurate than it would be when all clinical information 
including brain imaging and more extensive neuropsychological test results would 
have been available. On the other hand, in most general hospital-based memory 
clinics, assessment of biomarkers and imaging are not standard procedures, in 
contrast with procedures followed in academic hospitals. The research diagnosis 
made in this study is, although not perfect, conform usual consensus criteria. 
Another important strength was the inclusion of a large ‘hard-to-reach’ sample in 
scientific research: illiterate immigrants (Shaghaghi et al., 2011). The use of formal 
interpreters minimized the language barrier. However, assessing cognitive status 
via an interpreter can lead to other problems, for example extended assessment 
time or comprehension problems arising from the fact that not all test items are 
easily translatable (for example the repetition sentence in the MMSE). 

Future studies might include native Dutch patients to investigate the effect of 
migrant status and language of administration on (cutoff) scores for both cognitive 
screening tests. Other improvements would be to counterbalance administration 
of MMSE and RUDAS instead of administering them in fixed order as we did (i.e., 
first, MMSE; second, RUDAS). More subjects did not finish RUDAS than MMSE (n = 
10), which is probably due to the RUDAS being the second test, when subjects were 
more likely to be tired or less cooperative. We did not time the duration of both 
tests nor did we formally assess clinician preference or patient preference for one 
of the two instruments. Knowing clinician and patient preference would be helpful 
in choosing between the RUDAS or MMSE in future studies. 

Results from this study translate well to clinical practice. Based on our findings, 
we would advise the RUDAS as the instrument of choice in specific immigrant 
people that are low educated or illiterate, because while its discriminative ability is 
similar to the MMSE, it does not correlate with educational level and illiteracy. Also, 
the cutoff score with an optimal sensitivity/ specificity combination for the RUDAS 
(< 22) seems more useful in clinical practice than the optimal cutoff score for the 
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MMSE (< 14). 
To summarize, our study provides evidence for the usefulness of the RUDAS 

as a cognitive screening test for cognitive impairment and dementia in a minority 
population where nearly half of participants were illiterate. We argue that one size 
does not fit all; that is, using a standard dementia screening test such as the MMSE 
in clinical settings does not suit all populations. The RUDAS is a dementia screening 
tool that is tailor-made for culturally and linguistically diverse elderly with a low 
educational level. The Dutch version of the RUDAS seems easily applicable and is 
freely available by sending a request to the authors.
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ABSTRACT

Objective
Detecting dementia in people who are illiterate or have a low level of education 
is complicated because many cognitive screening tests are not suitable for these 
persons. Caregiver or informant-based judgment of cognitive status may aid 
diagnosis. Our goal was to investigate the diagnostic accuracy of the Informant 
Questionnaire for Cognitive Decline in the Elderly (IQCODE) in a population of 
elderly non-Western migrants with a high illiteracy rate. Second, we wanted to 
investigate the diagnostic accuracy of IQCODE and Rowland Universal Dementia 
Screening (RUDAS) combined. 

Method
109 geriatric outpatients and 20 community controls were included. Geriatricians 
provided a research diagnosis of intact cognition (n¼27), mild cognitive impairment 
(MCI; n¼33) or dementia (n¼49). Diagnostic accuracy was calculated for the clinical 
sample (n¼109). ROC curves for prediction of group status for IQCODE, RUDAS and 
the combination of both were created. 

Results
Predictive validity was high for both IQCODE and RUDAS and was highest for the 
combination (Area Under the Curve .91). Sensitivity, specificity, Youden index, 
predictive value, and likelihood ratio for IQCODE and RUDAS are reported. 

Conclusions
In this study in non-Western elderly migrants, half of whom were illiterate, the 
IQCODE proved to be a valid instrument for dementia detection, and adding the 
RUDAS increased accuracy. Combining performance-based and informant-based 
data is recommended to enhance diagnostic precision.
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INTRODUCTION 

The number of persons with dementia is increasing, and it is projected that in 
ten years’ time (2030), there will be 66 million people with dementia worldwide 
(Livingston et al., 2017). Contrary to popular belief, a decline in dementia prevalence 
has been reported in some countries, especially high income countries (Livingston 
et al., 2017). This decline is attributed to reduced exposure to risk factors such 
as cardiovascular disease and healthier lifestyle, and the increase of protective 
factors, such as higher education. Educational level is hypothesized to protect 
against cognitive decline by forming a ‘cognitive reserve’ against pathological 
changes (Stern, 2012). 

Unfortunately, this decline in dementia prevalence is not expected in low and 
middle income countries (LMIC), where educational level is generally lower than 
in high income countries. Low educational level (none or primary school only)  is 
associated with an increased risk for developing dementia later in life (RR 1.6; 95% 
confidence interval (CI): 1.26-2.1) (Livingston et al., 2017). Due to a longer life span, 
an increase in dementia prevalence is thus expected in populations that are not or 
low educated. Also, an increase of the absolute numbers of people with dementia 
in LMIC is expected: in 2050 70.5% of all people with dementia live in a LMIC (Prince 
et al., 2013). Apart from people in LMIC, low education is common in ethnic minority 
subgroups after migration. 

In the Netherlands, most immigrants came from Turkey, Morocco, and former 
colony Surinam. The Turks and Moroccans came to the Netherlands during the 
1960s and early 1970s, and most of them have difficulties speaking and writing 
Dutch. Their position can be described as having a low level of social-cultural 
integration in the Dutch society (Schellingerhout, 2004). Many of them (17-36%) are 
illiterate (defined as not being able to write in their mother tongue nor in Dutch). 
More than half (50-90%) of them, especially women, have not completed any formal 
education . Most Surinamese migrants came to the Netherlands during the process 
of decolonization which took place around 1975. They are generally familiar with 
Dutch society, and speak Dutch, as they were taught Dutch language at school. 
Some are well educated.

Since the first generation migrants are aging, an increase in dementia prevalence 
is expected. There is preliminary evidence for higher dementia prevalence in ethnic 
minorities from the Netherlands (Parlevliet et al., 2016), the UK (Adelman et al., 
2011), Denmark (Rosenbaum et al., 2008) and USA (Katz et al., 2012) and for a 
higher prevalence of dementia in illiterate populations in general (Kosmidis, 2018; 
Nitrini et al., 2009). In their longitudinal study among older adults in the New York 
region, Rentería and collegues showed that illiterate participants were twice as 
likely to develop dementia compared to literate participants (2019).
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However, in contrast to the suspected higher incidence and prevalence, dementia 
is generally underdiagnosed in elderly ethnic minority populations (Nielsen et al., 
2011). Also, ethnic minorities are generally underrepresented in dementia care 
facilities (Cooper et al., 2010), which probably has multiple reasons, such as not 
conceptualizing dementia as an illness, shame and stigma, negative experiences 
with healthcare services (Mukadam et al., 2011). 

Whilst there is as yet no cure for dementia, there are many actions that can be 
undertaken to optimize care for persons with dementia. Dementia diagnosis forms 
a pathway to access dementia services and evidence-based treatment, but is also 
indispensable for organization of advance care planning and support for the family 
caregivers (Prince et al., 2011).

Detecting dementia in people with no or low education is complicated because 
many cognitive screening tests are not suitable for illiterate or low educated people. 
Illiteracy affects a wide range of cognitive functions, including reading and writing, 
verbal and visuospatial tasks, visual scanning, memory and attention and abstract 
reasoning (Ardila et al., 2010; Kosmidis, 2018). Moreover, illiterate people are less 
used to formal testing procedures (Kosmidis, 2018). On widely used cognitive 
screening tests, such as the Mini Mental State Examination (MMSE) (Folstein et al., 
1975), scores of healthy illiterate people are far below generally used cutoff points 
(Ardila et al., 2010). Higher prevalence rates of dementia in illiterate populations 
could be partly explained by false-positive results on cognitive screening tests which 
are used to establish a dementia diagnosis. Nevertheless, even in studies where 
cognitive screening test cutoffs were adjusted to the ethnic minority population 
(Parlevliet et al., 2016) and informant information was incorporated in the diagnosis 
(Nitrini et al., 2009), dementia prevalence was higher in illiterate people.

Low educated or illiterate ethnic minorities thus seem to be at a higher risk 
for developing dementia, but at the same time diagnosing dementia is hampered 
by a lack of suitable instruments. In fact, in both America and Europe, the lack 
of appropriate norms and tests are perceived as one of the greatest challenges 
associated with assessment of ethnic minorities (Elbulok-Charcape et al., 2014; 
Nielsen et al., 2011). To overcome this barrier, more suitable cognitive screening 
tests such as the Cross-Cultural Dementia Screening (Goudsmit et al., 2017) were 
developed and validated. Other researchers validated existing tests and batteries 
resulting in a cross-culturally applicable test battery such as the European Cross-
cultural neuropsychological test battery (CNTB) ( Nielsen et al., 2019). However, 
the CCD takes circa 30 minutes and the CNTB around 60 minutes to administer. 
Storey and colleagues developed and validated the Rowland Universal Dementia 
Assessment Scale (RUDAS) to be suitable for a multi-ethnic elderly population (Storey 
et al., 2004). The RUDAS is particularly useful as a first step cognitive screening 
test because of its short administration time (circa 10 minutes). The RUDAS has 
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proven its usefulness in different countries and populations. In their review of the 
RUDAS in different countries and populations for detection of dementia according 
to DSM-IV criteria, Naqvi and colleagues describe a pooled sensitivity of 77.2% (95% 
confidence interval [CI] 67.4–84.5) and a pooled specificity of 85.9% (95% CI 74.8–
92.6) for the RUDAS (Naqvi et al., 2015). The RUDAS has comparable diagnostic 
accuracy to the MMSE in cross-cultural populations with high proportions of people 
who are illiterate and  is less strongly correlated with educational level than the 
MMSE (Goudsmit et al., 2018; Mateos-Álvarez et al., 2017; Matías-Guiu et al., 2017; 
Nielsen et al., 2012). 

Another approach to overcome the educational barrier in cognitive testing, is 
to involve caregivers or informants in judging the cognitive status of the patient. 
An advantage compared to performance tests is that informants can rate cognitive 
decline or change instead of cognitive function compared to normative values 
(Razavi et al., 2014). One example of an informant based measure is the AD8 (Galvin, 
Roe, Xiong, & Morris, 2006), an 8-item questionnaire that asks the informant to rate 
change in cognition and function. The AD8 performs well in a community based 
setting in discriminating controls from patients with MCI and dementia (Razavi et 
al., 2014) but specificity in a memory clinic setting may be low (Larner, 2015). The 
Informant Questionnaire for Cognitive Decline in the Elderly (IQCODE) (Jorm & 
Jacomb, 1989) is an informant-based questionnaire widely used in clinical as well as 
research settings (Jorm, 2004). The IQCODE asks the informant to judge cognitive 
deterioration in everyday functioning during the past ten years. The questions 
have relevance and are generally well accepted by users, and typically take five 
to seven minutes to administer (Holsinger et al., 2007). Internal consistency is 
high with Cronbach’s alpha in the range 0.93 to 0.97 (Jorm & Jacomb, 1989). In 
the original development and validation study an average score above 3.31 was 
found to be indicative of cognitive impairment (Jorm, 2004). Harrison and collegues 
(2015) performed a review of thirteen international studies with more than 2700 
participants in secondary care settings and found a summary mean sensitivity of 
0.91 and specificity of 0.66 for dementia (all cause dementia according to various 
international criteria of dementia).  Cutoff points varying from 3.3 to 4.2 were found. 
In specialized memory settings, sensitivity was generally high (0.90); but specificity 
low (0.54). In general secondary care settings where patients were referred to with 
general medical problems, sensitivity was comparable (0.95) but specificity was 
1.49 times higher (0.81) than in specialized memory settings (Harrison et al., 2015). 

Advantages of the IQCODE include its translation into more than 10 languages 
and the fact that diagnostic accuracy is not affected by the language in which 
the questionnaire is taken; these features support the cross-cultural use of the 
instrument (Harrison et al., 2015). Because of its reliance on informants, the 
usefulness of the IQCODE is expected to be higher in cultures with high familial 
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involvement (Narasimhalu et al., 2008). In their review, Morrell and colleagues (2019) 
point out that in some studies, an association between education of the patient 
and IQCODE score is found. Illiteracy might have impact too, since some items on 
the IQCODE (for example the ‘ability to handle financial matters’) are less likely to 
be carried out by illiterate people. However, according to Jorm (2004), education of 
the patient does not affect the scores on the IQCODE. Also other studies do not 
report an association between illiteracy of the patient and IQCODE scores (Fuh et 
al., 1995; Morales et al., 1997; Perroco et al., 2009; Phung et al., 2015; Sanchez & 
Lourenço, 2013; Siri et al., 2006).

To optimize detection of dementia, using a combination of cognitive performance 
tests and informant measures has been advised (Harrison et al., 2015). Adding 
short neuropsychological measures (word list recall) to another informant based 
measure, the AD8, improved prediction of group status (dementia or no dementia) 
(Galvin et al., 2007). A combination of cognitive tests (MMSE and Fuld Object 
Memory Evaluation), informant ratings (IQCODE) and a measure of functional 
decline improved prediction of dementia in a low educated population in Brazil 
(Bottino et al., 2009).  MacKinnon and colleagues (1998)  combined the MMSE 
with the IQCODE and found that combining both in a logistic regression analysis 
improved prediction of cognitive status compared to using either instrument on its 
own. Narasimhalu and colleagues (2008) showed that the IQCODE outperformed 
the MMSE; adding the MMSE did not add predictive validity in a partly illiterate 
and Singaporean population. Nielsen and colleagues (2016) combined RUDAS and 
IQCODE in an Arabic-Speaking population in Lebanon half of whom were illiterate. 
They found that the IQCODE had higher predictive quality than the RUDAS, and 
combining the two measures with a ‘weighted sum’-method resulted in a somewhat 
higher predictive validity. 

To date, we have found no studies that explored diagnostic accuracy of the 
IQCODE in a Europe-based, low educated elderly migrant population. Our goal was 
to investigate the diagnostic accuracy of the IQCODE in a secondary care population 
of elderly non-Western migrants with a high illiteracy rate. Second, we wanted to 
investigate the diagnostic accuracy of IQCODE and RUDAS combined.

METHOD

Participants 
The study sample comprised two groups: patients visiting a geriatric outpatient clinic 
and healthy volunteers recruited in the community. The clinical sample (N=109) 
comprised patients with their caregivers referred to a  geriatric outpatient clinic 
(Medical Centre Slotervaart) from February 2016 until July 2017 for somatic and/
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or cognitive complaints. Patients were consecutively drawn from a larger study 
population based on availability of the IQCODE (N=152) (Goudsmit et al., 2018).  The 
geriatric outpatient clinic  is regionally known for its specialization in diagnostics 
and care for older people from ethnic minorities. Many general practitioners refer 
patients of these groups specifically to this clinic. Inclusion criteria were: being a 
non-Western immigrant and age ≥ 55 years. Exclusion criteria were: serious vision or 
hearing disabilities or other conditions that could interfere with cognitive testing (e.g., 
paralysis, aphasia), or absence of an informant who could complete the IQCODE. Of 
all eligible participants, 21% were excluded because of this last criterion. 

Healthy volunteers (N=20) were recruited in community centers, mosques  
and via snowball sampling from April to May 2017 by researchers with an ethnic 
background similar to the participants. Participants were living at home, sometimes 
with their families, and visited these centers for social or cultural reasons.  They were 
offered a small compensation (7 €) for their participation. Inclusion criteria were: 
being a non-Western immigrant based on self-defined ethnicity and age ≥ 55 years. 
Exclusion criteria were: serious vision or hearing disabilities or other conditions that 
could interfere with cognitive testing (e.g. paralysis, aphasia), self-reported history of 
cognitive disturbances (brain tumor, epilepsy, major stroke, traumatic brain injury, 
serious subjective memory problems), serious psychiatric disease (psychosis or 
bipolar disorder, intellectual disability) and/or cognitive disturbances as observed by 
the test administrator (such as concentration or comprehension problems); absence 
of an informant who could complete the IQCODE. Controls were matched with the 
clinical sample on age, education and gender. Since part of the inclusion periods of 
patients and controls overlapped, matching was done afterwards. 

Instruments
IQCODE
The Informant Questionnaire on Cognitive Decline in the Elderly-short form 
(IQCODE) is a questionnaire which assesses cognitive decline and/or improvement 
over the last ten years (Jorm, 2004). In this study, the Dutch 16-item version was 
used (de Jonghe, Schmand, Ooms, & Ribbe, 1997). The IQCODE is filled in by an 
informant such as a relative or other informal caregiver. Informants could be both 
family members or close friends, as long as they knew the patient long enough 
and well enough to judge them on the given items. Each item is rated on a 5-point 
scale from 1 (‘much better’) to 5 (‘much worse’). Ratings are averaged over the 16 
items, resulting in a total score ranging from 1 to 5, with 3 representing ‘no change’. 
Help with translation of items was available on request (in the outpatient setting 
a professional interpreter was present unless patients refused this (only a few 
patients refused); in the community sample bilingual researchers could provide 
help). Following Jorm (2004), an IQCODE score was calculated if a minimum of 14 
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out of 16 questions were answered.

RUDAS
The RUDAS contains six subtests: recall of four verbally presented shopping list 
items, visuospatial orientation (naming/pointing to body parts), praxis (alternating 
hand movements), visuoconstruction (drawing a cube),  judgment (describing 
the safety precautions one takes when crossing a street), and category fluency 
(animals) (Storey et al., 2004). The maximum score is 30 points, with a higher score 
reflecting better performance. The advised cutoff point for dementia detection 
balanced for optimal sensitivity and specificity is <23 (Storey et al., 2004). The Dutch 
version of the RUDAS was administrated by trained specialized nurses assisted by 
a professional interpreter.  

Other instruments
Apart from the IQCODE and RUDAS, the MMSE was administered. Also, the Cross-
Cultural Dementia screening (CCD) (Goudsmit et al., 2017) was administered 
to those patients who spoke one of the available languages of the test (Turkish, 
Moroccan Tarifit, Moroccan Arabic, Surinamese, Hindi or Dutch). In other cases, 
the Seven Minute Screen (7MS) (Solomon et al., 1998) was used. CCD and 7MS 
scores, if available, could contribute to the research diagnosis (i.e., in contrast to 
IQCODE, RUDAS and MMSE scores). For patients a Clinical Dementia Rating sum 
of boxes-score (CDR-SOB) was available, with a possible score range from 0 (no 
signs of dementia) to 18 (severe dementia) (Morris, 1993). Presence of diabetes 
mellitus type II and cardiovascular disease (e.g. hypertension, myocard infarction, 
intermittent claudication) was registered based on patient file for the clinical group 
and based on self-report for the community controls.

Design and Procedure
The study design was cross-sectional. The study was approved by the institutional 
Medical Ethical Committee. Literacy data were obtained by asking patients if they 
could read and/or write; patients who reported that they could not read and write 
were considered illiterate. Almost all (96%) of the participants who reported to be 
illiterate had 0 years of education, and all but one were unable to read and write a 
sentence on the MMSE. Education level was both scored in number of years and 
in categories accordant with the International Standard Classification of Education 
2011 of UNESCO. 

Clinical sample
Patients underwent the usual diagnostic work-up: clinical interview with patient 
and caregiver, physical examination by a geriatrician (including psychiatric and 
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neurologic assessment), medication history, cognitive testing and laboratory testing. 
Trained nurses and neuropsychologists administered cognitive tests. All interviews 
and cognitive tests were translated by professional interpreters (except the CCD 
due to availability of spoken standard instructions in the language of the patient). 
Geriatricians provided a research diagnosis which served as the gold standard in 
this study. Based on all available clinical information on the first visit, they diagnosed 
patients as having intact cognition, Mild Cognitive Impairment (MCI), dementia, or 
other conditions (e.g., depression or other psychiatric diseases). Patients with other 
conditions were excluded from further analysis. The geriatricians were kept blind 
to RUDAS, IQCODE and MMSE scores. Extended neuropsychological evaluation or 
brain imaging  was performed on indication but did not form part of the research 
diagnosis. MCI diagnosis was made according to the core clinical criteria written by 
the National Institute on Aging-Alzheimer’s Association (NIA-AA) workgroup (Albert 
et al., 2011), which are: concern regarding a change in cognition, impairment in one 
or more cognitive domains, preservation of independence in functional abilities, and 
no dementia. Dementia was diagnosed according to DSM-IV-TR criteria (APA, 2000): 
multiple cognitive deficits in memory and at least one other cognitive domain that 
cause significant impairment in social or occupational functioning, and represent a 
decline from previous level of functioning. 

Community sample
Trained bilingual (Moroccan Tarifit/Arabic and Turkish) students taking a master 
degree in Neuropsychology trained in administering the IQCODE, RUDAS and 
MMSE enrolled healthy controls in community centers and mosques.  

Statistical analysis
Analyses were performed using SPSS statistical software (version 22; IBM corp., 
2013). Patients of the clinical sample were divided into three groups based on 
the research diagnosis: intact cognition, MCI, dementia. Community controls 
and patients of the clinical sample with intact cognition (intact cognition group) 
were compared with patients with MCI and dementia (MCI/dementia group). Non-
parametric analyses were used when variables were not normally distributed. 
Group differences in participant characteristics were analyzed using χ2 tests for 
independence of categorical variables, the Kruskal-Wallis H test for continuous 
variables, and post-hoc Mann-Whitney U tests to determine group differences. To 
examine the effect of participants’ demographic characteristics on IQCODE and 
RUDAS scores,  Spearman’s rho correlation coefficients were calculated. Diagnostic 
accuracy calculations were only performed on the clinical sample (i.e., excluding 
community volunteers) to avoid partial verification bias and inflated sensitivity 
and specificity rates (Lijmer et al., 1999). To examine the effect of IQCODE scores 
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and RUDAS scores combined, we carried out stepwise logistic regression analyses 
with relevant covariates as predictors and group status as the outcome variable. 
Diagnostic accuracy was determined by calculating ROC curves for group status 
(intact cognition versus MCI/dementia) for both IQCODE, RUDAS and combined 
scores. Sensitivity, specificity, Youden Index, positive and negative predictive values, 
and positive and negative likelihood ratios were calculated for different cutoff 
points. Interpretation of correlation coefficients were according to Cohen (1988) 
.10 is considered a small association; a correlation coefficient of .30 is considered 
a moderate correlation; and a correlation coefficient of .50 or larger is thought to 
represent a strong correlation. Reliability was calculated using Cronbach’s alpha 
measure for internal consistency.

RESULTS

Participant and Informant Characteristics
Of the 129 subjects participating in the study, 20 were community controls 
(community sample) and 109 patients were enrolled in the hospital (clinical sample). 
Cognitively intact patients had a median CDR-SOB score of 0.5, those with MCI had 
a median CDR-SOB score of 2.5, and patients with dementia had a median CDR-
SOB score of 8.0.  Despite our efforts to match patients and controls , patients 
were older than the community controls (Table 1) and suffered more often from 
diabetes mellitus type II and cardiovascular disease. Also, patients from the intact 
cognition and MCI sample had a higher rate of cardiovascular disease. Median 
years of education and literacy status did not differ between the four groups. 

RUDAS and MMSE scores were lowest in the dementia group, followed by the MCI 
group, the intact cognition group and the community controls. Post-hoc analyses 
revealed that RUDAS scores were not significantly better for community controls 
(Mdn=25) than for patients with intact cognition (Mdn=23) (U=226.5; p=.346), but 
all other group differences were significant. IQCODE scores differed between the 
groups in the expected direction, that is, those with intact cognition had a score 
closer to 3.0 (no cognitive decline) and patients with dementia had a score closer 
to 5.0 (large cognitive decline). Post-hoc analyses showed that IQCODE scores for 
all groups differed significantly from each other, except for the community controls 
(Mdn=3.3) and patients with intact cognition (Mdn=3.4). Informants on the IQCODE 
were generally caregivers who accompanied patients to the clinic. They were 
most often children or grandchildren (see table 1). 2-25% of the IQCODEs were 
completed by others (no spouse, child or grandchild); they were other relatives 
such as daughters in law, cousins, friends, or ex-partners.

96

5 5

CHAPTER 5



Ta
bl

e 
1.

 D
em

og
ra

ph
ic

 a
nd

 c
lin

ic
al

 c
ha

ra
ct

er
is

ti
cs

 o
f p

ar
ti

ci
pa

nt
s 

(N
=1

29
)

St
ud

y 
lo

ca
ti

on
 

Co
m

m
un

it
y 

co
nt

ro
ls

 
(N

=2
0)

Pa
ti

en
t s

am
pl

e 
(N

=1
09

)

Re
se

ar
ch

 d
ia

gn
os

is
 

-
In

ta
ct

 c
og

ni
tio

n
(N

=2
7)

M
CI

(N
=3

3)
D

em
en

tia
(N

=4
9)

G
ro

up
 s

ta
tu

s 
In

ta
ct

 c
og

ni
tio

n 
gr

ou
p

M
CI

/d
em

en
tia

 g
ro

up
Ag

e 
(m

ed
ia

n,
 Q

1-
Q

3)
68

 (6
3-

74
)*

*
76

 (7
0-

78
)*

*
77

 (7
1-

82
)*

*
78

 (7
4-

81
)*

*
Fe

m
al

e 
(%

)
60

%
70

%
76

%
49

%
Co

un
tr

y 
of

 o
rig

in
 (%

) 
   

Tu
rk

ey
25

%
*

41
%

*
42

%
*

20
%

*
   

M
or

oc
co

75
%

*
48

%
*

33
%

*
61

%
*

   
O

th
er

 a
0%

*
11

%
*

24
%

*
18

%
*

Ye
ar

s 
of

 e
du

ca
tio

n 
(m

ed
ia

n,
 Q

1-
Q

3)
0 

(0
-5

)
0 

(0
-5

)
0 

(0
-5

)
0 

(0
-4

)
Ed

uc
at

io
na

l l
ev

el
 (%

) 
   

N
o 

ed
uc

at
io

n
55

%
54

%
55

%
61

%
   

1-
6 

cl
as

se
s 

el
em

en
ta

ry
 s

ch
oo

l
35

%
37

%
33

%
20

%
   

Se
co

nd
ar

y 
ed

uc
at

io
n

10
%

7%
12

%
12

%
   

Te
rt

ia
ry

 e
du

ca
tio

n
0%

0%
0%

6%
Ill

ite
ra

cy
 (%

)
40

%
52

%
55

%
55

%
D

ia
be

te
s 

m
el

lit
us

 ty
pe

 II
 (%

)
25

%
*

67
%

*
55

%
*

63
%

*
Ca

rd
io

va
sc

ul
ar

 d
is

ea
se

 (%
)

40
%

**
82

%
**

79
%

**
57

%
**

IQ
CO

D
E 

sc
or

e 
(m

ed
ia

n,
 Q

1-
Q

3)
3.

3 
(3

.1
-3

.4
)*

**
 3

.4
(3

.0
-3

.8
)*

**
3.

9 
(3

.4
-4

.2
)*

**
4.

7 
(4

.3
-4

.9
)*

**
In

fo
rm

an
t t

ha
t fi

lle
d 

in
 IQ

CO
D

Eb

   
 S

po
us

e 
(h

us
ba

nd
)

0%
0%

0%
2%

   
 S

po
us

e 
(w

ife
)

0%
0%

3%
4%

   
 D

au
gh

te
r

55
%

50
%

69
%

56
%

   
 S

on
 

5%
31

%
16

%
33

%
   

 G
ra

nd
ch

ild
 

15
%

4%
6%

2%
   

 O
th

er
 (o

th
er

 re
la

tiv
e 

or
 fr

ie
nd

)
25

%
15

%
6%

2%
RU

D
AS

 s
co

re
 (m

ed
ia

n,
 Q

1-
Q

3)
25

 (2
3-

26
)*

**
23

 (2
1-

27
)*

**
20

 (1
8-

24
)*

**
15

 (1
2-

19
)a 

**
*

M
M

SE
 s

co
re

 (m
ed

ia
n,

 Q
1-

Q
3)

23
 (2

0-
24

)*
**

19
 (1

6-
22

)*
**

14
 (1

1-
20

)*
**

11
 (8

-1
3)

a 
**

*
N

ot
e.

 IQ
CO

D
E,

 In
fo

rm
an

t Q
ue

st
io

nn
ai

re
 fo

r C
og

ni
tiv

e 
D

ec
lin

e 
in

 th
e 

El
de

rly
-s

ho
rt

 fo
rm

; R
U

D
AS

= 
Ro

w
la

nd
 U

ni
ve

rs
al

 D
em

en
tia

 A
ss

es
sm

en
t S

ca
le

; M
M

SE
= 

M
in

i 
M

en
ta

l S
ta

te
 E

xa
m

in
at

io
n.

*p
<.

05
  *

*p
<.

01
 *

**
p<

.0
01

a  O
th

er
 c

ou
nt

rie
s 

of
 o

rig
in

 w
er

e:
 S

ur
in

am
, C

hi
na

, A
fg

ha
ni

st
an

, I
nd

on
es

ia
, I

ra
q,

 Ir
an

, A
lg

er
ia

, A
rm

en
ia

, E
gy

pt
, E

rit
re

a 
an

d 
Sy

ria
.

b 
N

=3
 (4

%
) m

is
si

ng

97

5 5

DEMENTIA DETECTION WITH IQCODE & RUDAS



Association with demographic characteristics
There were no significant correlations between IQCODE score and age, gender, 
education level,  illiteracy, diabetes mellitus type II or cardiovascular disease and 
there was no difference in median IQCODE scores across ethnicity. RUDAS scores 
were moderately correlated with age (rho=-.31, p<.01). Median RUDAS scores 
differed between the three ethnic backgrounds (Turkish 23.0; Moroccan 20.0; other 
ethnicity 19.00; (χ2(2)=6.915, p=.03).  MMSE scores were significantly correlated 
with age (rho=-.36, p<.01), education (rho=.33, p<.01), illiteracy (rho=-0.4, p<.01) and 
diabetes mellitus type II (rho=.20, p<.05). To further explore the effect of illiteracy 
on the main outcome variables, median scores stratified for illiterate and literate 
participants are given in table 2. Mann-Whitney tests showed significant differences 
in median MMSE scores for literate versus illiterate participants (U=1070.0; p<.01), 
but not for RUDAS (U=1598.5, p=.06) and IQCODE scores (U=1909.0, p=.72).

Table 2. Median scores on the IQCODE, RUDAS, and MMSE  stratified for illiterate and 
literate participants (N=129)

Total group (N=129)
Illiterate Literate

IQCODE score (median, Q1-Q3) 3.9 (3.3-4.7) 3.9 (3.3-4.4)
RUDAS score (median, Q1-Q3) 20 (9-17) 23 (12-23)
MMSE score (median, Q1-Q3) 13 (15-23) 20 (17-26)
Note. IQCODE, Informant Questionnaire for Cognitive Decline in the Elderly-short form; RUDAS,  
Rowland Universal Dementia Assessment Scal;  MMSE,  Mini Mental State Examination.

Predictive value of IQCODE and RUDAS
Diagnostic accuracy calculations were only performed for the clinical sample (N=109). 
Stepwise logistic regression was performed to assess the impact of IQCODE scores, 
corrected for relevant demographic variables (age and ethnicity) and the added 
value of RUDAS scores on prediction of group status (intact cognition vs. MCI/
dementia; N=109); see table 3. The model as a whole predicted 55% (Nagelkerke 
R squared) of the group status, and correctly classified 86% of cases. Both RUDAS 
and IQCODE were significant predictors in the model. 

Table 3. Logistic regression analysis for group status (clinical sample intact cognition vs. 
MCI/dementia; N=109)

B SE B Wald test p OR (95% CI)
IQCODE 2.517 .672 14.038 <.001 12.396 (3.322-46.260)
RUDAS -.248 .079 9.940 .002 .780 (.67-.910)
Constant -3.208 2.758 1.352 .245 .040

Note. B values are the estimated unstandardized regression coefficients; OR, odds ratio; 95% CI=95% 
confidence interval of odds ratio;  IQCODE, Informant Questionnaire for Cognitive Decline in the Elderly-
short form; RUDAS, Rowland Universal Dementia Assessment Scale.
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Diagnostic accuracy of IQCODE and RUDAS
Diagnostic accuracy of the IQCODE, RUDAS and the combination of IQCODE and 
RUDAS (the predicted probability as calculated from the regression formula in table 
3) are depicted in a ROC curve (Figure 1). The ROC curve data were calculated 
for patients only, leaving out community controls (N=109). Table 4 lists the areas 
under the curve and effect sizes of the IQCODE and RUDAS separately and of the 
combination of both instruments for various group comparisons. In general, the 
IQCODE performed slightly better than the RUDAS. The combination had excellent 
diagnostic accuracy for the distinction between intact and impaired cognition (AUC 
0.91).

ROC curves were also separately calculated for illiterate (N=59) and literate 
(N=50) subgroups and were on the whole comparable: ROC curves for the IQCODE 
were .85 (.73-.98) for illiterate versus .87 (.77-.98) literate people. ROC curves for 
the RUDAS were .84 (.73-.94) for illiterate and .81 (.68-.94) for literate participants. 

Figure 1. ROC curve data for group status (intact cognition vs. MCI/dementia) for IQCODE, 
RUDAS and IQCODE and RUDAS combined (n=109)
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Table 4. ROC curve data and effect sizes for IQCODE and RUDAS  in four types of comparisons 
in the clinical sample (N=109)

Type of comparison

Intact cognition 
(N=27)
versus

MCI/dementia 
(N=82)

Intact cognition 
(N=27)
versus

Dementia 
(N=49)

Intact 
cognition 

(N=27)
versus 

MCI (N=33)

MCI (N=33) 
versus 

Dementia 
(N=49)

N N=109 N=76 N=60 N=82
AUC IQCODE (95% CI) .86 (.77-.94) .93 (.87-.99) .75 (.62-.87) .87 (.79-.94)
Effect size (Cohen’s d) 1.54 2.35 0.83 1.60
AUC RUDAS (95% CI) .82 (.74-.90) .91 (.85-.97) .70 (.56-.83) .78 (.68-.83)
Effect size (Cohen’s d) 1.36 1.99 0.75 1.15
AUC IQCODE + RUDAS (95% 
CI) .91 (.85-.97) .98 (.95-1.0) .82 (.70-.93) .89 (.82-.96)

Note. IQCODE, Informant Questionnaire for Cognitive Decline in the Elderly-short form; RUDAS, 
Rowland Universal Dementia Assessment Scale; AUC, area under the curve; CI, confidence interval.

In Table 5, sensitivity, specificity, Youden index, predictive values, and likelihood 
ratio of the IQCODE are listed for 6 cutoff points (3.3 -3.8). The optimal cutoff point 
based on Youden index would be 3.7 or 3.8 in our sample. Other cutoff points 
might be more desirable or useful depending on the setting and purpose of the 
investigation (ruling in or ruling out dementia). 

 
 
Table 5. Diagnostic accuracy of IQCODE at different cutoff points –Clinical sample only 
(N=109); intact cognition versus MCI/dementia

Cut off 
point

Sensitivity
(95% CI)

Specificity
(95% CI)

Youden 
Index

PPV
(95% CI)

NPV
(95% CI)

LR+
(95% CI)

LR-
(95% CI)

>3.3 96% 
(90-99%)

44% 
(25-65%)

0.40 84% 
(79-88%)

80% 
(55-93%)

1.73 
(1.23-2.44)

0.08 
(0.03-0.27)

>3.4 93% 
(85-97%)

59%
(39-78%)

0.52 87% 
(81-92%)

73% 
(54-86%)

2.27 
(1.44-3.60)

0.12 
(0.05-0.28)

>3.5 89%
(80-95%) 

59%
(39-78%)

0.48 87% 
(81-91%)

64%
(47-78%)

2.19 
(1.38-3.47)

0.19 
(0.09-0.37)

>3.6 85%
(76-92%)

59% 
(39-78%)

0.44 86%
(80- 91%)

57% 
(42-71%)

2.10 
(1.32-3.33)

0.25 
(0.13-0.45)

>3.7 80%
(70-88%)

74%
(54-89%)

0.54 90%
(83-95%)

56%
(43-67%)

3.10
(1.63-5.93)

0.26
(0.16 -0.43)

>3.8 77%
(66-85%)

81%
(62-94%)

0.58 93%
(85-97%)

54% 
(43-64%) 

4.15 
(1.86-9.23)

0.28
(0.18-0.44)

Note. CI, confidence interval. Youden index, (sensitivity + specificity) – 1; PPV, Positive predictive value;  
NPV, Negative predictive value;  LR+, Positive likelihood ratio;  LR-, Negative likelihood ratio.  

In Table 6, sensitivity, specificity, Youden index, predictive values, and likelihood 
ratio of the RUDAS are listed for 6 cutoff points (<20-<25). The optimal cutoff based 
on Youden Index in this sample would be <21 or <22. 
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Table 6. Diagnostic accuracy of RUDAS  at different cutoff points – Clinical sample only 
(N=109); intact cognition versus MCI/dementia

Cutoff 
point

Sensitivity
(95% CI)

Specificity
(95% CI)

Youden 
Index

PPV
(95% CI)

NPV
(95% CI)

LR+
(95% CI)

LR-
(95% CI)

<20 61%
(49-72%)

85%
(66-96%) 0.46 92%

(83-97%)
43%

(35-50%)
4.10

(1.63-10.31)
0.46 

(0.34-63)

<21 70%
(58-79%)

78%
(58-91%) 0.48 90%

(82-95%)
47%

(37-56%)
3.13

(1.52-6.44)
0.39

(0.26-0.58)

<22 78%
(68-87%)

70%
(50-86%) 0.48 89%

(81-93%)
53%

(41-65%)
2.65

(1.46-4.79)
0.31

(0.19-0.50)

<23 80%
(69-88%)

59%
(39-78%) 0.39 85%

(78-90%)
50%

(37-63%)
1.96

(1.23-3.13)
0.34

(0.20-0.59)

<24 86%
(76-82%)

48%
(29-68%) 0.34 83%

(77-88%)
54%

(38-70%)
1.66 

(1.14-2.41)
0.29

(0.15-0.57)

<25 91%
(83-96%)

44%
(25-65%) 0.35 83% 

(77-87%)
63%

(43-80%)
1.64

(1.16-2.31)
0.20

(0.09-0.45)   
Note. CI, confidence interval. Youden index, (sensitivity + specificity) – 1; PPV, Positive predictive value;  
NPV, Negative predictive value;  LR+, Positive likelihood ratio;  LR-, Negative likelihood ratio.  

Reliability
Reliability of the IQCODE in this study was excellent with a Cronbach’s alpha 
coefficient of .96. Cronbach’s alpha coefficient of the RUDAS was 0.76.

DISCUSSION 

In this study in non-Western elderly migrants, half of whom were illiterate, in a 
geriatric outpatient clinic , the IQCODE proved to be a valid instrument for 
dementia detection. At the optimal cutoff point, sensitivity of the IQCODE was 
80% and specificity 74% for the distinction between intact cognition and cognitive 
impairment (MCI and dementia). Sensitivity and specificity were somewhat lower 
than results of a review of the diagnostic accuracy of the IQCODE in secondary 
care settings (Harrison et al., 2015), where intact cognition and dementia were 
compared (no MCI). Lower specificity (i.e., low true negative rate) is generally of 
limited concern in a memory clinic setting as other tests will be used in addition to 
the IQCODE (Harrison et al., 2015).  

We investigated predictive validity for group status (intact cognition versus MCI/
dementia) and found an AUC for IQCODE of .88. For the RUDAS, the AUC was .85. The 
AUC for the combination of IQCODE and RUDAS was .93. Predictive validity of both 
instruments is comparable and the combination of both is slightly better. Predictive 
validity for cognitively intact versus dementia subgroups (i.e., without MCI) was 
higher (AUC was .93 for IQCODE and .91 for RUDAS), whereas in cognitively intact 
versus MCI subgroup (without dementia) it was lower (.75 for IQCODE and .70 for 
RUDAS). Both IQCODE and RUDAS had no significant correlation with educational 
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level nor illiteracy. The RUDAS had a moderate correlation with age and ethnicity, 
but these variables did not add predictive value in a logistic regression analysis. 
Internal reliability was excellent for the IQCODE and acceptable for the RUDAS.

Strengths of the study were the independence of research diagnosis and IQCODE 
and RUDAS results, the inclusion of a hard-to-reach population of elderly migrants 
and the clinical setting where the research was performed, which facilitates the 
generalization of the results to similar clinical settings. 

The study also had some weaknesses. First, we used a research diagnosis (intact 
cognition/MCI/dementia according to clinical criteria) as gold standard to compare 
IQCODE results with. The research diagnosis was based on all available clinical 
information gathered on the first visit, but excluding IQCODE, RUDAS and MMSE 
results. This research diagnosis is possibly less accurate than a full clinical work-up, 
because additional measures such as extensive neuropsychological assessments 
were not available on this first visit. As Harrison et al. (2015) point out in their 
review, ‘there is no universally accepted, ante-mortem gold standard diagnostic 
strategy’ (p.4) for diagnosing dementia. In low-educated or illiterate migrants, the 
diagnosis is hampered by a lack of validated neuropsychological tests for this 
subgroup (Franzen et al., 2019). Other studies on the IQCODE generally also use 
the DSM-IV clinical criteria for dementia, diagnosed by a dementia specialist, with 
CDR rating for degree of functioning and using one or more cognitive tests such 
as the MMSE or in their assessment (Gonçalves et al., 2011; Phung et al., 2015). 
Studies on the predictive value of the IQCODE for MCI generally used the earlier 
common criteria (Petersen et al., 2001; Winblad et al., 2004) that preceded the NIA-
AA criteria (Isella et al., 2006; Park, 2017). The NIA-AA criteria (Albert et al., 2011) we 
used are somewhat broader in the sense that they include impairment in one or 
more cognitive domains, not only the memory domain. Although our gold standard 
was a research diagnosis that was based on restricted data, our research design 
prevented incorporation bias by blinding clinicians for the results of the tests being 
investigated (i.e., IQCODE and RUDAS). 

Second, IQCODE results can only be obtained if participants bring an informant. 
Note that roughly one fifth of eligible participants did not bring an informant with 
them, or were accompanied by an informant who was not able to complete the 
IQCODE. This might represent a vulnerable subgroup of patients (lacking family 
infrastructure). Also, it can be argued that IQCODE results and research diagnosis 
are not totally independent, since information of the caregiver obtained in the 
interview with the specialist contributed to the research diagnosis. This might 
(partly) explain the higher AUC’s of IQCODE compared with the RUDAS.

Third, despite efforts to recruit controls who were comparable on demographic 
variables, there were group differences in age and ethnicity between the controls 
and patients (controls were younger and comprised relatively more participants of 
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Moroccan descent). The relatively high rate of cardiovascular diseases among the 
group with intact cognition and MCI in the clinical sample could reflect the higher 
percentage of immigrants of Turkish descent in this subgroup. Turkish immigrants 
have a higher rate of cardiovascular diseases than Moroccan immigrants in the 
Netherlands (Dijkshoorn, 2003).  Also, age and ethnicity were moderately correlated 
with RUDAS scores which could have led to higher RUDAS scores (because of 
younger age) or lower RUDAS scores (because Moroccan participants had slightly 
lower RUDAS scores) in the control group. However, in regression analyses of 
predictive validity of IQCODE and RUDAS results for group status, age and ethnicity 
were controlled for and had no significant predictive validity. 

Fourth, since our design was cross-sectional, we were able to provide data 
on discriminative ability for normal cognition, MCI and dementia, but no data 
on ‘conversion rates’ of MCI patients to dementia. The relatively lower AUCs for 
IQCODE and RUDAS to discriminate normal cognition from MCI and MCI from 
dementia, are probably caused by the fact that MCI and dementia represent 
points at a continuum on which sharp demarcations are difficult to make. In clinical 
practice, most patients visiting an outpatient clinic do not represent the far ends of 
this continuum but present with one of the stages in between. Therefore, we think 
that the comparison of cognitively intact versus MCI/dementia is most relevant for 
clinical practice.

Despite these weaknesses, the study sheds light on diagnostic accuracy of the 
IQCODE and RUDAS in older migrants with a very low educational level. In the 
Cochrane reviews of Harrison et al (2015; 2016), cutoff points of 3.3 to 3.6 are 
generally used in secondary care settings. In our population, a slightly higher cutoff 
point of 3.7 or 3.8 seems to produce the best balance between sensitivity and 
specificity. Jorm (2004) also notices that optimal cutoff points are generally higher 
in patient samples than in community samples. The advised cutoff point for the 
RUDAS is <23 (Storey et al., 2004), but we found that a somewhat lower cutoff point 
is more reasonable for individuals with no or very limited education, e.g. <21 or 
<22. Others propose to adjust raw scores for education (i.e., 2 points are added for 
individuals with 0 years of education; 1 point is added for individuals with 1–6 years 
of education) ( Nielsen et al.., 2019).

The choice for a cutoff point depends on the setting and the purpose of the test. 
Clinicians can use Tables 5 and 6 to decide which cutoff point of the IQCODE and 
RUDAS is best for their population. It is important to weigh the prevalence rate of 
cognitive impairment in the given population when choosing a cutoff point, since 
positive and negative predictive values vary greatly with prevalence rates. In primary 
care, the prevalence rates of cognitive impairment are generally lower than in a 
secondary care setting or memory clinic. Since routine screening of individuals in 
general practices does not seem to improve case-finding (Menon & Larner, 2011), 
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we would advise to use the IQCODE and RUDAS only for patients presenting with 
or suspected of cognitive problems. For individuals suspected of cognitive decline 
in the primary care setting, a cutoff point with high sensitivity is generally useful to 
detect possible cases and organize referral to secondary care. In secondary care, a 
cutoff point with lower sensitivity but higher specificity might be advised.

In the study of Nielsen and colleagues (Nielsen et al., 2016) the combination of 
RUDAS and IQCODE (AUC 0.98) was better than the RUDAS alone (0.92) but only 
slightly better than the IQCODE alone (AUC 0.97). These excellent AUC values might 
be attributed to the fact that they compared controls with dementia patients, leaving 
out the MCI group. In our population, AUC values were indeed comparable when 
MCI patients were left out.  In our study, the combination of IQCODE and RUDAS 
had a higher predictive validity (AUC 0.93) than either test by itself (AUC IQCODE 
0.88; RUDAS 0.85). This might be explained by the different ways both instruments 
measure the underlying construct of the dementia syndrome: cognitive deficits in 
multiple domains (covered by both RUDAS and IQCODE) and significant impairment 
and decline (covered mostly by IQCODE). 

Concluding, the IQCODE is a short, easy to administer questionnaire which 
proved its diagnostic utility in earlier studies, provided that patients bring an 
informant who is able to complete the IQCODE. In our study in illiterate and low-
educated older migrants, the IQCODE had high diagnostic accuracy and adding 
RUDAS results added some predictive validity. In clinical practice, use of the 
IQCODE and RUDAS seems easy to implement in both primary care and secondary 
care settings with ethnic minority and/or low educated older people. Our data are 
helpful for clinicians to determine optimal cutoff points. In this way, using informant-
based and performance-based instruments could improve dementia diagnostics in 
an often an underdiagnosed and undertreated group of patients.   
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ABSTRACT

Objectives
Despite the suspected higher prevalence of dementia in first generation ethnic 
minority populations, little is known about their pathway to geriatric diagnostic 
facilities. The objective of this study was to describe presenting symptoms, 
demographic and clinical characteristics of a large cohort of patients from ethnic 
minority populations at their first visit to a geriatric day clinic and compare them 
with those of native majority (Dutch) patients. We hypothesized that minority 
patients would be younger, visit later in the course of their dementia disease, have 
more serious cognitive, neuropsychiatric and /or depressive symptoms, and more 
cardiovascular diseases and diabetes mellitus.

Design
Retrospective case control study. 

Setting
Urban geriatric day clinic.

Participants
843 patients, of whom 415 were minority patients (cases) from 47 different 
countries, mostly of Moroccan, Turkish and Surinamese descent. Controls were 
428 native Dutch patients. 

Measurements
Demographic characteristics, cognitive screening results, informant questionnaires, 
neuropsychiatric and depressive symptoms and somatic comorbidity.

Results
Ethnic minority patients presented with a different profile of psychiatric and somatic 
comorbidity. Minority patients were younger, had longer duration of symptoms 
and possibly presented somewhat later in the course of the dementia than the 
controls. Both family members and patients expressed more neuropsychiatric 
symptoms, especially depressive symptoms. Minority patients had more somatic 
comorbidities, especially diabetes mellitus.

Conclusions
Clinicians in geriatric diagnostic facilities should be aware of the younger age at 
presentation and the high prevalence of some specific risk factors for dementia 
(depressive symptoms and diabetes mellitus) in ethnic minority patients.
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INTRODUCTION 

Dementia is one of the leading causes of morbidity and disability among older 
people. In the US, dementia incidence is higher in some ethnic minority groups 
((Mayeda et al., 2016; Mehta & Yeo, 2017). A European meta-analysis (Selten et al., 
2020) yielded an age- and sex-adjusted odds ratio of 1.73 for dementia in minority 
groups compared to the native population. A Dutch study also suggested that 
dementia prevalence in older people from non-western descent is much higher 
than in the native population (Parlevliet et al., 2016). However, despite the suggested 
higher dementia prevalence, patients from minority groups are underrepresented 
in memory clinics (Canevelli et al., 2019; Nielsen et al., 2011). 

Research shows that people from minority groups present later in their 
dementia process in comparison with the majority of the population (Cooper et al., 
2010; Cullum et al., 2018; Segers et al., 2013). Later presentation is operationalized 
as more functional impairment initially, or with a longer duration of memory loss 
before visiting a memory clinic. Ethnic minority patients are younger at the time 
of dementia diagnosis (Cullum et al., 2018; Mukadam et al., 2019; O’Bryant et al., 
2013; Segers et al., 2013) and have higher levels of cognitive impairment at initial 
evaluation (Livney et al., 2011; Mukadam et al., 2019; O’Bryant et al., 2013; Sayegh 
& Knight, 2013; Segers et al., 2013). Some studies find that minority subgroups 
with dementia experience more, or a different profile of neuropsychiatric 
symptoms (such as apathy, aggression, depressive symptoms, hallucinations or 
sleep disorders) at presentation (Cohen et al., 2012; Livney et al., 2011; Salazar 
et al., 2017), but in a meta-analysis only delusion prevalence was associated with 
population origin (Zhao et al., 2016). Also, minority patients and their families enter 
diagnostic facilities more often after a crisis-event (Hinton et al., 2004).

Lastly, older people from minority groups in the Netherlands report more 
chronic somatic conditions (Conkova & Lindenberg, 2018), especially diabetes 
mellitus, hypertension, obesity (Uitewaal et al., 2004) and cardiovascular diseases 
(Fakiri et al., 2008; Uitewaal et al., 2004; Ujcic-Voortman et al., 2012). All these are 
known risk factors for dementia. 

In the Netherlands, most minorities are of Turkish, Moroccan and Surinamese 
descent. Migrants from Turkey and Morocco came to the Netherlands as workers 
in the 1970’s. Migrants from Surinamese descent came from the former Dutch 
colony - Surinam. Turkish, North African and Caribbean migrants also live in other 
European countries such as Germany, the Nordic countries, France and the UK. In 
Europe, these minority populations are greying. However, little is known of their 
clinical characteristics and presenting symptoms of dementia in comparison with 
native populations. 

The objective of this study was to describe presenting symptoms, demographic 
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and clinical characteristics of a large cohort of patients from minority populations 
at their first visit to a geriatric day clinic and compare them with the majority 
population. More specifically, we hypothesized that minority patients would (1) be 
younger, (2) have longer duration of dementia symptoms preceding presentation, 
(3) have more serious cognitive impairment and (4) more neuropsychiatric and /
or depressive symptoms, and (5) have more cardiovascular diseases and diabetes 
mellitus compared to native Dutch patients at their first visit. Knowledge of (patterns 
of) presenting symptoms could facilitate recognition of dementia in minority 
patients. A timely diagnosis of dementia gives both patients and caregivers time to 
plan for the future, and get the right care and help at the right time (Bradford et 
al., 2009). 

METHODS

The study was an observational case-control study. Characteristics of patients were 
scored based on digital patient files from 2014 to 2018. Informed consent was 
waived because of the retrospective nature of the study and the analysis used 
anonymous chart reviews. Approval of the local Medical Ethical Committee of OLVG 
was obtained [nr. WO 19.208]. 

Study population  
The study took place in the former Slotervaart Hospital, in a geriatric day clinic. This 
clinic was known as an expertise center for dementia diagnostics in ethnic minority 
groups and now resides in the OLVG hospital in Amsterdam. Data collection was 
retrospective and took place in February and March 2020. Inclusion criteria were: 
age 56 to 100 years and being referred for evaluation of cognitive problems or 
combined cognitive and somatic problems between 01-01-2014 and 31-12-2017. 
An additional inclusion criterion for the migrant group was being of non-Dutch 
descent. Minority patients were identified based on a combination of characteristics 
such as information from their referral letter (often stating their descent),  family 
name, and/or necessity of an interpreter. Before inclusion in the minority patient 
group, we checked the patient file for self-reported ethnicity. For every minority 
patient, a native Dutch counterpart patient, who visited the day clinic in the same 
week, was randomly selected as a control. In this way, we tried to ensure a roughly 
even distribution in both minority and native populations. For this study, we only 
included patients who visited the geriatric day clinic for their first evaluation. For an 
overview, see the flowchart in figure 1.
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Figure 1. Flow chart of inclusion and exclusion of patients

Instruments
Cognitive and neuropsychiatric instruments
Trained nurses administered all cognitive tests. In the minority group, a professional 
interpreter was present during interview and cognitive testing. The Mini Mental State 
Examination (MMSE) (Folstein et al., 1975) was used as global cognitive screening 
test. The MMSE is a dementia screening test that assesses several cognitive 
domains, such as orientation, recall, naming and visuoconstruction. The maximum 
score is 30 and the advised cutoff score is <24, with a higher score reflecting better 
performance.  Illiterate subjects who were unable to perform certain test items were 
assigned zero points for that item. The corrected MMSE score in those cases was 
recalculated as followed: total obtained score * (30/ maximum possible score given 
the number of actually administered items) (Zwart et al., 2015). For example, an 
illiterate patient is unable to calculate, spell, write a sentence and read a command, 
which diminishes his maximum possible score to 23 out of 30. The obtained score 
of 20 is recalculated as: 20 * (30/23)= 26. 

Also, the Seven minute screen (7MS; Solomon et al., 1998) was used. The 7MS is a 
short dementia screening battery that comprises four subtests, Benton’s Temporal  
Orientation (BTO) (Benton), Enhanced Cued Recall (ECR) (Grober et al., 1988), 
clock drawing, and verbal fluency for animals.  BTO score ranges from 0 (optimal 
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temporal orientation) to 113 (disturbed temporal orientation). Cutoff score is >3. 
ECR is a visual memory test. Patients are shown four cards with four pictures each. 
Each picture is accompanied by a verbal cue (e.g. the test administrator asks which 
fruit there is on the card and the patient answers ‘grapes’). Free and cued recall of 
the 16 pictures is assessed after a short interval in which the remaining subtests 
are taken. Total score (free+cued recall) ranges from 0-16 and cutoff score is <14 
(Appels et al., 2016). In the clock drawing subtest (CDT), participants are asked to 
draw a clock face with numbers and to place the hands at a fixed time. Scoring is 
done according to the Freedman criteria (Freedman et al., 1994) with 0 as minimum 
and 7 as maximum score. Cutoff score is <4. Lastly, patients are asked to name as 
many animals as possible in one minute (verbal fluency test). The total score is the 
number of named animals and cutoff is 1.5 standard deviations below the below 
the age and education corrected mean (32.6-0.265*age +1.4*educational level) 
(Appels et al., 2016). 

We only included cognitive tests that were administered in both the minority 
and the majority group, so specific cross-cultural screening test results (such as the 
Cross-cultural Dementia screening test; (Goudsmit et al., 2017)) were not gathered 
in this study. 

Family members and other informants rated cognitive decline over the last ten 
years on the 16-item Informant Questionnaire on Cognitive Decline in the Elderly 
(IQCODE-sf) (Jorm, 2004). The Informant Questionnaire on Cognitive Decline in the 
Elderly-short form (IQCODE-sf) is a questionnaire filled out by an informant (most 
often a family member) of the patient who is asked to rate cognitive decline over 
the last ten years (Jorm, 2004). In this study, the Dutch 16-item version was used 
(de Jonghe et al., 1997). Informants are asked to assess decline of the patient on 
16 tasks such as remembering recent events or handling financial matters. Each 
item is rated on a 5-point scale from 1 (‘much better’) to 5 (‘much worse’). Ratings 
are averaged over the 16 items, resulting in a total score ranging from 1 to 5, with 3 
representing ‘no change’. In case of missing items, the scores per item are averaged 
over the total items filled out. In a memory clinic population of ethnic minority 
patients, a cutoff of >3.7-3.8 shows the best sensitivity (80%)/ specificity (74%) 
combination (Goudsmit et al., 2020).

Presence or absence of 12 neuropsychiatric symptoms of the Neuropsychiatric 
inventory (NPI; Cummings et al., 1994) was scored based on the clinical interview 
with the informal caregiver(s). The Dutch version (Jonghe et al., 2003) was used. 
Possible neuropsychiatric symptoms were: agitation/aggression, dysphoria/
depression, irritability/lability, apathy/indifference, anxiety, disinhibition, aberrant 
motor behavior, delusions, hallucinations, euphoria/elation, nighttime behavioral 
disturbances and appetite/eating disturbances. Severity of the symptoms was not 
scored. Total score was the number of present symptoms on the NPI, ranging from 
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0 to 12. 
Depressive complaints were assessed using the Geriatric Depression Scale 15-

item version (GDS; Yesavage et al., 1982). Patients were asked to answer ‘yes’ or ‘no’ 
on 15 dichotomous questions on depressive symptoms, e.g. ‘do you feel worthless?’ 
(‘yes’ scores 1 point) or ‘do you have a lot of energy?’(‘yes’ scores 0 points). Score 
ranges from 0 to 15 depressive complaints and the proposed cut-off for depression 
by the original authors is >6. Adequately translated and validated questionnaires 
such as the GDS-15 were available (Uysal-Bozkir et al., 2013) and were used to 
support the interpreter who often read the questions to the patient. 

Somatic comorbidity
Presence or absence of 15 somatic comorbidities was scored using the Charlson 
Comorbidity Index (CCI) (Charlson et al., 1987), plus hypertension as stated in 
the medical history. Dementia was not scored since it was the study domain. 
We reported both total somatic comorbidity score and separate presence of 
hypertension, myocardial infarction, heart failure, peripheral vascular disease, CVA/
TIA, diabetes mellitus (type I&II), because they are the most common somatic risk 
factors for cognitive impairment (Chen et al., 2017).

Design and Procedure
Scoring of patient files 
Demographic characteristics included age, sex, ethnicity, educational level, literacy 
status, marital status and living situation. Ethnicity was based on self-defined 
ethnicity or, if that was not noted in the patient file, country of birth. Patients were 
divided into the minority or native Dutch group. The minority group was stratified 
in Turkish, Moroccan, Surinamese or other (non-Dutch) ethnicity. Patient files that 
met inclusion criteria were accessed and systematically scored on all of the above 
stated variables by a geriatrician (IV), a psychologist (MG), or by trained students 
with a master in medical sciences. To optimize interrater agreement, a code book 
was generated and all uncertainties were discussed with the researchers (IV and 
MG) and shared with all scorers. We did not formally check interrater agreement 
afterwards. 

Diagnostic procedure during visit to the geriatric day clinic
Patients underwent the following diagnostic work-up at their first visit: a clinical 
interview with patient and caregiver, physical examination by the geriatrician 
(including psychiatric and neurologic assessment), medication history, cognitive 
testing and laboratory testing. Duration of cognitive symptoms was estimated 
in months based on the interview information of caregiver or referring general 
practitioner (GP) in the patient file. Ancillary examinations (such as brain imaging 
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or neuropsychological assessment) were carried out on indication. We scored 
the dementia diagnosis as stated in the geriatric report to the GP. Dementia was 
diagnosed according to NIA-AAA criteria (McKhann et al., 2011). Mild Cognitive 
Impairment (MCI) diagnosis was made according to the core clinical criteria of the 
National Institute on Aging-Alzheimer’s Association (NIA-AA) workgroup (Albert 
et al., 2011). Clinical research criteria were used to specify subtypes of dementia 
disorders (McKeith et al., 2005; McKhann et al., 2001; McKhann et al., 2011; Sachdev 
et al., 2014). Suspected presence of a psychiatric diagnosis e.g., depression, 
schizophrenia or post-traumatic stress disorder was not based on a full psychiatric 
interview, but scored based on the geriatric interview. 

Statistical analysis 
Analyses were performed using SPSS statistical software (version 22; IBM corp., 
2013). Continuous data were summarized as mean with standard deviation. For not 
normally distributed data, we presented median with interquartile range. Group 
differences in minority and native Dutch patient characteristics were analyzed 
using independent samples t-tests or Mann-Whitney U-tests for continuous data 
and χ2-tests for categorical variables. Second, minority and native Dutch groups 
were further subdivided based on their clinical diagnosis (intact cognition, MCI, 
dementia). Group differences were tested with parametric or non-parametric 
tests. Significance level was set at .05 (one-tailed for directional hypotheses and 
ortherwise two-tailed. Significance level for multiple comparisons was set at .01.

RESULTS

In total, 843 patients were enrolled in the study. 415 were minority patients and 428 
Dutch native patients. Minority patients originated from 47 different countries; 91% 
came from countries outside Europe. The three biggest subgroups were formed by 
patients from Moroccan, Turkish and Surinamese descent. Mean age was 75 years 
for the minority group and 81 years for the native Dutch group. Other demographic 
characteristics of both groups are shown in table 1. Minorities were lower educated 
and more often illiterate, and less likely to live alone or in an institution, compared 
with Dutch native patients. Minority patients were more often referred for cognitive 
evaluation only (52%) than Dutch native patients, who more often were referred for 
combined cognitive and somatic reasons (62%).
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Table 1. Demographic characteristics of minority and Dutch native group (N=843)
Minority Dutch native p1

N 415 428
Age (M(SD)) 75 (8) 81 (8) <.01
Female (%) 60% 60% .88
Country of birth/ethnicity
     Netherlands - 100% -
     Morocco 28% - -
     Turkey 24% - -
     Surinam 10% - -
     Other 37% - -
Educational level (%) N=747 <.01
     No education 29% 0%
     1-6 classes elementary school 27% 21%
     Secondary education 22% 55%
     Tertiary education 8% 16%
Illiteracy (%)2  N=804 34% 1% <.01
Marital status (%) N=801 .01
     Single 4% 7%
     Married 44% 37%
     Widowed 31% 40%
     Divorced 16% 12%
Living situation (%) N=829 <.01
     Alone 33% 48%
     With partner 38% 29%
     With other family members 20% 7%
     Institution 7% 16%
Referral reason (%) <.01
     Cognitive evaluation 52% 38%
     Cognitive & somatic evaluation 48% 62%
Note
N differs per variable; not all patient files included information on educational level, illiteracy, marital 
status and living situation.
Not all percentages add to 100% due to rounding.
1 differences in means or proportions between minority and Dutch native patients
2  patients who reported that they could not read and write were considered illiterate

In table 2, clinical characteristics of the minority and majority groups are shown. 
Diagnostic delay (time between first cognitive complaints and visit to the clinic) was 
available for roughly two thirds of the patients. Median diagnostic delay was on 
average six months longer for minority than for Dutch native patients (p<0.05 one-
tailed). Cognitive scores such as MMSE and fluency scores, were much lower for 
minority patients. This is probably partly due to the large differences in education 
between the groups. Cognitive scores on the ECR and Clock drawing did not differ 
between minority and majority patients. IQCODE-sf scores were similar for both 
minority and Dutch native groups. 88% of caregivers of minority patients reported 
one or more neuropsychiatric symptom, versus 82% in the Dutch native group. 
Median NPI score was three neuropsychiatric symptoms for minority patients and 
two for Dutch native patients. The most prevalent neuropsychiatric symptoms for 
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all patients were depression, apathy and sleep and appetite disturbances. Self-
reported depressive symptoms (GDS-15) were more frequent for minority patients 
than for native Dutch: a median of seven versus four depressive symptoms. Also, 
39% of minority patients were suspected to have a comorbid psychiatric diagnosis, 
versus 29% of Dutch native patients. The difference between necessity of ancillary 
investigations (such as neuropsychological assessments or brain imaging) was not 
significant (28% of minority patients, 23% of Dutch patients). 

The proportions of diagnoses of ‘cognitively intact’, MCI, dementia or other 
diagnoses (such as delirium), did not differ between minority and majority patients. 
Minority patients had a mean of 2.1 out of 16 somatic comorbidities and Dutch 
native patients had 1.8 (total somatic comorbidity score); a significant difference. 
Number of somatic comorbidities ranged from 0 to 7 in both groups. The most 
striking difference in somatic comorbidity was the high prevalence of diabetes 
mellitus in the minority group (47%) compared to the native Dutch patients (26%). 
Other cardiovascular comorbid diseases did not differ significantly between 
the minority and Dutch patients, but within the minority groups, profiles were 
different. For example, the Surinamese minority had more comorbidities, especially 
hypertension than Turkish and Moroccan migrants (supplementary table 2B).

In Supplementary tables 1B and 2B, demographic and clinical characteristics are 
further stratified by ethnic subgroup.

Cognitively intact, MCI and dementia subgroups
In table 3, cognitive scores and neuropsychiatric symptoms are shown for cognitively 
intact, MCI and dementia patients. The ‘other diagnosis’ group is left out of the table 
due to its small number (3% of the group) and diverse nature of the diagnoses. 

As expected, with increasing impairment, scores on cognitive tests decline. 
Differences between minority and Dutch native patients on MMSE scores are 
striking. Median (corrected) MMSE score for cognitively intact minority patients is 
22; versus 27 for cognitively intact Dutch native patients. Also, cognitively intact 
minority patients name a median of 9 animals, and cognitively intact Dutch patients 
name 14. Scores on the ECR and IQCODE-sf are mostly comparable for minority 
and majority patients with intact cognition, MCI and dementia. Cognitively intact 
individuals of both minority and majority groups score relatively high on the 
IQCODE-sf (3.9/3.8). The median number of neuropsychiatric symptoms is two 
to three in all subgroups. Depressive complaints are more prominent in minority 
groups, regardless of their degree of cognitive impairment. 
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Table 2. Clinical characteristics of minority and Dutch native group (N=843)
Minority Dutch native p1

N 415 428
Diagnostic delay in months2 (Med, Q1-Q3) N=574 18 (9-24) 12 (6-24) .03 3

Cognitive scores (Med, Q1-Q3)
     MMSE N=789 18 (13-24) 24 (19-27) <.01
     BTO N=792 35 (1-83) 5 (0-61) <.01
     ECR N=689 11 (6-14) 12 (8-14) .13
     Clock N=579 4.0 (3.0-5.5) 4.5 (3.0-5.5) .03
     Fluency N=689 8 (5-10) 10 (7-14) <.01
Informant scale
IQCODE-sf (M, Sd) N=531 4.2 (0.6) 4.2 (0.6) .83
Neuropsychiatric symptoms
Behavioral problems present (%) 88% 82% <.01
NPI total score (Med, Q1-Q3)N=715 3 (2-4) 2 (2-4) <.01
     Delusions 23% 14% <.01
     Hallucinations 18% 14% .10
     Agitation/ aggression 26% 13% <.01
     Depression/ dysphoria 56% 39% <.01
     Anxiety 33% 25% .01
     Elation/Euphoria 6% 2% .01
     Apathy/ indifference 40% 32% .02
     Disinhibition 23% 14% <.01
     Irritability/ lability 37% 29% .02
     Aberrant motor behavior 8% 3% <.01
     Nighttime behavioral disturbances 42% 39% .24
     Appetite/ eating disturbances 41% 40% .37
Self-reported depressive complaints
GDS-15 (Med, Q1-Q3) N=740 7 (4-11) 4 (2-7) <.01
GDS-15 above cutoff (%) 56% 29% <.01
Suspected comorbid psychiatric disorder (%) 39% 29% .01
Ancillary investigations carried out (%) 28% 23% .09
Cognitive diagnosis (%) .08
     Cognitively intact 31% 24%
     Mild cognitive impairment 30% 36%
     Dementia 37% 36%
     Other 3% 4%
Somatic comorbidity
     Total somatic comorbidity 4 (M, SD) 2.1 (1.4) 1.8 (1.4) .03
     Myocardial infarction 16% 13% .25
     Heart failure 13% 10% .16
     Peripheral vascular disease 4% 6% .27
     CVA/TIA 21% 20% .73
     Diabetes mellitus 47% 26% <.01
     Hypertension 57% 51% .09
Note 
N differs per test and questionnaire  (not all participants completed all cognitive tests and 
questionnaires). 
Percentages might not add to 100% due to rounding.
MMSE= Mini Mental State Examination (0-30), if necessary corrected for missed items due to illiteracy 
(total score * (30/number of points obtained); 
BTO= Benton Temporal Orientation (score ranges from 0 =optimal temporal orientation to 113 
=disturbed temporal orientation); 
ECR= Enhanced Cued Recall (0-16); 
Clock=Clock drawing score according to Freedman (0-7); 
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Fluency=category fluency animals; 
IQCODE-sf= Informant Questionnaire for Cognitive decline of the Elderly 16 item version (0-5); 
NPI= Neuropsychiatric Inventory (0-12); 
GDS=Geriatric Depression scale (0-15). 
1 p value < 0.05 is considered significant 
2 Time between first complaints and visit to geriatric clinic in months 
3 One-tailed p-value
4 Total of 15 somatic comorbidities as defined in Charlson Comorbidy Index (CCI): myocardial infection, 
congestive heart failure, peripheral vascular disease, cardiovascular infarction/ transient ischemic 
attack (CVA/TIA), COPD, Connective tissue disease, peptic ulcer disease, liver disease, diabetes mellitus, 
hemiplegia, chronic kidney disease, solid tumor, leukemia, lymphoma, HIV; dementia excluded and 
hypertension added

Nosological diagnoses of dementia patients are presented in supplementary Table 
3B.

Neuropsychiatric symptoms in dementia patients 
In Figure 2, the prevalence of different neuropsychiatric symptoms is displayed 
for dementia patients only. Minority dementia patients exhibit significantly more 
depression, appetite changes, agitation/aggression, disinhibition and aberrant 
motor behavior than Dutch native dementia patients. Within the minority group, 
agitation/aggression and disinhibition were more prevalent in demented patients 
compared to cognitively intact patients (data shown in supplementary figure 2B). 

Figure 2. Proportions of neuropsychiatric symptoms for minority dementia patients (N=153) 
and Dutch native dementia patients (N=154)
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DISCUSSION 

The aim of this study was to characterize demographic and clinical characteristics of 
minority patients, compared to native Dutch patients at their first visit to a geriatric 
day clinic. We hypothesized that minority patients would be younger, would have 
longer duration of dementia symptoms before presentation, would have more 
cognitive impairment and exhibit more neuropsychiatric and /or depressive 
symptoms, and more cardiovascular diseases and diabetes mellitus compared 
to their native Dutch counterparts. The results of our retrospective cohort study 
mostly confirmed our hypotheses. 

First, the minority patient group was a median of six years younger than native 
Dutch controls at their first visit. 

Second, diagnostic delay or symptom duration before presentation was circa 
six months longer for minority patients versus native Dutch patients. This trend in 
later presentation could point to disparities in accessibility to diagnostic and care 
facilities for minority ethnic groups. These barriers will probably be multi-factorial 
in character. Both provider-related factors (e.g., communication problems or 
prejudices of health care workers), patient and caregiver factors (e.g., differences in 
health literacy and awareness of dementia symptoms) and system-related factors 
(e.g., poor information exchange in the chain of care) (Bradford et al., 2009; Johnston 
et al., 2020; Mukadam et al., 2011; Nielsen et al., 2020; Sagbakken et al., 2018) have 
been reported before. In our experience, all of the above factors can play a role. 

Third, our hypothesis was that minority patients would come later in the course 
of the dementia and hence show more functional and cognitive impairment at their 
first visit. Regrettably, severity of dementia or degree of functional impairment 
was not systematically scored. We therefore relied on cognitive scores (MMSE, 
7MS), informant scales (IQCODE-sf) of the patients. Also, we used proportions of 
dementia diagnosis per group to estimate the degree of cognitive impairment 
per group (higher proportion of dementia diagnosis in one of the groups could 
point at more cognitive impairment at first visit). Minority patients scored lower 
than native Dutch patients on all cognitive tests. This might be an indication that 
minorities have more severe cognitive impairment at their first visit to the geriatric 
day clinic. However, they scored especially low on tests that correlate (strongly) with 
educational attainment, such as the MMSE (Goudsmit et al., 2018), and semantic 
fluency (Nielsen, 2018). On tests that are less impacted by educational level, such 
as the ECR (Nielsen, 2018), the differences between the minority and Dutch groups 
were much smaller. Besides that, the scores on an informant scale (IQCODE-sf) 
were comparable for both minority and native Dutch groups, which points at an 
equal degree of impairment. However, the IQCODE-sf is predominantly a screening 
instrument and is moderately effective for assessing dementia severity (Ding et al., 
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2018). Proportions of cognitively intact, MCI and dementia patients did not differ 
between minority and Dutch native patients. All in all, we find that there is more 
evidence for a comparable degree of cognitive impairment. In other words, we 
did not find strong evidence for our hypothesis that minorities exhibit a higher 
degree of impairment at their first presentation. We presume that the often lower 
educational level of minorities, results in lower scores on routinely used cognitive 
tests at presentation (such as MMSE), which in turn leads to a (false) clinical 
impression of more cognitive impairment compared to native groups. 

Fourth, our hypothesis that minority patients would exhibit more 
neuropsychiatric symptoms was confirmed. Within the minority group, agitation/
aggression and disinhibition seemed to discriminate dementia patients from 
cognitively intact patients. These symptoms are known correlates of longer disease 
duration (Zhao et al., 2016). The higher proportion of reported neuropsychiatric 
symptoms in minority compared to Dutch native groups thus might reflect a higher 
degree of cognitive impairment. The high rate of neuropsychiatric symptoms might 
also cohere with cultural factors in presentation of complaints, with interpretation 
of symptoms by doctors, or with type of underlying neuropathology. In any case, 
reported neuropsychiatric symptoms are important to address, since their known 
(bidirectional) relation with caregiver burden (Isik et al., 2019).

Patients from minority groups reported more depressive symptoms on GDS-
15 (seven symptoms) than Dutch native patients (four symptoms). Cognitively 
healthy patients exhibited more depressive symptoms than dementia patients. 
It is hard to determine if higher scores on self-report measures of mood reflect 
higher prevalence of depressive disorders only, or a difference in presentation 
of complaints. High prevalence rates of depressive symptoms have been found 
before in memory clinic patients (Kessler et al., 2020), in first generation migrants in 
the general population (Aichberger et al., 2010; Lindert et al., 2009). There are also 
many possible explanations for the higher rate of depressive symptoms. Known 
risk factors for depression that are generally overrepresented in migrants are lower 
socio-economic status, unemployment, lower educational level, poverty, trauma 
and stress due to migration and difficulties in acculturation (Aichberger et al., 2010). 
This study underscores the importance to assess mood in memory clinics. 

Fifth, there was a small but significantly larger burden of somatic comorbidities 
in migrant versus Dutch native patients, while the minority group was six years 
younger. Minority patients visiting the geriatric day clinic suffered much more often 
from diabetes mellitus than native Dutch patients. Other cardiovascular comorbid 
diseases did not differ significantly between the minority and Dutch patients. Within 
the minority group, the Surinamese minority had more hypertension than Turkish 
and Moroccan migrants, which is known from earlier research (van Laer et al., 2018). 
In our experience, minority older patients feel ‘old’ at a much younger age than 
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native Dutch older people. Also, they report a worse physical and mental health 
and more chronic diseases than their native Dutch counterparts (Conkova and 
Lindenberg, 2018; Klokgieters et al.). Non-western minorities in the Netherlands 
also have a much lower healthy life expectancy at age 50 (Reus-Pons et al., 2017). 
As found earlier, dementia risk at the same reference age is considerably higher for 
ethnic minorities than for native Dutch (Parlevliet et al., 2016). Thus, the lower age 
of minority patients at their first visit is probably a reflection of their worse health 
status and their higher dementia risk. 

Our study was a case-control study, in which we showed differences in 
characteristics in minority and majority patients at a diagnostic day care clinic. 
Research on differences in symptoms of dementia between ethnic minority 
and majority populations until now, revealed that there is no single cause or 
explanation for these differences. They are probably explained by a complex 
interplay of ethnoracial (genetic) causes, differences in social economic status, level 
of acculturation, specific somatic risk factors, level of education, cognitive reserve, 
language barriers and migration history factors (Al-Jawahiri & Nielsen, 2020; Babulal 
et al., 2019; Rodriguez et al., 2018; Selten et al., 2020; Yaffe et al., 2013).

Strengths of the study are the naturalistic setting, the large group of minority 
patients from diverse descent and the extensive information on cognitive, behavioral 
and somatic symptoms. Also, we followed the STROBE guidelines (von Elm et al., 
2014) for reporting observational studies. Compared to the average proportions 
of dementia diagnoses made in Dutch memory clinics in 2016 (53%) (Gruters et 
al., 2019), our geriatric day clinic had a low proportion of dementia diagnoses 
(37%). Also, cognitively intact individuals (of both minority and majority groups) 
had relatively high IQCODE-sf scores. The relatively low proportion of dementia 
diagnoses made at the first visit might be explained by the fact that our clinic 
was visited by a complex population with both somatic, cognitive and psychiatric 
complaints, more than solely being a memory clinic. Based on earlier findings 
described above, we think our results apply to older first-generation migrants or 
ethnic minorities in other (urban) memory clinics across Europe, especially to those 
with a similar migration background. Supplementary tables on different ethnic 
minority subgroups give readers the option to focus on the group that resembles 
their population best. 

The study also had weaknesses. The most important weakness was the lack of 
systematically scored dementia severity and functional impairment scales. We found 
that clinicians described functional problems due to cognitive decline, but did not 
systematically score all cognitive domains. Also, neuropsychiatric symptoms were 
scored based on informant information in patient files. As the researchers were 
not blind for ethnicity, this might have influenced the scoring of these symptoms. 
We did not assess interrater reliability of scales. Cognitive diagnoses are partly 
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based on cognitive test results and informant scales (together with medical history, 
neurological and psychiatric assessment, ancillary investigations and more). Thus, 
cognitive scores and cognitive diagnosis group status are not independent in this 
study. Lastly, we chose a limited period in time (2014-2018), whereas a wider time 
range would have added possibilities of analyzing trends. 

Summarizing, we showed that minority patients in an urban geriatric day clinic 
present with a different profile of both psychiatric and somatic comorbidity. Minority 
patients visit a geriatric day clinic at a median six years younger age than their native 
Dutch counterparts. They have longer duration of symptoms. Dementia patients 
present possibly somewhat later in the disease process. At the time of their first 
visit, family members of minorities report the patient to have more neuropsychiatric 
symptoms than family members of the native population. Finally, minority patients 
with and without cognitive diagnoses exhibit two times more depressive symptoms 
and have almost twice as often diabetes mellitus than the majority population. 

What can we learn from these results? First, both the psychiatric (depression) 
and somatic (diabetes mellitus) conditions that are more prevalent in older ethnic 
minorities, are also known risk factors for cognitive impairment. More precisely, 
depressive symptoms precede or possibly cause cognitive impairment (Mirza et al., 
2016; Zahodne et al., 2014). Both depression and diabetes mellitus are considered 
to be treatable conditions and adequate recognition and treatment (or timely 
prevention) could hence diminish the risk for cognitive deterioration and improve 
quality of life (Livingston et al., 2017). 

However, depression and diabetes mellitus are not just often co-occuring 
comorbid conditions, but are thought to have a bidirectional relationship 
(Mendenhall, 2016). Medical anthropologists point out that social contexts often 
shapes this bidirectional interaction; “depression and diabetes comprise a biosocial 
feedback loop wherein they are contributors to and consequences of a stressful life” 
(page 4) (Mendenhall, 2016). Thus, it is important to understand this synergistic 
interaction of social, psychological and biological factors to understand this 
‘syndemic’ (synergistic epidemic) and develop adequate health care interventions 
(Mendenhall, 2016). Certainly, in our experience, many older migrant patients 
experience psychosocial problems such as poverty and loneliness and this shapes 
their lived experience of the medical diseases.  

Second, the very low educational level of a great part of our minority population, 
results in low scores on screening instruments which might in turn lead clinicians 
to overestimate dementia severity. The use of appropriate neuropsychological 
tests that are suitable for this population, is important to adequately assess degree 
of cognitive impairment. This holds true both in research settings and in clinical 
practice. Limited educational level and/or illiteracy not only influences scores on 
cognitive tests, but also poses a risk factor for developing dementia (Livingston et 
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al., 2017), probably by affecting cognitive reserve. Thus, many of the older minority 
patients visiting our geriatric day clinic have multiple risk factors for dementia 
(depression, diabetes mellitus and low education). A meta-analysis of studies with 
dementia outcomes showed that relative risk for dementia vastly increases with 
every risk factor (from a pooled odds ratio of 1.20 for one risk factor, to 1.65 for two 
risk factors and 2.21 for three risk factors; relative to no risk factors) (Peters et al., 
2019). On the other hand, ethnic minority patients might also benefit from specific 
protective factors (Armstrong et al., 2015), for example low alcohol consumption 
among Turkish and Moroccan older people (van Amsterdam et al., 2020). 

Third, ethnic minority patients seem to exhibit a comparable degree of cognitive 
impairment or dementia at a six-year younger age. Thus, clinicians should be aware 
that ethnic minorities, even when they present at a relatively young age, might suffer 
from dementia. The fact that symptom duration before presentation is longer, might 
point at difficulty of minority groups finding their way in the Dutch health system, as 
well as stigma or shame related to dementia symptoms. As Segers and colleagues 
pointed out, they were once ‘pioneers in migration’ and now, they are pioneering 
in dementia (Segers et al., 2013). Stated broader (given the low age expectations of 
the generations before them), they are also pioneering in aging. 

Until now, the higher prevalence of dementia in minority groups does not 
translate into differential morbidity of minority groups. In contrast, research in the 
Amsterdam area shows that minority groups (especially Moroccan migrants) have 
a higher life expectancy than Dutch native inhabitants of Amsterdam (Uitenbroek, 
2015). This paradox is also known as the ‘healthy migrant effect’. First generation 
migrants might live longer, but with more comorbidities. Whether this higher life 
expectancy will remain the same in a greying ethnic minority population, remains to 
be seen. Mortality differences between minority and Dutch native groups after the 
diagnosis of dementia, will be investigated in a future analysis of this database. Also, 
qualitative research of (interaction between) the social, psychological and biological 
context could add to our understanding of why and how depression, dementia, 
diabetes mellitus (and hypertension) often co-occur and what could be done 
to improve that. Guidelines on how to include migrants and other marginalized 
groups in scientific research are available and important to give voice to the lived 
experiences of these groups (van den Muijsenbergh et al., 2016).

Concluding, we hope that this study sheds light on characteristics of a growing 
group of dementia patients with a migration background, and thereby facilitates 
equal quality of diagnostics and care for all patients. 
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SUPPLEMENTARY FIGURES & TABLES 

Demographic and clinical characteristics per ethnic subgroup
In tables 1B and 2B, demographic and clinical characteristics are further stratified 
by ethnic subgroup. The five subgroups (Moroccan, Turkish, Surinamese, other 
minority, Dutch native) differed significantly in age, education, illiteracy, marital 
status and living situation. Also, clinical characteristics differed per ethnic group, 
which can partly be explained by differences in demographic characteristics. 

Supplementary Table 1B. Demographic characteristics of 4 minority groups and Dutch 
native group (N=843)

Minority group Dutch 
native

p1

Moroccan Turkish Surinamese Other 
N 118 101 43 153 428
Age (M(SD)) 75 (8) 73 (7) 76 (9) 77 (9) 81 (8) .00
Female (%) 45% 41% 35% 38% 60% .74
Educational level (%) N=747 <.01
     No education 59% 33% 0% 11% 0%
     1-6 classes elementary school 18% 41% 35% 24% 21%
     Secondary education 8% 13% 47% 33% 55%
     Tertiary education 0% 1% 5% 19% 16%
Illiteracy (%)2 N=804 65% 39% 7% 15% 1% <.01
Marital status (%)  N=801 <.01
     Single 1% 1% 12% 6% 7%
     Married 63% 50% 37% 29% 37%
     Widowed 25% 29% 19% 39% 40%
     Divorced 10% 17% 21% 18% 12%
Living situation (%) N=829 <.01
     Alone 23% 28% 47% 41% 48%
     With partner 56% 45% 26% 24% 29%
     With other family members 17% 22% 14% 22% 7%
     Institution 2% 2% 12% 12% 16%
Refferal reason (%) <.01
     Cognitive evaluation 55% 65% 28% 46% 38%
     Cognitive & somatic evaluation 45% 35% 72% 53% 62%
Note: N differs per variable; not all patient files included information on educational level, illiteracy, 
marital status and living situation.
Not all percentages add to 100% due to rounding
1 p value <p.01 is considered significant due to multiple comparisons
2 patients who reported that they could not read and write were considered illiterate
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Supplementary Figure 3. Proportions of nosological dementia diagnoses stratified per 
minority group (Moroccan (N=47), Turkish (N=35), Surinamese (N=18), Other minority (N=53) 
and Total minority N=153) versus Dutch native patients  (N=154) 
* Differences between the minority group (as a whole) and the Dutch native group are statistically 
significant (.048).
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7.1 SUMMARY 

The central theme of this thesis is the improvement of recognition of cognitive 
decline in first generation older migrants. To this end, we addressed two main 
topics. The first topic is diagnostic accuracy of cognitive screening instruments 
(research question A) and the second topic is accurate recognition of dementia 
symptom profiles (research question B). Both are decisive components to reach an 
accurate and timely dementia diagnosis, and thus for requirements to get the right 
care and right help at the right time.

First, we zoomed in on diagnostic accuracy of four instruments in low educated or 
illiterate older minority ethnic people:
• The newly developed Cross-Cultural Dementia Screening test (CCD) (Goudsmit 

et al., 2017); 
• The Mini Mental State Examination (MMSE) (Folstein et al., 1975);
• The Rowland Universal Dementia Assessment Scale (RUDAS) (Storey et al., 

2004);
• The Informant Questionnaire on Cognitive Decline in the Elderly-short form 

(IQCODE-sf) (Jorm & Jacomb, 1989);

For the second topic, we zoomed out to gain a broader perspective. We investigated 
presenting symptoms and clinical characteristics of these patients at their first visit 
to a geriatric day clinic.

7.1.1 Diagnostic accuracy studies: Research question A
The first research question was: Which newly developed and existing cognitive 
screening instruments are reliable and valid for screening of  dementia and 
Mild Cognitive Impairment (MCI) in minority ethnic older people with (very) low 
education? What is their diagnostic accuracy? 

The aim of the study in CHAPTER 2 (Using the MMSE as a cognitive screening test 
among Turkish and Moroccan migrants) was to determine the usefulness of 
MMSE in this population, given the fact that performance on the MMSE is highly 
associated with educational level (e.g., Nielsen et al., 2012). In this retrospective 
study, 106 patients of Turkish and Moroccan origin who visited the geriatric day 
clinic or outpatient clinic of Slotervaart hospital received the usual geriatric work-
up, including assessment by an occupational therapist and two cognitive tests 
(MMSE and Seven Minute Screen) (Folstein et al., 1975; Solomon et al., 1998). 
Over 60% of the patients did not have any education. In more than 80% of cases, 
MMSE score was not complete, due to incapability to answer items which required 
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scholastic skills, or due to fatigue or other reasons. Therefore, the MMSE score was 
corrected for number of missed items. The corrected MMSE score in those cases 
was recalculated as followed: total obtained score * (30/ maximum possible score 
given the number of actually administered items).

To prevent confirmation bias, MMSE results were compared to a ‘research 
diagnosis’. This research diagnosis was made by checking presence of international 
guidelines criteria for dementia in patient files, rather than relying on the clinical 
diagnosis made by the geriatrician. Cognitive test results (and MMSE) did not 
contribute to the research diagnosis. Of the 106 included patients, 45 (42%) had 
a research diagnosis of dementia. Diagnostic accuracy with the usual cut-off score 
of 24 was low; many of the non-demented patients scored in the impaired range. 
A lower cut-off score of 18 resulted in a sensitivity of 85% and specificity of 77%. 
Diagnostic accuracy in terms of a Receiver Operating Characteristics (ROC) curve 
was 0.85 (area under curve; AUC), which is lower than the usual diagnostic accuracy 
of the MMSE in memory clinic settings (e.g., AUC 0.95 and 0.96 (Heinik et al., 2003; 
Meulen et al., 2004)). 

Summarizing, our findings indicated possible usefulness of the MMSE in older 
migrants from Turkish and Moroccan background, provided that it was administered 
with assistance of a professional interpreter, that the score was corrected for 
missed items and that the cut-off score was lowered to <18. However, the items 
that depend on literacy remained a problem for illiterate people. Also, new scoring 
methods or norms for the MMSE are generally scarcely adopted in clinical practice 
(Mitchell, 2009). 

Therefore, in CHAPTER 3 (The Cross-Cultural Dementia Screening (CCD): A new 
neuropsychological screening instrument for dementia in elderly immigrants), we 
described the development and validation of a new test, the CCD,  that was 
developed to be suitable for low educated or illiterate people from different 
minority ethnic groups, requiring minimal scholastic skills. Test instructions can be 
played from a computer in the language of the patient by the test administrator 
and only minimal verbal response from the patient is required. The CCD contains 
three subtests that assess memory, mental speed, and executive function. The 
Objects test is a recognition memory test of 30 colour pictures of everyday objects 
among distractor objects, with immediate and delayed recognition conditions. 
In the Sun-Moon test, the participant first names pictures of suns and moons 
(measuring speed) and second, they are instructed to call a sun ‘moon’ and vice 
versa (measuring resistance to interference). In the Dots test, participants are asked 
to draw lines between printed dominoes in ascending order (measuring motor 
speed) and second, to alternate between black and white dominoes (measuring 
cognitive flexibility). 
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In Experiment 1, we examined the effect of demographic variables on the CCD 
scores in 1625 cognitively healthy participants recruited in large and medium 
sized cities in the Netherlands7 via their general practitioner. All were 55 years and 
older and of six different ethnicities: Turkish, Moroccan-Arabic, Moroccan-Berber, 
Surinamese-Creole, Surinamese-Hindustani and Dutch. Exclusion criteria were 
current or previous conditions that affected cognitive functioning. Differences in 
speed on the Sun-Moontest were associated with different word lengths in the 
different languages. Education and age had a weak association with the Objects 
test, a weak to moderate association with the Sun–Moon test, and a moderate to 
strong association with the Dots test. Thus, norm tables for all subtests, stratified 
for age and education and ethnic group, were provided in the manual (Goudsmit 
et al., 2014). Differences between the ethnic groups were minimal after correcting 
for age and education. Overall, the results of our first experiment, supported our 
hypothesis that the CCD was a culture-fair test. 

In Experiment 2, we compared 54 demented patients with 54 control 
participants, matched for age, education, gender, and ethnicity. The three CCD 
subtests all showed good sensitivity and specificity for dementia. The predictive 
validity of the combinations of subtests was good: 89% of the cases were correctly 
classified, with a sensitivity of 85% and a specificity of 89%. The delayed recognition 
test and interference subtests were the strongest statistic predictors for dementia, 
with AUC values of .95 and .85 respectively. 

We concluded that the CCD seems a promising new cognitive screening test. 
Due to administration time (ca. 30 minutes) and requirements for administration 
and interpretation by a psychologist, the CCD might not suitable as a first step 
cognitive screening test for all settings, particularly not in primary care settings. For 
both primary and secondary care, a portable, easy to administer test with short 
administration time could be useful.  

Therefore, in CHAPTER 4 (One size does not fit all: Comparative diagnostic accuracy 
of the RUDAS and the MMSE in a memory clinic population with very low education), 
we describe diagnostic accuracy of a shorter cognitive screening test developed 
in Australia -the RUDAS- and compared it to the MMSE. Our aim was to translate 
and validate the RUDAS for use in a Dutch migrant population and investigate 
diagnostic accuracy in a secondary care setting. The MMSE was considered part 
of the ‘care as usual’ and thus the instrument for comparison, despite its known 
limitations in a low educated population. The RUDAS was specifically designed for a 
culturally diverse and low educated population. It covers various cognitive domains: 
visuospatial orientation, praxis, visuoconstruction (drawing), judgment, language, 
and memory (Storey et al., 2004). The test was previously translated and validated 

7 Amsterdam, Haarlem, Hoorn, Rotterdam, The Hague,Utrecht and Zaandam
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in many countries, with good results according to a systematic review and meta-
analysis (Naqvi et al., 2015), but not yet in a highly illiterate population and not yet 
in the Netherlands. The objective was to determine if the RUDAS could outperform 
the usual MMSE as a first step cognitive screening test in the older minority ethnic 
population visiting the geriatric day clinic. 

A total of 144 patients aged 55 years and older, mainly from Moroccan and 
Turkish origin, of whom almost half were illiterate, participated in the study. They 
were administered both instruments and received a ‘research diagnosis’ based on 
all information gathered at their first visit, except MMSE and RUDAS results. 

Of 144 participants, 42 had intact cognitive functions, 44 had MCI and 58 were 
diagnosed with dementia. Education and literacy were not correlated with the 
RUDAS but had a medium to large correlation with the MMSE. Results showed that 
AUCs for discriminating those with intact cognition from dementia patients (MCI 
left out) were comparable for RUDAS (0.89) and MMSE (0.85). Our results were 
comparable with AUCs of the RUDAS in many other countries (Naqvi et al., 2015; 
Nielsen & Jørgensen, 2020). 

Optimal balance between sensitivity and specificity was reached at a cut-off 
score of <22 on the RUDAS, which is lower than found in most studies (<23-25) 
(Nielsen & Jørgensen, 2020). We assumed that this was related to the very low 
educational level of our sample; especially the visuoconstructional item (drawing a 
three dimensional cube) seemed (too) hard for illiterate patients. 

Despite the much greater influence of educational level on MMSE scores, the 
MMSE was almost as accurate in terms of AUC as the RUDAS (using a cut-off score 
of <14), a finding that is known from other studies as well (Naqvi et al., 2015; Nielsen 
et al., 2012). Additional analyses suggested that the MMSE items on orientation 
in time and word recall account for this fact, since both tasks are very sensitive 
measures for (early) dementia (Cerami et al., 2017; Guerrero-Berroa et al., 2009). 
All in all, despite comparable predictive quality of RUDAS and MMSE for dementia, 
the RUDAS had a more favourable profile, because it was less associated with 
educational level and the cut-off score was more useful in clinical practice. 

In CHAPTER 5 (Dementia detection with a combination of informant-based and 
performance-based measures in low-educated and illiterate elderly migrants), we 
investigated if diagnostic accuracy could be further improved by combining the 
IQCODE and RUDAS. Whereas the CCD, RUDAS and MMSE all are performance-
based instruments, the IQCODE is an informant-based questionnaire. It is widely 
used in clinical as well as research settings (Jorm, 2004). A relative or friend of the 
patient is asked to judge cognitive deterioration in everyday functioning compared 
to ten years before. The questions are generally well accepted, typically take five to 
seven minutes to administer, and are appropriate for lower educated populations 
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(Holsinger et al., 2007; Anthony F. Jorm, 2004; Perroco et al., 2009; Phung et al., 
2015). The IQCODE is available and validated in many languages, but validation of 
the questionnaire in a Europe-based, partly illiterate minority ethnic population 
was not undertaken yet. 

In our study, we explored diagnostic accuracy of the IQCODE as well as the 
IQCODE combined with the RUDAS. A selection of the patients described in CHAPTER 
4 were included: patients for whom both RUDAS and IQCODE were available (clinical 
sample; N=109), and cognitively intact community controls (controls; N=20). We only 
used the community control participants to calculate association with demographic 
variables. We did not include the community control participants in the diagnostic 
accuracy calculations, because they did not receive the same diagnostic work-up 
in the memory clinic as the patients, and to avoid exaggerated diagnostic accuracy 
results (Lijmer et al., 1999; Whiting et al., 2013).

There were no significant correlations between IQCODE score and age, gender, 
education level or illiteracy, and there was no difference in median IQCODE scores 
across ethnicity. Predictive validity for discrimination of intact cognition versus MCI/ 
dementia was high for both IQCODE (AUC 0.86) and RUDAS (AUC 0.82), and highest 
for the combination of both (AUC 0.91). In the context of a geriatric day clinic, a 
cut-off score of 3.7 or 3.8 resulted in the best balance between sensitivity and 
specificity. This cut-off score is higher than the usually advised cut-off scores of 3.3 
to 3.6 (Harrison et al., 2015), but lower than the optimal cut-off score of 4.1 (with 
AUC 0.77) found in an Australian sample of patients referred to a memory clinic 
with memory complaints (Gonçalves et al., 2011). This might be explained by the 
fact that predictive values of a test (e.g., the IQCODE) are influenced by the base 
rate of the predicted disease (e.g., dementia). If the IQCODE would be used in a 
setting with a lower dementia base rate (such as a primary care setting), another 
cut-off score might be appropriate.  

Concluding, the IQCODE is a short, easy to administer questionnaire which is 
appropriate for low educated and illiterate minority ethnic patients, provided that 
they bring an informant who is able to complete the IQCODE. It also adds predictive 
value to performance based cognitive tests.

7.1.2 Presenting symptoms: Research question B
During our investigations on diagnostic accuracy of new and existing instruments, 
as well as in our clinical experience, we noted that minority ethnic patients referred 
for cognitive evaluation seemed to have a different profile of symptoms than the 
majority population. Thus, we found it important to zoom out and try to capture a 
broader diagnostic picture. We were looking for certain combinations of symptoms 
that could be relevant in the process of recognition of cognitive decline in first 
generation migrants. Thus, the second research question was: What are clinical 
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characteristics and presenting symptoms of minority ethnic older visitors with 
cognitive complaints to a geriatric day clinic, compared to native Dutch patients? Is 
there a typical profile of symptoms?

Therefore, in CHAPTER 6 (Clinical characteristics and presenting symptoms of dementia 
- a case-control study of older ethnic minorities in a Dutch urban memory clinic), we 
described a large group of first-time visitors to our geriatric day clinic from 2014 
to 2017. This study was called ‘Prognosis and presenting symptoms in ethnically 
diverse patients with dementia’ (PROPS). We compared ethnic minority patients with 
the Dutch native majority in terms of their clinical characteristics and presenting 
symptoms. More specifically, we hypothesized that minority patients would (1) be 
younger, (2) have longer duration of dementia symptoms preceding presentation, 
(3) have more serious cognitive impairment and (4) more neuropsychiatric and /
or depressive symptoms, and (5) have more cardiovascular diseases and diabetes 
mellitus compared to native Dutch patients at their first visit. 

Study design was a retrospective case-control study of 843 participants. We 
included 415 minority patients from 47 different countries (as expected the largest 
subgroups were from Moroccan, Turkish and Surinamese origin) and 428 native 
Dutch control participants. All were first-time visitors of the geriatric day clinic 
of Slotervaart hospital referred for cognitive or combined cognitive and somatic 
evaluation. 

Results showed that minority ethnic patients were circa six years younger 
and experienced symptoms for circa six months longer before they came to the 
clinic, compared with native Dutch patients. On cognitive tests that did not rely on 
educational skills, results of minority ethnic and native Dutch patients were roughly 
comparable, as were proportions of dementia diagnoses in the two groups.

Thus, we concluded that, contrary to expectations, minority patients did not 
have more serious cognitive impairment at the time of their first visit to the memory 
clinic. However, minority patients did show more neuropsychiatric symptoms 
than native Dutch patients. Within the minority group, agitation/aggression and 
disinhibition seemed to discriminate dementia patients from their cognitively 
intact counterparts. Also, minority patients (both cognitively healthy and cognitively 
impaired) exhibited much more depressive symptoms than native Dutch patients. 
Lastly, there was a small but significantly larger burden of somatic comorbidities 
(particular diabetes mellitus and, in some subgroups, hypertension) in minority 
versus Dutch native patients. 

The results of this case-control study showed that minority ethnic patients 
indeed presented with a different profile of symptoms. Clinicians should be aware 
that even at a younger age, these patients can have cognitive impairment, and they 
should use appropriate tests regarding the low education of most of them. Also, the 
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simultaneous occurrence of diabetes mellitus, depressive symptoms and dementia 
is remarkable and important to investigate further, both at an individual (patient) 
level as well as on a population level. 

7.2 METHODOLOGICAL LIMITATIONS AND 
STRENGTHS

Before we discuss the further scientific, clinical and societal relevance of our 
findings, limitations and strengths will be addressed. We will break them down in 
methodological considerations concerning setting (7.2.1), population (7.2.2), and 
study design (7.2.3). 

7.2.1 Setting 
Most studies were carried out in the clinical setting of a geriatric day clinic of a non-
academic general hospital in Amsterdam. Control groups were recruited in general 
practices in large and medium-size cities (CCD/SYMBOL study) as well as in local 
community centres and mosques in different Dutch cities (IQCODE study). 

In terms of standardization of diagnostic procedures, the reliance on populations 
recruited in clinical practice has both advantages and disadvantages. Advantages 
are the inclusion of a representative population in which the research questions 
are relevant and directly applicable. It facilitates implementation in clinical practice 
afterwards. Disadvantages are unforeseen missing data both in the retrospective 
studies (MMSE, PROPS study) as well as in the prospective studies (CCD, RUDAS 
and IQCODE study) (e.g. on educational level, or certain time-consuming tests). 
Also, diagnostic considerations are usually customized to the individual case. In 
other words, not all patients receive all diagnostic examinations (e.g. brain imaging, 
neuropsychological tests), but only those examinations that suffice to reach a 
diagnosis. Thus, the clinical setting might lead to missing data, which complicates 
statistical analyses and leads to more uncertainty about the clinical diagnosis 
compared with an academic setting. 

Also, the secondary care setting might have influenced predictive validity results, 
because the predictive qualities of a test (especially positive and negative predictive 
values8) are affected by the base rate of dementia in the given setting. In other words, 
the clinical utility of a test is both defined by its accuracy and by the occurrence 
of the disease (Mitchell, 2009). The base rate of dementia is higher in secondary 

8  Sensitivity and specificity are concerned with the accuracy of the index test relative to a clinical reference stand-
ard, whereas positive and negative predictive values vary with the base rate of a condition in a given population. 
E.g., sensitivity is the proportion of people with the target condition who are correctly identified by the index test as 
indeed having that condition. Positive predictive value is the probability that people with a positive index test result 
indeed do have the target condition (Bossuyt et al., 2015; Trevethan, 2017).t
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care settings and considerably lower in primary care settings. In secondary care, 
high specificity is relatively more important, whereas in primary care settings high 
sensitivity is often favored. The advised cut-off scores for the investigated cognitive 
screening tests in this thesis are all based on findings from a secondary care setting, 
thus it would be valuable to further validate them in primary care settings. 

7.2.2 Population
Apart from setting, there are strengths and shortcomings regarding the investigated 
population. The population included minority ethnic patients mostly born in 
Morocco, Turkey and Surinam, which adequately reflects the three largest older 
migrant groups in the Netherlands and adds to the generalizability of our findings. 
Control groups were formed by native Dutch. Ethnicity was based on self-report, 
and if this was unavailable in the patient file, on language spoken by the interpreter 
(this was always noted in the appointment). A strong point in our studies is that 
professional interpreters were almost always available, because this was the usual 
policy in the geriatric day clinic of Slotervaart hospital. 

There were, however, methodological considerations regarding the study 
population. Why did we include ethnicity as a variable in the first place? Ethnicity 
itself is not likely to cause dementia, but it is often associated with social, genetic 
and cultural factors that might lead to differences in dementia prevalence and 
differences in health care use between populations (van den Muijsenbergh et al., 
2021). In some of our studies, we reported findings for minority ethnic patients as 
a group (PROPS study), since there are many similarities between minority ethnic 
groups in, for example, socio-economic status and health. However, there are also 
important differences between and within minority ethnic groups, for example 
in proficiency of the Dutch language, educational level, and migration history. 
Therefore, in all studies, we also stratified results for the three largest minority 
groups. It is important to stress that results in the investigated minority groups 
might not be exemplary for all minority groups (such as newer refugees from 
Middle Eastern countries), nor for all individuals within the minority groups. 

Second, our minority ethnic patient population was very low educated and 
roughly half of the patients were illiterate, which could explain subtle differences 
compared to earlier research. For example, in the RUDAS study we found a lower 
optimal cut-off score than most other studies (Nielsen & Jørgensen, 2020). Another 
interesting approach would be to correct for low education or illiteracy by adding 1 
or 2 points to the total score (Nielsen et al., 2019). Cross-validation of this correction 
method on our sample would be interesting to carry out in the near future. 

Third, patients with various degrees of cognitive impairment visited the geriatric 
day clinic. Sharp demarcations between normal cognition, MCI and dementia are 
difficult, because these syndromes represent sectors of a continuum (Albert et al., 
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2011). Most patients did not represent the far ends of this continuum, but one of 
the stages in between, which makes differentiation harder. In both the MMSE study 
and the CCD study, we chose to compare patients without dementia to those with 
dementia, because the proof of concept (of a new method or newly developed 
test) prevailed. This might have led to selection bias (participants with MCI were 
excluded, but in daily practice, they form part of the population) (Noel-Storr et al., 
2014). We think therefore, that especially the CCD needs further validation in a 
larger sample with both cognitively intact individuals, MCI and dementia patients. 
Fortunately, the CCD is now subject of research in the ‘TULIPA’ study (Towards a 
Universal Language: Intervention and Psychodiagnostic Assessment)9, in which this 
information will be gathered (Franzen et al., 2018). In the RUDAS and IQCODE studies, 
we chose to include MCI patients, which more adequately reflects clinical practice. 
We presented multiple comparisons (i.e. cognitively intact versus dementia, and 
cognitively intact versus MCI/dementia) to facilitate clinicians to use the comparison 
that fits their population best. 

Fourth, a note on the ‘cognitively intact’ control groups. Individuals referred 
to the memory clinic who were diagnosed as ‘cognitively intact’, might not be as 
intact as individuals recruited from the general population. For example, in the 
IQCODE study, the cognitively intact group recruited in community centres had 
higher cognitive test scores than their cognitively intact counterparts from the 
memory clinic. The memory clinic participants might have had subtle memory 
complaints, or somatic and psychiatric symptoms that resulted in lower cognitive 
performance. The cognitively intact control group in the CCD study was recruited 
in general practices. They were presumed ‘cognitively intact’ based on exclusion 
criteria such as neurological or serious psychiatric diseases, but did not receive 
a full clinical work-up to rule out dementia. Thus, in some of our studies, part of 
the control subjects might have had subtle cognitive impairments instead of no 
cognitive impairment. If so, this would result in an underestimation rather than 
overestimation of the reported diagnostic accuracy of CCD, IQCODE and RUDAS. 

7.2.3 Study design
Finally, we list methodological considerations regarding study design. The studies 
investigating cognitive screening tests were designed in different ways: the CCD 
study was a proof-of-concept study, whereas the studies of RUDAS and IQCODE 
were designed as a prospective diagnostic accuracy study. We reported mostly 
conform the Standards for Reporting of Diagnostic Accuracy (STARD) (Bossuyt 
et al., 2003). The PROPS study on presenting symptoms was designed conform 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 
guidelines (von Elm et al., 2014). A major strength of this last study was the large 

9  https://www.erasmusmc.nl/en/research/projects/tulipa
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sample with extensive information on cognitive, behavioural and somatic symptoms. 
By including all consecutive minority ethnic patients and control patients in a period 
of four years, we believe our sample was representative for our own clinic, but also 
for other urban-based geriatric outpatient clinics with many older minority ethnic 
patients.

All studies were cross-sectional, which means that we studied associations at 
a given point in time. We used statistical techniques such as Receiver Operating 
Characteristic (ROC) curves and regression analyses to predict conditions (i.e. 
dementia) based on test results (i.e. cognitive screening tests). However, these 
predictions were not tested in a longitudinal design. In other words, a RUDAS score 
of 28 out of 30 was strongly associated with ‘no cognitive impairment’ at a given 
point in time, but this score doesn’t necessarily have predictive quality for the 
future (which would be ‘forecasting’).  

The MMSE study and PROPS study were retrospective designs. This resulted 
in more unforeseen missing values than in studies with prospective designs (such 
as the RUDAS and IQCODE studies). In the MMSE study, dementia diagnoses were 
retrospectively made by scoring inclusion and exclusion criteria that were noted in 
patient files, and thus these diagnoses possibly were imperfect. In the PROPS study, 
the most important shortcoming was the lack of systematically scored scales for 
dementia severity and functional impairment such as the Clinical Dementia Rating 
Scale (CDR) (Morris, 1993) or a scale for activities of daily living (ADL). In all cases, 
we handled these missing data conform methodological standards, i.e. by reporting 
which data were missing and how data imputation -if possible- was performed. 
Also, due to this retrospective coding of information in the files, researchers were 
not blind to ethnicity, which might have influenced the way of scoring informant 
information. Dementia diagnoses in the PROPS study were not independent, but 
were partly based on cognitive test results and informant scales.

 In some studies, we relied on a research diagnosis. In the MMSE study, this 
diagnosis was based on inclusion and exclusion criteria of dementia in the patient 
file. In the RUDAS and IQCODE study, the research diagnosis was based on all 
available information gathered at the first visit (after which clinicians were provided 
the RUDAS and IQCODE scores of the participant). In the CCD study, the clinical 
diagnosis was made without CCD test results. The disadvantage of this approach 
is that the research diagnosis might not correspond fully with the final clinical 
diagnosis. The advantage of this approach is that the use of a research diagnosis 
diminishes circularity, also called ‘incorporation bias’  or ‘design-related bias’ (Lijmer 
et al., 1999; Noel-Storr et al., 2014). In many diagnostic accuracy studies, the index 
test (e.g., the cognitive screening test that is evaluated) is an ingredient in the used 
clinical reference standard (e.g., the clinical dementia diagnosis) to measure an 
underlying target condition (e.g., dementia), which might inflate diagnostic accuracy 
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numbers (Noel-Storr et al., 2014; Whiting et al., 2011). It is a methodological strength 
that we prevented this incorporation bias in all our diagnostic accuracy studies. 

7.3 SCIENTIFIC AND CLINICAL RELEVANCE 

7.3.1 Diagnostic accuracy studies
Let us return to the research questions. How do our results compare with earlier 
research in this area?

Regarding the first research question, we can now confidently state that both 
RUDAS and IQCODE are reliable and valid cognitive screening tests in older 
minority ethnic patients with little or no education. Both RUDAS and IQCODE are 
very useful as a first step screening test since they are easy to administer, require 
little administration time, and are appropriate in multicultural and low-educated or 
illiterate populations, and they are freely available10. 

Cross-cultural applicability of the RUDAS has been extensively demonstrated, 
in contrast with other instruments, such as the often used Montreal Cognitive 
Assessment Scale (MOCA; (Nasreddine et al., 2005; O’Driscoll & Shaikh, 2017). A 
version of the MOCA for illiterate participants exists (MOCA-Basic) (Julayanont et al., 
2015). However, to date, MOCA-Basic was only validated in China, Thailand, Saudi 
Arabia and Egypt (Huang et al., 2018; Julayanont et al., 2015; Muayqil et al., 2021; 
Saleh et al., 2019). A direct comparison of RUDAS and MOCA-Basic would be an 
interesting undertaking.

If RUDAS and MMSE are to be used in other than secondary care settings, a 
new validation study to determine cut-off scores would be recommended. From a 
small scale study among general practices, we already know that the RUDAS and 
IQCODE were easily implemented and acceptable for professionals in primary 
care, patients and families (Vissenberg et al., 2019). However, it would be useful to 
further investigate optimal implementation in secondary and primary care settings. 

As a second step cognitive screening test, the CCD is useful, but still less evidence-
based, because until now, only one validation study has been published. The 
unique feature of the CCD that an interpreter is not necessary for administration, 
and the fact that the CCD is often used in Dutch clinical practice since it was 
published, makes it important to further validate the instrument (Goudsmit, 2014). 
In the original validation study as well as in clinical practice, the memory subtest 
in particular appears to discriminate well between cognitively intact and dementia 
(Goudsmit et al., 2017; personal communication in focus group meeting of TULIPA 

10 For Dutch manual and Dutch, Arabic, Turkish and Hindi versions of the RUDAS score form, as well as instruction 
video: https://www.trimbos.nl/docs/4769deb4-0a32-46d4-b127-e1377888823c.pdf
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study). We expect results from the aforementioned TULIPA study in 2021. 
Lastly, all in all, the MMSE is of limited usefullness within the minority ethnic 

population with little or no education. Its heavy reliance on scholastic skills and 
high correlation with educational level are the most important drawbacks (Mitchell, 
2009; Nielsen et al., 2012). 

7.3.2 Presenting symptoms
As for the second research question, we learned that ethnic minority patients at the 
memory clinic had a different profile of psychiatric and somatic comorbidity. What 
is the scientific and clinical relevance of these results?

First, minority ethnic patients were younger, had longer duration of symptoms 
and possibly presented somewhat later in the course of the dementia than the 
control patients from Dutch origin. Most of the findings fit in with earlier research 
(Cooper et al., 2010; Mukadam et al., 2019; Segers et al., 2013). Thus, in clinical 
practice, geriatricians, general practitioners and practice assistants in general 
practices11  should be alert that even at a younger age, minority ethnic patients 
could have dementia symptoms. Due to their younger age, a higher proportion of 
migrant patients might be referred to a neurologist instead of a geriatrician, so also 
neurologist-initiated memory clinics should be aware of this. 

Second, our study underscores the importance of the use of appropriate 
cognitive screening tests for illiterate patients. Their performance on tests that are 
highly correlated with education (such as MMSE and semantic fluency) was much 
lower than on tests that are less correlated with education (such as the Enhanced 
Cued Recall subtest of the Seven Minute Screen; see CHAPTER 6). 

Third, minority patients had more neuropsychiatric symptoms than native 
Dutch patients (as reported by informal carers and family members). Minority 
patients self-reported more depressive symptoms than Dutch native patients. Also, 
minority patients had more somatic comorbidities, especially diabetes mellitus. The 
higher prevalence of both depressive symptoms, somatic comorbidities (diabetes 
mellitus) and dementia in minority ethnic older people in Europe have all been 
reported before (Aichberger et al., 2010; Conkova & Lindenberg, 2018; Kessler et 
al., 2020; Klokgieters et al., Lindert et al., 2009; Parlevliet et al., 2016; van der Wurff 
et al., 2004), but not yet in a memory clinic population. 

11 Dutch: Praktijkondersteuner-ouderen (POH-O)
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7.4 SOCIETAL IMPACT

The scientific outcomes of this thesis are relevant for the organization of dementia 
diagnostics facilities, especially since European countries face an increasing diversity 
(van Mol & de Valk, 2016). Below, implications for improvement will be elaborated.

7.4.1 Timely diagnosis of dementia   
In this thesis we showed that minority ethnic patients present later (i.e. with longer 
duration of complaints before first visit) at the geriatric day clinic than their native 
Dutch counterparts. As described in CHAPTER 1, we think there are multiple factors 
that account for this later presentation: patient and caregiver-related, provider-
related and system-related factors. What can be done to reach a more timely 
dementia diagnosis?

Patient and caregiver-related factors
Possible patient and caregiver-related factors to overcome are not conceptualizing 
dementia as an illness, shame and stigma, negative experiences with healthcare 
services, and viewing caregiving for the patient as a personal matter (Mukadam 
et al., 2011; Nielsen & Waldemar, 2016). Previous research in the Netherlands 
showed that female family carers with a Turkish, Moroccan or Surinamese Creole 
background often view dementia as a natural consequence of ageing, as a spiritual 
experience, and/or as an interplay between various factors. They feel they can 
discuss the dementia within their close family, whereas outside the family this 
is often more difficult (van Wezel et al., 2018). Education among minority ethnic 
groups to increase awareness of dementia as a disease could improve knowledge 
and possibly also diminish shame and stigma. Accessible visual communication, 
such as short video clips on dementia, with recognizable characters, shown in 
general practices and community centres12, might improve awareness. Also, 
educational groups on dementia by key community persons13 or intercultural 
mediators could be useful (WHO, 2019). Culturally sensitive educational peer-group 
education interventions proved to enhance knowledge about dementia and had 
a small positive effect on received professional support (van Wezel et al., 2020). 
It is important and effective to include migrant populations in the development 
and design of such interventions (Smits et al., 2018) rather than simply translating 
existing information materials (Kenning et al., 2017). Increased awareness of 
dementia as a neuropsychiatric condition could diminish shame and stigma and 
enabling timely help seeking. 

However, not only knowledge of dementia as a disease, but rather (future) 

12  https://www.pharos.nl/kennisbank/wachtkameranimaties-over-dementie/
13  Dutch: Sleutelpersonen
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patients’ and families’ attitudes about the benefits of seeing a doctor might affect 
their willingness to seek help (Hailstone et al., 2017). Dutch qualitative research on 
these attitudes (for instance with the Attitudes of People from Ethnic Minorities to 
Help-Seeking for Dementia (APEND) questionnaire) could shed light on the attitudes 
to help seeking of Dutch migrant groups and possibly identify other experienced 
barriers to diagnostic facilities. 

Provider-related factors 
Apart from patient-and-family-related factors, there are provider-related factors 
that might hinder timely diagnosis. An important provider-related factor is limited 
knowledge on cross-cultural issues of healthcare professionals. Especially care 
professionals who have limited experience with minority ethnic groups, are often 
unaware of the barriers in language and education, and of the different needs and 
wishes of these patients (Gove et al., 2020).  

Since illiteracy is relatively uncommon among the Dutch majority population, 
many neuropsychologists are not familiar with the impact of illiteracy on cognitive 
test results, which could lead to false-positive diagnoses of dementia. In a recent 
Delphi expert study among neuropsychologists in Europe, panellists agreed 
that adequate training of neuropsychologists in cross-cultural assessments was 
one of the most pressing matters (Franzen et al., 2020). Neuropsychologists 
are advised to use the framework of Fuji (Fujii, 2018) to list all relevant factors 
for a neuropsychological assessment of people from diverse populations. The 
framework contains important factors that potentially impact neuropsychological 
test performance and that should be assessed in order to diminish bias in fairness 
in testing. These factors are: Education (level, quality and literacy), Culture and 
acculturation, Language spoken and proficiency in the majority language, Economic 
issues, Communication style, Testing situation, comfort and motivation, Intelligence 
conceptualization and Context of immigration (acronym ECLECTIC).  

European countries should increase their collaboration to enhance 
training in culture-competent skills. To address these gaps in cross-cultural 
neuropsychological assessment in Europe, the European Consortium on Cross-
Cultural Neuropsychology (ECCroN) was established in late 2019 by 16 specialists 
representing nine countries (position paper submitted for publication). Educating 
neuropsychologists and providing guidelines to work with interpreters in 
interpreter-mediated neuropsychological assessments are among the main goals 
of the Consortium. In the Netherlands, the development of a quality standard for 
neuropsychological assessments in people with a diverse background is advised 
(Franzen et al., 2021).

Apart from specific training for neuropsychologists, cultural competence of all 
care professionals in geriatric day clinics and primary care should be improved. 
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Cultural competence is defined as the combination of knowledge, attitudes 
and skills necessary for care providers to effectively interact with culturally and 
ethnically diverse patient populations (Betancourt, 2003). In order to deliver 
culturally competent care, all care professionals should have knowledge on 
different cultures and values, an open attitude and specific skills. A prerequisite 
for cultural competence is awareness about one’s own cultural background and 
perspectives (Seeleman et al., 2014; van den Muijsenbergh & Oosterberg, 2013). 
As stated by Suurmond: “Doctors have a culture too” (Suurmond et al., 2020, page 
4). The attitudes, skills and knowledge in communicating with patients from a 
minority ethnic group can be typified as ‘the patient-centered- approach-plus’, 
the ‘plus qualities’ being necessary to bridge language barriers, cultural distance 
and influence of stereotypes (Seeleman et al., 2011). Alzheimer Europe provided a 
guide on intercultural dementia care to raise awareness amongst health and social 
care workers, which is available in different languages (Gove et al, 2020). 

Another provider-related barrier for timely diagnosis, is the earlier reported 
lack of diagnostic instruments (Nielsen et al., 2011). We can now state that in the 
last ten years, the availability of appropriate cognitive screening tools has vastly 
improved. This thesis has both resulted in validation of existing instruments and in 
development of new instruments. Both RUDAS and IQCODE are reliable and valid 
instruments for first step cognitive assessments in dementia diagnostic facilities. 
As a second step screening test, the CCD (Goudsmit et al., 2017) could be used. 
The need for development of domain-specific neuropsychological tests is also 
acknowledged (Franzen et al., 2020). The Erasmus MC Alzheimer Centre leads a 
multicentre study that pursues this goal (Franzen et al., 2018). The Cross Cultural 
Neuropsychological Test Battery (CNTB) (Nielsen et al., 2014) is a short battery with 
domain-specific tests that can already be used in clinical practice and will be further 
evaluated in the TULIPA study.
 
System-related factors 
An important system-related factor that hinders a timely diagnosis, could be the 
lack of resources for funding of professional interpreters (Bradford et al., 2009; 
Sagbakken et al., 2018; Vissenberg et al., 2018). In the Netherlands, healthcare 
professionals can decide when a professional interpreter is needed, and experts 
in cross-cultural neuropsychology advise to have a formal interpreter present in 
cognitive assessments. However, practical and financial reasons often hinder that 
(Franzen, Papma, et al., 2020; Triemstra et al., 2016). Many efforts are undertaken 
to arrange financial compensation for interpreters in healthcare situations14. 

Finally, a system-related factor that could improve timely dementia diagnosis 
for minority ethnic groups, is better connection in the chain of care. In Amsterdam, 

14 https://www.johannes-wier.nl/bijzondere-dossiers/tolken-in-de-zorg-en-sociaal-domein/
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from 2018 to 2019, an experimental memory clinic service15 based in general 
practices was successful in reaching older minority ethnic patients, and only 16% of 
those patients required subsequent referral to secondary care facilities (Pijbes et 
al., 2020). This project is now prolongated: nursing home physicians visit the patient 
for a cognitive assessment at home using the RUDAS and IQCODE, after which 
they consult with the hospital-based geriatrician and neuropsychologist (Elaa, 
2021). Another project among general practitioners resulted in a visual flowchart 
for care professionals, summarizing the pathway to care for older minority ethnic 
individuals in the West of Amsterdam16. Lastly, group meetings in the hospital for 
patients diagnosed with dementia and their families could help to lead them to the 
right care at the right time, and moreover to increased knowledge, understanding 
and social support.

As Kenning and colleagues point out in their meta-synthesis of qualitative studies 
on access to dementia care facilities in migrant groups, interventions should be 
aimed at different barriers in conjunction in order to maximize their effectiveness 
(Kenning et al., 2017). Improvement in timely diagnosis of dementia in minority 
ethnic groups could be achieved by simultaneously improving patient education, 
improving cultural training of care professionals,  and developing suitable cognitive 
screening instruments and suitable diagnostic facilities. 

7.4.2 Cognitive diagnosis in context
Not only did minority ethnic patients present later in their disease process, they 
also reported more depressive and somatic symptoms than their native Dutch 
counterparts, and their informants reported them to have more neuropsychiatric 
symptoms.  What are the implications for clinical practice? 

Depressive symptoms
First, it is important to investigate depressive symptoms when an older minority 
ethnic patient presents at the memory clinic or in general practice. They are 
important symptoms themselves, but also because they can precede or cause 
cognitive impairment (Mirza et al., 2016; Zahodne et al., 2014). Depressive 
symptoms might be associated with (migration) history, social isolation and chronic 
stress (Aichberger et al., 2010; Sapolsky, 2018). Thus, investigation of depressive 
symptoms should be done routinely with adequately translated and validated 
questionnaires for depression, such as the short Geriatric Depression Scale (GDS-
15) (Uysal-Bozkir et al., 2013).

15  This was an innovative health project (Dutch: zorgvernieuwingsproject) funded by Zilveren Kruis health care 
insurance
16 https://www.huisarts-migrant.nl/inhoud/uploads/2016/07/Zorgpad-migranten-met-dementie.pdf
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Neuropsychiatric symptoms
Second, neuropsychiatric symptoms are also important to address since they are 
experienced as the most distressing symptoms of dementia (Bessey & Walaszek, 
2019) and have a (bidirectional) relationship with caregiver burden (Isik et al., 
2019). These symptoms can also lead to  crisis situations (Vroomen et al., 2013), 
institutionalization (Zhao et al., 2016) and high economic burden (Bessey & 
Walaszek, 2019). 

Cultural values might partly influence coping with neuropsychiatric symptoms. 
For example, in many minority ethnic cultures, people find that children are morally 
obliged to care for their parents and that informal care is superior to professional 
care (Rijkers et al., 2011; van Wezel et al., 2016). On one hand, informal carers 
derive a great deal of satisfaction from caring for their relative with dementia 
and they often report that it outweighs the burden of care (van Wezel et al., 
2016; Ahmad et al., 2020). On the other hand, these same cultural values could 
lead to limited help seeking in the case of ‘strange behaviour’ (neuropsychiatric 
symptoms), which perpetuates the lack of knowledge and stigma on dementia as a 
disease (Hootsen et al., 2013). Families sometimes offer ‘rotational care’ (24-hour 
care for the dementia patient delivered by different family members taking turns) 
which, despite decreasing the individual burden of care of family members, can be 
confusing and stressful to the person with dementia (Nielsen et al., 2021).

In our experience, caregivers of minority ethnic patients with dementia are 
influenced both by cultural values of their culture of origin (e.g., familism17), and 
by cultural values of the country they live in (e.g., individualism). These cultural 
influences, and their commitments to work, study or household sometimes 
lead to a high burden. Thus, education of family members on neuropsychiatric 
symptoms as belonging to dementia, and strategies to cope with these symptoms, 
are important. This professional information could also focus on positive aspects 
of providing family care (van Wezel et al., 2016) and should be provided by key 
community persons or intercultural mediators (WHO, 2019).

Somatic symptoms: beyond comorbidity
Third, from a broader perspective, it is interesting to focus on the co-occurring 
higher prevalence of dementia, diabetes mellitus and depression, and especially 
the interplay between them in the social context of older minority ethnic people. 
We already know that there is an association between depression, dementia and 
diabetes mellitus (i.e. patients with diabetes mellitus ánd comorbid depression 
have two times higher risk of developing dementia three to five years later) (Katon 
et al., 2012). In addition, it seems important to include the social context. The 

17  “Familism refers to the strong normative feelings of loyalty, dedication, reciprocity, and attachment of family mem-
bers to their family and familial relationships, both nuclear and extended, as well as strong identification and solidarity 
with their family members.” (page 3, Sayegh & Knight, 2011)
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framework in which biological interactions between two or more co-occurring 
medical conditions are studied in the context of social circumstances is called 
‘syndemic theory’18 (Mendenhall et al., 2017). For example, poverty or low socio-
economic status is related to both higher prevalence of diabetes mellitus and of 
depression, and might even catalyse the bidirectional feedback loop that exists 
between diabetes and depression (Mendenhall, 2016). 

The link between low socio-economic status and disease might be chronic 
stress. Poverty leads to chronic stress, and chronic stress in turn leads to higher 
risk of diseases such as diabetes mellitus, through processes such as chronic 
inflammation, changes in metabolism and lifestyle factors. It might even be more 
complex: not only poverty is associated with a wide range of disorders, but more 
so, a greater societal inequality in wealth is (Sapolsky, 2018). The lower the relative 
position of an individual in society, the more chronic stress he or she experiences. 
As Selten and colleagues (2020) pointed out, this might also partly explain the lower 
dementia prevalence of people in North Africa compared to their North African 
counterparts who migrated to European countries.

Medical anthropologists stress the importance of integrative research of social, 
cultural, psychological and biological factors that shape disease distribution and 
experience of illness in a certain context, in order to develop adequate healthcare 
prevention or interventions (Mendenhall, 2016). Both qualitative, ethnographically 
grounded research, and quantitative biomedical approaches could give insight in 
meaningful relations between dementia, diabetes mellitus, and depression (for an 
example of the network analysis used to gain insight in syndemics, see Choi et 
al., 2019). Future research should address what happens ‘under the skin’ in this 
association between dementia, diabetes mellitus and depression in its socio-
cultural context, in order to design adequate prevention and interventions. 

However, it is necessary to act despite the fact that we do not yet understand all 
underlying processes. We already know enough on adverse health consequences 
of inequality to “prompt moral outrage” (Sapolsky, 2018, page 67). The twentieth 
century experienced different waves of health sector reforms (Blas et al., 2011). The 
recent COVID-19 crisis uncovered these health inequalities and social determinants 
of health (including ethnicity) again (Pareek et al., 2020; Paremoer et al., 2021; 
Stronks et al., 2021). Now, health inequalities are increasingly acknowledged by 
policy makers.  The Dutch public health council  recently called for action to combine 
efforts in health care, education, environmental planning and labour to diminish 
these inequalities (Ministerie van Volksgezondheid, 2021). They even proposed to 
make this a legal duty. 

18  Syndemic is based on the words synergistic epidemic and refers to:  “the clustering of two or more diseases within 
a population that contributes to, and results from, persistent social and economic inequalities” (page 2, Mendenhall, 
2017)
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Prognosis of dementia
Fourth, it is important to investigate prognosis of dementia trajectories, specifically 
in minority ethnic groups. Information on prognosis (including life expectancy) 
can be valuable for patients, caregivers and clinicians in deciding on diagnostic 
interventions, therapy and advanced care planning, but also in developing 
preventive strategies. Until now, the higher prevalence of dementia in minority 
groups does not translate into differential morbidity of minority groups (Agyemang 
et al., 2017; Uitenbroek, 2015). Prognostic differences between minority and Dutch 
native groups after the diagnosis of dementia will be investigated in a future analysis 
of the PROPS database (van de Vorst et al., in preparation).

7.5 CONCLUSION

This thesis improves availability of qualitatively good cognitive screening tests for 
dementia diagnostics in low educated or illiterate minority ethnic patients. Also, 
it offers a broader view on differences between minority ethnic and native Dutch 
visitors of a geriatric day clinic in cognitive, psychological and somatic symptoms. 
We hope this will result in a more accurate and timely diagnosis of dementia. 
Subsequently, this should enable adequate and early start of psycho education and  
care of dementia for patients and surrounding family members and the broader 
community. We hope that it also adds to a careful diagnosis and treatment of co-
occurring and possibly related psychological and medical conditions in minority 
ethnic populations, in both the Netherlands, in Europe and in other parts of the 
world.

164

7 7

CHAPTER 7



REFERENCES

Agyemang, C., van de Vorst, I. E., Koek, H. L., 

Bots, M. L., Seixas, A., Norredam, M., Ikram, 

U., Stronks, K., & Vaartjes, I. (2017). Ethnic 

Variations in Prognosis of Patients with 

Dementia: A Prospective Nationwide Registry 

Linkage Study in The Netherlands. Journal of 

Alzheimer’s Disease: JAD, 56(1), 205–213. 

https://doi.org/10.3233/JAD-160897

Ahmad M, van den Broeke J, Saharso S, Tonkens 

E. Persons With a Migration Background 

Caring for a Family Member With Dementia: 

Challenges to Shared Care. Gerontologist. 

2020 Feb 24;60(2):340-349. doi: 10.1093/

geront/gnz161. PMID: 31786594; PMCID: 

PMC7039377.

Aichberger, M. C., Schouler-Ocak, M., Mundt, 

A., Busch, M. A., Nickels, E., Heimann, H. 

M., Ströhle, A., Reischies, F. M., Heinz, A., & 

Rapp, M. A. (2010). Depression in middle-

aged and older first generation migrants in 

Europe: Results from the Survey of Health, 

Ageing and Retirement in Europe (SHARE). 

European Psychiatry, 25(8), 468–475. https://

doi.org/10.1016/j.eurpsy.2009.11.009

Albert, M. S., DeKosky, S. T., Dickson, D., Dubois, 

B., Feldman, H. H., Fox, N. C., Gamst, A., 

Holtzman, D. M., Jagust, W. J., Petersen, R. C., 

Snyder, P. J., Carrillo, M. C., Thies, B., & Phelps, 

C. H. (2011). The diagnosis of mild cognitive 

impairment due to Alzheimer’s disease: 

Recommendations from the National 

Institute on Aging-Alzheimer’s Association 

workgroups on diagnostic guidelines 

for Alzheimer’s disease. Alzheimer’s & 

dementia : the journal of the Alzheimer’s 

Association, 7(3), 270–279. https://doi.

org/10.1016/j.jalz.2011.03.008

Bessey, L. J., & Walaszek, A. (2019). Management  

 

 

of Behavioral and Psychological Symptoms 

of Dementia. Current Psychiatry Reports, 

21(8), 66. https://doi.org/10.1007/s11920-

019-1049-5

Blas, E., Sommerfeld, J., Kurup, A. S., World 

Health Organization, Special Programme 

for Research and Training in Tropical 

Diseases, Alliance for Health Policy and 

Systems Research, & Special Programme 

of Research, Development, and Research 

Training in Human Reproduction (World 

Health Organization) (Red.). (2011). Social 

determinants approaches to public health: 

From concept to practice. World Health 

Organization.

Bossuyt, P. M., Reitsma, J. B., Bruns, D. E., Gatsonis, 

C. A., Glasziou, P. P., Irwig, L., Lijmer, J. G., 

Moher, D., Rennie, D., de Vet, H. C. W., 

Kressel, H. Y., Rifai, N., Golub, R. M., Altman, 

D. G., Hooft, L., Korevaar, D. A., Cohen, J. F., 

& STARD Group. (2015). STARD 2015: An 

Updated List of Essential Items for Reporting 

Diagnostic Accuracy Studies. Clinical 

Chemistry, 61(12), 1446–1452. https://doi.

org/10.1373/clinchem.2015.246280

Bossuyt, P. M., Reitsma, J. B., Bruns, D. E., Gatsonis, 

C. A., Glasziou, P. P., Irwig, L. M., Moher, D., 

Rennie, D., de Vet, H. C. W., Lijmer, J. G., 

& Standards for Reporting of Diagnostic 

Accuracy. (2003). The STARD statement for 

reporting studies of diagnostic accuracy: 

Explanation and elaboration. Annals of 

Internal Medicine, 138(1), W1-12. https://doi.

org/10.7326/0003-4819-138-1-200301070-

00012-w1

Bradford, A., Kunik, M. E., Schulz, P., Williams, S. 

P., & Singh, H. (2009). Missed and delayed 

diagnosis of dementia in primary care: 

165

7 7

GENERAL DISCUSSION



Prevalence and contributing factors. 

Alzheimer Disease and Associated Disorders, 

23(4), 306–314. https://doi.org/10.1097/

WAD.0b013e3181a6bebc

Centraal Bureau voor de Statistiek. Prognose 

bevolking; geslacht, leeftijd, achtergrond en 

generatie, 2021-2070. Retrieved at March 

4th 2021: https://opendata.cbs.nl/statline/#/

CBS/nl/dataset/84872NED/table?dl=4D5B9

Cerami, C., Dubois, B., Boccardi, M., Monsch, A. 

U., Demonet, J. F., Cappa, S. F., & Geneva 

Task Force for the Roadmap of Alzheimer’s 

Biomarkers. (2017). Clinical validity of 

delayed recall tests as a gateway biomarker 

for Alzheimer’s disease in the context 

of a structured 5-phase development 

framework. Neurobiology of Aging, 52, 

153–166. https://doi.org/10.1016/j.

neurobiolaging.2016.03.034

Choi, K. W., Smit, J. A., Coleman, J. N., Mosery, N., 

Bangsberg, D. R., Safren, S. A., & Psaros, C. 

(2019). Mapping a Syndemic of Psychosocial 

Risks During Pregnancy Using Network 

Analysis. International Journal of Behavioral 

Medicine, 26(2), 207–216. https://doi.

org/10.1007/s12529-019-09774-7

Conkova, N., & Lindenberg, J. (2018). [Health 

and wellbeing of older migrants in the 

Netherlands: A narrative literature review]. 

Tijdschrift Voor Gerontologie En Geriatrie, 

49(6), 223–231. https://doi.org/10.1007/

s12439-018-0268-2

Cooper, C., Tandy, A. R., Balamurali, T. B. S., & 

Livingston, G. (2010). A systematic review 

and meta-analysis of ethnic differences 

in use of dementia treatment, care, and 

research. The American Journal of Geriatric 

Psychiatry: Official Journal of the American 

Association for Geriatric Psychiatry, 

18(3), 193–203. https://doi.org/10.1097/

JGP.0b013e3181bf9caf

ELAA (2021). Laagdrempelig screenen op 

dementie bij eerste generatie migranten 

in heel Amsterdam. Retrieved at 28-04-

2021: https://www.elaa.nl/actueel/48-

ouderenzorg/990-laagdrempelig-screenen-

o p - d e m e n t i e - b i j - e e r s t e - g e n e r a t i e -

migranten-in-heel-amsterdam 

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). 

‘Mini-mental state’. A practical method for 

grading the cognitive state of patients for 

the clinician. Journal of Psychiatric Research, 

12(3), 189–198.

Franzen, S., Berg, E. van den, Harkes, M., Campen, 

J. P. C. M. van, Goudsmit, M., Lahdidioui, A., 

Jurgens, C., Karbila, A., Uysal-Bozkir, Ö., & 

Papma, J. M. (2018). P4-116: Cross-Cultural 

Neuropsychological Dementia Diagnostics 

in the Multicultural Memory Clinic: Study 

Protocol. Alzheimer’s & Dementia, 14(7S_

Part_28), P1483–P1483. https://doi.

org/10.1016/j.jalz.2018.06.2520

Franzen, S., Berg, E. van den, Goudsmit, M., 

Jurgens, C. K., Wiel, L. van de, Kalkisim, Y., 

Uysal-Bozkir, Ö., Ayhan, Y., Nielsen, T. R., & 

Papma, J. M. (2020). A Systematic Review of 

Neuropsychological Tests for the Assessment 

of Dementia in Non-Western, Low-Educated 

or Illiterate Populations. Journal of the 

International Neuropsychological Society, 

26(3), 331–351. https://doi.org/10.1017/

S1355617719000894

Franzen, S., Papma, J. M., van den Berg, E., 

& Nielsen, T. R. (2020). Cross-cultural 

neuropsychological assessment in the 

European Union: A Delphi expert study. 

Archives of Clinical Neuropsychology: The 

Official Journal of the National Academy 

of Neuropsychologists. https://doi.

org/10.1093/arclin/acaa083

166

7 7

CHAPTER 7



Franzen, S., van den Berg, E., & Papma, J. (2021). 

Opinie: Cross-culturele neuropsychologische 

diagnostiek bij volwassenen en ouderen 

op de geheugenpoli. Tijdschrift voor 

neuropsychologie, 16 (1), pp.14-28. 

Fujii, D. E. M. (2018). Developing a cultural 

context for conducting a neuropsychological 

evaluation with a culturally diverse client: 

The ECLECTIC framework. The Clinical 

Neuropsychologist, 32(8), 1356–1392. 

https://doi.org/10.1080/13854046.2018.14

35826

Goudsmit, M., Parlevliet, J., van Campen, 

J.P.C.M., & Schmand, B. S. Cross-culturele 

dementiescreening (CCD) (2014). 

Handleiding. Houten: Bohn Stafleu van 

Loghum. 

Goudsmit, M., Uysal-Bozkir, Ö., Parlevliet, J. L., van 

Campen, J. P. C. M., de Rooij, S. E., & Schmand, 

B. (2017). The Cross-Cultural Dementia 

Screening (CCD): A new neuropsychological 

screening instrument for dementia in 

elderly immigrants. Journal of Clinical and 

Experimental Neuropsychology, 39(2), 163–

172. https://doi.org/10.1080/13803395.201

6.1209464

Gove, D. et al. (2020). Alzheimer Europe Guide: 

Intercultural dementia care for health and 

social care providers: a guide. Retrieved at 

April 14th 2021 at: https://www.alzheimer-

europe.org/Publications/Alzheimer-Europe-

Reports 

Guerrero-Berroa, E., Luo, X., Schmeidler, J., 

Rapp, M. A., Dahlman, K., Grossman, H. T., 

Haroutunian, V., & Beeri, M. S. (2009). The 

MMSE orientation for time domain is a 

strong predictor of subsequent cognitive 

decline in the elderly. International journal 

of geriatric psychiatry, 24(12), 1429–1437. 

https://doi.org/10.1002/gps.2282

Hailstone, J., Mukadam, N., Owen, T., Cooper, C., 

& Livingston, G. (2017). The development of 

Attitudes of People from Ethnic Minorities 

to Help-Seeking for Dementia (APEND): A 

questionnaire to measure attitudes to help-

seeking for dementia in people from South 

Asian backgrounds in the UK. International 

Journal of Geriatric Psychiatry, 32(3), 288–

296. https://doi.org/10.1002/gps.4462

Harrison, J. K., Fearon, P., Noel-Storr, A. H., 

McShane, R., Stott, D. J., & Quinn, T. J. (2015). 

Informant Questionnaire on Cognitive 

Decline in the Elderly (IQCODE) for the 

diagnosis of dementia within a secondary 

care setting. The Cochrane Database of 

Systematic Reviews, 3, CD010772. https://

doi.org/10.1002/14651858.CD010772.pub2

Heinik, J., Solomesh, I., Bleich, A., & Berkman, 

P. (2003). Are the clock-drawing test and 

the MMSE combined interchangeable 

with CAMCOG as a dementia evaluation 

instrument in a specialized outpatient 

setting? Journal of Geriatric Psychiatry 

and Neurology, 16(2), 74–79. https://doi.

org/10.1177/0891988703016002002

Holsinger, T., Deveau, J., Boustani, M., & Williams, J. 

W. (2007). Does this patient have dementia? 

JAMA, 297(21), 2391–2404. https://doi.

org/10.1001/jama.297.21.2391

Hootsen, M.M., Rozema, N., van Grondelle, N.J. 

(2013). Zorgen voor je ouders is een manier 

van leven. Een kwalitatief onderzoek onder 

mantelzorgers van Turkse, Marokkaanse 

en Surinaamse ouderen met dementie. 

Utrecht: Pharos.

Huang, L., Chen, K.-L., Lin, B.-Y., Tang, L., Zhao, 

Q.-H., Lv, Y.-R., & Guo, Q.-H. (2018). 

Chinese version of Montreal Cognitive 

Assessment Basic for discrimination among 

different severities of Alzheimer’s disease. 

167

7 7

GENERAL DISCUSSION



Neuropsychiatric Disease and Treatment, 

14, 2133–2140. https://doi.org/10.2147/

NDT.S174293

Isik, A. T., Soysal, P., Solmi, M., & Veronese, N. 

(2019). Bidirectional relationship between 

caregiver burden and neuropsychiatric 

symptoms in patients with Alzheimer’s 

disease: A narrative review. International 

Journal of Geriatric Psychiatry, 34(9), 1326–

1334. https://doi.org/10.1002/gps.4965

Jorm, A. F., & Jacomb, P. A. (1989). The Informant 

Questionnaire on Cognitive Decline in 

the Elderly (IQCODE): Socio-demographic 

correlates, reliability, validity and some 

norms. Psychological Medicine, 19(4), 1015–

1022.

Jorm, Anthony F. (2004). The Informant 

Questionnaire on cognitive decline in the 

elderly (IQCODE): A review. International 

Psychogeriatrics, 16(3), 275–293.

Julayanont, P., Tangwongchai, S., Hemrungrojn, 

S., Tunvirachaisakul, C., Phanthumchinda, 

K., Hongsawat, J., Suwichanarakul, P., 

Thanasirorat, S., & Nasreddine, Z. S. (2015). 

The Montreal Cognitive Assessment—

Basic: A Screening Tool for Mild Cognitive 

Impairment in Illiterate and Low-Educated 

Elderly Adults. Journal of the American 

Geriatrics Society, 63(12), 2550–2554. 

https://doi.org/10.1111/jgs.13820

Katon, W., Lyles, C. R., Parker, M. M., Karter, A. 

J., Huang, E. S., & Whitmer, R. A. (2012). 

Association of depression with increased 

risk of dementia in patients with type 

2 diabetes: The Diabetes and Aging 

Study. Archives of General Psychiatry, 

69(4), 410–417. https://doi.org/10.1001/

archgenpsychiatry.2011.154

Kenning, C., Daker-White, G., Blakemore, A., 

Panagioti, M., & Waheed, W. (2017). Barriers 

and facilitators in accessing dementia care 

by ethnic minority groups: A meta-synthesis 

of qualitative studies. BMC Psychiatry, 17. 

https://doi.org/10.1186/s12888-017-1474-0

Kessler, E.-M., Frank, V., Klostermann, A., Peters, 

O., & Schäfer, T. (2020). Concomitants 

of depressive symptoms in memory 

clinic patients. GeroPsych: The Journal of 

Gerontopsychology and Geriatric Psychiatry, 

No Pagination Specified-No Pagination 

Specified. https://doi.org/10.1024/1662-

9647/a000231

Klokgieters, S., Vantilburg, T., Deeg, D., & Huisman, 

M. (z.d.). Gezondheidsverschillen onder 

oudere migranten in Nederland. 4.

Lijmer, J. G., Mol, B. W., Heisterkamp, S., Bonsel, 

G. J., Prins, M. H., van der Meulen, J. H., & 

Bossuyt, P. M. (1999). Empirical evidence of 

design-related bias in studies of diagnostic 

tests. JAMA, 282(11), 1061–1066.

Lindert, J., Ehrenstein, O. S. von, Priebe, S., Mielck, 

A., & Brähler, E. (2009). Depression and 

anxiety in labor migrants and refugees—A 

systematic review and meta-analysis. 

Social Science & Medicine (1982), 69(2), 

246–257. https://doi.org/10.1016/j.

socscimed.2009.04.032

Mendenhall, E. (2016). Beyond Co-Morbidity: 

A Critical Anthropological Perspective of 

Syndemic Depression and Diabetes in Cross-

Cultural Contexts. Medical anthropology 

quarterly, 30(4), 462–478. https://doi.

org/10.1111/maq.12215

Mendenhall, E., Kohrt, B. A., Norris, S. A., 

Ndetei, D., & Prabhakaran, D. (2017). 

Non-communicable disease syndemics: 

Poverty, depression, and diabetes among 

low-income populations. Lancet (London, 

England), 389(10072), 951–963. https://doi.

org/10.1016/S0140-6736(17)30402-6

168

7 7

CHAPTER 7



Meulen, E., Schmand, B., van Campen, J. P., de 

Koning, S. J., Ponds, R., Scheltens, P., & 

Verhey, F. (2004). The seven minute screen: 

A neurocognitive screening test highly 

sensitive to various types of dementia. 

Journal of Neurology, Neurosurgery, and 

Psychiatry, 75(5), 700–705. https://doi.

org/10.1136/jnnp.2003.021055

Ministerie van Volksgezondheid, W. en S. (2021, 

april 7). Een eerlijke kans op gezond 

leven—Advies—Raad voor Volksgezondheid 

en Samenleving [Publicatie]. Ministerie 

van Volksgezondheid, Welzijn en Sport. 

ht tps : / /www.raadrvs .n l /documenten/

publicaties/2021/4/7/een-eerlijke-kans-op-

gezond-leven

Mirza, S. S., Wolters, F. J., Swanson, S. A., 

Koudstaal, P. J., Hofman, A., Tiemeier, H., & 

Ikram, M. A. (2016). 10-year trajectories of 

depressive symptoms and risk of dementia: 

A population-based study. The Lancet. 

Psychiatry, 3(7), 628–635. https://doi.

org/10.1016/S2215-0366(16)00097-3

Mitchell, A. J. (2009). A meta-analysis of the accuracy 

of the mini-mental state examination in the 

detection of dementia and mild cognitive 

impairment. Journal of Psychiatric Research, 

43(4), 411–431. https://doi.org/10.1016/j.

jpsychires.2008.04.014

Morris, J. C. (1993). The Clinical Dementia Rating 

(CDR) Current version and scoring rules. 

Neurology, 43(11), 2412-2412-a. https://doi.

org/10.1212/WNL.43.11.2412-a

Muayqil, T. A., Alamri, N. K., Alqahtani, A. M., 

Julaidan, S. S., Alsuhaibani, R., Nafisah, I., 

Alkeridy, W. A., Aljafen, B. N., & Alanazy, M. H. 

(2021). Normative and Equated Data of the 

Original and Basic Versions of the Montreal 

Cognitive Assessment among Community 

Dwelling Saudi Arabians. Behavioural 

Neurology, 2021, 5395627. https://doi.

org/10.1155/2021/5395627

Mukadam, N., Cooper, C., & Livingston, G. (2011). A 

systematic review of ethnicity and pathways 

to care in dementia. International Journal of 

Geriatric Psychiatry, 26(1), 12–20. https://doi.

org/10.1002/gps.2484

Mukadam, N., Lewis, G., Mueller, C., Werbeloff, 

N., Stewart, R., & Livingston, G. (2019). 

Ethnic differences in cognition and age in 

people diagnosed with dementia: A study of 

electronic health records in two large mental 

healthcare providers. International Journal of 

Geriatric Psychiatry, 34(3), 504–510. https://

doi.org/10.1002/gps.5046

Muijsenbergh van den, M.E.T.C., Quarsie, J., 

Burgers, J.S., & Aygemang, C. Onderscheid 

naar etnische afkomst: hoe doen we dat in 

de gezondheidszorg? Nederlands Tijdschrift 

voor Geneeskunde. 2021;165:D5445. 

Naqvi, R. M., Haider, S., Tomlinson, G., & Alibhai, 

S. (2015). Cognitive assessments in 

multicultural populations using the Rowland 

Universal Dementia Assessment Scale: A 

systematic review and meta-analysis. CMAJ : 

Canadian Medical Association Journal, 

187(5), E169–E175. https://doi.org/10.1503/

cmaj.140802

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., 

Charbonneau, S., Whitehead, V., Collin, I., 

Cummings, J. L., & Chertkow, H. (2005). The 

Montreal Cognitive Assessment, MoCA: 

A brief screening tool for mild cognitive 

impairment. Journal of the American 

Geriatrics Society, 53(4), 695–699. https://

doi.org/10.1111/j.1532-5415.2005.53221.x

Nielsen, T. R., & Jørgensen, K. (2020). Cross-

cultural dementia screening using the 

Rowland Universal Dementia Assessment 

Scale: A systematic review and meta-

169

7 7

GENERAL DISCUSSION



analysis. International Psychogeriatrics, 

32(9), 1031–1044. https://doi.org/10.1017/

S1041610220000344

Nielsen, T. R., Vogel, A., Gade, A., & Waldemar, G. 

(2012). Cognitive testing in non-demented 

Turkish immigrants—Comparison of the 

RUDAS and the MMSE. Scandinavian Journal 

of Psychology, 53(6), 455–460. https://doi.

org/10.1111/sjop.12018

Nielsen, T. R., Bekkhus-Wetterberg, P., & Waldemar, 

G. (2014). THE EUROPEAN CROSS-CULTURAL 

NEUROPSYCHOLOGICAL TEST BATTERY 

(CNTB). Alzheimer’s & Dementia: The Journal 

of the Alzheimer’s Association, 10(4), P727. 

https://doi.org/10.1016/j.jalz.2014.05.1352

Nielsen, T. R., Segers, K., Vanderaspoilden, 

V., Bekkhus-Wetterberg, P., Bjørkløf, G. 

H., Beinhoff, U., Minthon, L., Pissiota, A., 

Tsolaki, M., Gkioka, M., & Waldemar, G. 

(2019). Validation of the Rowland Universal 

Dementia Assessment Scale (RUDAS) 

in a multicultural sample across five 

Western European countries: Diagnostic 

accuracy and normative data. International 

Psychogeriatrics, 31(2), 287–296. https://doi.

org/10.1017/S1041610218000832

Nielsen, T. R., Vogel, A., Riepe, M. W., de 

Mendonça, A., Rodriguez, G., Nobili, F., Gade, 

A., & Waldemar, G. (2011). Assessment 

of dementia in ethnic minority patients 

in Europe: A European Alzheimer’s 

Disease Consortium survey. International 

Psychogeriatrics, 23(1), 86–95. https://doi.

org/10.1017/S1041610210000955

Nielsen, T. R., & Waldemar, G. (2016). Knowledge 

and perceptions of dementia and 

Alzheimer’s disease in four ethnic groups in 

Copenhagen, Denmark. International Journal 

of Geriatric Psychiatry, 31(3), 222–230. 

https://doi.org/10.1002/gps.4314

Nielsen, T.R., Waldemar, G., & Nielsen, D. S. 

(2021). Rotational care practices in minority 

ethnic families managing dementia: A 

qualitative study. Dementia (London, 

England), 20(3), 884–898. https://doi.

org/10.1177/1471301220914751

Noel-Storr, A. H., McCleery, J. M., Richard, E., Ritchie, 

C. W., Flicker, L., Cullum, S. J., Davis, D., Quinn, 

T. J., Hyde, C., Rutjes, A. W. S., Smailagic, N., 

Marcus, S., Black, S., Blennow, K., Brayne, 

C., Fiorivanti, M., Johnson, J. K., Kopke, S., 

Schneider, L. S., … McShane, R. (2014). 

Reporting standards for studies of diagnostic 

test accuracy in dementia: The STARDdem 

Initiative. Neurology, 83(4), 364–373. https://

doi.org/10.1212/WNL.0000000000000621

O’Driscoll, C., & Shaikh, M. (2017). Cross-Cultural 

Applicability of the Montreal Cognitive 

Assessment (MoCA): A Systematic Review. 

Journal of Alzheimer’s Disease: JAD, 58(3), 

789–801. https://doi.org/10.3233/JAD-

161042

Pareek, M., Bangash, M. N., Pareek, N., Pan, D., 

Sze, S., Minhas, J. S., Hanif, W., & Khunti, K. 

(2020). Ethnicity and COVID-19: An urgent 

public health research priority. The Lancet, 

395(10234), 1421–1422. https://doi.

org/10.1016/S0140-6736(20)30922-3

Paremoer, L., Nandi, S., Serag, H., & Baum, F. 

(2021). Covid-19 pandemic and the social 

determinants of health. BMJ, 372, n129. 

https://doi.org/10.1136/bmj.n129

Parlevliet, J. L., Uysal-Bozkir, Ö., Goudsmit, M., 

van Campen, J. P., Kok, R. M., Ter Riet, 

G., Schmand, B., & de Rooij, S. E. (2016). 

Prevalence of mild cognitive impairment and 

dementia in older non-western immigrants 

in the Netherlands: A cross-sectional study. 

International Journal of Geriatric Psychiatry, 

31(9), 1040–1049. https://doi.org/10.1002/

170

7 7

CHAPTER 7



gps.4417

Perroco, T. R., Bustamante, S. E. Z., Moreno, 

M. D. P. Q., Hototian, S. R., Lopes, M. A., 

Azevedo, D., Litvoc, J., Filho, W. J., & Bottino, 

C. M. C. (2009). Performance of Brazilian 

long and short IQCODE on the screening 

of dementia in elderly people with low 

education. International Psychogeriatrics, 

21(3), 531–538. https://doi.org/10.1017/

S1041610209008849

Phung, T. K. T., Chaaya, M., Asmar, K., Atweh, 

S., Ghusn, H., Khoury, R. M., Prince, M., & 

Waldemar, G. (2015). Performance of the 16-

Item Informant Questionnaire on Cognitive 

Decline for the Elderly (IQCODE) in an Arabic-

Speaking Older Population. Dementia and 

Geriatric Cognitive Disorders, 40(5–6), 276–

289. https://doi.org/10.1159/000437092

Pijbes, F., Helbest, R., van Campen, J. & Goudsmit, 

M (2020). Anderhalfde lijns geheugenpoli 

voor oudere migranten in Amsterdam. 

Verslag van een zorgvernieuwingsproject 

2018-2019. 

Rijkers, C., Campen, J. P. C. M., & Goudsmit, M. 

(2011). ‘Niet iedereen hoeft het te weten’. 

Dementiebeleving bij Marokkaanse ouderen 

in Amsterdam. Cultuur migratie gezondheid, 

2.

Sagbakken, M., Spilker, R., & Nielsen, T. (2018). 

Dementia and immigrant groups: A 

qualitative study of challenges related 

to identifying, assessing, and diagnosing 

dementia. BMC Health Services Research, 

18. https://doi.org/10.1186/s12913-018-

3720-7

Saleh, A. A., Alkholy, R. S. A. E. H. A., Khalaf, O. O., 

Sabry, N. A., Amer, H., El-Jaafary, S., & Khalil, 

M. A. E. F. (2019). Validation of Montreal 

Cognitive Assessment-Basic in a sample 

of elderly Egyptians with neurocognitive 

disorders. Aging & Mental Health, 23(5), 

551–557. https://doi.org/10.1080/13607863

.2018.1428936

Sapolsky, R. M. (2018). The Health-Wealth Gap. 

Scientific American, 319(5), 62–67. https://

doi.org/10.1038/scientificamerican1118-62

Sayegh, P., & Knight, B. G. (2011). The Effects 

of Familism and Cultural Justification on 

the Mental and Physical Health of Family 

Caregivers. The Journals of Gerontology 

Series B: Psychological Sciences and 

Social Sciences, 66B(1), 3–14. https://doi.

org/10.1093/geronb/gbq061

Seeleman, C., Hermans, J., Lamkaddem, M., 

Suurmond, J., Stronks, K., & Essink-Bot, M.-

L. (2014). A students’ survey of cultural 

competence as a basis for identifying 

gaps in the medical curriculum. BMC 

Medical Education, 14(1), 216. https://doi.

org/10.1186/1472-6920-14-216

Seeleman, C., Selleger, V., Essink-Bot, M.-L., & 

Bonke, B. (2011). Teaching communication 

with ethnic minority patients: Ten 

recommendations. Medical Teacher, 33(10), 

814–819. https://doi.org/10.3109/014215

9X.2011.600646

Segers, K., Benoit, F., Colson, C., Kovac, V., 

Nury, D., & Vanderaspoilden, V. (2013). 

Pioneers in migration, pioneering in 

dementia: First generation immigrants in 

a European metropolitan memory clinic. 

Acta Neurologica Belgica, 113(4), 435–440. 

https://doi.org/10.1007/s13760-013-0245-z

Selten, J.-P., Termorshuizen, F., van Sonsbeek, 

M., Bogers, J., & Schmand, B. (2020). 

Migration and dementia: A meta-analysis 

of epidemiological studies in Europe. 

Psychological Medicine, 1–8. https://doi.

org/10.1017/S0033291720000586

Smits, C., Jukema, J., Duran, G., Cumert, G., & Bakker, 

171

7 7

GENERAL DISCUSSION



F. (2018). Op weg naar cultuursensitieve 

zorg. Denkbeeld, 30(4), 24–26. https://doi.

org/10.1007/s12428-018-0160-4

Solomon, P. R., Hirschoff, A., Kelly, B., Relin, M., 

Brush, M., DeVeaux, R. D., & Pendlebury, 

W. W. (1998). A 7 minute neurocognitive 

screening battery highly sensitive to 

Alzheimer’s disease. Archives of Neurology, 

55(3), 349–355.

Storey, J. E., Rowland, J. T. J., Basic, D., Conforti, D. A., & 

Dickson, H. G. (2004). The Rowland Universal 

Dementia Assessment Scale (RUDAS): A 

multicultural cognitive assessment scale. 

International Psychogeriatrics, 16(1), 13–31.

Stronks, K., Prins, M., Agyemang, C., Coyer, L., 

van den Muijsenbergh,M., Torensma, M., & 

El Fakiri, F. (2021). Covid-19 and ethnicity. 

Retrieved at 08-06-2021 at: https://www.

ggd.amsterdam.nl/publish/pages/472722/

bijlage_1_uitomsten_helius_onderzoek_

policy_brief_etniciteit_en_covid-19.pdf

Suurmond, J., Lanting, K., de Voogd, X., Oueslati, 

R., Boland, G., & van den Muijsenbergh, 

M. (2020). Twelve tips to teach culturally 

sensitive palliative care. Medical Teacher, 

1–6. https://doi.org/10.1080/014215

9X.2020.1832650

Trevethan, R. (2017). Sensitivity, Specificity, and 

Predictive Values: Foundations, Pliabilities, 

and Pitfalls in Research and Practice. 

Frontiers in Public Health, 5. https://doi.

org/10.3389/fpubh.2017.00307

Triemstra, A. H. M., Veenvliet, C., Zuizewind, 

C., Kessel, P. L. A. M. van, Bos, N., & 

Nederlands instituut voor onderzoek van de 

gezondheidszorg (Utrecht). (2016). Noodzaak 

en omvang van de inzet van professionele 

tolken in de zorg: Een inventarisatie onder 

zorgverleners. NIVEL.

Uitenbroek, D. G. (2015). Mortality trends among 

migrant groups living in Amsterdam. BMC 

Public Health, 15. https://doi.org/10.1186/

s12889-015-2523-6

Uysal-Bozkir, Ö., Parlevliet, J. L., & de Rooij, 

S. E. (2013). Insufficient cross-cultural 

adaptations and psychometric properties 

for many translated health assessment 

scales: A systematic review. Journal of Clinical 

Epidemiology, 66(6), 608–618. https://doi.

org/10.1016/j.jclinepi.2012.12.004

Vissenberg R., Uysal-Bozkir, Ö., Goudsmit, M., 

Buurman-Van Es, B.M., Van Campen, J.P. 

(2019). Dementie bij oudere migranten. 

Huisarts & Wetenschap; 62. DOI:10.1007/

s12445-019-0115-x.

van den Muijsenbergh, M. E. T. C., & Oosterberg, 

E. H. (2013). [Patient-centred and culturally 

competent: Good health care for immigrant 

patients requires specific competencies]. 

Nederlands Tijdschrift Voor Geneeskunde, 

157(17), A5612.

van der Wurff, F. B., Beekman, A. T. F., Dijkshoorn, 

H., Spijker, J. A., Smits, C. H. M., Stek, M. L., 

& Verhoeff, A. (2004). Prevalence and risk-

factors for depression in elderly Turkish 

and Moroccan migrants in the Netherlands. 

Journal of Affective Disorders, 83(1), 33–41. 

https://doi.org/10.1016/j.jad.2004.04.009

van Mol, C., & de Valk, H. (2016). Migration and 

immigrants in Europe: A historical and 

demographic perspective. In Garcés-

Mascareñas, B., & Penninx, R. (Eds.), 

Integration Processes and Policies in Europe. 

IMISCOE Research Series (pp. 31–55). Cham, 

Switzerland: Springer.

van Wezel, N., Francke, A. L., Kayan Acun, E., 

Devillé, W. L., van Grondelle, N. J., & Blom, M. 

M. (2018). Explanatory models and openness 

about dementia in migrant communities: 

A qualitative study among female family 

172

7 7

CHAPTER 7



carers. Dementia, 17(7), 840–857. https://

doi.org/10.1177/1471301216655236

van Wezel, N., Francke, A. L., Kayan-Acun, E., LJM 

Devillé, W., van Grondelle, N. J., & Blom, 

M. M. (2016). Family care for immigrants 

with dementia: The perspectives of female 

family carers living in the Netherlands. 

Dementia, 15(1), 69–84. https://doi.

org/10.1177/1471301213517703

van Wezel, N., van der Heide, I., Devillé, W. 

L., Kayan Acun, E., Meerveld, J. H. C. M., 

Spreeuwenberg, P., Blom, M. M., & Francke, 

A. L. (2020). Effects of an educational peer-

group intervention on knowledge about 

dementia among family caregivers with a 

Turkish or Moroccan immigrant background: 

A cluster randomised controlled trial. Patient 

Education and Counseling. https://doi.

org/10.1016/j.pec.2020.11.008

Vissenberg, R., Uysal, O., Goudsmit, M., van Campen, 

J., & Buurman-van Es, B. (2018). Barriers in 

providing primary care for immigrant patients 

with dementia: GPs’ perspectives. BJGP 

Open, 2(4), bjgpopen18X101610. https://doi.

org/10.3399/bjgpopen18X101610

von Elm, E., Altman, D. G., Egger, M., Pocock, S. 

J., Gøtzsche, P. C., Vandenbroucke, J. P., & 

STROBE Initiative. (2014). The Strengthening 

the Reporting of Observational Studies 

in Epidemiology (STROBE) Statement: 

Guidelines for reporting observational 

studies. International Journal of Surgery 

(London, England), 12(12), 1495–1499. 

https://doi.org/10.1016/j.ijsu.2014.07.013

Vroomen, J. M., Bosmans, J. E., van Hout, H. P., & 

de Rooij, S. E. (2013). Reviewing the definition 

of crisis in dementia care. BMC Geriatrics, 

13(1), 10. https://doi.org/10.1186/1471-

2318-13-10

Whiting, P. F., Rutjes, A. W. S., Westwood, M. E., 

Mallett, S., Deeks, J. J., Reitsma, J. B., Leeflang, 

M. M. G., Sterne, J. A. C., Bossuyt, P. M. M., 

& QUADAS-2 Group. (2011). QUADAS-2: 

A revised tool for the quality assessment 

of diagnostic accuracy studies. Annals 

of Internal Medicine, 155(8), 529–536. 

https://doi.org/10.7326/0003-4819-155-8-

201110180-00009

Whiting, P. F., Rutjes, A. W. S., Westwood, M. E., 

Mallett, S., & QUADAS-2 Steering Group. 

(2013). A systematic review classifies 

sources of bias and variation in diagnostic 

test accuracy studies. Journal of Clinical 

Epidemiology, 66(10), 1093–1104. https://

doi.org/10.1016/j.jclinepi.2013.05.014

World Health Organization (WHO) (2019). What 

are the roles of intercultural mediators in 

health care and what is the evidence on their 

contributions and effectiveness in improving 

accessibility and quality of care for refugees 

and migrants in the WHO European Region? 

Summary of preliminary findings - Health 

Evidence Network Synthesis Report 64. 

Zahodne, L. B., Stern, Y., & Manly, J. J. (2014). 

Depressive Symptoms Precede Memory 

Decline, but Not Vice Versa, in Non-

Demented Older Adults. Journal of the 

American Geriatrics Society, 62(1), 130–134.

Zhao, Q.-F., Tan, L., Wang, H.-F., Jiang, T., Tan, 

M.-S., Tan, L., Xu, W., Li, J.-Q., Wang, J., Lai, 

T.-J., & Yu, J.-T. (2016). The prevalence of 

neuropsychiatric symptoms in Alzheimer’s 

disease: Systematic review and meta-

analysis. Journal of Affective Disorders, 

190, 264–271. https://doi.org/10.1016/j.

jad.2015.09.069

173

7 7

GENERAL DISCUSSION



Nederlandse samenvatting

DEMENTIE

Dementie is één van de grootste gezondheidsproblemen van deze tijd. Wereldwijd 
hebben meer dan 50 miljoen mensen dementie (World Health Organization (WHO), 
2017). Dementie komt bij 5 tot 7% van de ouderen boven de 60 jaar voor (Prince et 
al., 2013). Dementie is een verzamelnaam voor verschillende hersenaandoeningen, 
waarbij altijd sprake is van een achteruitgang in cognitief functioneren (zoals 
geheugen, concentratievermogen of taal) en interferentie in het dagelijks leven van 
de persoon (WHO, 2018). Naast cognitieve stoornissen zijn er vaak veranderingen 
in gedrag, cognities of emoties, bijvoorbeeld apathie, somberheid, agitatie, 
hallucinaties of wanen; dit worden ‘neuropsychiatrische symptomen’ genoemd. 
Soms is er sprake van cognitieve achteruitgang zonder dat dit duidelijk interfereert 
met het dagelijks leven. In dat geval wordt gesproken van Mild Cognitive Impairment 
(MCI). MCI komt voor bij 15 tot 20% van de ouderen boven de 60 jaar. Naar 
schatting 8 tot 15% van deze mensen krijgt jaarlijks dementie (Petersen, 2016). De 
diagnose dementie (of MCI) is gebaseerd op een klinisch oordeel van de cognitieve 
en gedragsmatige symptomen van de patiënt, verkregen via anamnese en 
heteroanamnese. Daarnaast is een cognitief onderzoek noodzakelijk om dementie 
te objectiveren (McKhann et al., 2011). 

Een hogere leeftijd is de grootste risicofactor voor dementie. Daarnaast zijn er 
andere risicofactoren die de kans op dementie vergroten. Medische risicofactoren 
zijn bijvoorbeeld hypertensie, diabetes mellitus en obesitas. Risicofactoren 
die te maken hebben met leefstijl zijn bijvoorbeeld alcoholgebruik en roken. 
Sociaaleconomische status en en laag opleidingsniveau zijn ook risicofactoren. 
Iemand die een lagere opleiding heeft gehad heeft1,6 keer meer kans dan iemand 
met een hogere opleiding om dementie te krijgen (Livingston et al., 2017). Voor 
mensen die analfabeet zijn, is de kans zelfs bijna twee keer zo groot vergeleken 
met geletterden (Arce Rentería et al., 2019). Dit komt waarschijnlijk doordat lager 
opgeleide of analfabete mensen minder ‘cognitieve reserve’ hebben. Deze cognitieve 
reserve vormt een soort buffer voor latere achteruitgang (EClipSE Collaborative 
Members et al., 2010; Stern, 2009). Een lagere opleiding vormt niet alleen een 
risicofactor voor het ontwikkelen van dementie, maar maakt het ook moeilijker 
om het niveau van cognitief functioneren (met cognitieve tests) in te schatten. Dit 
speelt ook bij sommige ouderen met een migratie-achtergrond, aangezien een deel 
van deze ouderen (zeer) laagopgeleid is. 
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OUDEREN MET EEN MIGRATIE-ACHTERGROND 

De Europese (en Nederlandse) populatie is de afgelopen 50 jaar etnisch en 
cultureel veel diverser geworden, vooral door de komst van arbeidsmigranten 
en vluchtelingen. In Nederland wonen bijna een miljoen ouderen (>55 jaar) met 
een migratie-achtergrond (Centraal Bureau Statistiek, 2020). De grootste groepen 
(eerste generatie) migranten bestaan uit Turkse, Marokkaanse en Surinaamse 
ouderen, samen circa 220.000 personen van 55 jaar en ouder. In 2030 zal dit aantal 
gestegen zijn naar 330.000 personen en in 2050 naar 560.000 personen (Centraal 
Bureau Statistiek, 2020). Zij vormen daarmee respectievelijk 4% (2020), 5% (2030) 
en 8% (2050) van de totale ouderenbevolking (>55 jaar) in Nederland. Door de 
vergrijzing is de verwachting dat dementie in deze groepen eveneens vaker zal 
voorkomen de komende jaren. Ook in Europa is de verwachting dat dementie bij 
deze etnische minderheidsgroepen zal toenemen (Alzheimer Europe, 2018).

DEMENTIE BIJ OUDEREN MET EEN MIGRATIE-
ACHTERGROND

Er zijn aanwijzingen dat dementie vaker voorkomt in etnische minderheidsgroepen. 
Uit een Europese meta-analyse bleek dat mensen uit een etnische minderheidsgroep 
1,73 keer meer kans hadden om dementie te krijgen dan de oorspronkelijke 
bevolkingsgroepen (Selten et al., 2020). Eerder onderzoek in Nederland liet 
een drie tot vier keer hogere prevalentie zien bij oudere migranten van Turkse, 
Marokkaanse en Surinaamse herkomst dan in de van oorsprong Nederlandse 
populatie (Parlevliet et al., 2016).

Het is onwaarschijnlijk dat etniciteit19 zelf de verschillen in prevalentie 
van dementie verklaart. Waarschijnlijker is het dat dementie bij etnische 
minderheidsgroepen vaker voorkomt door een hogere prevalentie van specifieke 
risicofactoren zoals diabetes mellitus, hypertensie, obesitas en cardiovasculaire 
ziekten (Snijder et al., 2017; Ujcic-Voortman et al., 2012). Daarnaast spelen er 
mogelijk niet-medische risicofactoren zoals lagere sociaal-economische status, 
stress door het migratieproces of migrant-zijn, sociale isolatie, een lager niveau van 
aanpassing aan de dominante (Nederlandse) cultuur, een lager opleidingsniveau 
of een lagere cognitieve reserve (Al-Jawahiri & Nielsen, 2020; Babulal et al., 2019; 
Rodriguez et al., 2018; Selten et al., 2020; van den Muijsenbergh, 2021; Yaffe et 
al., 2013). Mogelijk zijn er ook beschermende leefstijlfactoren, zoals een lagere 

19 Etniciteit kan worden omschreven als “een gedeelde afkomst, sociale achtergrond, cultuur, taal en/of traditie – al 
dan niet religieus – die leidt tot een gevoel van groepsidentiteit, die door meerdere generaties in stand wordt gehouden, 
maar ook over de generaties aan verandering onderhevig kan zijn” (Agyemang et al., 2005; van den Muijsenbergh et 
al., 2021)
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mate van alcoholgebruik onder oudere Turkse en Marokkaanse migranten (van 
Amsterdam et al., 2020) of tweetaligheid (Mendez, 2019). 

DE WEG NAAR DE GEHEUGENPOLI

Ondanks de aanwijzingen voor een hogere prevalentie van dementie in etnische 
minderheidsgroepen zijn deze ouderen over het algemeen ondervertegenwoordigd 
in geheugenpoliklinieken (Canevelli et al., 2019; Nielsen et al., 2011). De verklaring 
is waarschijnlijk multifactorieel: de toegang tot de juiste diagnostiek en zorg wordt 
bemoeilijkt door diverse factoren die liggen bij zowel patiënt, mantelzorgers, 
zorgaanbieders en het zorgsysteem (Bradford et al., 2009). Welke factoren zijn dit?

Factoren rondom patiënten en mantelzorgers
Patiënten en mantelzorgers van etnische minderheidsgroepen hebben vaak 
bepaalde overtuigingen over dementie die ervoor zorgen dat zij geen hulp zoeken. 
Uit Engels onderzoek bleek bijvoorbeeld dat zij vaak denken dat dementie hoort 
bij het ouder worden, dat zij de zorg voor een familielid zien als een persoonlijke 
kwestie en dat zij negatieve ervaringen hebben met gezondheidszorginstellingen 
(Mukadam et al., 2011). Bovendien speelt er schaamte en stigma in de gemeenschap 
ten aanzien van dementie (Mukadam et al., 2011; Rijkers et al., 2011). Huisartsen 
merken dit ook: zij worden weinig ingeschakeld door familieleden voor klachten die 
op dementie zouden kunnen wijzen (Vissenberg et al., 2018). 

Factoren rondom zorgaanbieders
De toegang tot zorg wordt ook bemoeilijkt door factoren die te maken hebben met 
de zorgaanbieders. Veel zorgprofessionals in geheugenpoliklinieken hebben weinig 
kennis van cross-culturele onderwerpen en er is een tekort aan voor deze groep 
geschikte cognitieve screeningstests en neuropsychologische tests (Franzen et al., 
2020; Nielsen et al., 2011; Sagbakken et al., 2018). 

Factoren rondom het zorgsysteem
Tenslotte zijn er ook factoren die gebonden zijn aan het zorgsysteem, zoals beperkte 
beschikbaarheid van tolken (Sagbakken et al., 2018; Vissenberg et al., 2018). 

In onze Amsterdamse geriatrische dagkliniek van het Slotervaartziekenhuis en 
-vanaf 2019- van OLVG zien we een groeiend aantal ouderen met een migratie-
achtergrond. Welke barrières kwamen en komen wij tegen in de diagnostiek van 
dementie bij deze groep? 
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BARRIÈRES IN DE COGNITIEVE SCREENING VAN 
OUDERE NIET-WESTERSE MIGRANTEN

De belangrijkste obstakels die zich kunnen voordoen bij de cognitieve screening 
van ouderen met een migratie-achtergrond (met name de ouderen van Turkse, 
Marokkaanse of Surinaamse afkomst), zijn een taalbarrière, culturele verschillen en 
het soms lage opleidingsniveau of analfabetisme. 

Taal
Oudere Surinaamse Nederlanders spreken vaak goed Nederlands, maar dit 
geldt niet voor ouderen van Turkse en Marokkaanse afkomst (Dagevos, 2001; 
Schellingerhout, 2004; Huijnk & Andriessen, 2016). Een formele of informele tolk 
(zoals familielid of vriend) is daarom vaak nodig bij het gesprek en bij de testafname. 
Bij het afnemen van een cognitieve test is het erg belangrijk om instructies zo letterlijk 
mogelijk te vertalen. De tolk vertaalt niet alleen, maar neemt vaak ook een deel van 
de test af (bv. bij het oplezen van een rij met woorden of cijfers). Daarnaast is de 
beoordeling van de taalvaardigheden van de patiënt (bv. woordvindmoeilijkheden 
of begripsproblemen) van belang voor een juiste inschatting van het cognitief 
functioneren. De taalbarrière is dus een belangrijk obstakel in de diagnostiek van 
dementie.

Culturele verschillen
Hoewel culturele verschillen minder opvallend of zichtbaar zijn dan taalverschillen, 
kunnen ze wel een barrière vormen bij het afnemen van cognitieve tests. Cultuur 
bepaalt namelijk voor een groot deel welke vaardigheden van belang worden 
geacht in een maatschappij. In het verleden werden psychologische tests ook 
vrijwel alleen gevalideerd in populaties uit ‘Western, Educated, Industrialized, Rich 
and Democratic (WEIRD) societies’  (Henrich et al., 2010). Steeds meer blijkt dat 
ook cognitieve prestaties samenhangen met culturele verschillen. Hoe beïnvloedt 
cultuur de afname van en de prestatie op cognitieve tests? 

Ten eerste is er sprake van een situatie waarin de testafnemer en onderzochte 
samen -één op één- in een onderzoekskamer zitten waarbij de testafnemer 
allerlei –ook persoonlijke- vragen stelt. Dit is niet in alle culturen gebruikelijk. Ten 
tweede wordt in sommige andere culturen meer waarde gehecht aan senioriteit, 
rangen en standen. Het kan bijvoorbeeld ongepast zijn om als jonge vrouwelijke 
neuropsycholoog een oudere mannelijke patiënt opdrachten te geven of te 
bevragen. Ten derde is het niet in alle culturen gebruikelijk om je best te doen 
op tests die soms zinloos of kinderachtig lijken voor de patiënt (natekenen van 
een abstract figuur, een lijst met niet-gerelateerde woorden onthouden). Ten 
vierde wordt ‘zo snel mogelijk’ presteren niet in alle culturen gezien als goed; 
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in sommige culturen wordt meer waarde gehecht aan zorgvuldigheid dan aan 
snelheid. Tenslotte worden in testonderzoeken vaak plaatjes gebruikt die niet even 
bekend zijn bij patiënten uit alle culturen en dus niet herkend worden, of niet in 
de bedoelde context geplaatst kunnen worden (bv. een plaatje van een tennisbal, 
honkbalknuppel etc.) (Al-Jawahiri & Nielsen, 2020; Ardila, 2005; Fujii, 2018; Rosselli 
& Ardila, 2003). 

Opleidingsniveau en geletterdheid 
Een derde belangrijke barrière in het cognitief testen van ouderen met een 
migratie-achtergrond is opleidingsniveau. Het gemiddelde opleidingsniveau van 
met name de oudere migranten van Turkse en Marokkaanse herkomst is laag. 
Van de Turkse en Marokkaanse ouderen van 55 jaar en ouder heeft 50 tot 95% 
geen enkele opleiding voltooid (Schellingerhout, 2004). Dit is terug te voeren op 
de situatie in hun land van herkomst, waar mogelijkheden om naar school te 
gaan destijds beperkt waren (Dagevos, 2001). Surinaamse ouderen zijn over het 
algemeen hoger opgeleid (Schellingerhout, 2004). Een groot deel van de ouderen 
die geen opleiding hebben gehad, zijn analfabeet. Analfabetisme is gedefinieerd als 
“het niet (met begrip) kunnen lezen en/of schrijven van een eenvoudige zin over zijn/haar 
dagelijks leven” (UNESCO, 2005). Mensen die analfabeet zijn, kunnen vaak ook niet 
goed rekenen. 

Een laag opleidingsniveau en analfabetisme beïnvloeden de prestatie op 
bijna alle neuropsychologische tests. Ten eerste komt dit omdat het proces van 
leren lezen en schrijven bepaalde cognitieve vaardigheden versterkt (zoals het 
onderscheiden van klanken en het visueel scannen in de geleerde leesrichting) 
(Huettig & Mishra, 2014). Ten tweede is het opleidingsniveau en het niveau van 
geletterdheid over het algemeen nauw met elkaar verbonden. Hoger opgeleide en 
meer geletterde mensen zijn over het algemeen beter in rekenen, fluency-taken, 
visuospatiële vaardigheden, verbaal geheugen, benoemen, abstract redeneren en 
tijdsoriëntatie (Ardila et al., 2010). Ten derde zorgt het volgen van een opleiding 
ervoor dat mensen tot op zekere hoogte weten wat tests zijn, wat het idee erachter 
is en welke strategieën bruikbaar zijn in het maken van tests (Thorndike, 1951; 
Ardila et al., 2010). Dit wordt ook wel ‘test-wiseness’ genoemd.

GESCHIKTE COGNITIEVE SCREENINGSTESTS 

De obstakels die gevormd worden door de taalbarrière, culturele verschillen 
en een lager opleidingsniveau en ongeletterdheid, spelen vaak in etnische 
minderheidsgroepen. In verschillende werelddelen zijn studies opgezet om 
cognitieve screening in deze populaties te verbeteren (Brucki & Nitrini, 2010; 
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Julayanont & Ruthirago, 2018). Daarbij worden verschillende benaderingen 
gehanteerd. 

Ten eerste kunnen de afkappunten van bestaande cognitieve tests aangepast 
worden. Ten tweede kunnen instructies van bestaande tests worden aangepast 
zodat ze bijvoorbeeld geschikter zijn in andere culturen. De vertaalde versie moet 
dan echter steeds opnieuw worden gevalideerd bij de doelpopulatie (Kosmidis, 
2018). Ten derde kan informatie van de mantelzorgers van de patiënt gebruikt 
worden om meer informatie te verkrijgen over het cognitief functioneren. Een 
voorbeeld van deze benadering is bijvoorbeeld de Informant Questionnaire for 
Cognitive Decline in the Elderly (IQCODE) (Jorm & Jacomb, 1989). Tenslotte kan een 
nieuwe test ontworpen en gevalideerd worden. Voorbeelden hiervan zijn de Rowland 
Universal Assessment Scale (RUDAS) (Storey et al., 2004) en de door ons ontwikkelde 
Cross-Culturele Dementie Screening test (CCD) (Goudsmit et al., 2017). In onze 
zoektocht naar geschikte cognitieve screeningstests voor de migrantenpopulaties 
in Nederland hebben we verschillende van bovenstaande strategieën toegepast. 
 
Opzet van dit proefschrift
De doelstelling van het wetenschappelijk onderzoek dat is beschreven in dit 
proefschrift, is tweeledig. 

Eerste doel: diagnostische nauwkeurigheid
Het eerste doel was om de diagnostische nauwkeurigheid van cognitieve 
screeningstests te verbeteren voor (laagopgeleide) ouderen met een migratie-
achtergrond. Betere diagnostische eigenschappen van cognitieve screeningstests 
kunnen bijdragen aan een nauwkeuriger en een vroegere dementiediagnose. Dit is 
nodig opdat patiënten en hun families zich kunnen voorbereiden op de toekomst 
en de juiste zorg en hulp krijgen op het juiste moment (Bradford et al., 2009). We 
ontwikkelden een nieuwe cognitieve screeningstest en pasten bestaande tests aan. 
Daarna werden de tests gevalideerd en genormeerd in de migrantenpopulatie.

Voor dit eerste doel richtten we ons dus op de diagnostische nauwkeurigheid 
van cognitieve screeningstests. Anderzijds zoomden we uit om een overzicht 
te krijgen van de bio-psycho-sociale context van de ouderen met een migratie-
achtergrond op de geriatrische dagkliniek. 

Tweede doel: in kaart brengen symptomen en klinische kenmerken
Het tweede doel was om de symptomen en klinische kenmerken van ouderen met 
een migratie-achtergrond in kaart te brengen en deze te vergelijken met die van 
oorspronkelijk Nederlandse ouderen op de geheugenpolikliniek. We zochten naar 
specifieke symptomen en klachtenpatronen. Een betere kennis hierover kan leiden 
tot betere herkenning van dementie bij ouderen met een migratie-achtergrond. 
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RESULTATEN

Diagnostische nauwkeurigheid
In de eerste serie studies (eerste doel) zoomden we in op diagnostische 
nauwkeurigheid van vier verschillende cognitieve screeningstests bij laagopgeleide 
of analfabete oudere niet-westerse migranten: de MMSE (HOOFDSTUK 2), de CCD 
(HOOFDSTUK 3), de RUDAS (HOOFDSTUK 4) en de IQCODE (HOOFDSTUK 5). In 
de laatste studie (HOOFDSTUK 6) kozen we een breder perspectief ten behoeve 
van het tweede doel. Daarin gaven we een overzicht van symptomen en klinische 
kenmerken van ruim 400 ouderen met een migratie-achtergrond die de geriatrische 
dagkliniek bezochten en vergeleken hen met van oorsprong Nederlandse ouderen. 

Het doel van de studie in HOOFDSTUK 2 (Het gebruik van de MMSE als 
screeningsinstrument voor dementie bij oudere Turkse en Marokkaanse migranten) was 
om de bruikbaarheid van de MMSE in deze populatie vast te stellen, gegeven het 
feit dat de MMSE sterk samenhangt met opleidingsniveau. In deze retrospectieve 
dossierstudie op de dagkliniek geriatrie van het Slotervaartziekenhuis werden 106 
patiënten van Turkse en Marokkaanse afkomst bestudeerd. Patiënten werden 
volgens een standaard protocol voor diagnostiek van dementie onderzocht op een 
dagkliniek geriatrie in een algemeen ziekenhuis waarbij een professionele tolk de 
taalbarrière overbrugde. Het opleidingsniveau was laag: 61% van de patiënten had 
geen enkele opleiding genoten. De MMSE was meestal onvolledig afgenomen. Dit 
kwam waarschijnlijk doordat patiënten bepaalde vragen (die een beroep doen op 
schoolse vaardigheden zoals het schrijven van een zin) niet konden beantwoorden. 
Om de MMSE-scores met elkaar te kunnen vergelijken werd de score geëxtrapoleerd 
door de behaalde score te vermenigvuldigen met (30/ totaal afgenomen items) en 
af te ronden op gehele getallen. Deze geëxtrapoleerde score werd afgezet tegen 
een onderzoeksdiagnose.  Deze onderzoeksdiagnose werd gesteld aan de hand 
van de in het dossier aanwezige criteria voor dementie. Hierbij werd de MMSE-
score niet meegewogen. Van de 106 patiënten waren er 44 (42%) dement.

De diagnostische nauwkeurigheid van de MMSE, uitgaande van het standaard 
afkappunt van 24, was laag. Bij een afkappunt van <24 was de sensitiviteit20 100%, 
maar de specificiteit21 slechts 18%. Dat wil zeggen dat 82% van de patiënten zonder 
dementie op basis van hun MMSE score als ‘dement’ zou worden getypeerd. Bij 
een afkappunt van <18 was de sensitiviteit 85% en specificiteit 77%.  Diagnostische 
nauwkeurigheid uitgedrukt in Area under the Curve (AUC) van een Receiver Operating 
Characteristics (ROC) curve was 0.85. Dit is lager dan de gebruikelijke diagnostische 
nauwkeurigheid van de MMSE in een klinische setting (Heinik et al., 2003; Meulen 

20  Sensitiviteit is het percentage positieve testuitslagen bij aanwezigheid van de ziekte.
21  Specificiteit is het percentage negatieve testuitslagen bij afwezigheid van de ziekte.
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et al., 2004). 
Samenvattend vonden we diagnostische nauwkeurigheid van de MMSE in een 

populatie van laagopgeleide ouderen met een Turkse en Marokkaanse achtergrond 
redelijk. Daarbij was wel aan te merken dat de MMSE-score werd gecorrigeerd voor 
gemiste items en dat het afkappunt fors moest worden verlaagd. Daarnaast was 
de conclusie dat items die samenhangen met het opleidingsniveau (zoals lezen, 
rekenen en schrijven van een zin) problematisch blijven voor analfabete patiënten. 
Tenslotte constateerden we dat een geëxtrapoleerde score over het algemeen niet 
erg gebruiksvriendelijk zou zijn in de klinische praktijk (Mitchell, 2009). 

Daarom beschreven we in HOOFDSTUK 3 (The Cross-Cultural Dementia Screening 
(CCD): A new neuropsychological screening instrument for dementia in elderly immigrants) 
de ontwikkeling en validatie van een nieuwe test. De CCD is zo ontworpen dat deze 
geschikt is voor mensen uit verschillende culturen en weinig schoolse vaardigheden 
vereist. De testafnemer kan testinstructies in zes talen afspelen op de computer. De 
CCD bevat drie subtests die geheugen, mentale snelheid en executief functioneren 
meten. De Objectentest is een geheugentaak waarbij 30 kleurenfoto’s van alledaagse 
objecten herkend moeten worden tussen afleidende foto’s. Er is een directe en 
een uitgestelde herkenningsconditie. In de Zon-Maantest benoemt de participant 
zo snel mogelijk plaatjes van zonnen en manen (leesconditie). Vervolgens wordt 
gevraagd een zon een ‘maan’ te noemen en andersom (interferentieconditie), wat 
weerstand tegen interferentie meet (executief functioneren, mentale snelheid). De 
Stippentest bestaat uit een blad met ‘dominostenen’ in de juiste volgorde, zo snel 
mogelijk, met elkaar verbonden moeten worden met potloodlijnen. In de tweede 
conditie moeten zwarte en witte dominostenen om en om met elkaar verbonden 
worden, om de cognitieve flexibiliteit te meten (executief functioneren, mentale 
snelheid). 

De studie bestond uit twee experimenten. Eerst gingen we na in hoeverre 
demografische kenmerken van invloed waren op de CCD. In zeven steden in 
Nederland werden 1625 cognitief gezonde ouderen van 55 jaar en ouder geworven 
via hun huisarts. Zij waren oorspronkelijk afkomstig uit Turkije, Marokko, Suriname 
of Nederland. Er waren enige verschillen tussen de etnische groepen. Verschillen 
in snelheid op de Zon-Maantest konden worden verklaard door het verschil in 
woordlengte in de verschillende talen. Na correctie voor leeftijd en opleidingsniveau 
waren de verschillen tussen de  groepen nog minimaal. Over het geheel genomen 
concludeerden we dat de resultaten van dit eerste experiment lieten zien dat 
cultuur een beperkte invloed op de CCD had. 

In het tweede experiment werd de score op de CCD van 54 demente patiënten 
vergeleken met 54 patiënten uit bovenstaande gezonde controlegroep. De 
groepen waren gematcht op leeftijd, opleidingsniveau, geslacht en etniciteit. De 
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diagnostische nauwkeurigheid van de CCD was goed. De sensitiviteit was 85% en 
de specificiteit was 89% waarbij vooral de Objectentest (uitgestelde herkenning) 
en de Zon-maantest (interferentieconditie) sterke voorspellende waarde hadden.  
We concludeerden dat de CCD een veelbelovende nieuwe cognitieve test was. De 
CCD leek echter niet zo geschikt als eerste-stap cognitieve screeningstest omdat de 
afnametijd vrij lang is (ca. 30 minuten) en er een psycholoog nodig is voor afname en 
interpretatie. Een kortere cognitieve screeningstest die geschikt is voor patiënten 
uit diverse culturen en van verschillende opleidingsniveaus zou dus welkom zijn. 

Daarom onderzochten we in HOOFDSTUK 4 (One size does not fit all: Comparative 
diagnostic accuracy of the Rowland Universal Dementia Assessment Scale and the Mini 
Mental State Examination in a memory clinic population with very low education) de 
diagnostische nauwkeurigheid van de RUDAS en vergeleken deze met de MMSE. 
De MMSE diende hierbij als referentie voor de gebruikelijke zorg (‘care as usual’). 
De RUDAS is een korte screeningstest bestaande uit zes items die verschillende 
cognitieve domeinen meten met een totaalscore van 30. De test is special 
ontworpen voor een cultureel diverse en laagopgeleide populatie (Storey et al., 
2004) en liet goede resultaten zien in een internationale systematic review en 
meta-analyse (Naqvi et al., 2015). In onze studie wilden we de Nederlandse versie 
valideren, nagaan of de test ook geschikt zou zijn voor analfabeten en zien of de 
RUDAS nauwkeuriger was dan de MMSE.

We includeerden 144 oudere migranten op geheugenpoliklinieken van drie 
ziekenhuizen22, vooral van Turkse en Marokkaanse afkomst. Hun scores op de 
MMSE en RUDAS werden gebruikt om de onderzoeksdiagnose (de diagnose 
gesteld op bij het eerste bezoek, exclusief MMSE en RUDAS) te voorspellen. Van de 
patiënten kreeg 40% een dementiediagnose. Bijna de helft van de patiënten was 
analfabeet. Uit de resultaten bleek dat de diagnostische nauwkeurigheid van de 
RUDAS en de MMSE (voor het onderscheid dementie/MCI versus geen cognitieve 
stoornissen) vergelijkbaar was: AUC van de RUDAS was 0.89 en de AUC van de 
MMSE 0.85. Opleiding en geletterdheid waren niet gecorreleerd met de score op 
de RUDAS; dit was wel het geval bij de MMSE. De optimale balans tussen sensitiviteit 
en specificiteit van de RUDAS lag in onze studie op een afkappunt van <22, wat 
lager is dan in de meeste andere studies (<23-25) (Nielsen & Jørgensen, 2020). Dit 
is waarschijnlijk te wijten aan het zeer lage opleidingsniveau van onze patiënten. 
Samenvattend was de RUDAS een betere screeningstest dan de MMSE vanwege de 
betere geschiktheid voor analfabeten. 

22  Slotervaartziekenhuis, Havenziekenhuis Rotterdam en Erasmus Medisch Centrum
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In HOOFDSTUK 5 (Dementia detection with a combination of informant-based 
and performance-based measures in low-educated and illiterate elderly migrants) 
beschreven we of de nauwkeurigheid van de dementiediagnostiek nog verder 
kon worden verhoogd met behulp van een vragenlijst voor de mantelzorger. 
De MMSE, CCD en RUDAS zijn allemaal tests die een inschatting geven van het 
cognitief functioneren van de patiënt op basis van zijn of haar prestatie op de test, 
terwijl bij de IQCODE die inschatting wordt gebaseerd op het oordeel van een 
naaste. De IQCODE (specifieker: de IQCODE- short version of IQCODE-sf) bestaat 
uit 16 vragen aan een naaste/ mantelzorger over een eventuele verandering in 
het cognitief functioneren van de patiënt ten opzichte van 10 jaar geleden (Jorm, 
2004). Er is reeds veel onderzoek naar de vragenlijst gedaan. De test is snel af 
te nemen en ook geschikt voor lager opgeleide populaties (Holsinger et al., 2007; 
Jorm, 2004; Perroco et al., 2009; Phung et al., 2015). In onze studie onderzochten 
we de diagnostische nauwkeurigheid van de IQCODE (al dan niet samen met de 
RUDAS) in een grotendeels analfabete populatie van ouderen met een migratie-
achtergrond op de dagkliniek geriatrie van het Slotervaartziekenhuis. 

De onderzoekspopulatie bestond uit een deel van de patiënten beschreven in 
HOOFDSTUK 4, namelijk de patiënten van wie zowel een RUDAS als een IQCODE 
beschikbaar was (N=109) plus 20 cognitief gezonde (controle)proefpersonen van 
Turkse en Marokkaanse afkomst. De resultaten lieten zien dat de IQCODE niet 
significant beïnvloed werd door leeftijd, opleiding, analfabetisme, geslacht en 
etniciteit. Diagnostische nauwkeurigheid (voor het onderscheid dementie/MCI 
versus geen cognitieve stoornissen was hoog voor zowel de RUDAS (AUC 0.82) als 
de IQCODE (AUC 0.86) en het hoogst voor beide samen (AUC 0.91). De optimale 
balans tussen sensitiviteit en specificiteit van de IQCODE lag bij een afkappunt van 
>3.7 of >3.8. We concludeerden dat de IQCODE een zeer bruikbare, korte vragenlijst 
is die ook geschikt is bij laagopgeleide patiënten met een migratie-achtergrond en 
hun families.

Symptomen en klinische kenmerken
Naast de diagnostische nauwkeurigheid van screeningstests, hebben we bekeken of 
de symptomen en klinische kenmerken van ouderen met een migratie-achtergrond 
verschilden van ouderen met een Nederlandse achtergrond op de dagkliniek 
geriatrie.
 
In HOOFDSTUK 6 (Clinical characteristics and presenting symptoms of dementia - a 
case-control study) beschreven we een grote groep bezoekers van de geriatrische 
dagkliniek in het Slotervaartziekenhuis van 2014 tot 2017. Op grond van 
literatuuronderzoek en klinische ervaring waren onze hypotheses dat patiënten uit 
migrantengroepen vergeleken met van oorsprong Nederlandse ouderen:
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(1) jonger zouden zijn;
(2) al een langere periode voor het eerste bezoek dementie symptomen 

zouden hebben;
(3) ernstiger cognitieve stoornissen zouden hebben; 
(4) meer neuropsychiatrische en depressieve symptomen zouden hebben; en
(5) meer cardiovasculaire ziekten en diabetes mellitus zouden hebben.

De studie was retrospectief van aard met een case-control design. Er werden 843 
patiënten geïncludeerd: 415 patiënten met een migratie-achtergrond (uit 47 
verschillende herkomstlanden, maar voornamelijk Marokko, Turkije en Suriname) 
en 428 controlepatiënten van Nederlandse herkomst. Alle patiënten waren voor 
het eerst verwezen naar de dagkliniek geriatrie voor cognitieve of cognitieve en 
somatische evaluatie. 

We vonden dat patiënten met een migratie-achtergrond gemiddeld zes jaar 
jonger waren en ongeveer zes maanden langer klachten hadden voorafgaand 
aan hun komst naar de geheugenpolikliniek. Er waren weinig aanwijzingen voor 
ernstigere cognitieve stoornissen bij patiënten met een migratie-achtergrond (op 
tests die niet verstoord werden door opleidingsniveau). Wel hadden zij volgens hun 
familieleden vaker neuropsychiatrische symptomen en rapporteerden ze veel meer 
depressieve klachten. Tenslotte was er inderdaad sprake van iets meer somatische 
aandoeningen, met name van diabetes mellitus.   

WETENSCHAPPELIJKE EN KLINISCHE RELEVANTIE

Diagnostische nauwkeurigheid
Terugkomend op de onderzoeksvragen kunnen we aan de hand van dit proefschrift 
concluderen dat zowel de RUDAS als de IQCODE betrouwbare en valide cognitieve 
screeningstests zijn bij patiënten met een migratie-achtergrond en een (zeer) lage 
tot geen opleiding. Beide tests zijn geschikt als een eerste-stap screeningstest, 
zijn eenvoudig af te nemen en vrij beschikbaar23. Onze ervaringen zijn gebaseerd 
op gebruik in de tweede lijn. Het zou zinvol kunnen zijn om de afkappunten van 
de RUDAS in een eerstelijns setting te onderzoeken, omdat de diagnostische 
nauwkeurigheid van een test mede afhangt van het voorkomen van de ziekte in 
een bepaalde setting24.  

23 Nederlandse handleiding, scoreformulieren in Nederlands, Arabisch, Turks en Hindi, en instructiefilm zijn be-
schikbaar via: https://www.trimbos.nl/docs/4769deb4-0a32-46d4-b127-e1377888823c.pdf
24 Sensitiviteit en specificiteit hebben betrekking op de nauwkeurigheid van de indextest (bv. de RUDAS) ten op-
zichte van een referentiestandaard (bv. de onderzoeksdiagnose), terwijl positieve en negatieve voorspellende waar-
den variëren afhankelijk van de prevalentie/ base rate van een aandoening in een bepaalde populatie. Sensitiviteit 
is het percentage mensen met de ziekte (dementie) dat correct door de indextest (RUDAS) wordt geïdentificeerd 
als mensen met dementie. De positief voorspellende waarde is de kans dat mensen met een positief testresultaat 
op de RUDAS inderdaad dementie hebben (Bossuyt et al., 2015; Trevethan, 2017).
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Als tweede-stap cognitieve screeningstest lijkt de CCD bruikbaar. Onze studie 
is echter de enige validatiestudie tot nu toe. Het feit dat de CCD kan worden 
afgenomen zonder tolk maakt deze test bijzonder. De snelle ingebruikname in 
geheugenpoliklinieken in Nederland sinds de test sinds 2014 beschikbaar kwam, 
wijst erop dat er in de klinische praktijk een behoefte bestaat aan een dergelijke test. 
Het zou daarom zinvol zijn om de test uitgebreider te onderzoeken. In de Intercultural 
Dementia Diagnostics and Care (TULIPA) studie, waar een neuropsychologische 
testbatterij voor patiënten met een migratie achtergrond zal worden onderzocht, 
zal dit plaatsvinden (Franzen, 2021). 

Tenslotte blijkt de MMSE, alles bij elkaar genomen, niet erg geschikt voor lager 
of niet opgeleide patiënten (Mitchell, 2009; Nielsen et al., 2012). 

Symptomen en klinische kenmerken
Uit onze vergelijkende studie naar symptomen en klinische kenmerken van 
ouderen met een migratie-achtergrond en ouderen van Nederlandse herkomst 
op de geheugenpolikliniek bleek het volgende. Het profiel van klachten waarmee 
patiënten met een migratie-achtergrond zich presenteerden, verschilde, zoals 
verwacht van de klachten van ouderen met een Nederlandse achtergrond. Zij 
hadden vaker depressieve klachten en hun familieleden rapporteerden meer 
neuropsychiatrische klachten. Bovendien waren zij gemiddeld zes jaar jonger dan 
ouderen van Nederlandse herkomst. Clinici zouden zich bewust moeten zijn van de 
mogelijkheid dat dementie al op een lagere leeftijd kan beginnen bij ouderen met 
een migratie-achtergrond. De hoge prevalentie en het frequent samen voorkomen 
van diabetes mellitus, depressieve symptomen en dementie was opvallend en zou 
verder onderzocht moeten worden.

MAATSCHAPPELIJKE RELEVANTIE

De wetenschappelijke bevindingen in dit proefschrift zijn maatschappelijk relevant, 
omdat duidelijker is geworden welke cognitieve screeningstests wel en niet 
geschikt zijn voor de populatie oudere migranten. Daarnaast leiden ze tot adviezen 
over de organisatie van diagnostiek van dementie bij ouderen met een migratie-
achtergrond. Deze splits ik hieronder uit onder de noemers tijdige dementiediagnose 
en biopsychosociale context

Tijdige dementiediagnose
Dit proefschrift heeft geresulteerd in betere beschikbaarheid van geschikte 
screeningstests voor dementie in diverse populaties. Wat zouden we nog meer 
kunnen veranderen om ervoor te zorgen dat ouderen met een migratie-achtergrond 
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ook tijdig een dementiediagnose krijgen? 
Patiënten en mantelzorgers met een migratie-achtergrond hebben vaak weinig 

kennis van dementie en van de mogelijkheden tot zorg en hulp. Het zou zinvol zijn 
om hen meer uitleg te geven bijvoorbeeld door middel van ‘wachtkamerfilms’ in 
huisartsenpraktijken25 of psycho-educatie in groepen door sleutelpersonen. 

Ook de kennis van zorgprofessionals (waaronder neuropsychologen) over 
de barrières in taal, cultuur en opleiding zou vergroot kunnen worden. In een 
recente Delphi studie onder neuropsychologen in Europa werden gebrek 
aan kennis over cultureel competent werken en over omgaan met tolken als 
belangrijkste verbeterpunten genoemd (Franzen et al., 2020). Daarnaast zouden 
alle zorgprofessionals op geheugenpoliklinieken cultuurcompetente zorg moeten 
leveren; dat wil zeggen dat zij een open attitude hanteren en specifieke kennis 
en vaardigheden over verschillende culturen en populaties bezitten. Een eerste 
voorwaarde daarvoor is dat artsen, verpleegkundigen en andere zorgprofessionals 
zich bewust zijn van hun eígen culturele normen en waarden (Seeleman et al., 2014; 
Suurmond et al., 2020). Anders gezegd: dokters hebben ook een cultuur (“doctors 
have a culture too” (Suurmond et al., 2020, pag. 4)).

Voorts zouden zorgverleners makkelijker tolken moeten kunnen inschakelen. 
Hoewel de kwaliteitsnorm voorschrijft dat zorgverleners zelf moeten bepalen of 
een professionele tolk noodzakelijk is (Pharos, 2014), zijn er in de praktijk vaak 
financiële en praktische obstakels (Franzen et al., 2020; Triemstra et al., 2016). Er 
zijn veel inspanningen om de financiële vergoeding voor tolken in de zorg vanuit 
de overheid te herstellen. Zo voert de Johannes Wierstichting campagne om het 
publiek voor te lichten over het belang van professionele tolken en stuurt zij brieven 
naar de minister van Volksgezondheid, Welzijn en Sport om het onderwerp op de 
politieke agenda te houden26. 

Tenslotte zouden drempels tussen verschillende onderdelen van het 
gezondheidszorgsysteem verlaagd kunnen worden.  Met name het verlagen 
van de eerste stap, het faciliteren van een laagdrempelig geheugenspreekuur 
in de buurt, zou kunnen leiden tot vroegere diagnostiek. Dit gebeurde in een 
pilot met de zogenaamde ‘anderhalfde lijns geheugenpoli voor migranten’ 
die in 2018 in Amsterdam werd gestart (Pijbes et al., 2020).  In dit door de 
zorgverzekeraar gefinancierde zorgvernieuwingsproject verzorgden een geriater 
en een neuropsycholoog uit het ziekenhuis cognitieve diagnostiek in een 
huisartsenpraktijk in de buurt. Slechts 16% van deze patiënten werd vervolgens 
nog naar de geriatrische dagkliniek (tweede lijn) verwezen. Dit project wordt nu 
verlengd waarbij specialisten ouderengeneeskunde in de eerste lijn de diagnostiek 
doen en daarna in multidisciplinair overleg de geriater en neuropsycholoog uit het 

25  https://www.pharos.nl/kennisbank/wachtkameranimaties-over-dementie/
26  https://www.johannes-wier.nl/bijzondere-dossiers/tolken-in-de-zorg-en-sociaal-domein/
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ziekenhuis consulteren (Elaa, 2020).  Ook werd in Amsterdam-West een zorgpad 
ontwikkeld waarin de ‘patient journey’ van de oudere met een migratie-achtergrond 
en geheugenproblemen is weergegeven27. Tenslotte zouden ‘na-de-diagnose-
bijeenkomsten’ voor dementiepatiënten en hun familieleden in het ziekenhuis 
kunnen helpen om families toe te leiden naar de juiste zorg in de wijk. 

Biopsychosociale context 
Ouderen met een migratie-achtergrond kwamen niet alleen later in het ziekteproces 
naar de geheugenpolikliniek dan ouderen met een Nederlandse achtergrond, maar 
zij rapporteerden ook meer depressieve en somatische klachten, en familieleden 
rapporteerden meer neuropsychiatrische symptomen. Wat zijn de implicaties 
hiervan voor de klinische praktijk? 

Depressieve klachten
Depressieve klachten hebben een grote impact op de kwaliteit van leven en 
kunnen vaak behandeld worden. Depressieve klachten kunnen samenhangen 
met de migratie-geschiedenis, sociale isolatie en chronische stress (Aichberger 
et al., 2010; Sapolsky, 2018). Omdat depressieve klachten een voorbode  of de 
oorzaak kunnen zijn van cognitieve achteruitgang (Mirza et al., 2016; Zahodne et 
al., 2014) is het belangrijk om deze goed in kaart te brengen. Bij een bezoek aan de 
geheugenpolikliniek of in de huisartspraktijk in de eerste lijn kan dit bijvoorbeeld 
met een gevalideerde vertaling van de Geriatrische Depressieschaal-15 (GDS-15) 
(Uysal-Bozkir et al., 2013). 

Neuropsychiatrische symptomen
Daarnaast is het van belang om neuropsychiatrische symptomen (veranderingen 
in affect, gedrag en cognities) in kaart te brengen. Deze symptomen worden 
namelijk vaak beschouwd als de meest belastende symptomen van dementie voor 
mantelzorgers (Bessey & Walaszek, 2019; Isik et al., 2019). Bovendien kunnen ze 
leiden tot crisissituaties (Vroomen et al., 2013) en verpleeghuisopname (Zhao et 
al., 2016). Mantelzorgers met minder kennis van dementie en mantelzorgers met 
een lagere sociaal-economische status ervaren bovendien een hogere belasting 
(Isik et al., 2019) wat weer sneller tot crisissituaties kan leiden (Vroomen et al., 
2013). Mantelzorgers van ouderen van Turkse en Marokkaanse komaf voelen vaak 
een morele verplichting om voor hun ouders te zorgen (Rijkers et al., 2011). Zij 
ontlenen hier overigens ook veel voldoening aan (van Wezel et al., 2016). In de 
klinische praktijk zien we vaak dat mantelzorgers enerzijds willen voldoen aan deze 
morele plicht, maar anderzijds ook een hoge belasting ervaren bijvoorbeeld omdat 
de zorg voor ouders moeilijk te combineren is met gezin en werk. Schaamte over 

27  https://www.huisarts-migrant.nl/inhoud/uploads/2016/07/Zorgpad-migranten-met-dementie.pdf
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de ziekte dementie en het taboe om hierover buitenshuis te spreken houdt de 
hoge belasting vaak in stand (Hootsen et al., 2013). Proactieve voorlichting vanuit 
de eerste lijn over zowel dementie als over mogelijkheden tot ontlasten van de 
mantelzorger worden aanbevolen (Hootsen et al., 2013).

Somatische symptomen
Ons onderzoek laat zien dat somatische klachten belangrijk zijn bij het onderzoek 
van de patiënt op de geheugenpolikliniek. Vanuit een wetenschappelijk perspectief 
zou het ook interessant zijn om zowel met kwalitatieve als kwantitatieve methoden 
de samenhang tussen dementie, depressieve klachten en diabetes mellitus  
(die alle drie vaker voorkomen bij ouderen met een migratie-achtergrond) te 
bestuderen. Het verschijnsel waarbij biologische interacties tussen twee (of meer) 
veel samen voorkomende ziektes worden beïnvloed door de context van de sociale 
omstandigheden van de  patiënt, wordt ook wel een ‘syndemic’ (synergistic epidemic) 
genoemd  (Mendenhall et al., 2017). Lage sociaal-economische status hangt 
bijvoorbeeld samen met vaker voorkomen van diabetes mellitus en depressie, 
maar zou mogelijk ook de relatie tussen deze twee aandoeningen kunnen 
beïnvloeden (in bidirectional feedback loops) (Mendenhall, 2016). Mogelijk speelt 
‘chronische stress’ hierbij een rol, dat wil zeggen: de toestand waarin het lichaam 
onvoldoende kan herstellen van steeds optredende stressoren. Chronische stress 
kan ongezond gedrag bevorderen, maar ‘onder de huid’ ook leiden tot chronische 
ontstekingsreacties, veranderingen in het erfelijk materiaal en veranderingen in de 
hersenen (Sapolsky, 2018). 

Toekomstig onderzoek naar de samenhang tussen dementie, depressie en 
diabetes mellitus bij ouderen met een migratie-achtergrond lijkt dus zinvol. Daarbij 
zouden zowel antropologische methoden (kwalitatieve interviews) als vernieuwende 
kwantitatieve methoden (zoals netwerkanalyse) gebruikt kunnen worden. Daarnaast 
is het op maatschappelijk niveau belangrijk om gezondheidsverschillen terug te 
dringen door een brede aanpak die zich niet alleen richt op gezondheidszorg, maar 
ook op gelijke kansen in bijvoorbeeld onderwijs, werk en inkomen, zoals onder 
andere in het recente rapport “Een eerlijke kans op een gezond leven” van de Raad 
voor Volksgezondheid wordt betoogd (Ministerie van Volksgezondheid, 2021). 

Prognose van dementie
Tenslotte is het in verband met het vooruitplannen van zorg en het schetsen van 
een perspectief voor patiënten en familieleden, interessant om na te gaan of de 
prognose van dementie (inclusief mortaliteit/sterfte) verschilt tussen etnische 
groepen. Uit wetenschappelijk onderzoek tot op heden blijkt dat niet (Agyemang 
et al., 2017; Uitenbroek, 2015). Verschillen in mortaliteit na de diagnose dementie 
worden binnenkort verder onderzocht met behulp van de Prognosis and Presenting 
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Symptoms in Ethnically Diverse patients with dementia (PROPS) database (van de Vorst 
et al., in voorbereiding). 

CONCLUSIE

Dit proefschrift heeft de beschikbaarheid van kwalitatief goede cognitieve 
screeningtests voor laagopgeleide en analfabete patiënten met een migratie-
achtergrond verbeterd. Daarnaast biedt het een breder perspectief op verschillen 
in cognitieve, psychologische en somatische symptomen tussen ouderen met een 
migratie-achtergrond en ouderen van Nederlandse afkomst bij het bezoek aan de 
geriatrische dagkliniek. We hopen dat dit proefschrift bijdraagt aan een tijdige en 
accurate diagnose van dementie en het bieden van de juiste zorg, en dat daarbij 
ook andere (mogelijk gerelateerde) psychische en somatische klachten en hun 
samenhang geïnventariseerd worden. We nemen aan dat onze resultaten kunnen 
gebruikt worden in Nederland en Europa, maar ook in andere delen van de wereld 
die steeds meer gekenmerkt wordt door toenemende diversiteit. 
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KORTE UITLEG IN HET NEDERLANDS

Beste lezer,

Mijn naam is Miriam Goudsmit. 
Ik werk als klinisch psycholoog in het OLVG Ziekenhuis. Een 
psycholoog weet veel van de hersenen. Zij helpt je als je problemen 
met denken hebt. Ik werk samen met dokters die veel weten 
van oudere mensen (geriaters). Samen met de dokters deed 
ik onderzoek naar dementie. In dit boek staat wat we hebben 
geleerd door dit onderzoek. 

Dementie
In het ziekenhuis komen veel oudere mensen. Soms hebben zij 
dementie. Dementie is een ziekte. Je kunt dementie krijgen als je 
ouder bent. Meestal als je ouder bent dan 55 jaar. Bij dementie 
heb je problemen met:
 - geheugen (onthouden)
 - praten en begrijpen
 - herkennen van mensen, of de plek waar je woont
 - dingen doen, bijvoorbeeld koken of aankleden
 - ander gedrag, zoals nergens zin in hebben of sneller boos zijn

Bij dementie worden de problemen steeds erger. Je kunt de 
normale dingen minder goed doen. Er zijn veel soorten dementie. 
Bijvoorbeeld de ziekte van Alzheimer. 

Hoe weet je of iemand dementie heeft? 
De persoon gaat naar de huisarts. Soms gaat de persoon daarna 
naar het geheugen-spreekuur in het ziekenhuis. De dokter praat 
met de persoon. En met zijn familie. De persoon krijgt vaak 
een geheugen-test. Soms maakt de dokter ook een foto van de 
hersenen. Bij dementie zijn de hersenen kleiner of hebben ze 
schade.
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Oudere migranten
In het OLVG ziekenhuis komen veel oudere mensen. Ook mensen 
die geboren zijn in andere landen. Zoals Marokko, Turkije of 
Suriname. Zij heten (in dit boek) oudere migranten.

Oudere mensen uit Marokko of Turkije spreken vaak niet goed 
Nederlands. Bij het gesprek helpt een tolk. Ze konden vroeger vaak 
niet naar school. Er was geen school in de buurt. Of ze moesten 
op het land werken. Oudere migranten kunnen vaak niet goed 
lezen en schrijven.

Geheugentest
Hoe weet je of je dementie hebt? Op het geheugen-spreekuur 
krijg je een geheugen-test. De meeste geheugen-tests werken niet 
goed bij ouderen uit Turkije of Marokko. De vragen in geheugen-
testen zijn moeilijk.  Je moet ervoor kunnen lezen en schrijven. 
Daarom hebben we nieuwe geheugen-tests gemaakt. 

1. De CCD
Mensen uit alle landen kunnen deze test maken. Je hoeft niet 
te kunnen lezen of schrijven. De computer zegt wat je moet 
doen in je eigen taal. De CCD kan in het ziekenhuis worden 
gedaan. 

2. De RUDAS 
In veel landen gebruiken dokters de RUDAS. Het is een 
korte test. De test werkt ook goed in Nederland. Bij ouderen 
uit allerlei landen. Het is handig dat de test kort is. Ook de 
huisarts kan deze test doen. 

3. De IQCODE-vragenlijst
Op het geheugen-spreekuur komt iemand meestal met zijn 
familie. De familie vult een vragenlijst in. Er staan vragen in 
zoals:
 - Is de persoon vergeetachtig?
 - Kan hij zijn spullen nog vinden?
 - Kan hij nog alleen naar de winkel?

De vragenlijst werkt goed bij ouderen uit alle landen.
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Welke problemen?
Oudere migranten hebben meer problemen met hun gezondheid 
dan ouderen uit Nederland. Ze hebben vaker suikerziekte of hoge 
bloeddruk. We willen graag weten waarom ouderen uit andere 
landen vaker ziektes hebben. Dan kunnen we hen beter helpen. 

• Oudere migranten zijn ook vaker somber. Ze hebben vaker 
last van stress en spanning of je alleen voelen. Of er zijn 
problemen thuis.

• Bij oudere migranten begint dementie vaak jonger. Ze komen 
vaak rond 75 jaar op het geheugenspreekuur. Ouderen uit 
Nederland komen vaak rond 80 jaar. 

• Oudere migranten kennen de ziekte dementie vaak niet. Ze 
denken dat vergeten hoort bij ouder worden. Of ze schamen 
zich voor het vergeten. Daarom wachten ze langer voordat 
ze naar de dokter gaan. 

We willen graag dat de ouderen wel naar de dokter gaan met hun 
problemen. De dokter kan dan helpen. De dokter geeft uitleg over 
dementie. En vertelt waar je hulp kunt krijgen in de buurt. 

Hoe dit boek helpt
We hopen dat andere dokters en psychologen dit boek ook lezen. 
Ik heb 4 tips voor andere dokters en psychologen:
1. Wees je bewust van je eigen cultuur. Wat jij normaal vindt, hoeft 

voor iemand die in een ander land is geboren, niet normaal te 
zijn. Verdiep je in het land van de patiënt.

2. Zorg voor een tolk bij het gesprek (in het ziekenhuis). Zodat 
dokter en patiënt elkaar begrijpen.

3. Gebruik een goede geheugen-test. Zoals de RUDAS, de IQCODE 
of de CCD. Deze werken goed bij ouderen uit Turkije, Marokko 
of Suriname.

4. Vraag of er nog andere problemen zijn. Is iemand alleen 
vergeetachtig? Of heeft hij ook suikerziekte? Is hij somber? En 
zorg dat iemand hulp krijgt.
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Ik heb ook een tip voor andere onderzoekers:
• Praat met Turkse en Marokkaanse ouderen over hun 

problemen. Hoe komt het dat zij vaak veel ziektes hebben? En 
hoe is dat voor ze? Hoe willen ze geholpen worden?

• Kijk niet alleen naar één klacht. Meestal hangen de klachten 
van ouderen met elkaar samen (zoals geheugenproblemen en 
somberheid). 

Als laatste heb ik een tip voor de overheid en gemeentes:
• Het is belangrijk dat Turkse en Marokkaanse ouderen meer 

weten over dementie. Ze moeten goede uitleg krijgen. 
Bijvoorbeeld door een film in de wachtkamer van de huisarts of 
het ziekenhuis. Zodat ze zich niet schamen om naar de dokter 
te gaan. En zodat ouderen uit alle landen goed geholpen 
kunnen worden. 

Dank
Ik wil veel mensen bedanken. Als eerste de patiënten die op het 
geheugenspreekuur kwamen. In het Slotervaartziekenhuis of 
OLVG. 
Ik deed dit onderzoek niet alleen. Er werkten ook andere 
psychologen en dokters aan dit onderzoek. Ik wil hen bedanken 
voor hun hulp. 
Ook wil ik mijn begeleiders bedanken. 
Ten slotte bedank ik mijn familie en vrienden!
Ik hoop dat dit boek helpt om de zorg voor álle ouderen beter te 
maken.
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