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Yaşlanmanın, yüzümüzden çok aklımızda buruşukluklar yaratacağından korkarım 

- Veroudering, ik vrees meer voor de rimpels in ons hoofd, dan in ons gezicht 

       (Hz. Mevlana)  

 

Aging migrants in the Netherlands 
Currently, in the Netherlands, the largest migrant groups are from Turkish, Moroccan and 

Surinamese descent, which together represent 65% of all non-Western migrants. In 2014 

they formed 4.7% of the Dutch population of 55 years or older, and in 2030 this 

percentage will be 8.5% 
1
. Health care, especially the care for older people, should 

therefore prepare for this group as well. 

 

Among first generation Turkish and Moroccan older migrants, many have a low level of 

education or are illiterate. In the Netherlands 70% of the Turkish and 90% of the Moroccan 

people 55 years and older have no formal education. These individuals are not capable of 

completing a written questionnaire. Also, 60% lack proficiency in the Dutch language 
2
. By 

contrast, Surinamese older migrants are better educated, often speak Dutch, and are more 

familiar with the norms and values of the Dutch 
3
. 

 

Vulnerable older migrants 
Being old and having a migrant background implies a double risk of being vulnerable in 

terms of socioeconomic conditions and health. Although previous research and literature 

are scarce, we know that rates of general health problems are higher among older 

migrants and present at a younger age compared to the native older population. Migrants 

experience poorer general health, as well as higher rates of chronic diseases such as 

cardiovascular diseases, and hypertension, diabetes, and depression (which in turn 

influence cardiovascular health) 
3-10

. 

 

Unfortunately, there are still areas in health care that are underexposed for older migrants. 

Loneliness has become an important public health concern which has serious 

consequences for the health of older people. It may be a characteristic sign of depression 

in old age. As migration is associated with psychological distress, like homesickness, 

loneliness might be more common among older migrants 
11-13

. 

 

Regarding vascular diseases, as higher rates of cardiovascular diseases are described 

among migrants, they also may be at greater risk for developing mild cognitive impairment 

(MCI) and dementia 
14

. 

 

Before we can ask ourselves these questions, we need to explore the available diagnostic 

health measurements scales which are valid for use among this specific group of older 

people. This brings us to the first research question of this work: Are there appropriate 
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scales to assess loneliness, depression and cognitive impairment among older Turkish, 

Moroccan and Surinamese migrants? 

 

Lack of cross-culturally validated health assessment scales 
The exact rates of age-related diseases are not available yet, mostly due to the lack of 

adequate cross-culturally validated scales. This might lead not only to underestimations 

but also might give rise to undertreatment of these diseases and conditions. Although 

problems such as cardiovascular disease and depression have remained underinvestigated 

in older migrants, there is an even greater lack of data regarding MCI, dementia, and the 

prevalence of loneliness in this population. 

 

For adequate diagnostics and health care for the older migrant population and to conduct 

cross-cultural research, researchers and clinicians need to have reliable and valid health 

assessment scales. This is an internationally well-accepted fact, and in this thesis we will 

focus on the situation in the Netherlands. The Netherlands has a substantial migrant 

population, which suggests a great need for cross-culturally validated scales for use in this 

population 
15,16

. 

 

To address this need the SYMBOL study (Systematic Memory test Beholding Other 

Languages) was conducted in older community-dwelling Turkish, Moroccan and 

Surinamese migrants in the Netherlands. The aims of the study were 1] to assess the 

prevalence of MCI and dementia in the largest non-western migrant groups in the 

Netherlands, 2] to give insight into other relevant health problems and (geriatric) 

conditions in this group, and 3] to assess specific care needs and use of care by older 

migrants with diagnosed MCI and dementia. Within the SYMBOL study 2550 people aged 

55 years and older were assessed, including a systematic comprehensive geriatric 

assessment (CGA). A CGA is a multidisciplinary, systematic diagnostic process to map the 

overall health status of older people, including psychological, functional and social 

domains, which is used to develop a plan for treatment and follow up 
17

. The CGA was 

performed by means of an interview and cognitive testing performed using a new cross-

culturally validated cognitive screening test (the Cross-Cultural Dementia screening test). 

Participants were recruited via general practitioners in suburbs of the Netherlands with 

large migrant populations. 

Part of the preparatory work for data collection in the interview was the cross-cultural 

adaptation of national questionnaires for The Older Persons and Informal Caregivers 

Survey - Minimum DataSet (TOPICS-MDS) 
18

. 

 

In this thesis we focused on the cross-cultural validation of a loneliness and depression 

scale (one of the CGA assessment scales used in SYMBOL), and also evaluated the 

psychometric properties of a new dementia screening test in poorly-educated and illiterate 

older migrants. 
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Loneliness 
Migrants are also vulnerable from a social perspective. Older adults are particularly 

vulnerable to loneliness due to the increase of multiple losses, changes, and transitions in 

later life 
19,20

. In addition, migrants are often burdened by a lack of financial resources and 

poor health, which limit their mobility, access to social activities, and connection with 

family and friends. This results in a narrowing of social relations and potentially increased 

likelihood of loneliness in comparison to native older individuals 
21,22

. 

Feelings of loneliness have serious consequences for the health of older people. Despite 

the rapid growth in the number of older migrants in Europe, research on loneliness among 

this group is still rare and in an explorative stage. 

 

Loneliness and chronic diseases 

Studies in native older adults have been conducted more frequently, and have consistently 

reported significant correlations between loneliness and both physical and mental health 

problems 
23-25

. There is evidence that loneliness elicits a stress response 
26-28

. It is believed 

that through this and other mechanisms, loneliness may be linked to multiple chronic 

diseases, including hypertension 
29,30

. Loneliness is also associated with mental health 

decline, with functional decline and increased mortality 
31-33

. To date, there have been only 

a few qualitative or quantitative small-scale studies among older migrant groups. These 

consistently report high levels of loneliness 
34-36

. 

 

However, proper cross-culturally validated loneliness scales appropriate for use in the 

Netherlands’ population of older Turks, Moroccans and Surinamese are not available. 

Therefore we cannot even be certain whether these scarce research findings provide a 

valid estimate of loneliness in this population. 

 

Loneliness scale 

The De Jong Gierveld Loneliness Scale (DJGLS) is a frequently used loneliness scale and has 

been cross-culturally validated in several countries, but only for use in natives of those 

countries 
37-40

. A study of Fokkema & Naderi reports the use of DJGLS in a study among 

Turks in Germany 
41

. They report good reliability of the scale, but further psychometric 

properties are not described in the article. 

 

Within the SYMBOL study we translated the DJGLS into Turkish, two Moroccan languages 

and two Surinamese languages, and cross-culturally validated the DJGLS for use among 

older migrants in the Netherlands. We also provide some insight into occurrence of 

loneliness among older migrants. 

 

Loneliness and mental health problems 

Various studies in middle-aged and older adults have shown that loneliness is not only a 

risk factor for somatic problems but also for depressive symptoms 
13,24,42-47

. The impact of 
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loneliness on the later onset of depression is independent of other risk factors such as age, 

gender, ethnicity, education, income, marital status, social support and perceived stress 
44

. 

Higher rates of depression are expected among older migrants and therefore it is of 

interest to have a reliable geriatric depression scale for use among older migrants. 

 

Depression 
Depression is a common mental disorder among older people and is associated with 

higher utilization of in- and out-patient services and increased mortality risk 
48-51

. Physical 

limitations, chronic medical diseases and living under adverse socio-economic 

circumstances are important risk factors for the development of depressive symptoms and 

depression among older people, and especially older migrants 
52-54

. Altogether, multiple 

risk factors for depression are present among older migrants 
10,55-58

. 

 

In the Netherlands, the prevalence of depression among native Dutch people above 55 

years is 14,5% 
52.

 Among migrants these numbers are even higher 
59,60

. Previous research 

found that the prevalence of self-reported depressive symptoms was around 34% for 

Moroccan and 61% for Turkish older migrants living in the Netherlands 
58,61,62

. 

 

Important in these studies was that depression among people could be adequately studied 

after translation of generic depression scales, like the Center for Epidemiologic Studies 

Depression Scale (CES-D) 
58,63,64

. 

 

Geriatric Depression scale 

The Geriatric Depression Scale (GDS) is a commonly used self-reporting questionnaire 

specifically developed to screen for depression in geriatric populations 
65

. To ensure that 

we are able to reliably measure the geriatric depressive state in our particular group of 

older people, as part of the SYMBOL study we cross-culturally validated the GDS for use 

among older Turkish, Moroccan and Surinamese people, and thus provide insight into the 

occurrence of self-rated depression in older migrants. 

 

Depression and other mental health problems 

Depression and dementia are mental health problems commonly encountered in 

neuropsychiatric practice in the elderly. Depression has been both proposed to be a risk 

factor for dementia as well as a prodrome of dementia. Compared to people who had 

never been depressed, those who experienced symptoms of depression in mid-life were 

about 20% more likely to develop dementia 
66

. We expected to demonstrate that the 

prevalence of dementia was higher in older migrants. 

 

Mild cognitive impairment and dementia 
With the aging of the population, the incidence of both mild cognitive impairment (MCI) 

and dementia will increase accordingly. The worldwide occurrence of dementia in 2000 
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was estimated at about 25 million persons 
67

. An increase of 38 million persons is expected 

over the next 30 years. Dementia is an umbrella term used to describe a collection of 

symptoms or syndrome, associated with many subtypes of dementia. MCI is defined as the 

symptomatic predementia stage on the continuum of cognitive decline, characterized by 

objective impairment in cognition that is not severe enough to require help with usual 

activities of daily living 
68,69

. The most common subtype of MCI, presents with memory 

impairment and is likely to progress to dementia in 10 to 15% of persons afflicted per year 
70

. 

 

MCI and dementia among aging migrants 

The greatest known risk factor for dementia is advancing age. Knowing that the 

determinants of dementia, vascular risk factors and psychiatric disorders, occur more 

frequently among older migrants, the prevalence of dementia among this specific group is 

expected to be higher 
71-73

. Further, the rate of “graying” of the migrant population of the 

Netherlands is currently higher than that of the native Dutch population, meaning that we 

can expect the number of older migrants with dementia to rise even more than in the 

general population 
74

. 

 

Accurate information about the prevalence of MCI and dementia among non-western 

migrant groups in European countries is scarce. The preliminary available research 

described higher prevalence rates of MCI and dementia among migrant populations in the 

United Kingdom (UK) and Denmark, in comparison to the native population 
59,60,75,76

. 

Because migrant populations in the UK differ from the non-western migrants in the rest of 

Europe, the prevalence of MCI and dementia might also differ 
77

. The Denmark study 

concluded that a culture-specific test would have been preferable. 

 

Cognitive screening 

The challenges in diagnosing dementia in older migrants are enormous. Language barriers, 

low education or illiteracy, and cultural barriers impede the usual cognitive assessment 

that is essential for diagnosing dementia 
78-83

. Due to these barriers, cognitive testing in 

these groups is more difficult. Attempts at diagnosis often result in an inaccurate 

interpretation of the actual cognitive situation, overestimating the severity of cognitive 

impairment due to the minorities' poor results on conventional cognitive screening tests. 

This in turn leads to possible misclassifications, due to general obstacles that are present in 

cross-cultural cognitive screening. 

 

Reports of proper cross-culturally validated cognitive screening for our specific group are 

not available. Because of these barriers, memory clinics across Europe are currently not 

well prepared for diagnosing dementia or cognitive impairment in older migrants 
81,82

. 

Therefore a new cognitive screening test is required. We validated the newly-developed 

CCD. 
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Outline of this thesis 
The overall aim of the thesis is to improve health diagnostics for older migrants, with help 

of cross-culturally validated scales. Therefore the primary focus of this thesis is to translate 

and validate a loneliness scale and a depression scale, and to validate a newly-developed 

dementia screening test, the CCD, all for use among older Turkish, Moroccan and 

Surinamese people in the Netherlands. The secondary objective of this thesis was to give 

insight into the age-specific prevalence of MCI and dementia in community-dwelling older 

Turkish, Moroccan and Surinamese migrants in the Netherlands. 

 

We hypothesized that a) the translated De Jong Gierveld Loneliness Scale and the GDS-15 

would be reliable and valid for use among older migrants from Turkish and Moroccan 

descent and that the Dutch version of these scales would also be valid for Surinamese 

migrants in the Netherlands; b) the CCD would be a culture-fair test that could 

discriminate between demented patients and cognitively healthy controls; c) the 

prevalence of dementia for Turkish, Moroccan and Surinamese older migrants would be 

higher than the prevalence found in native Dutch people. 

 

Following chapters: 

Chapter 2 presents a review of the quality of the cross-culturally adapted health 

assessment scales for use with Turkish, Arab, and Surinamese older people. We focussed 

on translated scales, which assessed the psychological, functional and social domains 

needed in geriatric assessment and determined their psychometric properties. Chapter 3 

presents the SYMBOL study protocol, in which a cross-culturally adapted comprehensive 

geriatric assessment, including the CCD, was used to assess the prevalence of MCI, 

dementia and other health problems in the largest non-western migrant groups in the 

Netherlands. This thesis presents the first results of the study. Chapters 4 and 5 address 

the cross-cultural validation of mental health scales for loneliness and depression, the 

DJGLS and GDS, respectively. Chapter 4 presents the psychometric properties of the DJGLS 

when used among Turkish and Moroccan older people. This chapter also gives some 

insight into the occurrence of perceived social and emotional loneliness among Turkish, 

Moroccan and Surinamese older migrants. In Chapter 5 we translated the GDS-15 into 

Dutch and five mother-tongue languages of the migrant population of the Netherlands: 

Turkish, Moroccan-Arabic, Tarifit (a Berber language spoken among Moroccan migrants), 

Hindi and Sranantongo (Surinamese languages). In this chapter the psychometric 

properties of the translated GDS are reported. Chapter 6 reports the evaluation of a new 

neuropsychological dementia screening test, the Cross Cultural Dementia screening (CCD). 

This test was specifically designed to circumvent linguistic, educational or literacy and 

cultural barriers in dementia screening in older migrants. This method could be used 

among older migrants living in the Netherlands and other countries which are facing these 

issues. Chapter 7 reports the results of the SYMBOL study with regard to the prevalence of 

MCI and dementia in community-dwelling older migrants in the Netherlands. This thesis 
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concludes with Chapter 8 in which a general discussion of the results is presented. The 

method of the studies will be considered and recommendations for use of the cross-

culturally validated scales and future research will be made. 
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Abstract 
Background: If researchers want to assess reliably different aspects of general health in the 

migrant populations, they need translations of internationally used health assessment 

scales with appropriate cross-cultural adaptations and satisfactory psychometric 

properties. A systematic review was performed to assess the quality of cross-cultural 

adaptations and the psychometric properties of health assessment scales measuring 

cognition, mood, activities of daily living, health-related quality of life, and loneliness. We 

focused on the scales that were adapted for use with Turkish, Arab and Surinamese (Creole 

and Hindi) individuals aged 65 years and older. 

Study Design and Setting: PubMed, PsycINFO and EMBASE databases were systematically 

searched, and selected articles were cross-checked for other relevant publications. 

Results: In total, 68 relevant studies of the Turkish, Arab and Surinamese populations were 

identified. To arrive at an appropriate, cross-culturally adapted scale, five steps are 

required. Six studies followed this complete process. Only a few studies assessed all the 

psychometric properties of the cross-culturally adapted scales. The studies in which these 

were best assessed primarily involved cognitive and functional scales. 
Conclusion: Cross-cultural adaptations are insufficient and psychometric properties are 
unknown for many translated health assessment scales. 
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Background 
Most ethnic minority populations in Europe consist of labor immigrants who arrived in the 

20
th

 century and their descendants. Once they have aged, most of these so-called ‘first-

generation immigrants’ remained in their host countries. In the Netherlands, most 

immigrants came from Turkey, North Africa and former colonies, and their proportion of 

the Dutch population will grow from 7.2% in 2003 to 14.6% by 2020. 

In exploratory studies, a high prevalence of general health problems was found in older 

Turkish and Moroccan immigrants 
1-3

, and they reported more chronic diseases at a 

relatively younger age than the native Dutch population 
4
. Immigrants also used health 

care services less frequently than natives due to their unfamiliarity with the systems 
5
, but 

their use of these services will increase because of the higher prevalence of chronic 

diseases, such as cardiovascular diseases and dementia, in the immigrant population than 

in the native population 
6,7

. Because 60% of first-generation immigrants lack proficiency in 

the Dutch language 
8
, they are often underrepresented in general health surveys and in 

clinical research, so appropriate therapy or care cannot be provided. The above-mentioned 

factors underscore the urgent need for reliable, valid health assessment scales that can 

address language and cultural barriers. 

Cross-cultural adaptation of existing health assessment scales is the appropriate method 

for developing reliable health assessment scales. Such scales enable professionals to assess 

each patient’s health in the patient’s own cultural context. In some cases, cross-cultural 

adaptation requires that descriptors be excluded, added, or changed. After cross-cultural 

adaptation, the psychometric properties of the revised scale should be tested; such testing 

provides important information about the utility of the adapted assessment scale. 

Combining cross-cultural adaptation and evaluation of psychometric properties of the 

newly adapted scale allows for the comparison of research conducted on different cultural 

populations. 

Although some assessment scales are available in different languages, details about the 

quality of their cross-cultural adaptation and their psychometric properties were difficult 

to obtain. We therefore performed a systematic literature review on the psychometric 

properties of cross-culturally adapted scales, assessing five domains of health: cognition, 

mood, activities of daily living (ADL), health-related quality of life (QoL), and loneliness. 

Because of its intended use in the Dutch population, we focused our search on scales 

developed for or studied in Turkish, Arab and Surinamese (Creole and Hindi) populations 

aged 65 years and older. 
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Methods 
 

Search strategy 

The search strategies for this review were designed to retrieve references relating to the 

development and use of health assessment scales for cognition, mood, ADL, health-related 

QoL, and loneliness for older people of Turkish, Arab and Surinamese descent. 

We searched in three databases to retrieve relevant articles for this review: PubMed, 

PsycINFO and EMBASE. PubMed was systematically searched for relevant articles in any 

language understood by the co-authors (Dutch, English, and Turkish) published between 

January 1990 and April 2009. In PubMed, our search consisted of All Fields, TIAB and 

MeSH terms for elderly population, five functional domains, and language, combined with 

the Boolean operator AND. The complete search string for PubMed with the complete 

number of hits is shown in Appendix 1 (Appendix B at www.jclinepi.com). We adapted the 

search strategy for the other databases, but no new articles were found. The search 

strategy was determined by one of the authors (Ö.U.) with the assistance of a clinical 

librarian. Additionally, manual searches of the reference lists of selected articles were 

conducted to identify other relevant articles for this review. 

The MEDLINE database was used to search MeSH for candidate search terms. The search 

terms were not limited
 
by the study design. The methodological filter used was ‘clinical 

queries’. In addition, the searches used the clinical study category ‘diagnosis’ with the 

‘broad, sensitive search’ filter. 

In this systematic review,
 
older people were defined as aged 65 years and older, living 

either independently or with home care
 
assistance. 

 

Selection process 

The studies selected for inclusion in this review were restricted to those with a primary 

focus on the development or use and the reliability and validity of the assessment scales 

concerning the domains of cognition, mood, ADL, health-related QoL, and loneliness. We 

excluded any descriptive reports that did not address methodology and measurement 

issues. 

First, based on the title and abstract, articles were included if one of the following 

inclusion criteria was met: 1) title and/or abstract focused on one of the Turkish, Arabic or 

Surinamese language groups, and 2) title and/or abstract described one of the above- 

mentioned domains. 

The retrieved studies were included if at least 25% of the participants in the study 

population were aged 65 years and older. All research designs were accepted, with the 

exception of case studies and reviews. Studies with assessment scales specifically 

developed for a defined (small) patient population were excluded because of a potential 

lack of generalizability. 
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If the studies included different scales that assessed different domains, we described each 

scale in its specific domain. In addition, scales involving more than one domain were 

included and described in the relevant domains. 

We attempted to trace each reference to the original study, in which the specific translated 

scale was first described. The authors who published the first study about a cross-culturally 

adapted scale were labeled as the reference or original author. 

 

Data extraction 

All the retrieved articles were initially screened based on the title and/or abstracts (Figure 

1) by one author (Ö.U.), who selected 122 studies. These studies were then independently 

assessed in detail by three authors (Ö.U., J.L.P. and S.E.R). Any disagreements were 

resolved by discussion. Next, the studies were categorized by sample size, patient age, 

study design, setting and the properties of the scales used (e.g., domain of assessment 

scale and scoring procedure [patient, proxy or professional]). The study characteristics and 

properties of the scales were summarized using descriptive statistics. 

 
Quality assessment 

All the scales were rated to evaluate the cross-cultural adaptation process and the 

psychometric properties relevant to the cross-cultural adaptation. The complete process of 

cross-cultural adaptation includes initial translation, synthesis, back translation, expert 

committee review, and pilot testing of the draft translation (see Appendix 2 in Appendix B 

at www.jclinepi.com for details). In accordance with the procedure recommended by 

Beaton et al. 
9
, if an individual cross-cultural adaptation process included 4-5 elements of 

the process described previously, we rated it as “good”; if it included 2-3 elements, we 

rated it as “moderate”; and if it included 0-1 elements, we rated it as “insufficient”. In 

Table 2, we provide an overall conclusion about the cross-cultural adaptation process of 

the translated assessment scales that we retrieved most frequently. Furthermore, in Table 

3 (see Appendix A at www.jclinepi.com), the psychometric properties, such as internal 

consistency, reproducibility (test-retest reliability) and construct validity, were rated 

according to the Quality Criteria for Psychometric Properties of Health Status 

Questionnaires by Terwee et al. 
10

 (see Appendix 3 in Appendix B at www.jclinepi.com for 

details). One of these properties is construct validity, that is, the degree to which the scale 

measures the constructs it purports to measure. This should be assessed with predefined 

hypotheses based on the assumption that the scale validly measures the construct to be 

measured. These hypotheses should be as specific as possible. For criterion validity, a gold 

standard should be used that can range from other scales or self-report questionnaires 

purported to measure the same phenomenon to laboratory markers. 
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373 articles based on systematic search 
(screened on title by one reviewer) 

174 eligible articles screened on title 
and abstract according to inclusion 
criteria 

Exclusion criteria 
- None of the functional domains was a study outcome 
measure; research outcome was found on a specific disease 
(n=38) 
- Study focused on an other age group (n=11) 
- Systematic reviews (n=3) 122 potential relevant articles were 

screened by three independent 
reviewers 

Exclusion criteria: 
- Method or reference of used measurement(s) not defined 
(n=28) 
- Majority (>75%) of participants were < 65 years (n=35) 
- Study did not focus on target groups (n=7) 52 articles included by three 

independent reviewers  

16 articles selected by manual search of reference list 

68 articles included 

Cognition* 
n=31 

ADL* 
n=21 

QOL* 
n=23 

Mood* 
n=24 

Loneliness* 
n=1 

Results 
 

Search results 

The combined search terms retrieved 373 articles, of which 199 were excluded based on 

their title and/or abstract (Figure 1). The main reasons for the exclusion were as follows: 

(1) the scale did not belong to one of the five domains; (2) the article concerned none of 

the target populations; or (3) the study population did not include enough elderly 

subjects. 
 
 
 
Figure 1: Flow diagram of search strategy and study selection 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
*often including more instruments per domain and concerning more than one domain 
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Table 1: Overview of retrieved assessment scales per domain* 

Domain Assessment scale References 
Cognition 
 
 

MMSE 7,12,16,18,20,21,30,32,33,42,51,52,66-75 
MMSE-illiterate 16,30,31,67,68,73 
ADAS-Cog  18,22,28,32,33 
MEAMS 40,76 
Color Trail Test   72 
Visual Verbal Test 72 

CIDI 36 
3W3S 77 
Enhanced Cued Recall 74 
Hodkinson Mental Test 37 
Short test of mental status Visual aural digit span test 32 

STMS 78 
CDRS  32 
BCST 69 
Short orientation Memory Concentration Test 18 
Global Deterioration Scale 18 
BOMC 67 

Mood GDS 11,14,18,24,25,30,52,67,71-74,79,80 
HADS 35,36 
HDRS 18,19,28,32,80 
CES-D 3,17,34 
BDI 72 
CIDI 53 
Cornell 30 
SCID-i 81 
General Health Questionnaire 36 

Quality of Life (QoL) 
 

SF-36 13,15,17,23,29,34,35,50,82-87
; Fisek 2002, 

personal communication 

COOP/WONCA 50
 

WHQoL-BREF scale 41,88
 

HRQOL 39,82,89
 

Others 66,90-92
 

Loneliness UCLA-LS 47,48
 

Activities of Daily Living 
(ADL)  
 

Barthel-index 27,75,93,94
 

FIM 26,37-40 
Katz-ADL index score 34,41,42 
Rivermead Mobility Index 37,71 
Rankin scale 66,94 
Nottingham 93 
Others 3,7,33,42,51,52,67,74 

Abbreviations: MMSE, Mini Mental State Examination; ADAS-cog, Alzheimer's Disease Assessment Scale-
cognitive subscale; MEAMS, Middlesex Elderly Assessment of Mental State; CIDI, Composite International 
Diagnostic Interview; 3W3S ,Three Words - Three Shapes test; STMS, Short Test of Mental Status; CDRS, Clinical 
Dementia Rating Scale; BCST, Brookdale Cognitive Screening Test; BOMC, Blessed Orientation-Memory-
Concentration test; GDS, Geriatric Depression Scale; HADS, Hospital Anxiety and Depression Scale; HDRS, 
Hamilton Depression Rating Scale; CES-D, Center for Epidemiological Studies Depression scale; BDI, Beck 
Depression Inventory; SCID-I, Structured Clinical interview for Diagnostic and Statistical Manual of Mental 
Disorders-Forth Edition Axis I Disorders; SF-36, Short-Form-36; COOP-WONCA, Dartmouth Coop Functional 
Health Assessment Charts; WHQoL-BREF scal, World Health Organisation Quality of Life Instrument (Brief 
version); HRQOL, health related quality of life; UCLA-LS, University of California, Los Angeles Loneliness Scale; 
FIM, Functional Independence Measurement; Katz ADL index score, Katz Activities of Daily Living score. *Some 
studies included more than one assessment scales and/or domains. 
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Table 2: Quality of cross-cultural adaptation process of health assessment scales by reference authors§ 

Assessment scale 
and author 

Language
# 

Characteristics of research 
population (n=size or 
sample size)^ 

Age (yrs) ^ Quality of cross-cultural 
adaptation* 
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Domain: Cognition 
MMSE - Gungen 21 T 212 77 (sd 6) + + 0 + + G 
MMSE – Inzelberg 69 A 266 72.4 (sd 5.5) + 0 0 0 0 I 
MMSE - Al-Rajeh 20 

A 
Healthy (33) & demented (4) 
patients 

48.5 / 69.8  + + + 0 + G 

HMSE - Ganguli 12 
H 100 (India) & 45 (US) 

70.7 (sd 9.7) & 75.0 (sd 
6.1) 

+ + + + + G 

HVMMSE - Tiwari 16 H 40 Range 60-74 + + + + + G 
ADAS-Cog - 
Mavioglu 18 

T 
AD/MCI patients (29) vs 
controls (27) 

AD/MCI: 70.5 (sd 7.1)  
Controls 68.4 (sd 7.7) 

+ + 0 + + G 

ADAS-Cog - Örsel 28 
T AD (39) & Healthy (42) 

AD: 71.2 (sd 9.5 )  
Control: 67.9 (sd 6.1 ) 

+ 0 + 0 0 M 

ADAS-Cog - Akca 
Kalem 22 

T 
Normal adults (180) 
 

>45 (1/3 ≥ 65) + 0 0 0 + M 

Domain: Mood 
GDS - Ertan & Eker 25 T 307 >60 + 0 + 0 + M 
GDS - Chaaya 11 A 121 69.8 (sd 6.3) + + + + + G 
GDS-H - Ganguli 24 H 1554 67.3 (sd 6.9 )  + 0 + 0 + M 
GDS-H - Kohli 14 H 30 >50  + + + + + G 
HDRS - Akdemir 19 T Patients (50) & healthy (44) 34.9 (sd 10.6) + 0 + 0 + M 
CES-D - Spijker 17 

T, A 
Dutch (304), Turkish (330), 
Moroccan (299) 

55-74 + 0 + 0 0 M 

Domain: QoL 
SF-36 - Pinar 29†  T 419 51 (sd 12) 0 0 0 0 0 I 
SF-36 - Fişek‡ T No information available No information available + 0 + + + G 

SF-36 - Hoopman 13 
T, A 

Turkish (90) and Moroccan 
(79) cancer patients 

TR: 49.5 (sd 12.0) 
Mor: 50.4 (sd 13.3) 

+ + + + + G 

SF-36 - Sabbah 15 A 524 38.8 (range 14-86) + + + + + G 
Domain: Loneliness 
No studies available -         
Domain: ADL 
BI - Kucukdeveci 27 T 50 stroke & 50 SCI 58 + + 0 0 + M 

FIM - Kucukdeveci 26 T 51 58.8 + + 0 0 + M 
§ The authors who published the first study about a cross-culturally adapted scale were labeled as a reference 
author. These names are in bold in Table 4. 
MMSE = Mini Mental State Examination; HVMMSE = Hindu Version Mini Mental State Examination; ADAS-cog = 
Alzheimer's Disease Assessment Scale-cognitive subscale; GDS = Geriatric Depression Scale; HDRS = Hamilton 
Depression Rating Scale; CES-D = Center for Epidemiological Studies Depression scale; SF-36 = Short-Form-36; BI 
= Barthel-index; FIM = Functional Independence Measurement; Katz ADL index score = Katz Activities of Daily 
Living score. # Language: T = Turkish, A = Arabic, H = Hindi. 
^ AD = Alzheimer Disease; MCI = Mild Cognitive Impairment; SCI = Spinal Cord Injury; sd = Standard Deviation. 
† Pinar et al. (2005) describes the psychometric properties found by Fisek et al. (2002); ‡ Fisek et al. (2002) is not 
available, the information in the table is gathered from Pinar et al. (2005). 
* Quality of cross-cultural adaptation according to the Guidelines for the Process of Cross-Cultural Adaptation. 
+ = Positive rating; ± = sufficient rating; ? = unclear (doubtful design or method); - = negative rating; 0 = no 

information available. Overall Conclusion: G: Good; M: Moderate; I: Insufficient. 
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The remaining 174 articles were screened by all three authors, after which another 122 

articles were excluded. The main reasons for exclusion were as follows: (1) the study scale 

focused on specific diseases; (2) the studies had a majority (>75%) of participants younger 

than 65 years; and (3) in 28 studies, the study scales were not explicitly defined (e.g., it 

was not stated which translation was used, or there was no indication as to whether the 

assessment scale had been previously used or tested). Seven studies were excluded 

because they did not focus on Turkish, Arab or Surinamese populations. After all 

exclusions, 68 articles were selected for analysis, including 16 articles that were selected 

for review after a manual search of the reference lists of the reviewed articles. In Table 1, 

we present an overview of the retrieved assessment scales for each domain. Twenty-four 

studies examined more than one domain. (The reference list of the complete search 

strategy is available on request.). 

 

Characteristics of the studies 

Table 2 describes the quality of the cross-cultural adaptation process of each scale as 

conducted by the authors who adapted the original scale. This concerned 20 of the 68 

selected articles. We also provided an overall conclusion about each specific cross-cultural 

adaptation process. Of the 20 studies, 10 were rated “good”, including six studies that 

followed all the required steps in the cross-cultural adaptation process 
11-16

; Fisek 2002, 

personal communication. Synthesis and expert committee review were performed least 

frequently, in 11 and 9 studies, respectively. Most adaptation studies were performed in 

the home countries of the target population, while two studies 
13,17

 adapted a test for a 

minority group of immigrants in a host country. 

Table 3 (Appendix A at www.jclinepi.com) provides an assessment of the separate 

psychometric properties of the scales. A few scales that were adapted using more than 

three out of the five required steps of cross-cultural adaptation also followed most of the 

required steps to test psychometric quality 
11,18

. Not all studies evaluated all the 

psychometric properties, but when studies did assess psychometric properties, their values 

were generally acceptable according to the criteria by Terwee et al.
10

. In the articles 

included in this review, most authors used the reference standard as a comparator rather 

than as a gold standard. 

Most of the studies listed in Table 3 (Appendix A at www.jclinepi.com) were performed in 

the target population’s home country and involved translating an existing assessment scale 
15,19-21

. Responsiveness and ceiling and floor effects were tested in only six studies 
12,15,16,22-

24
. 

The psychometric property most frequently tested was internal consistency. Internal 

consistency was assessed using Cronbach alpha. Factor analysis could be used to 

determine whether the items of a questionnaire form one overall scale (dimension) or 

more than one. Of the 20 studies listed in Table 3 (Appendix A at www.jclinepi.com), 15 

assessed internal consistency by Cronbach alpha and/or factor analysis 
11,13-15,17-19,22-29

. Five 

studies did not provide any information about internal consistency. 
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Reproducibility was reported in eight studies 
11,18,19,21,25-29

. Confidence intervals for 

reproducibility statistics were infrequently reported. 

Construct validity was frequently tested. Most of the studies did not specify a hypothesis, 

and their results were reported in different ways (e.g., expressing results only by P-values 

or correlation coefficients). 

 

Scales to assess cognition 

In our search, we found 31 studies describing 17 scales that assessed cognitive functioning 

in elderly subjects of Turkish, Arab and Surinamese descent. Most of the studies were 

cross-sectional and applied an already cross-culturally adapted assessment scale. There 

were six validation studies
16,18,20,21,28,30

. Some studies used dementia diagnosis according 

to the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition  (DSM-IV) 

classification as their gold standard. 

The Mini Mental State Examination (MMSE) and the Alzheimer’s Disease Assessment Scale 

(ADAS-Cog) were the most frequently used assessment scales (Table 1). The MMSE 

screens global cognitive functioning. Different versions of this assessment scale have been 

developed for Turkish-, Arabic- and Hindi-speaking populations in their home countries. 

For the Turkish population, 22 studies (including the original article
21

) that used the MMSE 

were reviewed. In most of the studies, the MMSE was modified
16,20

 or merely translated
21

. 

A few studies reference a study by Ertan et al.
31

which assessed the MMSE for the illiterate 

elderly Turkish population. The MMSE was also validated for use in the Hindi-speaking 

population
12,16

 (Table 2; Table 3 in Appendix A at www.jclinepi.com). 

The ADAS-Cog is mainly used in monitoring Alzheimer’s disease (AD). Five 

studies
18,22,28,32,33

 used the ADAS-Cog in a Turkish population. The assessment scale was 

properly translated and validated for Turkish patients with AD in Turkey by Mavioglu et 

al.
18

, Örsel et al.
28

 and Akca Kalem et al.
22

 (Table 2; Table 3 in Appendix A at 

www.jclinepi.com). When compared to the recommended procedures for cross-cultural 

adaptation and evaluation of psychometric properties, the study by Mavioglu had one of 

the best ratings (Table 2; Table 3 in Appendix A at www.jclinepi.com). 

 

Scales to assess mood 

Twenty-four studies described nine mood-assessment scales. The four assessment scales 

found most frequently were the Geriatric Depression Scale (GDS), the Hamilton 

Depression Rating Scale (HDRS), the Centre for Epidemiologic Depression Scale (CES-D) 

and the Hospital Anxiety and Depression Scale (HADS) (Table 1). Six validation studies 

(Table 3 and 4 in Appendix A at www.jclinepi.com; Mood
11,14,17,19,24,28

) used the DSM-IV or 

the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental 

Disorders-Revised Third Edition as a reference. The remaining studies were cross-sectional 

studies in which the already cross-culturally adapted assessment scale was applied. In 

these studies, no reference standard was mentioned. 
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The GDS is a self-rating scale for older individuals. We retrieved different versions of this 

assessment scale that were developed for the Turkish-, Arabic- and Hindi-speaking 

populations, primarily in their home countries. Translation and validation studies have 

been performed for the GDS. For the Turkish population, ten studies used the GDS (Table 

4 in Appendix A at www.jclinepi.com). For the Arab population, Chaaya et al.
11

 adapted 

the GDS cross-culturally and evaluated its psychometric qualities. For the Hindi-speaking 

population, two studies were reviewed: Ganguli et al.
24

 and Kohli et al.
14

. Both studies 

incorporated cross-cultural adaptation, but neither study evaluated all the psychometric 

properties (Table 2: Table 3 in Appendix A at www.jclinepi.com). 

The HDRS is used to assess the severity of depressive symptoms. Five studies using this 

assessment scale for the Turkish population were reviewed (Table 4 in Appendix A at 

www.jclinepi.com). It was properly translated and validated for the Turkish population in 

Turkey
19

. No studies were found that addressed the use of the HDRS for Arabic-speaking 

or Hindi-speaking populations. 

The CES-D is a self-reporting scale designed to assess depressive symptoms in the general 

population. We retrieved three studies
3,17,34

 (Table 1), all of which arose from one sample 

in a cohort study. Spijker et al.
17

 selected a sample of the Amsterdam municipal 

population register (MPR) to assess the utility of the CES-D in first-generation Turkish and 

Moroccan immigrants in Western Europe. The researchers cross-culturally adapted the 

CES-D for these two migrant groups with moderate quality and analyzed some of the 

scale’s psychometric qualities. 

The HADS is a self-reporting questionnaire that includes 14 items. The questionnaire is 

divided into subscales for depression and anxiety. Two studies involving HADS were 

reviewed
35,36

. These studies reported some psychometric qualities of the cross-culturally 

adapted Turkish HADS. 

 

Scales to assess Activities of Daily Living (ADL) 

Twenty-one studies described six ADL scales; all the other ADL scales were used only once 

each. Most of the studies were cross-sectional studies in which an already cross-culturally 

adapted assessment scale was applied. There were three validation studies
26,27,34

. 

The most commonly used assessment scales to measure self-reported limitations in ADL 

were the Barthel Index (BI) and the Functional Independence Measure (FIM). The Barthel 

Index (BI) was developed by Mahoney and Barthel in 1965 originally to evaluate functional 

loss after stroke. The FIM is an assessment scale consisting of 18 items that assess an 

individual’s physical/motor and cognitive functions. Kucukdeveci et al.
27

 developed a 

Turkish BI and described the adaptation of the Modified Barthel Index (MBI) for use in 

Turkish individuals. The study assessed the validity and reliability of the MBI (Table 3 and 4 

in Appendix A at www.jclinepi.com). 

We retrieved five studies that used the FIM
26,37-40

, including the reference author’s study. 

Three of these studies referred to Kucukdeveci et al.
26

. Kucukdeveci performed a cross-
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cultural adaptation and an additional validation study on functional ability in which he 

described the BI, MBI and FIM. 

The Katz ADL is a third assessment scale that is mostly used in Europe and United States in 

studies involving geriatric patients (Reijneveld et al.
34

). The Katz ADL was used in two 

Turkish studies
41,42

. Reijneveld performed a cross-cultural adaptation of the Katz ADL by 

using multiple forward and backward translations and an expert committee evaluated the 

adaption, achieving a sufficient adaptation quality based on the standards of Beaton et 

al.
9
. 

 

Scales to assess health-related QoL 

Twenty-three studies described four QoL scales; all the other scales were described in only 

one study each. Fifteen articles were retrieved about the Short Form-36 Health Survey (SF-

36) (Table 1). Most of these articles presented cross-sectional studies in which the already 

cross-culturally adapted scale was applied. There were three validation studies 
13,15,29

. No 

reference standard was mentioned in these articles. The SF-36 was developed in the late 

1980s, and a subsequent version (Ware and Sherbourne 
43

) is the most widely used 

generic QoL scale. The SF-36 was cross-culturally adapted and validated for the Turkish 

population by Pinar 
29

 and Kocyigit et al.
44

 (article not retrieved) and for Arabic speakers by 

Sabbah et al
15

. Gandek, Unpublished manuscript, 1997 demonstrated that the translation 

by Pinar was satisfactory. Pinar also discussed some psychometric aspects of the 

translated SF-36 (Table 3 in Appendix A at www.jclinepi.com). The Arabic version of the 

SF-36 was linguistically and culturally adapted for use among the Arab population (Sabbah 

et al.
15

). This involved a satisfactory cross-cultural adaptation process based on the 

International Quality of Life Assessment (IQOLA) methodology (Gandek and Ware 
45

, Ware 

et al. 
46

) (Table 2). The researchers evaluated validity and some reliability aspects (Table 3 

in Appendix A at www.jclinepi.com). 

 

Scales to assess loneliness 

Of all the scales studied in the retrieved articles, the only scale used to assess loneliness 

was the University of Carolina, Los Angeles, Loneliness Scale (UCLA-LS). Durak 
47

 used the 

UCLA-LS to assess the factors influencing the probability of suicide. Durak referred to 

Demir 
48

 for the validity and reliability of the Turkish UCLA-LS. The latter study described 

the cross-cultural adaptation of the UCLA-LS and performed some analysis of its 

psychometric values in a population that was younger than the target population for our 

study. For this reason, the original article was not included in our review. The study by 

Durak was a cross-sectional study. Aydin and Demir 
49

 performed a validation study using 

the Beck Depression Scale as its reference standard. In our review, we did not find any 

other studies that assessed loneliness. 
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Discussion 
This systematic review demonstrates that there is some uniformity in cross-cultural 

adaptation but that many studies lack a clear description of the relevant psychometric 

properties. The reviewed scales, which cover five different health domains for Turkish-, 

Arabic- or Surinamese/Hindi-speaking elderly populations, were studied primarily in the 

home countries of the target populations. Only nine studies were undertaken in host 

countries where the scales were adapted for migrant groups 
3,7,13,17,34,50-53

. Most of these 

studies described their cross-cultural adaptation methods, specifying that they used 

translated scales or explaining their translation process
3,13,17,34,50,51,53

. 

The psychometric properties of the cross-culturally adapted assessment scales were most 

frequently assessed for reliability (internal consistency). The next most common 

assessment was for validity. Almost all the validation studies were poorly assessed for 

‘responsiveness’ and ‘ceiling and floor effects’. 

Based on our review, the Turkish version of the MMSE by Güngen 
21

 is the best cognitive 

function assessment scale to use with the Turkish population. Hindu Version Mini- Mental 

State Examination by Tiwari et al.
16

 is one of the best cross-culturally adapted, validated 

and reliable tests in the cognitive domain for the Hindi-speaking population. For mood 

assessment, both the Turkish version of the GDS developed by Ertan and Eker 
25

 and the 

Arabic version developed by Chaaya et al.
11

 demonstrate a satisfactory translation process 

and evaluation of psychometric properties. For Hindi-speaking populations, there are two 

versions of the GDS with acceptable psychometric properties: Kohli et al.
14

 and Ganguli et 

al.
24

 

For some domains, each country has a different assessment scale preference. In the QoL 

domain, the Turkish version of the SF-36 
29

 is the best scale to use when studying Turkish 

(immigrant) populations and the Sabbah version is the best scale for Arabic-speaking 

elderly populations
15

. In the ADL domain, the Turkish version of the BI 
27

 and FIM 
26

 are 

used most often. In the Netherlands, the cross-culturally adapted Katz ADL is also 

available. 
34

 

For loneliness assessment, the adapted UCLA-LS 
48

 is frequently used in Turkey. In Europe, 

the De Jong Gierveld Loneliness Scale (DJGLS) 
54

 is used frequently, but we retrieved no 

articles about this scale in our search. This assessment scale was translated into Turkish 

and Arabic for the Netherlands Kinship Panel Study (NKPS) 
55,56

; the psychometric 

properties of these translations have not yet been assessed. However, the DJGLS has been 

translated into other languages 
57,58

, and these translations have been tested for reliability 

and validity. Further evaluation of the psychometric properties of the Turkish and Arabic 

DJGLS scales is recommended. 

To our knowledge, this is the first systematic review that considers the established 

international criteria for the cross-cultural adaptation and psychometric properties 
9,10

 of 

health assessment scales for the elderly. More than half of these scales were translated 

after the publication of the international guidelines for the cross-cultural adaptation of 

scales 
59

. Moreover, authors continue to use different terminology in their articles to 
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describe their cross-cultural adaption processes, and many authors fail to evaluate the 

most important psychometric properties 
60

. These omissions make it difficult to assess the 

processes and determine the quality of the translated scales. Following the international 

guidelines is likely to aid in developing a structured scoring system and maximize cultural 

equivalence in health-related assessment scales. The development of equivalent versions 

of one questionnaire in different languages will deter the creation of new assessment 

scales and will also facilitate the exchange of information from studies across different 

countries and cultures. 

Furthermore, examining a scale’s psychometric properties in a clinically relevant sample is 

the only way to ensure that an assessment scale is useful and capable of assessing the 

construct that it is designed to assess in a specific population. The evaluation of the 

psychometric properties of the adapted scales varied between studies in the same domain. 

Validity was one of the most frequently tested properties. Often, authors did not use a 

gold standard, but used a comparator instrument. As suggested by Terwee et al.
10

, 

predefined hypotheses were based on the assumption that a scale validly measures the 

construct to be measured and Cronbach alpha should be provided, at minimum. It is 

important to formulate hypotheses before testing validity because without specific 

hypotheses, the risk of bias is high. In the case of low correlations, it might be tempting to 

develop an alternative explanation rather than concluding that the questionnaire may not 

be valid 
10

. Many authors included in our review lacked hypotheses and presented only a 

Cronbach alpha to demonstrate that their version of a scale had sufficient internal 

consistency. The use of different terminology and different ways of reporting psychometric 

results in studies made it difficult to objectively rate the quality of the psychometric 

properties and compare one study with another. Application of accepted guidelines, such 

as the Terwee criteria 
10

, could contribute to the development of higher quality scales and 

could also facilitate the comparison of scales. Our findings seem to indicate that authors 

are not always conscious of the usefulness of these criteria. 

This review has some weaknesses that should be acknowledged. First, the search resulted 

in a small number of articles that despite describing translated or cross-culturally adapted 

(well-known and useful) health assessment scales, could not be selected because of our 

exclusion criteria 
61-64

. Second, we were not able to evaluate whether cultural adaptation 

of the descriptors, taking into account the variations and nuances of each language, had 

been performed thoroughly in all the reviewed articles. We believe that for proper use for 

a specific purpose, such as a study among a minority in a host country, any scale should be 

tested and confirmed with the Three-Step Test-Interview 
65

, a qualitative research 

assessment scale for the identification of response problems in self-administered survey 

questionnaires. 

Additionally, although the cognitive domain has many well-adapted and reliable scales, 

when studying cognition in a host country, researchers should consider the possible 

language barrier between the researcher and the study population and the possibility that 
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the test subjects, being first-generation immigrants, may be illiterate. A non-verbal 

cognitive screening assessment scale might overcome these problems. 

In conclusion, our key finding is that there is a lack of high-standard cross-culturally 

adapted assessment scales and that the evaluation of the psychometric properties in the 

retrieved scales was mediocre in most cases. Without appropriate cross-cultural 

adaptation and evaluation of psychometric properties, it is questionable to use an 

assessment scale in different cultures and settings. Therefore, international comparisons 

between studies in nonEnglish-speaking countries remain problematic. The application of 

international guidelines is a conditio sine qua non before studies using translated versions 

of health assessment scales can be published. 
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Appendix 
 
Table 3: Overview of psychometric testing of the assessment scales in different domains, scored according to 
the quality criteria for psychometric properties of health status questionnaire 

Domain: Cognition 
  RELIABILITY# VALIDITY§ 

 
Assessment 
scale* 
Author 

 
Language† 

Reproducibility  
Internal 

consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

MMSE  
Gungen 21 

 
 

T 

+ 
Kappa value 0.92; 
Inter-rater r = 0.99 

0 0 + 
sens. 0.91 

 
DSM-IV 

 
MMSE  
Inzelberg 69 

 
A 

0 0 0 + 
r = 0.852 

 
BCST 

MMSE  
Al-Rajeh 20 

 
A 

0 0 0 ± 
sens. 66.7%-100% 

 
DSM-IV 

HVMMSE 
Tiwari 16 

 
H 

0 0 0 ±  
HMSE 

HMSE  
Ganguli 12 

 
H 

0 0 0 0 0 

ADAS-Cog 
Mavioglu 18 

 
 

T 

+ 
Inter-rater 

ICC = 0.99 (AD) 

+ 
ICC = 0.91 

(AD) 

+ 
C.alpha = 0.80 

(AD) 

+ 
ADAS-Cog - MMSE 

r = -0.739 

 
SMMT 

 
ADAS-Cog 
Örsel 28 

 
 

T 

+ 
Test-retest r = 0.70; 

Inter-rater 
r = 0.84 – 0.98 

0 
 

+ 
C.alpha = 0.93 

Split-half = 0.91 

+ 
ADAS-Cog - SMMT 

r = - 0.87; 
Factor analyses 

 
HDRS & 
SMMT 

 
ADAS-Cog 
Akca Kalem 22 

 
T 

0 0 + 
C.alpha = 0.77 

+ 
r = -0.27 – -0.74 

 
SMMT 

* MMSE = Mini Mental State Examination; HVMMSE = Hindi Version Mini Mental State Examination; HMSE = 
Hindi Mental State Examination; ADAS-Cog = Alzheimer's Disease Assessment Scale-cognitive subscale. 
† Language: T = Turkish, A = Arabic, H = Hindi; 
# ICC = Intraclass Correlation Coefficient; AD = Alzheimer’s disease; C.alpha = Cronbach’s alpha; r = correlation 
coefficient; 
§ Sens. = sensitivity; r = correlation coefficient; 
DSM-IV = Diagnostic and Statistical manual, fourth edition; BCST = Brookdale Cognitive Screening Test; SMMT = 
Standardized Mini Mental Test; HDRS = Hamilton Depression Rating Scale;  
+ = Positive rating; - = negative rating; ± = intermediately positively rated; 0 = no information available. 
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Domain: Mood 
  RELIABILITY# VALIDITY§ 

 
Assessment scale* 
Author 

 
Language† 

Reproducibility  
Internal consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

GDS  
Ertan & Eker 25 

 
T 

+ 
ICC = 0.74 

± 
 

+ 
C.alpha = 0.91 

+ 
Factor analyses 

 
DSM-III-R 

GDS  
Chaaya 11 

 
A 

+ 
Test-retest 

r = 0.79 

0 
 

+ 
C.alpha = 0.83 

+ 
sens. 0.83 - 0.89 

AUC = 0.89 

 
DSM-IV 

GDS 
Ganguli 24 

 
H 

0 0 + 
r = 0.92 

± 
Factor analyses 

0 

GDS 
Kohli 14 

 
H 

0 0 + 
Split-half r = 0.82 

0 0 

HDRS  
Akdemir 19 

 
T 

+ 
Test-retest r 

= 0.85; 
Inter-rater 
r = 0.87 – 

0.98 

0 
 

+ 
C.alpha = 0.75 

Split-half r = 0.76 

+ & - 
HDRS - BDI r = 0.66 
HDRS – CGI r = 0.56 
HDRS – SCID r = 0.37 

Factor analyses 

 
BDI 
CGI 
SCID 

CES-D 
Spijker 17 

 
T, A 

0 0 + 
C.alpha = 0.87 – 0.93 

 

+ 
r = -0.79 & r = -0.68 

Factor analyses 

MH 
subscale 

of the 
SF-36 

* GDS = Geriatric Depression Scale; HDRS = Hamilton Depression Rating Scale; CES-D = Center for Epidemiologic 
Studies Depression scale; † Language: T = Turkish, A = Arabic, H = Hindi;# ICC = Intraclass Correlation Coefficient; 
C.alpha = Cronbach’s Alpha; r = correlation coefficient; § Sens. = sensitivity; AUC = area under curve; r = 
correlation coefficient; BDI = Beck Depression Inventory; CGI = Clinical Global Impression scale; SCID = Structured 
clinical interview for the DSM; DSM-III-R, DSM-IV = Diagnostic and Statistical manual third- revised edition, fourth 
edition; MH = Mental Health; SF-36 = Short Form 36; + = Positive rating; - = negative rating; ± = intermediately 
positively rated; 0 = no information available. 

 
Domain: Quality of Life 
  RELIABILITY# VALIDITY§ 

 
Assessment scale* 
Author 

 
Language† 

Reproducibility  
Internal 

consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

SF-36  
Pinar 29 

 
T 

+ 
ICC = 0.81; 
Test-retest 
r = 0.81 – 

0.94 

0 + 
C.alpha = 0.70 – 

0.81 

+ 
Factor analyses 

0 

SF-36  
Demiral 23 

 
T 

0 0 + 
C.alpha > 0.80 

+ 
Factor analyses 

0 

SF-36 
Hoopman 13 

 
T, A 

0 0 + 
C.alpha > 0.70 

+ 
Convergent validity 

DIF analyses 

0 

SF-36  
Sabbah 15 

 
A 

0 0 + 
C.alpha > 0.70 

+ 
Hypotheses & 

Factor analyses 

0 

* SF-36 = Short Form 36; † Language: T = Turkish, A = Arabic; # ICC = Intraclass Correlation Coefficient; C.alpha = 
Cronbach’s alpha; r = correlation coefficient; § DIF = Differential Item Functioning; + = Positive rating; - = negative 
rating; 0 = no information available. 
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Domain: Loneliness 
  RELIABILITY VALIDITY 

 
Assessment scale 
Author 

 
Language 

Reproducibility  
Internal consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

No studies 
available 

 
     

 
 
 
 
 
 
 
 
Domain: Activities of Daily Living 
  RELIABILITY# VALIDITY§ 

 
Assessment scale* 
Author 

 
Language

† 

Reproducibility  
Internal 

consistency 

 
Validity 

 
Reference standard Reliability Agreement 

MBI  
Kucukdeveci 27 

 
 

T 

+ 
ICC = 0.99 
(Stroke) 

Inter-rater 
reliability 

Kappa = 0.50 – 
0.99 

+ 
Kappa > 0.5 

+ 
C.alpha = 

0.93 (Stroke) 
 

+ 
Convergent 

validity 
(Correlation MBI – 
ASIA Impairment 

Scale) 
Rasch analyses 

Brunnstrom Motor 
Recovery Stages 

& ASIA Impairment 
Scale 

FIM   
Kucukdeveci 26 

 
T 

+ 
ICC > 0.90 
Inter-rater 
reliability 

Kappa > 0.44 

+ 
Kappa > 0.48 

+ 
C.alpha r > 

0.90 

+ 
Convergent 

validity 
(Correlation); 

Construct validity 
(Rasch analyses) 

 
Brunnstrom Motor 

Recovery Stages 
& ASIA Impairment 

Scale 

* MBI = Modified Barthel Index; FIM = Functional Independence Measure; † Language: T = Turkish; # ICC = 
Intraclass Correlation Coefficient; C.alpha = Cronbach’s alpha; r = correlation coefficient; § ASIA = American Spinal 
Cord Injury Association; + = Positive rating; - = negative rating; 0 = no information available. 
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Table 4: Most frequently applied assessment scales per domain (authors in bold are reviewed in Table 2 & 3) 
4A: Cognition 
Assessment scale: MMSE 

Author Year Characteristics of research population 
(n=size) 

Mean age (yrs)  Setting Reference 

Tiwari 16 
[HVMMSE] 

2009 Elderly persons aged 60 years and 
above (20 illiterate and 20 literate) 
from urban community 

Range 60-74  India Ganguli 1995 

Rao 52 2008 Elderly Indo-Caribbean Hindustani (44) 71.1 (sd 5.3) USA - 
Aslan 66 2008 Older persons in residential homes 

(694) 
>60  Turkey Folstein 1975; TR ref.- 

Rosenbaum 7 2008 Turkish immigrants in Denmark (134) 68.9 (sd 6.2) Denmark Gungen 2002 
Kudiaki 72 2008 Adult Turkish participants (611) 52.0 (range 20-

100) 
Turkey Gungen 1999 (unpublished 

data) 
Tamam B. 75 2008 Older post stroke patients (106) 66.5 (sd 6.1) Turkey Gungen 2002; Ertan 1999 

(unpublished data) 
Gurvit 67 2008 Older community dwelling persons 

(1019) 
74.9 (sd 5.0)  Turkey Folstein 1975; Gungen 1999 

(unpublished data); Ertan 
1999 (unpublished data) 

Akdemir 32 2007 AD/MCI patients vs. healthy controls 
(80) 

>65  Turkey Gungen  2002 

Inzelberg 69 2007 Older community dwelling persons 
(Arab) (266) 

72.4 (sd 5.5) Israel Folstein,1975. Al-Rajeh, 1999 
(modified MMSE) 

Saka 74 2006 AD(45), non-AD(17), MCI patients (18) 
vs. healthy controls (33) 

>55  Turkey Gungen 2002 
 

Mavioglu 18 2006 AD/MCI patients (29) vs. controls(27) AD/MCI 70.5 (sd 
7.1) Controls 68.4 
(sd 7.7) 

Turkey Gungen 2002 

Keskinoglu 70 2006 Older community dwelling persons 
(204) 

70.8 (sd 6.45). Turkey Gungen 2002 
Al-Rajeh 1999 

Kulaksizoglu 
73 

2005 Older community dwelling persons 
(1018) 

74.8  Turkey Folstein 1975; Ertan 1999 

Zencir 42 2005 AD patients (42) & caregiver (42) >60  Turkey Gungen 1999 (unpublished 
data); Ertan 1999 
(unpublished data) 

Kose 71 2005 Older persons living in a nursing home 
(30) 

75.9 (sd 5.5) Turkey Folstein1975; Grigoletto 
1999 

Karaman 33 2005 AD patients (24) & matched controls 
(20) 

>60 Turkey Folstein 1975 

Amuk 30 2003 Demented persons aged >60 (80) 78.3 (sd 8.6) Turkey Ertan 1999 (unpublished 
data) 

Harmanci 68 2003 Older community dwelling persons 
(Cases: 57; Controls: 127) 

Cases : 77.3 (sd 
6.0) 
Controls: 76.1 (sd 
5.8) 

Turkey Gungen1999 (unpublished 
data); Ertan 1999 
(unpublished data) 

Güngen 21 2002 Patients clinic & nursing homes (212) 77 (sd 6) Turkey Ganguli 1995 
Al-Rajeh 20 1999 Relations of inpatients at the King 

Khalid University Hospital; healthy (33) 
and diagnosed demented (4) patients 

1: 39.4; 2: 57.5; 3: 
69.8   

Saudi 
Arabia 

- 

Lindesay 51 1997 Asian gujarati (149 Asian) & (148 
whites) 

>65  UK Yu (1987)  

Ganguli 12 
[HMSE] 

1995 Largely illiterate elderly population in 
India (100) and a rural US site (45)  

70.7 (sd 9.7) 
75.0 (sd 6.1) 

US & India  

Names in bold: authors who are considered original author or reference author. 
HVMMSE = Hindu version Mini Mental State Examination; HMSE = Hindi Mental State Examination; MMSE = Mini 
Mental State Examination; sd = Standard Deviation; AD = Alzheimer Disease; MCI = Mild Cognitive Impairment; 
USA = United States of America; UK = United Kingdom. 
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Assessment scale: ADAS-Cog 

Author Year Characteristics of research 
population (n=size) 

Mean age (yrs) Setting Reference 

Akdemir 32 2007 AD/MCI patients vs. healthy 
controls (80) 

>65 Turkey Örsel 2004  

Mavioglu 18 2006 AD/MCI patients (29) vs. 
controls (27) 

AD/MCI: 70.5 (sd 7.1)  
Controls 68.4 (sd 7.7) 

Turkey Akca Kalem 2003 
 

Karaman 33 2005 AD patients (24) vs.matched 
controls(20) 

>60  Turkey Rosen 1984 

Örsel 28 2004 AD patients (39) vs. healthy 
controls (42) 

AD: 71.2 (sd 9.5 ) 
Controls: 67.9 (sd 6.1 ) 

Turkey Gungen 1999 (unpublished 
data) 

Akca Kalem 22 2003 Healthy adults (180) >45 (1/3 >65) Turkey Gungen 2002 

Names in bold: authors who are considered original author or reference author. 
ADAS-cog = Alzheimer's Disease Assessment Scale-cognitive subscale; AD = Alzheimer Disease; MCI = Mild 
Cognitive Impairment; sd = Standard Deviation. 
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4B: Mood 
Assessment scale: GDS 

Author Year Characteristics of research population 
(n=size) 

Mean age (yrs) Setting Reference 

Rao 52 2008 Elderly indo-Caribbean Hindus (44) 71.1 (sd 5.3) USA Yesavage 1983 
Gurvit 67 2008 Older community dwelling persons (1019) 74.9 (sd 5.0) Turkey Yesavage 1983; Ertan 

2000  
Kudiaki 72 2008 Adult Turkish participants (611) 52.0 (range 20-100) Turkey Ertan 1997 (Turkish 

article)  
Chaaya 11 2008 Community dwelling older persons (Arab) 

(121) 
69.8 (sd 6.3) Lebanon Yesavage 1983; Sheikh & 

Yesavage 1986 
Saka 74 2006 AD(45), non-AD(17), MCI patients(18) vs. 

healthy controls (33) 
>55  Turkey - 

Mavioglu 18 2006 AD/MCI patients(29) vs. controls(27) AD/MCI: 70.5 (sd 7.1) 
Controls: 68.4 (sd 7.7) 

Turkey Yesavage 1983  
Ertan 2000 

Nahcivan 79 2005 Turkish older persons with low income 
(132) 

64.8 (sd 7.7) Turkey Ertan & Eker 2000  

Kulaksizoglu 
73 

2005 Community dwelling older persons (1018) 74.8 Turkey Yesavage 1983; Ertan 
2000 

Kose 71 2005 Older persons living in a nursing home 
(30) 

75.9 (sd 5.5) Turkey Ertan & Eker 2000 

Amuk 30 2003 Demented persons aged >60 (80) 78.3 (sd 8.6) Turkey Yesavage 1983; Ertan 
1997; Sagduyu 1997  

Ertan 25 2000 Community dwelling older persons and 
patients with major depression (307) 

1:66.6 (sd 5); 2:76.5 
(sd 7); 3:67.8 (sd 6) 

Turkey Brink 1982 

Ganguli 24 1999 Illiterate elderly population (1554) 67.3 (sd 6.9)  India Yesavage 1983 
Sagduyu 80 1997 Patients age >60 (92) 67 (sd 5.4) Turkey Ertan 1996 (unpublished 

data) 
Kohli 14 1991 Healthy subjects (30) >50  Hindi Brink 1984; Yesavage 

1983 

Assessment scale: HDRS 

Akdemir 32 2007 AD/MCI patients vs. healthy controls (80) >65 Turkey Akdemir 2001 

Mavioglu 18 2006 AD/MCI patients(29) vs. controls(27) AD/MCI: 70.5 (sd 7.1) 
Controls 68.4 (sd 7.7) 

Turkey Hamilton 1960 
Akdemir 1996  

Örsel 28 2004 AD (39) & healthy (42) AD: 71.2 (sd 9.5) 
Healthy: 67.9 (sd 6.1) 

Turkey Akdemir 2001 

Akdemir 19 2001 Patients with depression (50) vs. healthy 
(44) 

34.9 (sd 10.6) Turkey Tegin 1987; Williams 
1978 

Sagduyu 80 1997 Patients age >60 (92) 67 (sd 5.4) Turkey - 

Assessment scale: HADS 

Elci 35 2008 COPD patients (78) 58.9 (sd 10.1) Turkey Gudmundsson 2005 
Senturk 36 2007 Leprosy patients (65) 55.5 (sd 14.8) Turkey Hermann 1997; Aydemir 

1997 

Assessment scale: CES-D 

Reijneveld 34 2007 Dutch (304), Turkish (330), Moroccan 
(299)  

55-74  NL Radloff 1986; Beekman 
1997; Spijker 2004 

Van der 
Wurff 3 

2004 Dutch (304), Turkish (330), Moroccan 
(299) 

55-74  NL Radloff 1977; Beekman 
1994; Spijker 2004 

Spijker 17 2004 Dutch (304), Turkish (330), Moroccan 
(299) 

55-74  NL Radloff 1977 

Names in bold: authors who are considered original author or reference author. 
GDS = Geriatric Depression Scale; HDRS = Hamilton Depression Rating Scale; HADS = Hospital Anxiety and 
Depression Scale; SDS = Zung Self-Rating Depression Scale. NL= The Netherlands; sd = Standard Deviation. 
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4C: Quality of Life (QoL) 
Assessment scale: SF-36 

Author Year Characteristics of research 
population (n=size) 

Mean age (yrs) Setting Reference 

Arslantas 82 2008 Persons with hypertension (1193) 61.1 (sd 8.1) Turkey Ware & Sherbourne 1992; 
Kocyigit 1999** 

Elci 35 2008 COPD patients (78) 58.9 (sd 10.1) Turkey Brazier 1992 
Hoopman 
50 

2008 Turkish (90) and Moroccan(79) 
cancer patients 

TR: 49.5 (sd 12.0) 
Mor: 50.4 (sd 13.3) 

NL Hoopman 2006 

Reijneveld 
34 

2007 Dutch (304), Turkish (330), 
Moroccan (299) 

55-74  NL Ware 1933; Aaronson 1998 

Goz 86 2007 Diabetes patients (66) >18 (64% >50) Turkey Pinar 1995 (unpublished data); 
Ware & Sherbourne 1992 

Demiral 23 2006 Community dwelling adults (1.279) 42.9 (sd 14.7) Turkey Pinar 2005 (unpublished data); 
Kocyigit 1999**; Ware 1998 

Hoopman 
13 

2006 Turkish (90) and Moroccan (79) 
cancer patients 

TR: 49.5 (sd 12.0) 
Mor: 50.4 (sd 13.3) 

NL Pinar 2005; Sabbah 2003 

Soyyigit 87 2006 COPD patients (45) 66 (sd 10) Turkey Ware 1992 
Aydin 84 2006 Older persons with coronary bypass 

(120) 
70.4 (sd 3.5) Turkey Ware 2000 

Pinar 29 2005 Cancer patients (419)  51 (sd 12) Turkey Fisek 2002 (unpublished data) 
Aydemir 83 2005 Persons with hypertension (938) 58.1 (sd 11.2) Turkey Ware 1992; Kocyigit 1999** 
Spijker 17 2004 Dutch (304), Turkish (330), 

Moroccan (299) 
55-74  NL Aaronson 1998 

Sabbah 15 2003 Lebanese population (524) 38.8 (range 14-86)* Lebanon Ware 1996 
Aydin 85 2002 Heart patients (40) 65.3 (sd 3.3) Turkey - 

Names in bold: authors who are considered original author or reference author. 
* Mean age suboptimal, but study of reference author for Arabic version of SF-36; **Not available. 
SF-36 = Short Form 36; COPD = Chronic Obstructive Pulmonary Disease; sd = Standard Deviation; TR = Turkish; 
Mor. = Moroccan; NL= The Netherlands. 

 
 
 
4D: Loneliness  
Assessment scale: UCLA-Loneliness Scale (UCLA-LS) 

Author Year Characteristics of research population 
(n=size) 

Mean age (yrs) Setting Reference 

Durak Batigün47 2005 Community dwelling adults (683) 15-65; 41-64 (10%) Turkey Russell 1980; Demir 1989 

Names in bold: authors who are considered original author or reference author. 

 
 
 

Names in bold: authors who are considered original author or reference author. sd = Standard Deviation. 

 
 
 

4E: Activities of Daily Living (ADL) 
Assessment scale: Barthel Index (BI) 

Author Year Characteristics of research population (n=size) Mean age (yrs) Setting Reference 
Sahin 93 2008 Relatives of patients aged >67 years (60)  77 (sd 5.7) Turkey Kucukdeveci 2000 
Tamam,Y. 94 2008 Stroke patients (103) 57.9 (sd 10.0) Turkey Mahoney & Bathel 1965  
Tamam,B. 75 2008 Older post stroke patients (106) 66.5 (sd 6.1)  Turkey Mahoney & Barthel 1965 
Kucukdeveci27 2000 Stroke patients (50), spinal cord injury patients 

(50) 
58 Turkey Shah 1992 
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Assessment scale: Functional Independence Measurement (FIM) 

Author Year Characteristics of research population (n=size) Mean age (yrs) Setting Reference 

Kutlay 40 2007 Acquired brain injury patients (155) 58.8 (sd 14.7) Turkey Kucukdeveci 2001 
Dirik 37 2006 Older community dwelling persons (133) 75.3 (sd 6.7) Turkey Dodds 1993; Barnes 

2004; Collen 1991 
Gokkaya 38 2006 Stroke patients (83) 58 (sd 12) Turkey Kucukdeveci 2001 
Gokkaya 39 2005 Stroke patients (60) & 58 controls 58.2 (sd 13.6) Turkey Kucukdeveci 2001 

Kucukdeveci26 2001 Stroke patients (51) 58.8 Turkey - 

Names in bold: authors who are considered original author or reference author. 
NA = not available; sd = Standard Deviation. 
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Abstract 
Background: In the Netherlands, older adults of Turkish, Moroccan and Surinamese 

descent form the largest groups of “first-generation immigrants”. Next decade, they will 

comprise 5% of the general Dutch population. When compared to native Dutch, rates of 

general health problems and chronic diseases are higher among older immigrants. With 

the aging of the first generation immigrants and the higher prevalence of cardiovascular 

diseases, the incidence of mild cognitive impairment (MCI) and dementia are expected to 

increase as well. 

This paper presents the design of a population-based, cross-sectional cohort study to 

assess prevalence of MCI and dementia in the largest immigrant groups in the 

Netherlands. 

Methods/Design: Participants, aged 55 years and older, of Dutch, Turkish, Moroccan 

(Arabic and Berber speaking), and Surinamese (Hindi and Sranantongo speaking) 

background, will be recruited via their general practitioners. Main outcome is the 

prevalence of MCI and dementia in these largest immigrant groups in the Netherlands. 

Secondary outcomes are prevalence of other relevant health problems in older immigrant 

adults, e.g. comorbidity, loneliness, depression, health related quality of life,  care needs 

and use of care by older immigrant adults with diagnosed dementia. Cognitive functioning 

is assessed by the Cross Cultural Dementia screening, which was designed specifically for 

illiterate or low-educated people from different cultures speaking different languages. 

Secondary outcomes will be assessed by means of a systematic comprehensive geriatric 

assessment. 

Discussion: This study will provide important information on the prevalence of MCI and 

dementia and related comorbidity in elderly immigrants in the Netherlands. 
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Background 
A substantial and still increasing part of the general population in European countries 

consists of non-Western immigrants, who –in general– arrived in the 20
th

 century as labour 

workers 
1
. In the Netherlands, most immigrants came from Turkey, Morocco, and former 

colony Suriname. Their proportion of the Dutch population will grow from 7.2% in 2003 to 

14.6% by 2020. The “first-generation immigrants” are currently aging and in the next 

decade, the number of non-western immigrants over 60 years of age will increase to 5% of 

the peer population  
2
. The Turkish and Moroccans came to the Netherlands during the 

1960s and early 1970s, and most of them have difficulties speaking and writing Dutch 
3
. 

The Surinamese migrated to the Netherlands during the process of decolonization which 

took place around 1975. They are familiar with Dutch society and have good command of 

the Dutch language, as they were taught Dutch language at school. In general, older 

immigrants have a lower educational level and a lower socio-economic status (SES) than 

the older native Dutch 
4,5

. 

Immigrants often face particular health problems and are vulnerable to a number of 

threats to their physical and mental health 
6
. However, their specific health needs are often 

poorly understood, communication with health care providers remains poor, and health 

systems are not prepared to respond adequately to their needs 
6
. In the Netherlands, 

when compared to native Dutch, rates of general health problems are higher among older 

immigrants. Not only do they experience poorer general health, they also report higher 

frequencies of chronic diseases at a younger age  
3,7-10

. Use of formal health care services, 

such as home care, is less frequent among older migrants, mostly because of unfamiliarity 

with the (in)formal procedures 
8,11

,  and because of cultural differences 
7
. Because first-

generation immigrants are often underrepresented in general health surveys and clinical 

research, specialised therapy or care cannot be provided, nor can appropriate health care 

policy be developed 
12

. 

The above-mentioned factors underscore the urgent need for reliable and valid health 

assessment scales that can overcome language and cultural barriers. Cross-culturally 

adapted health assessment scales would enable professionals to assess each patient’s 

health in the patient’s own cultural context. However, we recently concluded that there is 

a lack of high-standard cross-culturally adapted assessment scales 
1
. 

Parallel with the aging of the immigrant population and the higher prevalence of 

cardiovascular diseases 
7,10

, mild cognitive impairment (MCI) and dementia might become 

a common phenomenon in this specific group 
13,14

. In western populations, prevalence of 

MCI differs between 3.0% and 19.0% depending on definition 
15

. The most common 

subtype of MCI, amnestic MCI (aMCI), presents with prominent memory impairment and is 

likely to progress to dementia with 10 to 15% per year 
16

. The overall prevalence of 

dementia in Western populations is generally found to be between 5.4 and 6.4% of those 

aged 60 years and above 
17,18

. Higher prevalence of MCI and dementia has been described 

for older African-American and Hispanic people in the United States of America, and for 

Africa-Caribbean and South Asian people in the United Kingdom  
19-25

. Recent research in 
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Denmark showed a prevalence of dementia of 13.5% among older Turkish immigrants, 

compared to 7.0% in the Danish population. Dementia was assessed using ICD-10 criteria 

and the Mini Mental State Examination (MMSE)  
26

, though the researchers stated that the 

MMSE had specific shortcomings 
27

. 

The assessment of dementia may be influenced by language barriers, cultural variations in 

expression of symptoms, and the fact that most cognitive screening instruments 

themselves are affected by culture 
28,29

. Cognitive capacities of low-educated and illiterate 

persons are generally underestimated by common screening instruments, which can result 

in overestimation of dementia prevalence 
30

. However, it is important to know MCI and 

dementia prevalence in older migrant adults to prepare health care professionals and care 

facilities, and to give adequate information about these syndromes to the specific groups 

of older migrants. 

In 2005 Goudsmit et al. developed the Cross-Cultural Dementia screening test (CCD), a 

nonverbal cognitive screening test battery which can distinguish older migrant adults with 

mild to moderate dementia from their healthy peers  
28,31

. The current version of the CCD 

can be administered in Dutch, in Turkish, in two Moroccan languages (Moroccan Arabic 

and Berber), (Al Hoceima dialect), and in two Surinamese languages (Hindi and 

Sranantongo) ). The CCD measures multiple cognitive functions and can be used cross-

culturally, because the visual test materials are all suitable for persons from different 

cultures. Language barriers are minimal because instructions are in the patient’s own 

language-spoken by a computer-, and the patient’s response is mostly nonverbal. 

 

The aims of the present study are: 

 To assess prevalence of MCI and dementia in the largest immigrant groups in the 

Netherlands by means of the CCD, 

 To assess prevalence of other relevant health problems in older immigrant adults, 

e.g. comorbidity, loneliness, depression, health related quality of life, and 

 To assess specific care needs and use of care by older immigrant adults with 

diagnosed MCI and dementia. 

 

 

Methods 
 

Design and setting 

This population-based, cross-sectional study will be conducted in the four largest cities of 

the Netherlands, i.e. Amsterdam, Rotterdam, The Hague and Utrecht, and in three 

medium sized cities: Hoorn, Haarlem and, Zaandam. In the first four cities, Turkish, 

Moroccan and Surinamese populations are at least twice as dense as compared to other 

towns and regions in the Netherlands. The latter three cities also have a relative large 

migrant population 
32

. On a voluntary basis, community-dwelling participants will be 
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recruited from general practitioners’ (GP) practices in areas with low socio-economic 

status (SES) 
33

. Inclusion will take place from May 2010 to May 2013. 

 

Participants 

Inclusion criteria are: age of 55 years or older, born in Turkey, Morocco, Suriname or the 

Netherlands, and able to speak and understand either Dutch or one of the languages of 

the country of origin. The ethnic groups will be represented by their languages: Dutch by 

the Dutch language, Turkish by the Turkish language, Moroccan by Moroccan Arabic and 

Berber, and Surinamese by Hindi and Sranantongo. Dutch participants will serve as control 

group. Exclusion criteria are: previous neurological or psychiatric diseases with possible 

persisting effect on cognitive functioning, severe sensory deficits that preclude 

engagement in the assessments, or no informed consent. The exclusion criteria can be 

obtained from the subject, a family member and/or the GP. 

 

Procedure 

All participants will be invited to participate via a (bilingual) letter sent by their GP and the 

research team, followed by a personal invitation by phone by one of the bilingual and 

bicultural interviewers. Research appointments will take place either in the GP’s practice, 

in a social center (i.e. primary care health center and community center), or at the 

participant’s home, depending on their preference. After informed consent is obtained, 

the research appointment exists of an interview, during which a systematic geriatric 

comprehensive assessment (CGA) by means of an interview is administered, and cognitive 

testing by means of the CCD. The research appointment takes 60 to 90 minutes. In the 

informed consent procedure, participants also will be asked permission: a. to register their 

medical history from the GP’s medical charts, and b. to contact a relative in order to collect 

more information about cognitive functioning of the participant. This last part of the 

informed consent procedure will be used only when participants score below the pre-

defined cut-off of the CCD. 

 

Approval 

The study was approved by the local medical ethical committee of the Academic Medical 

Center of the University of Amsterdam. 

 

Measurements 

During the research appointment, trained bilingual and bicultural interviewers will 

administer the CGA and cognitive testing with the CCD. For Turkish and Moroccan 

participants, this will be done during an interview in their own mother tongue. The 

Surinamese and the Dutch participants will complete the CGA as a self-administered 

questionnaire in Dutch because of their command of the Dutch language. These 

participants will perform the CCD in their preferred language (Dutch, Hindi or 

Sranantongo). 
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Systematic Comprehensive Geriatric Assessment (CGA) 

The CGA is derived from two sources. First, during the design of this study, the Dutch 

Ministry of Health, Welfare and Sport commissioned the National Care for the Elderly 

Programme. Under this Programme, The Older Persons and Informal Caregivers Survey 

Minimal dataset (TOPICS-MDS) was developed. An extensive description of TOPICS-MDS 

has been published elsewhere 
34

. To summarize, TOPICS-MDS gathers the following: 

demographic characteristics, morbidity, health related quality of life (EuroQuol-5D+C) 
35,36

, 

functional status, emotional wellbeing, social functioning and health services utilisation. If 

applicable, from the informal caregiver or relative, information is collected on 

demographics, hours of informal care, Quality of Life, and Care related Burden. 

Secondly, instruments and questionnaires will be added that are relevant for the research 

questions. For the participant, quality of life will also be assessed with the COOP/WONCA 

charts 
37

. These charts measure six core aspects of functional status: physical fitness, 

mood, daily activities, social activities, change in health and overall health. The reference 

period is two weeks. The COOP/WONCA has been translated into at least 19 languages, 

and is validated in Turkish and Arabic 
38

. To the morbidity scale of TOPICS-MDS, bipolar 

mood disorder and mental handicap are added, as they could influence cognitive 

functioning 
13

. Because depression is a common phenomenon in older migrant persons 
8,10

, 

the Geriatric Depression Scale (GDS) will be added. The version with two questions (GDS-2) 

will be asked first and when the participant answers both questions affirmative, the GDS-

15 will be administered 
39,40

. Loneliness is another major problem among older persons in 

the Netherlands and because older migrants have potentially an even higher risk of 

loneliness, the De Jong Gierveld Loneliness Scale (DJGLS) has been added 
41,42

. The DJGLS 

has recently been used in Turkish people in Germany 
43

. Finally, the participant will be 

asked about use and kind of medical care in the home country. We would like to verify a 

finding from earlier research, that most people don’t seek medical care in their home 

country because they are dissatisfied with their Dutch GP, but because of new complaints 

during the stay there 
44

. For the relative or caregiver of the participant, two questionnaires 

will be added, which will be administered only if the participant scores below cut-off at the 

CCD. First, the abbreviated form of the Informant Questionnaire on COgnitive Decline in 

the Elderly (IQCODE-sf) will be taken, in which the informant is asked to compare the 

participant’s current cognitive functioning with cognitive functioning ten years before 
45,46

. 

The IQCODE-sf has been validated in Turkey in 2010 
47

. Second, the NeuroPsychiatric 

Inventory Questionnaire (NPI-q) will be taken, which assesses behavioural problems in 

patients with dementia 
48,49

. 

Comorbidity will be scored systematically with the Charlson Comorbidity Index (CCI) 
50

, the 

Local and National Health Monitor 
51

 and the International Classification in Primary Care 
52

. 

CCI scores range from 0 to 31, with a higher score indicating more and/or more severe 

comorbidity. In the other comorbidity scales, a count is made of the different diseases 

and/or conditions. 
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Cross-cultural adaptation of the systematic CGA 

For forward-backward translation of the Dutch version of the CGA into Turkish, the two 

Moroccan languages and the two Surinamese languages, we followed the guidelines of the 

European Organization for Research and Treatment of Cancer (EORTC) for cross-cultural 

adaptation of questionnaires 
53

. Two independent forward translators who were native 

speakers of the target language translated all items. We generated the Moroccan-Arabic 

version in phonetic Arabic script and the Berber version in commonly used Latin script to 

make it easier to administer. Differences were reconciled in a consensus meeting, and 

another translator who was also proficient in Dutch back translated the forward 

translation. Any discrepancies were discussed and resolved by the Moroccan and 

Surinamese interviewers and the Turkish research coordinator (ÖU), resulting in a final 

translation. Five persons per language group were then invited to perform the Three-Step 

Test-Interview (TSTI) 
54

. The TSTI is an instrument for pre-testing a self-completion 

questionnaire by observing actual instances of interaction between the instrument and 

respondents (the response process). 

This process led to some additional minor changes in grammar and wording. Although a 

large part of the Surinamese population speaks Dutch, their cultural background differs 

substantially from that of the native Dutch. Therefore we also created two Surinamese 

versions, for Creole (Sranantongo) and Hindustani (Hindi). 

 

Cross-Cultural Dementia screening (CCD) 

The CCD was designed specifically for illiterate and/or low-educated people. It requires 

almost no general factual knowledge and no reading or writing skills 
31

. The CCD consists of 

three subtests that are sensitive to cognitive impairment due to dementia: visual memory, 

mental speed and selective and divided attention. Every subtest has multiple examples to 

ensure that the subject understands the instructions. The test uses visual stimulus material 

that is suitable for people from different cultures/ethnicities. Furthermore, the subtests 

require only minimal verbal response or nonverbal responses of the subject, such as 

pointing to the right alternative. On a computer with sound system, the test instructions 

can be given by an administrator who selects digitally recorded voice samples in the 

appropriate language (Dutch, Turkish, Moroccan Arabic and Berber, Hindi and 

Sranantongo). This way of test administration is generally well understood by older 

migrants from different cultures. Administration time is approximately 20 minutes. The 

CCD has high sensitivity and specificity for dementia syndromes (resp. 85% and 89%), the 

retest reliability is good, and the test is only minimally to moderately sensitive to 

educational and cultural differences 
31

, [Goudsmit, M, Uysal-Bozkir, Ö, Parlevliet, JL, van 

Campen, JE, Schmand, B 2014. The Cross-Cultural Dementia Screening (CCD): a new 

neuropsychological screening instrument for dementia in low-educated and illiterate 

elderly migrants]. 
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Training of the interviewers and correction of data 

Bilingual and bicultural interviewers administer the CGA and CCD. All are students of 

psychology or a related discipline. They will receive 9-12 hrs of extra training in 

administration and scoring of the CGA and the CCD by the researchers (JP and ÖU). To 

ensure accuracy of data collection and data entry, trained research assistants will review all 

questionnaires and CCD-test forms for possible errors. If any errors are identified, these 

will be discussed with the interviewer and corrected by the research assistant. 

 

 

Results 
 

Primary outcome 

The primary outcome of the SYMBOL study is the prevalence of MCI and dementia in the 

largest immigrant groups in the Netherlands, aged 55 years and over, as assessed with the 

CCD in the Turkish, Moroccan Arabic and Berber, Hindi and Sranantongo versions. This 

prevalence will be compared with the prevalence of MCI and dementia in a matched 

sample of native Dutch participants, assessed with the CCD in the Dutch language version. 

Mild cognitive impairment (MCI) is defined as delayed recognition score on the delayed 

visual memory task of the CCD below the 10
th

 percentile, in the presence of subjective 

memory problems, i.e. mild or severe problems with cognitive function, as rated in the last 

question of EQ-5D+C by participant’s self-report 
36

. Presence of dementia is defined as 

scoring below the cut-off scores established in the CCD validation study, in which logistic 

regression analyses showed that a combination of the three subtests generated a 

sensitivity of 85% and a specificity of 89% in predicting dementia in a group of 108 migrant 

and Dutch dementia patients (Alzheimer, vascular, frontotemporal, and Lewy Body) and 

matched healthy controls [Goudsmit, M, Uysal-Bozkir, Ö, Parlevliet, JL, van Campen, JE, 

Schmand, B 2014. The Cross-Cultural Dementia Screening (CCD): a new neuropsychological 

screening instrument for dementia in low-educated and illiterate elderly migrants]. 

 

Secondary outcomes 

The prevalence of other relevant health problems in participants, e.g. comorbidity, 

loneliness, depression and health related quality of life will be obtained from the CGA. 

Care needs and use of care by immigrants with diagnosed dementia and their care givers 

will also be obtained from the CGA. 

 

Statistical analyses 
 

Sample size 

We will include 2000 older immigrants (500 per ethnic group) and 500 older Dutch natives. 

Ages range from 55 to 85 years, stratified into five-year age groups. Based on previous 

research and the composition of the Dutch population, we expect 1. that Turkish and 
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Moroccan participants will be most difficult to include, and 2. that the older they are, the 

more difficult inclusion will be, so that probably few Turkish or Moroccan participants will 

be included in the oldest age groups 
8,55

. Thus, Turkish and Moroccan participants will 

determine the composition of all age strata in the other ethnic groups. Furthermore, based 

on the study of Rosenbaum et al, we hypothesize that dementia prevalence among older 

immigrants will be twice as high compared to older native Dutch 
27

. 

Based on the expected age distribution and the above-mentioned premises, we expect to 

find approximately 2% participants with dementia in the Dutch group (N=500), and 

approximately 4% in the immigrant groups (N=2000). The study will have ca. 90% power to 

detect the hypothesized differences in dementia prevalence with alpha = 5% (one-tailed). 

 

Prevalence of MCI and dementia 

The prevalence ratios of MCI and dementia in the ethnic groups will be calculated based 

on the definition above, and differences between the immigrant groups and the Dutch 

control group will be analyzed using chi-square tests. 

 

Health problems in participants 

Participant’s characteristics and outcomes of the CGA will be summarized using descriptive 

statistics. Distribution of frequencies will be used to describe the patient characteristics, 

average and standard deviation for continuous variables. Differences in patient 

characteristics are tested by chi-square test or the Mann-Whitney U test, p <0.05 is 

considered as statistically significant. In all analyses, statistical differences will be 

quantified using the corresponding 95% confidence intervals. 

 

Care needs and use of care by migrants with diagnosed dementia and their care givers 

These data will be summarized using descriptive statistics. A comparison will be made 

between Dutch participants and their care givers and participants from the other language 

groups. 

All statistical analyses will be performed Statistical Package for the Social Sciences (SPSS) 

version 20.0 (SPSS Inc., Chicago, IL). 

 

 

Discussion 
With the aging migrant population in many countries in Europe, and their higher 

prevalence of cardiovascular diseases, there is an urgent need to determine the prevalence 

of MCI and dementia in this specific population. The study will use a promising dementia 

screening instrument, the Cross-Cultural Dementia screening (CCD), which was designed 

specifically for illiterate or low-educated people from different cultures and speaking other 

languages. Other health problems will be assessed with a cross-culturally adapted CGA, 

and care needs and use of care by migrants with diagnosed dementia and their care givers 

will be listed, which are unique features of this study. To our knowledge, this study is the 
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first larger population-based study focusing on prevalence MCI and dementia in immigrant 

groups in Europe. 

Knowledge about the prevalence of MCI and dementia, and knowledge about care needs 

in the aging immigrant population will enable health care professionals and care facilities 

to prepare for this new group of patients. Furthermore, the results could lead to improved 

medical care in MCI and dementia for these specific groups, and could cause adaptation of 

guidelines regarding comorbidity and possibly prevention of problems like MCI and 

dementia. 

 

The inclusion of older migrants might be difficult because of unfamiliarity with and lack of 

interest in research, suspiciousness towards institutions in general, fear of privacy breach, 

difficulty to read or understand the invitation and information letter, and shame about 

possible cognitive decline 
11,25,56,57

. However, we will try to improve inclusion by inviting 

potential participants via the GP. In the Netherlands, virtually all inhabitants have a GP and 

in general, immigrants groups have a  high utilisation of GP services 
58

. Trustworthiness of 

the GP is ensured by liberty of choice of GP and the possibility to change from one GP to 

another if desired. Furthermore, the invitation letter will be written Dutch and in an 

appropriate language for the potential participant (Turkish, standard Arabic), and will be 

followed by a telephone call from a bilingual and bicultural interviewer to give further 

explanation about the study and its objectives, and to answer any questions. This 

procedure was applied by the Public Health Service Amsterdam (GGD) in their Health 

Monitor 2004 which focussed on cardiovascular risk factors among Turkish, Moroccan and 

Dutch inhabitants of Amsterdam 
57

. Further barriers to participation will be lowered by 

interviewing and testing the participant either in the GP’s practice, or in a social center (i.e. 

primary care health center and community center), or at the participant’s home, 

depending on the participant’s preference. 

 

The generalizability of the results will largely depend on the ability to include sufficient 

participants in all language groups and of all different ages. Despite the limitations 

addressed here, we expect that this study will provide important information on MCI and 

dementia in elderly immigrants in the Netherlands for policy makers, health care 

professionals, patients and informal caregivers. 
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Abstract 
Background: We validate a translated version of the De Jong Gierveld Loneliness Scale for 

use among older migrants from Turkish and Moroccan descent and validate the original 

Dutch version of the same scale for Surinamese migrants in the Netherlands. 

Methods: The data were derived from a population-based cross-sectional study among 

community-dwelling individuals aged 55 and older. In addition to translating the DJGLS for 

these ethnic groups, several statistical analyses were performed to assess the scale’s 

reliability and validity. 

Results: The DJGLS proved to be internally consistent and to have adequate convergent 

validity among all ethnic groups. Latent structure analysis confirmed the two latent factors 

(emotional and social subscales) in all groups, but also showed that fit was not optimal in 

most groups. Known groups validity was observed using functional limitations and 

subjective health as grouping variables. 

Conclusions: The results provide sufficient support for use of the translated version of the 

11-item DJGLS among Turkish and Moroccan older migrants and use of the Dutch version 

for Surinamese older migrants as a reliable and valid measure of loneliness. Fit of latent 

structural models varied between good and poor. Further research is needed to investigate 

ethnic differences in levels and determinants of loneliness. 
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Background 
The number of older migrants in Europe has grown and will keep increasing in the coming 

decades 
1
. Older migrants represent a large variety of migration histories and countries of 

origin. In the Netherlands, as in other northwestern European countries, older adults of 

Turkish and Moroccan descent form the largest groups of migrants, together with those of 

Surinamese descent. The first Turkish and Moroccan migrants came as “guest workers” in 

the 1960s and early 1970s, while immigration flows from Suriname derive from colonial 

relations (1975). Currently, 137,000 individuals in the Netherlands aged 55 and older are of 

Turkish, Moroccan or Surinamese origin, representing 38.6% of the non-Western older 

population and 2.7% of the total Dutch older population 
2
. 

Older migrants’ situation has increasingly caught the interest of healthcare professionals 

and policymakers. Their latent vulnerability is frequently referred to hereby: being old and 

having a migrant background means a double risk of being vulnerable in terms of 

socioeconomic conditions and health, as supported by a number of empirical studies 
3-5

. In 

the Netherlands, this holds particularly for older Turkish and Moroccan migrants, less for 

those from Suriname. Turkish and Moroccan older migrants are often Muslim and low-

educated persons who have difficulties speaking and writing Dutch and bridging the great 

cultural distance between their home country and Dutch society. By contrast, Surinamese 

older migrants are better educated, often speak Dutch, and are more familiar with the 

norms and values of Dutch society owing to their colonial relations, which have 

strengthened their labor market position and socioeconomic status 
6
. Compared to the 

native-born older population, rates of general health problems are higher among older 

migrants 
7
. They seem not only to experience poorer general health but also report higher 

frequencies of chronic diseases at a younger age than their native Dutch counterparts 
8
. 

Given all this, one may expect them to be vulnerable socially speaking too. Lack of financial 

resources and poor health limit people’s mobility, access to social activities, and family and 

friends togetherness, thereby narrowing social relations and potentially increasing the 

likelihood of loneliness 
9-11

. Additionally, because of their migration history, they often miss 

family and friends in their homeland 
12,13

. Despite the rapid growth in the number of older 

migrants in Europe, research on loneliness among this group is still rare and in an 

explorative stage. So far, there are a few qualitative and quantitative small-scale studies 

reporting high levels of loneliness 
4,14

. More research is needed, given the wide range of 

negative effects of loneliness on both physical and mental health 
15,16

, and in order to 

develop effective loneliness prevention strategies and interventions for aging migrants. 

The lack of a reliable and valid instrument to measure loneliness among migrant 

populations hinders cross-cultural studies. The De Jong Gierveld loneliness scale (DJGLS) is 

frequently used. It was developed in the mid-1980s in the Netherlands 
17,18

 and has been 

translated and validated in several other European countries, China and Japan 
19-22

, but 

only for use by natives. Whether this DJGLS, developed from a Western perspective, is 

suitable for migrant populations in Europe, is still questionable. 
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This study therefore focuses on Turkish, Moroccan and Surinamese older adults living in 

the Netherlands, and aims to 1) translate the DJGLS into their home-country language and 

2) evaluate psychometric properties of the DJGLS to assess its cross-cultural validity. 

 

 

Methods 
 

Design and participants 

Our study is part of a population-based cross-sectional study called the SYMBOL study 

(Systematic Memory testing Beholding Other Languages), designed to investigate a newly 

developed non-verbal dementia-screening test and to examine health status of older 

migrants in five domains: cognition, depressive symptoms, physical functioning, quality of 

life and loneliness 
23

. To this end, 2550 community-dwelling older migrants of Turkish, 

Moroccan and Surinamese descent (nearly all first-generation migrants), together with 

Dutch natives aged 55 years and older, were approached from GP practices in low 

socioeconomic status suburbs in the four largest Dutch cities (Amsterdam, Rotterdam, The 

Hague, and Utrecht) between May 2010 and April 2013, of which 1,140 agreed to 

participate. The Surinamese participants were divided into Creole and Hindustani, as the 

two groups differ racially and culturally: Surinamese-Creole are of African heritage while 

Surinamese-Hindustani are of Asian heritage. This distinction was based on self-report. The 

SYMBOL study was approved by the local ethical committee of the Academic Medical 

Center. 

All participants were invited to take part in our study via a bilingual letter, followed by a 

personal invitation by phone by one of the bilingual research assistants. The invitation was 

accepted by 1140 participants: 218 Turks, 173 Moroccans (29 of them Berber-speaking), 

181 Surinamese-Creole, 71 Surinamese-Hindustani and 497 natives. Irrespective of their 

proficiency level in Dutch, the migrants were able to express themselves in one of the 

languages of the country of origin – Turkish, Moroccan-Arabic (the main spoken language 

of Morocco) or Tarifit (a Berber language used in Northern Morocco’s Rif Mountains, 

where the majority of the Dutch Moroccans are from), Sranantongo or Sarnámi (the most 

spoken Surinam languages by Creoles and Hindustani, respectively). 

Interviewers were matched to participants on the basis of ethnic origin. All participants 

completed a structured questionnaire. Besides the DJGLS, information was collected on 

health and socio-demographic characteristics such as age, gender, education and living 

situation. Interviews were conducted either in health and community centers or at the 

participant’s home. The duration of the complete interview was 60 to 90 minutes; the 

DJGLS took about 10 minutes. 

 

 

 



Loneliness and older migrants 

65 

Translation and cultural adaptation of the DJGLS 

The DJGLS is composed of eleven items (see Appendix), six negatively formulated (i.e., “I 

miss having people around me”) and five positively formulated (i.e., “There are enough 

people I feel close to”), with the following three response categories: “no”, “more or less” 

and “yes” 
17,18

. Scores for the five positively formulated items were reversed. Each item is 

considered as a dichotomous variable with “more or less” being merged with “no” for the 

positive items and with “yes” for the negative ones. The total scale score is the sum of the 

item scores, ranging from 0 (not lonely) to 11 (extremely lonely). A score of 3 or higher is 

an indication of loneliness 
24

. If two or more out of the 11 items of the DJGLS were missing 

(n=39), the total scale score was not computed 
18

. 

The DJGLS is used not only as a general loneliness scale but also as a measure to study 

emotional loneliness (represented by the six negatively formulated items) and social 

loneliness (represented by the five positively formulated items) separately 
19,25,26

. 

Emotional loneliness is the lack of a specific, intimate relationship, and social loneliness is 

a lack of social integration and embeddedness 
27

. If one or more out of the items from the 

emotional and social subscale, respectively, were missing (n=53 and 26, respectively), the 

total subscale score was not computed 
18

. 

For the forward-backward translation of the Dutch version of the DJGLS into Turkish, the 

two Moroccan languages and the two Surinamese languages, we followed the guidelines 

of the European Organization for Research and Treatment of Cancer for cross-cultural 

adaptation of questionnaires 
28

. All items were translated by two independent forward 

translators who were native speakers of the target language. We generated the Moroccan-

Arabic version in phonetic Arabic script and the Tarifit version in commonly used Latin 

script to make it more appropriate for interviewer administration purposes. 

Differences in translations were reconciled in a consensus meeting, and the resulting 

common forward translation was back-translated by another translator who was also 

proficient in Dutch. Any discrepancies were discussed and resolved by Moroccan-Arabic 

and Surinamese research assistants and the Turkish research coordinator, resulting in a 

final translation for the described ethnic groups. 

Five persons per ethnic group were then invited to perform the Three-Step Test-Interview 

(TSTI) 
29

. The TSTI is an instrument for pre-testing a self-completion questionnaire by 

observing actual instances of interaction between the instrument and respondents (the 

response process). Because this process consists mainly of cognitive processing 

(“thinking”) and is therefore hidden from the observer, the concurrent think-aloud 

protocol is used as a technique to make the thought process observable. This process led 

to some additional minor changes in grammar and wording. The final translations for the 

Turkish, Moroccan and Surinamese groups may be found in the online version of this 

article. 
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Variables and measures for the validation 

All participants completed a structured questionnaire. This questionnaire, The Older 

Persons and Informal Caregivers Survey Minimum DataSet (TOPICS-MDS; (Lutomski, 2013 

#620), covers background information and items of existing (sub)scales. Besides the DJGLS, 

information was collected on socio-demographic characteristics such as age, gender, 

education, living situation and marital status. Relevant to our study, two health indicators 

were also included: a subjective and an objective one. Self-rated health was obtained using 

the question “How is your health in general?” with five answer categories ranging from 

excellent (=1) to poor (=5), with lower scores representing better self-rated health 
30

. 

Functional limitations were assessed using the eight items from the modified Katz Index 

score of Activities of Daily Living 
31

. Participants were asked if assistance is required (0=no, 

1=yes) for the following basic functions: bathing, dressing, eating, toileting, use of 

incontinence products, getting up from a chair, brushing hair/shaving and walking. The 

total ADL-score was not computed for those with one or more items missing. Two items 

from the modified Katz Index of Instrumental Activities of Daily Living (IADL) 
31,32

 – “help in 

taking medicines” and “help in dealing with finances” (0= no, 1=yes) – were used to 

examine divergent validity. The questionnaire also provides information about participants’ 

quality of life (two items), emotional well-being (subscale) and social functioning (one 

item). Quality of life was assessed firstly by the question “How is your quality of life in 

general?”, with five answer categories ranging from “excellent” to “poor”, with lower 

scores representing better quality of life; this is formed phrasing similar to the self-

perceived health question from the RAND-36, which is an internationally recognized 

health-related quality of life survey validated for use in the Netherlands 
30,33

. Secondly, a 

modified version of Cantril’s Self Anchoring Ladder was used: “What report mark would 

you give your life at this moment?” 
34

. Although not all lonely people have mental well-

being problems (or vice versa), it is known from the literature that loneliness is associated 

with negative feelings 
35

. Information about participants’ emotional well-being was 

obtained by the mental well-being subscale of the RAND-36. The subscale is comprised of 

five items asking participants how often in the past four weeks they have felt “nervous”, 

“calm and tranquil”, “despondent and sombre”, “happy” or “so sombre that nothing could 

cheer [them] up”, with six answer categories ranging from “always” to “never”. Negative 

attributes (e.g. nervous) are scored from 0 to 100, whereas positive attributes (e.g. happy) 

are reverse-scored. Individual item scores are averaged and rescaled to produce a 

summary score between 0 and 100 so that higher scores reflect a more positive emotional 

state 
30,33

. Summary scores were not computed for those with two or more items missing. 

Social functioning was assessed with the only item from the social functioning domain of 

the RAND-36 that was included in the questionnaire, “How often in the past four weeks 

have your physical health or emotional problems hampered your social activities (such as 

visits to friends or close family members)?”, with answer categories ranging from 

“continuously” to “never” 
30,33

. 
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Statistical analyses 

All Turkish and Moroccan participants were interviewed in their own language. Although 

the Surinamese-translated versions of the DJGLS were available, the Surinamese 

participants appeared to have sufficient Dutch language proficiency and hence preferred 

to fill in the questionnaire as a self-administered questionnaire in the Dutch language, like 

the Dutch group did. For this reason, we assessed only the psychometric properties of the 

Dutch version of the DJGLS in the Surinamese study population. 

The DJGLS has been tested for reliability and validity. Reliability of the scale was assessed 

by Cronbach’s alpha for the different ethnic groups. A value of 0.70 or greater was 

considered satisfactory and adequate for purposes of group comparisons 
36

. For validity of 

the DJGLS we examined its construct validity, referring to the extent to which the 

application of the construct measures the underlying theory; we did this by testing the 

postulated two-dimensional structure of the DJGLS – emotional and social loneliness – and 

assessing its structural validity and known groups validity 
37

. 

The postulated existence of two dimensions has been examined by two variations of latent 

structure analysis. First we applied latent class analysis (LCA) performed in Latent Gold to 

examine which number of factors results in the best fitting model. We compared the fit of 

models with one to four underlying factors to find parsimonious models. We computed BIC 

and AIC as measures of the relative quality of a statistical model for a given set of data. As 

the number of factors increases, fit of the factor model to the observed data becomes 

better. The model with the lowest BIC and AIC has the best balance between fit to the data 

and the number of factors required. BIC penalizes model complexity more heavily than 

AIC. Second we applied confirmatory factor analysis (CFA) performed in Stata using the 

method of Maximum Likelihood (ML). The aim was to determine to which extent the 

latent structure model derived from LCA fits the data. We used common tests: the 

Comparative Fit Index (CFI, a non-centrality-based index computed as a function of chi-

square, degrees of freedom and sample size), the Root Mean Square Error of 

Approximation (RMSEA) as measure for model fit, and the Standardized Root Mean 

Squared Residual (SRMR, an absolute index of the fit between obtained and implied 

covariance matrices). CFI ≥ 0.95, RMSEA ≤ 0.06 and SRMR ≤ 0.08 support acceptable 

model fit 
38

. 

Structural validity was investigated by examining whether the DJGLS and the two subscales 

correlated more highly with conceptually similar constructs (convergent validity) than with 

conceptually less similar constructs (divergent validity). Quality of life, emotional well-

being and social functioning – constructs that have been shown in prior research to be 

associated with loneliness 
10,39

 – were included to examine convergent validity, two IADL 

items (“help in taking medicines” and “help in dealing with finances”) were included to 

examine divergent validity. Spearman correlation coefficients and Mann-Whitney’s U-test 

were used because of the skewed distribution of the DJGLS. 

Known groups validity, comparing mean scores across groups known to differ in underlying 

concepts of interest, was evaluated by comparing subgroups of participants that were 
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differentiated on relevant socio-demographic and health variables known to affect 

(emotional and social) loneliness feelings. We hypothesized that those aged 65 years and 

older, who do not have a partner and reported lower health or limitations in daily 

functioning would report higher levels of loneliness 
4,9-11,40

. 

If the outcomes of the LCA, CFA and results of the structural and known groups validity are 

acceptable, the construct validity of the Dutch DJGLS among older Surinamese and the 

translated version of the DJGLS among older Turks and Moroccans are also acceptable. 

Due to the small sample size of Moroccan participants who completed the questionnaire in 

the Tarifit language (n=29), these participants were excluded from the analyses and 

therefore the tests of the DJGLS within the Moroccan group refer to the Arabic translation 

of the scale. Participants with missing data on the DJGLS (n=39) were excluded, resulting in 

a starting sample of 215 Turkish, 138 Moroccan-Arabic, 172 Surinamese-Creole, 65 

Surinamese-Hindustani and 488 native Dutch older adults. A few additional cases were lost 

per analysis due to missing values on other variables; this did not lead to any bias. Apart 

from the LCA and CFA, data were analyzed using the Statistical Package for the Social 

Sciences (SPSS) version 19.0. 

 

Results 
 

Sample background characteristics 

The characteristics of the five distinct groups – Dutch, Turkish, Moroccan, Surinamese-

Creole and Surinamese-Hindustani older adults – are summarized in Table 1. Compared to 

the natives, the percentage of women among the Surinamese is higher, while there are 

notably fewer women among the Moroccans. The lower percentage of female participants 

within the Moroccan groups is in line with previous Dutch studies 
41,42

. Reasons for 

nonparticipation could be sought in lack of interest, feeling too ill, and not being allowed 

to participate by their family. In the Turkish and Moroccan ethnic groups, three-quarters of 

participants had either no formal education or only primary school. Turkish, Moroccan and 

Surinamese-Hindustani participants were married more often than the Surinamese Creole 

and native Dutch groups, and they also reported poorer self-rated health and more 

functional limitations. 

Information about the scores on the overall loneliness scale and on the two subscales is 

also presented. Relatively low floor and high ceiling effects for the total DJGLS score were 

especially observed among the Turkish respondents. The highest average loneliness score 

and the greatest proportion of lonely people were found among the Turks – two-thirds of 

them had moderate or severe feelings of loneliness with an average score of 5.1 – followed 

by the Surinamese-Hindustani, Moroccan and Surinamese-Creole groups. The native group 

had the lowest average loneliness score (2.6) and the lowest proportion of lonely people 

(37.9%). These variations by ethnicity were almost entirely a reflection of differences in 

emotional loneliness. 
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Reliability 

Cronbach’s α for the DJGLS were moderate-to-high across the ethnic groups (Table 2). For 

the total scale, alphas ranged from 0.85 (Moroccans) to 0.92 (Surinamese-Creole). The 

alphas were 0.73 (Moroccans) or higher for the emotional loneliness subscale, 0.78 

(Surinamese-Hindustani) or higher for the social loneliness subscale. 

 
Table 1: Background characteristics and loneliness of the participants by ethnic origin 

Note. Data source: SYMBOL-study (Parlevliet et al., 2014). 
*Differences by ethnicity were statistically significant at p < 0.001; tested with Kruskal-Wallis and Chi2 test. 
**Differences by ethnicity were statistically significant at p < 0.10; tested with F-test. 

 Turkish Moroccan Surinamese-
Creole 

Surinamese-Hindustani Dutch 

Background characteristics, n 215 138 172 65 488 
Age (in years)  

Range 
Mean (SD) 

 
55-83 
63.8 (6.7) 

 
55-83 
63.7 (6.5) 

 
55-87 
66.1 (8.0) 

 
55-87 
65.4 (7.8) 

 
55-94 
67.6 (8.1) 

Sex (female, %)*  55.8 31.2 64.5 61.5 51.8 
Education (%)* 

No education 
Low 
Middle 
High 
Missing 

 
32.6 
53.5 
9.3 
4.7 
- 

 
42.0 
41.3 
10.1 
3.6 
2.9 

 
- 
23.3 
62.8 
14.0 
- 

 
3.1 
55.4 
29.2 
10.8 
1.5 

 
- 
10.5 
63.9 
24.6 
1.0 

Living situation (living alone, %)* 12.6 8.0 54.7 32.3 28.5 
Marital status (%)* 

Married 
Divorced 
Widowed 
Never married 
Missing 

 
79.5 
4.2 
12.6 
3.3 
0.5 

 
89.9 
4.3 
5.1 
0.7 
- 

 
27.9 
24.4 
15.7 
31.9 
- 

 
53.8 
16.9 
16.9 
12.3 
- 

 
65.2 
11.7 
12.1 
10.7 
0.4 

Self-rated health (%)* 
Excellent  
Very good 
Good  
Reasonable 
Poor 
Missing 

 
0.5 
3.3 
24.7 
46.0 
25.6 
- 

 
5.1 
3.6 
22.5 
48.6 
19.6 
0.7 

 
4.7 
5.2 
30.8 
51.2 
6.4 
1.7 

 
4.6 
1.5 
26.2 
49.2 
18.5 
- 

 
10.5 
18.4 
44.1 
24.4 
2.3 
0.4 

Functional limitations (≥1, %)* 

Missing 
24.2 
2.8 

17.4 
0.7 

26.7 
1.2 

27.7 
3.1 

10.9 
1.0 

Loneliness, n  215 138 172 65 488 
Loneliness categories (%)*  

Not (score 0-2)  
Moderate (score 3-8) 
Severe (score 9+) 

Mean score (0-11)** 
% Floor** 
% Ceiling**  

 
32.6 
43.3 
24.1 
5.1 
15.3 
10.2 

 
44.9 
42.8 
12.3 
3.6 
18.8 
1.4 

 
55.8 
30.2 
14.0 
3.4 
29.1 
5.8 

 
46.2 
41.5 
12.3 
3.9 
20.0 
6.2 

 
62.1 
32.0 
5.9 
2.6 
35.0 
2.3 

Emotional loneliness (0-6), n  212 133 158 63 460 
Mean score** 

Missing, n 
3.2 
3 

1.7 
5 

1.6 
14 

1.9 
2 

1.1 
28 

Social loneliness (0-5), n  209 132 165 64 482 
Mean score** 

Missing, n 
1.9 
6 

1.9 
6 

1.8 
7 

2.0 
1 

1.9 
6 
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Construct validity 

Latent Class Analysis. In all five ethnic groups BIC is lowest for the two-factor solution 

(Table 3). This solution is parsimonious and fits with the theoretical concept of loneliness. 

On the basis of AIC a three-factor solution is preferred over the other models in the Turkish 

and the Moroccan groups, and a four-factor solution is preferred in the Surinamese-Creole, 

Surinamese-Hindustani, and Dutch group. 

 
Table 2: Reliability tests (Cronbach’s alpha coefficients): total, emotional and social loneliness scales 

 
Scale 

Turkish Moroccan Surinamese- 
Creole 

Surinamese-
Hindustani 

Dutch 

Loneliness, n 215 138 172 65 488 
 0.90 0.85 0.92 0.87 0.87 
Emotional loneliness, n 212 133 159 63 461 
 0.85 0.73 0.92 0.86 0.83 
Social loneliness, n  209 132 166 64 483 
 0.82 0.81 0.82 0.78 0.81 

Note. Data source: SYMBOL-study (Parlevliet et al., 2014). 

 
Table 3: Latent factor analysis fit results for one to four factors 

 Turkish Moroccan Surinamese-Creole Surinamese-
Hindustani 

Dutch 

n 215  138  175  67  492  

Factors BIC AIC BIC AIC BIC AIC BIC AIC BIC AIC 
1 2579.70 2502.18 1697.24 1629.91 1875.23 1802.44 879.76 829.05 4768.44 4671.87 
2 2501.08 2383.10 1673.76 1571.31 1806.41 1695.64 862.18 785.02 4546.97 4400.03 
3 2537.14 2378.72 1692.59 1555.01 1835.52 1686.77 887.01 783.39 4547.01 4349.68 
4 2579.66 2380.79 1718.66 1545.95 1864.05 1677.33 908.06 777.98 4587.68 4339.97 

Note. Data source: SYMBOL-study (Parlevliet et al., 2014). 
BIC = Bayesian information criterion; AIC = Akaike information criterion 

 

Confirmatory Factor Analysis 
We assessed the two postulated underlying factors of the scale in each of the ethnic 
groups (Table 4). The CFA showed a good fit for the Turkish group with respect to all three 
criteria. Fit was not sufficient in the other groups, in particular for CFI and RMSEA where 
thresholds were exceeded. In the Surinamese-Hindustani group, fit was most problematic. 
Estimated loadings of the single scale items on the two factors are reported in Table 5. All 
are higher than .50, with one exception (.49 for social loneliness, item 5, in the Moroccan 
group). 

 
Table 4: Confirmatory factor analysis model fit results for the two-factor model 

 Turkish Moroccan Surinamese-Creole Surinamese-Hindustani Dutch 

n 205 127 150 62 454 
CFI (≥ 0.95) 0.96 0.92 0.95 0.89 0.93 
RMSEA (≤ 0.06)  0.06 0.07 0.08 0.10 0.08 
SRMR (≤ 0.08) 0.04 0.06 0.05 0.07 0.05 

Note. Data source: SYMBOL-study (Parlevliet et al., 2014). 
CFI = comparative fit index; RMSEA = root mean squared error of approximation; SRMR = root mean squared 
residual. 
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Table 5: Estimated loadings of the single scale items on the two factors 

 
 

Turkish Moroccan Surinamese-
Creole 

Surinamese-
Hindustani 

Dutch 

n 205 127 150 62 454 
Emotional loneliness      

1 miss really close friend .629  .526 .705 .669 .672 
2 experience emptiness .767 .550 .857 .743 .703 
3 miss the pleasure of company .680 .580 .892 .805 .754 
4 circle of friends too limited .673 .519 .702 .638 .621 
5 miss having people around .808 .673 .895 .795 .773 
6 often, I feel rejected .652 .570 .802 .578 .523 
Social loneliness      
1 can talk about daily problems .538 .684 .638 .684 .559 
2 people to lean on when I have problems .698 .744 .768 .754 .685 
3 many people I can trust .781 .768 .619 .510 .699 
4 enough people I feel close to .808 .754 .666 .676 .701 

5 can rely on friends whenever necessary .681 .494 .736 .662 .727 

Note. Data source: SYMBOL-study (Parlevliet et al., 2014). 

 

 

 

 

Structural validity 

To examine the structural validity of the DJGLS and the two subscales, for each ethnic 

group correlations were computed of (emotional and social) loneliness with several 

constructs that are generally associated with loneliness and two variables that were 

expected to be weakly associated with loneliness – help with taking medicines and help 

dealing with finances (Table 6). The correlations for emotional and social loneliness were 

generally close to those of total loneliness and will not be discussed. The overall loneliness 

score showed significant correlations with the quality-of-life items. Participants who scored 

high on loneliness were more likely to experience poorer quality of life (range r = 0.28 

[Moroccans] – 0.47 [natives], p < 0.01), and indicate a lower report mark for their life 

(range r = -0.35 [Moroccans] – -0.46 [natives], p < 0.01). The overall loneliness score was 

also significantly correlated with the emotional well-being subscale in all the ethnic 

groups, and the correlations are in the expected direction. Participants who scored high on 

loneliness were more likely to score more negatively on their emotional state (range r = 

-0.49 [Surinamese-Creole] – -0.54 [natives], p < 0.01). And finally, participants who scored 

high on loneliness reported more often that their physical health or emotional problems 

hampered their social activities (range r = -0.17 [Moroccans] – -0.51 [Surinamese-Creole], 

p < 0.05 – p < 0.01). A much weaker correlation was found between the loneliness scores 

and the need for help with taking medication and in dealing with finances, respectively 

(range r = -0.08 [Surinamese-Hindustani] – -0.16 [Moroccans], ns to p < 0.05 and range r = 

-0.07 [natives] to -0.20 [Surinamese-Creole], ns to p < 0.01, respectively). 
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Table 6: Correlations of several convergent and divergent variables and total, emotional and social loneliness 
scales 

  Turkish Moroccan Surinamese-
Creole 

Surinamese-
Hindustani 

Dutch 

 n r n r n r n r n r 

Convergent validity      
Quality of life 
General (excellent-
poor) 

          

total 213 0.329** 138 0.283** 166 0.437** 64 0.448** 486 0.468** 
emotional 210 0.353** 133 0.265** 153 0.481** 62 0.509** 458 0.422** 
social 207 0.269** 132 0.277** 159 0.348** 63 0.293* 480 0.394** 

Report mark (0-10)           

total 210 -0.464** 115 -0.345** 167 -0.497** 64 -0.415** 486 -0.461** 
emotional 208 -0.470** 110 -0.414** 153 -0.491** 62 -0.520** 458 -0.422** 

social 204 -0.393** 112 -0.235* 162 -0.422** 63 -0.212 480 -0.388** 
Emotional well-
being (0-100) 

          

total 213 -0.534** 138 -0.538** 171 -0.485** 64 -0.534** 486 -0.540** 
emotional 210 -0.475** 133 -0.544** 157 -0.556** 62 -0.593** 458 -0.479** 

social 207 -0.543** 132 -0.430** 164 -0.342** 63 -0.364** 481 -0.463** 
Hampered social 
activities 
(continuously to 
never) 

          

total 213 -0.470** 138 -0.172* 169 -0.512** 65 -0.283* 480 -0.437** 
emotional 210 -0.430** 133 -0.240** 155 -0.558** 63 -0.339** 454 -0.428** 
social 207 -0.440** 132 -0.118 162 -0.398** 64 -0.177 474 -0.357** 

Divergent validity           
Medicationa 
(yes/no) 

          

total 212 -0.110 136 -0.163 171 -0.112 64 -0.078 486 -0.095* 
emotional 209 -0.135* 131 -0.203* 157 -0.153 62 -0.079 458 -0.106* 
social 206 -0.089 130 -0.117 164 -0.062 63 0.246 480 -0.049 

Moneyb (yes/no)           
total 211 -0.142* 137 -0.132 170 -0.198** 65 -0.106 486 -0.072 
emotional 208 -0.147* 132 -0.109 156 -0.244** 63 -0.172 458 -0.097* 

social 205 -0.120 131 -0.150 163 -0.119 64 0.027 480 -0.047 

Notes. Data source: SYMBOL-study (Parlevliet et al., 2014). 
a & b Mann-Whitney’s U-test was used for this dichotomous variable.  
** p < 0.01; * p < 0.05 (2-tailed). 

 

 

Known groups validity 

A summary of the results of the known groups validity analyses is presented in Table 7. The 

results for the emotional and social subscales were close to those of the total scale and will 

not be discussed. The strongest and most consistent evidence of known groups validity 

was found in that the DJGLS discriminated clearly and in the expected direction between 

the groups regarding health. Participants who gave good ratings to their health situation or 

who did not have any limitations in daily functioning exhibited lower levels of loneliness. 

There was also evidence of known groups validity when comparing the DJGLS scores of 
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persons with a partner with the scores of those without a partner. The hypothesis that 

persons with a partner would report lower DJGLS scores was confirmed for all ethnic 

groups except for the Turkish and Moroccans. Contrary to expectations, no significant 

difference in DJGLS scores was observed between the two age groups (55-64 years vs. ≥ 65 

years) in any of the groups. In total, 39 of the 75 results corresponded with the 

hypotheses. 

 
Table 7:Known groups validity of the DJGLS: total, emotional and social loneliness scales 

 Turkish Moroccan Surinamese-Creole Surinamese-Hindustani Dutch 

Age#       
total ○ ○ ○ ○ ○ 

emotional ○ ○ ○ ○ ○ 
social ○ ○ ○ ○ ○ 

Partner status#      
total ○ ○ ● ● ● 

emotional ○ ○ ● ● ● 
social ○ ○ ○ ● ○ 

Self-rated health^      
total ● ● ● ● ● 

emotional ● ● ● ● ● 
social ● ● ● ○ ● 

Functional limitations#      
total ● ● ● ○ ● 

emotional ● ● ● ● ● 
social ● ● ● ○ ● 

Notes. Data source: SYMBOL-study (Parlevliet et al., 2014). 
● = statistically significant difference at p < 0.05 between the known groups. 
○ = no statistically significant difference between the known groups. 
# Group differences were tested with the Mann-Whitney’s U-test. 
^ Group differences were tested with Kruskal-Wallis. 

 

 

Discussion 
The 11-item De Jong Gierveld Loneliness scale (DJGLS), developed in the mid-1980s in the 

Netherlands, is a frequently-used reliable and validated instrument to measure loneliness, 

particularly among native older adults in European countries 
20,22

. To our knowledge, this is 

the first study to validate a translated version of the DJGLS among older migrants of 

Turkish and Moroccan descent as well as the Dutch version of the scale among two groups 

of Surinamese older adults in the Netherlands: Surinamese-Creole and Surinamese-

Hindustani. In doing so, we took into account the threefold use of the DJGLS: to measure 

overall loneliness and to measure emotional and social loneliness. 

This study provides abundant evidence that the reliability of the DJGLS was satisfactory for 

measuring (emotional and social) loneliness among the four distinct migrant groups. In 

addition to reliability, the scale had satisfactory construct validity for a two-factor model 

reflecting the 6-item emotional loneliness and 5-item social loneliness subscales. However, 

a closer examination revealed that fit statistics for the measurement of loneliness were 

sufficient for the Turkish group but not all were so for the other groups. Poor fit was 
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observed in particular among Surinamese-Hindustani, which is likely caused by its small 

sample size. Furthermore, results support the convergent validity of the loneliness scale, 

revealing significantly strong correlations with several similar constructs. As expected, the 

DJGLS was found to be negatively associated with quality of life, positive emotions and 

social functioning. Moreover, known groups comparisons provide results consistent with 

what had been hypothesized: for all ethnic groups, lower levels of loneliness was found 

when participants reported their health situation as better or did not experience ADL 

limitations. Having a partner showed to be a protective factor against loneliness only 

among the Surinamese and natives. Level of loneliness did not differ with respect to age, 

which is in line with other studies and may be attributed to the fact that the study sample 

included relatively few elderly participants, especially in the migrant groups 
21,43,44

.  

This study has some limitations. Firstly, in the structural validity analyses we could not 

include direct measures of loneliness (e.g. “Do you feel lonely?”) or other variables that 

are theoretically related to loneliness (e.g. size and functioning of the social network, 

length of stay in the Netherlands) because they were not part of our questionnaire. 

Secondly, test-retest reliability could not be assessed as the study was a population-based 

cross-sectional study. Thirdly, we did not assess whether factor loadings were similar in the 

five groups. Finally, caution is needed in generalizing the results, as the sampling 

procedure does not ensure that the samples are representative. 

Despite these limitations, the study’s findings indicate that the translated versions of the 

DJGLS for older Turks and Moroccans as well as the Dutch version of the DJGLS for older 

Surinamese have overall satisfactory psychometric properties, similar to those observed in 

the Dutch population 
22

. This favors the practicability of the DJGLS among older migrants of 

Turkish, Moroccan and Surinamese descent. Participants of the four migrant groups 

reported significantly higher levels of loneliness than their native peers. This holds 

especially with regard to emotional loneliness and for the Turkish older migrants, despite 

the possible bias caused by different modes of administration: while native and 

Surinamese participants completed the questionnaire by themselves, Turkish and 

Moroccan participants preferred a face-to-face interview, which is likely to result in less 

self-disclosure and therefore in lower levels of loneliness 
26

. It is of great interest and 

worthy of future research to shed light on the variation in level and determinants of 

loneliness among representative samples. In this context, developing preventive programs 

and customized effective loneliness interventions for the aging migrants remains essential. 

While taking advantage of our translated versions, it is also interesting to study differences 

in feelings of loneliness among Turkish and Moroccans in various European countries. The 

only available quantitative loneliness research among Turks in Germany 
4
 shows that their 

high level of loneliness was due to relatively poor health and lack of financial resources. 

Future research should determine whether these two explanations also apply for other 

European countries with different welfare regimes. 
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Appendix 
 

English version of the 11-item De Jong Gierveld Loneliness scale 

1. There is always someone I can talk to about my day-to-day problems 

2. I miss having a really close friend  

3. I experience a general sense of emptiness 

4. There are plenty of people I can lean on when I have problems 

5. I miss the pleasure of the company of others 

6. I find my circle of friends and acquaintances too limited 

7. There are many people I can trust completely 

8. There are enough people I feel close to 

9. I miss having people around me 

10. I often feel rejected  

11. I can call on my friends whenever I need them 
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Abstract 
Background: The Geriatric Depression Scale (GDS-15 items) was translated and validated 

for use among first-generation older migrants from Turkish and Moroccan descent, and the 

Dutch version was validated for Surinamese migrants living in the Netherlands.  

Methods: The data were derived from a cross-sectional observational cohort study among 

253 Turkish, 67 Moroccan, 40 Berber, 132 Surinamese-Creole, 212 Surinamese-Hindustani 

and 83 native Dutch participants. Psychometric analyses were performed to assess the 

reliability and validity of the GDS-15. 

Results: The GDS-15 proved highly internal consistent among all ethnic groups. Known 

groups validity was observed for subgroups of participants differing in presence of 

comorbidity, limitations in daily activities and loneliness feelings, but not for subgroups 

differing in age, gender or education level.  

Conclusion: The results provided support for the use of the (translated version of the) GDS-

15 among Turkish, Moroccan and Surinamese older migrants as a reliable and valid 

screening measure of depression. Further research is needed to investigate ethnic 

differences in the levels and determinants of depression. 
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Background 
Worldwide, depression is a common mental disorder. Globally, more than 350 million 

people of all ages suffer from depression. Depression is the leading cause of disability 

worldwide, and is a major contributor to the global burden of disease 
1
. Depressive 

disorders are common among the elderly 
2,3

 and are associated with higher utilization of 

in- and out-patient services  and increased mortality risk 
4,5

. With the aging of the first-

generation migrants, age-related diseases (including depression) are emerging health care 

problems. 

In the Netherlands, the prevalence of depression among older persons above 55 years is 

14,5% 
6
. Among ethnic minority migrants these numbers are even higher. Prevalence rates 

of self-reported depressive symptoms around 34% for Moroccan and 60% for Turkish 

migrants living in the Netherlands were reported in 2004 
7
.  

Important risk factors for the development of depression among elderly persons, and 

especially elderly migrants, are physical limitations, chronic medical illnesses and living 

under adverse socio-economic circumstances 
6-10

. In addition, previous studies report 

ethnicity to be a strong independent predictor to develop depressive symptoms and 

depression as these risk factors are frequently present among migrants 
7,11,12

. 

The prevalence rate of depression in the Netherlands is usually measured by generic 

depression scales like the Center for Epidemiologic Studies Depression Scale (CES-D) 
7,13,14

. 

However, Turkish and Moroccan elderly migrants often (45%) lack proficiency in the Dutch 

language 
15

. This hampers the inclusion of these groups in clinical research, as formal 

diagnostic and therapeutic procedures for depression 
16

 require good mastery of Dutch. 

The availability of a translated and valid cross-culturally adapted geriatric depression 

screening instrument for use in older non-Western migrants living in the Netherlands is 

currently lacking. 

For the present study we first translated the GDS-15 into Dutch and five mother-tongue 

languages that are spoken among Turkish, Moroccan (Moroccan-Arabic and Tarifit 

language) and Surinamese migrants (Sranantongo and Sarnámi) in the Netherlands. 

We aimed also to evaluate the psychometric properties (acceptability, reliability, construct 

validity and cross-cultural validity) of the cross-culturally adapted GDS-15 for use among 

the Turkish, Moroccan and Surinamese elderly migrants living in the Netherlands. We 

report on the equivalence of translations to the Dutch version of the GDS-15, based on 

preliminary differential item function analysis. 

 

 

Methods 
 
Design and setting 

This validation study of the GDS-15 is part of a population-based cohort study called the 

SYMBOL study (Systematic Memory testing Beholding Other Languages). The study took 

place among the older general population living in the four largest Dutch cities, i.e. 
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Amsterdam, Rotterdam, The Hague and Utrecht. The SYMBOL study assessed a newly-

developed reliable neuropsychological screening test 
17

 that could be applied to screen for 

dementia in both literate and illiterate persons. Besides screening for dementia, depressive 

symptoms, functional ability, loneliness and quality of life were measured 
16

. 

 Community-dwelling participants of Turkish, Moroccan and Surinamese descent as well as 

native Dutch elderly were recruited from general practices in suburbs with low socio-

economic status (SES) 
18

. Inclusion took place between May 2010 - April 2013. 

 

Participants and procedures 

Participants were eligible for inclusion if they were aged 55 years or older and they or one 

of their parents were born in Turkey, Morocco or Surinam. They had to be proficient in 

either Dutch or one of the languages of the study (Turkish, Moroccan-Arabic, Tarifit, 

Sranantongo or Sarnámi), irrespective of their proficiency level in Dutch. Moroccan-Arabic 

and Tarifit (spoken by Rifberbers) are the two most commonly spoken oral languages 

among Moroccans in the Netherlands. 

All participants were invited to participate via a (bilingual) letter followed by a personal 

invitation by phone by one of the bilingual research assistants, which were mainly female. 

The interviews were conducted either at the centre of the general practitioner  or in a 

social centre (i.e., primary care health centers and community centers) or at the 

participant’s home, depending on the preference of the participants. The duration of the 

complete health status interview (including the cognitive screening test) was 60 to 90 

minutes and the GDS-15 was about 10 minutes. 

The SYMBOL study was approved by the local medical ethical committee of the Academic 

Medical Centre of the University of Amsterdam. 

 

Instruments 

There is not yet a geriatric depression scale available for migrant ethnic minority groups. 

The original Geriatric Depression Scale (GDS) is a self-reporting questionnaire, developed 

by Yesavage et al. (1983)
19

, measuring depressive symptoms particularly in the older 

populations. The GDS was originally developed as a 30-item questionnaire (GDS-30) in a 

simple yes/no response format. This format frames questions within the past week and 

responses require only a “yes” or “no,” making comprehension easier for elderly compared 

with the instruments that present four-choice answers 
9,20-22

. In 1986 Sheik and Yesavage 

developed and validated a GDS-15 item short form in order to improve its acceptability for 

the elderly 
23

. In this short form, 10 items indicate the presence of depression when 

answered positively, while the other five items indicate depression when answered 

negatively. Total scores range from 0 to 15, representing no symptoms and maximum 

symptoms, respectively. The GDS-15 is used as screening instrument, using a cut-off score 

of >6 for depression 
24-28

. The GDS-15 has been validated and shown to have good criterion 

validity in detecting depression. In a meta-analysis 
28

, the GDS-15 showed an average 

sensitivity of 0.81, a specificity of 0.75 and a Cronbach’s alpha of 0.90. If participants were 
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unable to provide a response to one to five items, the  mean item score of the remaining 

items was used to impute the score for the missing items. If six or more items were 

missing the questionnaire was left out for further analysis. 

In this study we used the GDS-15. In the first part of the study group we used the GDS-15 

in combination with the GDS-2 screening (for 523 participants, see Figure 1). The GDS-2 

consists of two verbal questions for screening depressive symptoms: “During the past 

month have you often been bothered by feeling down, depressed, or hopeless?” and  

“During the past month have you often been bothered by having little interest or pleasure 

in doing things?”. These two GDS-2 questions were used for (preliminary) screening, and if 

either was positive, the screening was considered positive and therefore participants were 

presented the GDS-15. A previous study 
29

, showed a sensitivity of 97% and specificity of 

67% for the GDS-2. The sensitivity is therefore considered appropriate to detect most cases 

of depression in general practice 
29

. 

In the second part of the study, the GDS-15 was administered to all participants (for 247 

participants), regardless of their GDS-2 result (from January 2013). 

 

Translation and cultural adaptation of the GDS 

We used a forward-backward translation procedure, according to the Guidelines for the 

Process of Cross-Cultural Adaptation 
30

. The Dutch version of the GDS-15 
31

 was translated 

into five other languages. We generated the Moroccan-Arabic version in phonetic Arabic 

script and the Tarifit version in commonly used Latin script to make it appropriate for 

interviewer administration purposes. The questionnaires were orally administered to 

participants. The GDS-30 has already been translated into Turkish in Turkey 
32

. However, as 

Turkish migrants differ linguistically and culturally from Turkish people living in Turkey, we 

translated the GDS-15 for the Turkish population in the Netherlands. We used this Turkish-

translated GDS-15 and the Turkish version of Ertan et al. (2000) to evaluate all possible 

differences between the two versions, and linguistically and culturally adapt the final 

version for use among Turkish participants 
32

. 

A large part of the Surinamese population, who came from former Dutch colonies, does 

speak Dutch, and for whom the Dutch version of the GDS-15 was used. We also created 

two Surinamese versions, (in the languages Sranantongo and Sarnámi for people from 

Creole and Hindu origin, respectively), for those who did not have a high proficiency in 

Dutch. 
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Figure 1: Flowchart showing participants included in the analysis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*GDS-15 available, GDS-2 missing 

 

 

Measurers 

For the Turkish and Moroccan participants, all questionnaires were orally administered in 

their mother tongue (Moroccan-Arabic and Tarifit) by the bilingual research assistant in an 

interview setting. All Surinamese participants appeared to have sufficient Dutch language 

Enrolled in the 
SYMBOL-study 

N=2170 

< 2013 
GDS-2 

< 2013 
GDS-2+15 

> 2013 
GDS-15 

Turkish 
participants 

n=129 

Moroccan 
participants  

n=54 

Berber 
participants  

n=16 

Creole 
participants  

n=98 

Hindustani 
participants  

n=149 

Dutch 
participants  

n=77 

Total  
N=523 

Turkish 
participants 

n=120 

Moroccan 
participants  

n=13 

Berber 
participants  

n=24 

Creole 
participants  

n=27 

Hindustani 
participants  

n=61 

Dutch 
participants  

n=2 

Total  
N=247 

Berber 
participants  

n=51 

Creole 
participants  

n=259 

Hindustani 
participants  

n=182 

Dutch 
participants  

n=424 

Total  
N=1336 

Turkish 
participants 
n=270  

Moroccan 
participants  

n=150 

523 + 247 + 17* = 787 enrolled 
in the analysis 
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proficiency and preferred to fill in the questionnaire as a self-administered questionnaire in 

the Dutch language. Therefore no questionnaires were administered in Sranantongo and 

Sarnámi. The Dutch group filled in the self-administered questionnaire in the Dutch 

language. All participants completed the health status interview. Alongside the GDS-2 and 

GDS-15, information was collected on demographic characteristics, morbidity, health-

related quality of life (EuroQoL-5D+C) 
33,34

, functional limitations (Katz Index of 

Independence Basic and Instrumental Activities of Daily Living ((I)ADL)) 
35,36

 and feelings of 

loneliness (De Jong Gierveld Loneliness scale) 
37

. The presence of depressive symptoms 

was assessed using Dutch, Turkish, and two Moroccan versions of the GDS-15. 

 

Statistical analyses 

We first examined the acceptability and reliability (internal consistency) of the GDS scale, 

then the content validity (qualitative results), construct validity (hypotheses testing/known 

groups) and cross-cultural validity. Descriptive statistics were computed to describe the 

study sample, the characteristics of the participants, score distributions and floor and 

ceiling effects. Acceptability of the GDS was established by calculating the percentage of 

items missing and the number of participants who missed 6 or more GDS-15 items. 

Internal consistency of the GDS was assessed by Cronbach’s alpha for the total GDS scale 

(15 items). Cronbach’s alpha had to be at least 0.70 in each ethnic group. Known-groups 

validity was evaluated by comparing subgroups of participants, which were differentiated 

on relevant clinical and sociodemographic variables known to affect depressive symptoms.  

We hypothesized that those aged 65 years and older, female, lower educated, reported 

limitations in daily functioning, with 2 or more comorbid conditions, and who also 

reported feelings of loneliness would report more depressive symptoms than those less 

than 65 years, men, educated, with no limitation in daily functioning, no or one comorbid 

conditions and with no feelings of loneliness. We also hypothesized that the largest mean 

differences would be observed on the basis of comorbidity and loneliness subgrouping, 

and the smallest difference on the basis of age and gender grouping. Finally, we 

hypothesized that the native Dutch group would generally score lower on the GDS-total-

scale score then all migrant groups separately. Previous studies report more depressive 

symptoms among elderly migrants from Turkey and Morocco in the Netherlands in 

comparison to the native Dutch 
7,12

. 

Differential item functioning (DIF) analyses were done for assessing cross-cultural validity, 

to test the equivalence of the Turkish, Moroccan and Tarifit translations and the 

Surinamese-Creole and Hindustani answers compared to the Dutch version of the GDS-15. 

We compared the data of the migrant groups with the Dutch group. We tested uniform 

and non-uniform DIF for all items from the GDS-15 scale using logistic regression analysis. 

We first tested for non-uniform DIF by modeling the item response as a logit-linear 

function of the translation (Dutch versus Turkish, or Dutch versus Moroccan), the scale 

score and the interaction between translation and scale score. The interaction term 

represents the possible non-uniform DIF. Non-uniform DIF (indicating that the magnitude 
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and direction of cultural/language differences in item scores varies as a function of the 

overall scale score) was considered to be present when the interaction term was significant 

with a p-value less than 0.001. For items without non-uniform DIF, uniform DIF was tested 

by modeling the item response as a logit-linear function of the translation and the scale 

score, with the translation term representing possible uniform DIF. Uniform DIF (testing 

the direction and magnitude of cultural/language differences in item scores) was 

considered to be present if the odds ratio of the translation term was outside the interval 

0.53–1.89 (log odds ratio, beta, numerically larger than 0.64) 
38

. All analyses were 

corrected for age, sex and education. 

If the results of structural validity, the known-groups validity and the cross-cultural validity 

are acceptable, then this supports the construct validity of the Dutch GDS among 

Surinamese and translated (Turkish and Moroccan) scales, respectively. Data were 

analyzed using the Statistical Package for the Social Sciences (SPSS) version 20.0. 

 

 

Results 
 

Sample background characteristics 

Complete GDS-15 data were available for 787 participants (Figure 1). Table 1 shows the 

results of the background characteristics of each participating ethnic group. Compared to 

the Dutch participants, the Turkish, Moroccan and Surinamese participants were generally 

younger. Turkish and Moroccan participants tended to have no/less formal education. 

Education differed significantly between the ethnic groups. The native population and 

migrants differed in the number of chronic diseases reported. The median score for the 

number of chronic diseases was highest for the Turkish participants at 4.00 (range 0.00 – 

11.00), followed by Hindus at 3.00 (0.00 – 15.00). The other study groups had a median 

score of 2.00. The mean score for health-related quality of life among the group of all 

migrants, measured by EuroQoL-5D+C, was higher in comparison to the native Dutch 

group. This was also seen for the reported (I)ADL limitations. 

Table 2 summarizes the descriptive statistics for the GDS-15. Relatively high floor effects 

were observed for the GDS-total-scale score in the Moroccan group and some smaller floor 

effects were seen for all groups except the Turkish group. The items that had more than 

4% missing were item 13 in the Moroccan group, item 5 in the Berber, item 13 and 14 in 

the Creole group and 2, 5 and 15 in the Dutch group (not tabled) (see Appendix). 

 

Internal consistency 

Internal consistency estimates (Chronbach’s α) for the GDS-15 scale were above 0.80 

(range 0.82-0.88) in all the groups (Table 2). 
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Table 1: Background characteristics of the native Dutch and the migrant groups in the Netherlands 

See next page for further information 

 
Variable 

Turkisha Moroccanb Berberc Surinamese- 
Creoled 

Surinamese-
Hindustanie 

Dutch native 

Total, n (%) 253 (32.2) 67 (8.5) 40 (5.1) 132 (16.8) 212 (26.9) 83 (10.5) 

Age in years,  
Mean (SD) 
Median (IQR) 

 
63.9 (6.6) 
63.0 (55-84) 

 
63.2 (7.0) 
61 (55-81) 

 
64.5 (7.0) 
64 (55-78) 

 
64.7 (8.5) 
62 (55-93) 

 
63.6 (8.5) 
62 (55-88) 

 
67.8 (8.7) 
65 (55-94) 

Gender, n (%) 
Female 
Male 

 
150 (59.3) 
103 (40.7) 

 
26 (38.8) 
41 (61.2) 

 
22 (55.0) 
18 (45.0) 

 
92 (69.7) 
40 (30.3) 

 
137 (64.6) 
75 (35.4) 

 
42 (50.6) 
41 (49.4) 

Education, n (%) 
No education 
Low education 
Middle education 
High education 
Missing 

 
67 (26.5) 
157 (62.1) 
15 (5.9) 
14 (5.5) 
- 

 
26 (38.8) 
28 (41.8) 
7 (10.4) 
4 (6.0) 
2 (3.0) 

 
28 (70.0) 
11 (27.5) 
1 (2.5) 
- 
-  

 
- 
39 (29.5) 
76 (57.6) 
17 (12.9) 
- 

 
5 (2.4) 
121 (57.1) 
70 (33.0) 
13 (6.1) 
3 (1.4) 

 
- 
15 (18.1) 
50 (60.2) 
18 (21.7) 
- 

Living situation, n (%) 
Living alone 
Living with others (partner, 
children etc.)  

 
42 (16.6) 
211 (83.4) 
 

 
16 (23.9) 
51 (76.1) 

 
5 (12.5) 
35 (87.5) 

 
75 (56.8) 
57 (43.2) 

 
108 (50.9) 
104 (49.1) 

 
32 (38.6) 
51 (61.4) 

Marital status, n (%) 
Married 
Divorced 
Widowed 
Never married 
Missing 

 
191 (75.5) 
17 (6.7) 
37 (14.6) 
8 (3.2) 
- 

 
51 (76.1) 
10 (14.9) 
5 (7.5) 
- 
1 (1.5) 

 
33 (82.5) 
3 (7.5) 
4 (10.0) 
- 
- 

 
33 (25.0) 
33 (25.0) 
22 (16.7) 
44 (33.3) 
- 

 
86 (40.6) 
61 (28.8) 
43 (20.3) 
21 (9.9) 
1 (0.5) 

 
50 (60.2) 
15 (18.1) 
11 (13.3) 
7 (8.4) 
- 

Comorbidityf,  
number of diseases (%) 

None 
One 
Two or more  
Mean (SD) 
Median (Range) 

 
 
11 (5.2) 
20 (9.5) 
179 (85.2) 
4.6 (2.8) 
4.0 (0-11) 

 
 
10 (20.4) 
12 (24.5) 
27 (55.1) 
2.2 (2.1) 
2.0 (0-11) 

 
 
4 (10.3) 
13 (33.3) 
22 (56.4) 
2.4 (1.9) 
2.0 (0-7)  

 
 
8 (8.8) 
22 (24.2) 
61 (67.0) 
2.7 (2.1) 
2.0 (0-10) 

 
 
12 (6.2) 
23 (11.8) 
160 (82.1) 
3.8 (2.5) 
3.0 (0-15) 

 
 
6 (14.6) 
6 (14.6) 
29 (70.7) 
2.1 (1.4) 
2.0 (0-7) 

HRQoL (EQ-5D+C)g , n (%) 
Some/severe problems in 
domain:    
     Mobility  
     Self-care 
     Usual activities 
     Pain / discomfort 
     Anxiety / depression 
     Cognition  
Sum score of six domains  
(range 0-6):    

Mean (SD) 
Median  

 
 
174 (68.8) 
78 (30.8) 
147 (58.1) 
217 (85.8) 
148 (58.5) 
158 (62.5) 
 
 
3.6 (1.8) 
4.0  

 
 
42 (62.7) 
17 (25.4) 
36 (53.7) 
52 (77.6) 
43 (64.2) 
38 (56.7) 
 
 
3.4 (1.9) 
4.0 

 
 
22 (55.0) 
15 (37.5) 
21 (52.5) 
33 (82.5) 
21 (52.5) 
17 (42.5) 
 
 
3.3 (1.9) 
3.0 

 
 
75 (56.8) 
17 (12.9) 
67 (50.8) 
112 (84.8) 
72 (54.5) 
73 (55.3) 
 
 
3.2 (1.8) 
4.0 

 
 
146 (68.9) 
41 (19.3) 
132 (62.3) 
190 (89.6) 
143 (67.5) 
142 (67.0) 
 
 
3.7 (1.6) 
4.0 

 
 
41(49.4) 
6 (7.2) 
30 (36.1) 
60 (72.3) 
47 (56.6) 
43 (51.8) 
 
 
2.7 (1.5) 
3.0 

(I)ADL limitations h, n (%) 
none  
one or more  

 
100 (39.5) 
153 (60.5) 

 
30 (44.8) 
37 (55.2) 

 
14 (35.0) 
26 (65.0) 

 
60 (45.5) 
72 (54.5) 

 
73 (34.4) 
139 (65.6) 

 
56 (67.5) 
27 (32.5) 

Loneliness (≥ 9 points on the  
loneliness scale) i , n (%) 

 
86 (35) 

 
16 (24) 

 
5 (13) 

 
35 (27) 

 
59 (30) 

 
12 (15) 

Depressive symptoms j, n (%) 
No (score < 6) 
Suggestive depression (≥6) 
Indicates depression 
(score≥10) 

 
103 (40.7) 
 71 (28.1) 
79 (31.2) 

 
42 (62.7) 
13 (19.4) 
12 (17.9) 

 
26 (65.0) 
11 (27.5) 
3 (7.5) 

 
74 (56.1) 
30 (22.7) 
28 (21.2) 

 
98 (46.2) 
58 (27.4) 
56 (26.4) 

 
55 (66.3) 
19 (22.9) 
9 (10.8) 
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Continuation of Table 1 
SD = Standard deviation. Mean values (SD) are given for continues variables with a normal distribution. Median 
values (IQR = Interquartile Range) are given for variables that are not normally distributed (i.e. comorbidity). 
a-c Turkish and Moroccan participants who completed the questionnaire, incl. GDS-15, in their mother tongue.; d+e  

Participants who completed the questionnaires, incl. GDS-15, in Dutch; f Comorbidity is measured by the GGD 
Health Monitor Index (GHMI): the number of chronic diseases present (one or more) in an individual patient at 
the same time. Range of scores = 0-18, 0 indicating no comorbidities, 2 or more indicating presence of severe 
comorbidities; g Health-related quality of life (EQ-5D+C). Problems in each domain of the EQ-5D+C (six domains); 
where 1 indicates no problem, 2 some problems and 3 severe problems. Problems in the EQ-5D+C in two 
categories (0=no problems, 1= some or severe problems); h scored with the Katz (I)ADL index score; i Loneliness 
scores measured with the De Jong Gierveld loneliness scale; total score range 0-11; j Depressive symptoms 
measured with the GDS-15; total score depressive symptoms in 3 categories: total score 0-5 no depression, score 
6-9 suggestive of depression / score 10 or higher indication of depression. 

 

 
Table 2: Mean, median, standard deviation, percentage floor and ceiling and Cronbach’s α for the GDS-15 

Notes. SD = Standard deviation; IQR = Interquartile Range. 
1Depressive symptoms measured with the GDS-15; subjects who answered 6 or more questions positively. 
Significant difference in depressive symptoms between Turkish and all other ethnic groups, except Hindu. 
Difference between Hindu and Dutch group. 

 

Known-groups validity 

A summary of the results of the known-groups validity analyses are presented in Table 3. 

The hypothesis that participants who were older, female, less educated and having more 

than one comorbid condition would indicate more symptoms of depression as assessed by 

the GDS-15 (in total, six comparisons) was confirmed for 50% (three out of the six 

comparisons were significant) in the Turkish group, 50% in the Moroccan group, 33% in the 

Berber group, 50% in the Creole group, 50% in the Hindu group and 33% in the Dutch 

group. The hypothesis that those with comorbid conditions, who report limitations in daily 

functioning and those who report feelings of loneliness would report more depressive 

symptoms was confirmed in the GDS-total-scale score for almost all groups (except 

comorbidity in the Berbers). Finally, the Dutch and Berber groups reported lower 

depressive symptoms than the other ethnic groups (data not presented in tabular form). 

Among elderly migrants, Turkish participants in particular reported more depressive 

symptoms. This finding was true not only compared to the Dutch group, but also to the 

Ethnic group Turkish 
N=253 

Moroccan 
N=67 

Berber 
N=40 

Surinamese 
-Creole  
N=132 

Surinamese-
Hindustani 
N=212 

Dutch 
N=83 
 

Mean (SD) 7.1 (4.2) 5.1 (4.3) 4.7 (3.7) 5.5 (4.3) 6.4 (4.2) 4.7 (3.6) 
Median 7.0 4.0 3.6 4.3 6.0 4.0 
IQR 3.0-11.0 2.0-8.0 2.0-8.75 2.0-9.0 3.0-10.0 2.0-7.0 
Depressive symptoms  
(≥ 6 points on the GDS-15)1, n 
(%) 

150 (59.3) 25 (37.3) 14 (35.0) 58 (43.9) 114 (53.8) 26 (31.3) 

% Floor (GDS-15 score=0) 1.2 16.4 10.0 9.8 8.0 7.2 
% Ceiling (GDS-15 score=15) 1.6 1.5 2.5 1.5 0.9 2.4 
Chronbach’s α   0.86  0.87  0.86  0.88  0.85  0.82 
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other ethnic groups. All results were in the direction of what had been hypothesized, 

regardless of whether there was or was not a significant difference. 

 

DIF analyses 

In the Turkish group, the interaction term between translation and scale score was 

significant (P<0.001) for one item (GDS-15 item 2), indicating non-uniform DIF (Table 4). 

Uniform DIF was observed for item 4, in the Turkish group, item 4 in the Moroccan group 

and item 1, 12 and 15 in the Berber group, and item 1, 4, 7, 11 and 12
 
in the Creole group 

and item 1, 4, 10, 11, 12, 13 and 15
 
in the Hindu group (see Appendix). Odds ratios above 

2.20 were found in the Berber group for items 1 and 12, for the Creole in item 11 and for 

the Hindu 1, 11 and 12
th

 item). Most commonly DIF was observed for item 1 (basically 

satisfied with life), 4 (often get bored) and 12 (feel pretty worthless). 

 
Table 3: Summary of known-groups comparisons with the GDS-15 total score (Student’s t test and Mann-
Whitney) 
  Turkish 

(N=253) 
Moroccan 
(N=67) 

Berber 
(N=40) 

Surinamese –
Creole  
(N=132) 

Surinamese-
Hindustani 
(N=212) 

Dutch 
(N=83) 
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Age  Young 
= 7.43 

-0.8 (-0.26 
to 
1.86) 

5.19 -0.2 (-2.10 
to 
2.59) 

4.42 0.6 (-3.03 
to 
1.85) 

5.86 -0.9 (-0.61 
to 
2.46) 

6.55 -0.6 (-0.64 
to 
1.85) 

5.21 -1.0 (-0.58 
to 
2.56) 

Gender Male 
= 6.56 

0.9 (-1.99 
to 
0.11) 

4.99 0.3 (-2.50 
to 
1.81) 

4.69 -0.1 (-2.34 
to 
2.46) 

5.68 -0.3 (-1.48 
to 
1.88) 

6.02 0.5 (-1.74 
to 
0.67) 

5.04 -0.6 (-0.99 
to 
2.17) 

Education  No/ 
low 
= 7.29 

1.5 (-0.12 
to 
3.12) 

5.50 2.05 (-0.79 
to 
4.89) 

4.75 3.75 (-3.82 
to 
11.33) 

6.16 0.93 (-.70 to 
2.56) 

6.57 0.6
1 

(-0.72 
to 
1.78) 

5.90 1.42 (-0.61 
to 
3.46) 

Comorbidity  No/ 
one 
= 3.83 

3.8 (-5.22 
to  
-
2.31)* 

3.02 3.7 (-5.84 
to  
-1.67) 
* 

3.56 1.8 (-4.18 
to 
0.58) 

3.08 2.6 (-4.32 
to  
-0.90) 
* 

3.93 2.7 (-4.21 
to  
-1.19) 
* 

3.70 2.2 (-4.81 
to 
0.38) 

Limitations No 
= 5.37 

2.9 (-3.90 
to  
-1.90) 
* 

3.48 3.0 (-4.95 
to  
-1.00) 
* 

2.82 2.8 (-5.17 
to  
-0.50) 
* 

3.74 3.3 (-4.64 
to  
-1.86) 
* 

3.80 3.9 (-5.00 
to  
-2.82) 
* 

3.98 2.3 (-3.94 
to -
0.72) 
* 

Loneliness No 
= 3.54 

4.7 (-5.70 
to  
-3.72) 
* 

2.87 3.4 (-5.27 
to  
-1.57) 
* 

3.11 2.7 (-4.85 
to  
-0.48) 
* 

2.96 4.2 (-5.52 
to  
-2.96) 
* 

2.84 4.6 (-5.68 
to  
-3.59) 
* 

2.41 3.3 (-4.71 
to -
1.90) 
* 

Notes. Age = old (≥66years) vs young (55-65 years) (T, n=97 vs. 156; M, 19 vs. 48; B, 16 vs. 24; S-Cr, 50 vs. 
82; S-H, 65 vs. 147; D, 40 vs. 43); Gender = female vs male; Education = no/low education vs mid/high 
education; Comorbidity = two or more conditions vs no or one condition; Limitations = one or more 
limitations vs no limitations; Loneliness = loneliness vs no loneliness; CI = Confidence Interval; ES = effect 
size. Group differences were tested with the Mann-Whitney U test. 
*p < 0.05. In bold mean difference in the opposite direction to what had been hypothesized. 
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Table 4: Uniform and non-uniform DIF in GDS-15 scale by Logistic Regression analyses (corrected for age, sex 
and education); odds ratio, confidence interval and p-values of the Dutch group versus the Turkish, Moroccan 
and Surinamese groups 
 Turkish Moroccan Berber Surinamese-Creole  Surinamese-

Hindustani  
 OR  P-

value 
OR  P-

value 
OR  P-

value 
OR  P-

value 
OR  P-

value 

GDS-  
item 
1 

1.35 (1.09-
1.67) 

0.007 1.38 (0.96-
1.98) 

0.078 2.27 (1.14-
4.50) 

0.019 2.03 (1.20-
3.45) 

0.009 3.91 (1.56-
9.79) 

0.004 

GDS-  
item 
2 

0.93
* 

(0.80-
1.08) 

0.363 0.96 (0.70-
1.32) 

0.814 0.70 (0.38-
1.28) 

0.245 0.67 (0.47-
0.96) 

0.03 0.55 (0.27-
1.14) 

0.108 

GDS-  
item 
3 

0.81 (0.66-
0.99) 

0.038 0.94 (0.67-
1.32) 

0.715 1.27 (0.71-
2.26) 

0.427 0.96 (0.59-
1.55) 

0.865 0.55 (0.24-
1.29) 

0.171 

GDS- 
 item 
4 

0.43 (0.32-
0.57) 

0.00 0.48 (0.33-
0.72) 

0.00 0.57 (0.29-
1.14) 

0.114 0.33 (0.18-
0.59) 

0.00 0.29 (0.11-
0.82) 

0.019 

GDS- 
 item 
5 

0.87 (0.69-
1.08) 

0.203 0.88 (0.61-
1.27) 

0.506 1.01 (0.48-
2.13) 

0.988 1.36 (0.85-
2.18) 

0.193 0.81 (0.36-
1.83) 

0.61 

GDS-  
item 
6 

1.08 (0.91-
1.28) 

0.391 1.03 (0.77-
1.39) 

0.822 1.23 (0.72-
2.09) 

0.448 1.12 (0.78-
1.60) 

0.545 1.03 (0.50-
2.12) 

0.933 

GDS-  
item 
7 

1.32 (1.05-
1.65) 

0.017 1.33 (0.93-
1.91) 

0.119 1.79 (0.97-
3.31) 

0.061 1.97 (1.14-
3.41) 

0.016 1.74 (0.77-
3.93) 

0.186 

GDS- 
 item 
8 

1.08 (0.87-
1.34) 

0.472 1.44 (1.00-
2.09) 

0.051 1.27 (0.73-
2.22) 

0.397 1.05 (0.68-
1.63) 

0.828 1.68 (0.70-
4.04) 

0.245 

GDS-  
item 
9 

1.05 (0.89-
1.23) 

0.572 1.29 (0.99-
1.67) 

0.061 0.95 (0.60-
1.52) 

0.842 0.85 (0.61-
1.18) 

0.316 0.99 (0.53-
1.86) 

0.983 

GDS-  
item 
10 

1.17 (0.98-
1.39) 

0.079 0.87 (0.66-
1.14) 

0.317 1.19 (0.75-
1.90) 

0.456 0.84 (0.59-
1.19) 

0.331 0.52 (0.25-
1.06) 

0.070 

GDS- 
 item 
11 

1.41 (1.09-
1.81) 

0.008 1.10 (0.72-
1.67) 

0.667 1.22 (0.48-
3.07) 

0.678 4.19 (1.94-
9.06) 

0.00 3.39 (1.17-
9.78) 

0.024 

GDS- 
 item 
12 

1.25 (1.00-
1.55) 

0.047 1.51 (1.02-
2.25) 

0.041 2.76 (1.28-
5.93) 

0.01 2.77 (1.61-
4.77) 

0.00 5.38 (1.96-
4.77) 

0.001 

GDS-  
item 
13 

1.21 (1.01-
1.45) 

0.035 0.98 (0.74-
1.30) 

0.885 0.59 (0.35-
1.01) 

0.054 1.07 (0.73-
1.56) 

0.735 2.11 (1.04-
4.28) 

0.038 

GDS-  
item 
14 

1.06 (0.83-
1.36) 

0.624 0.89 (0.59-
1.35) 

0.597 1.08 (0.56-
2.07) 

0.825 1.35 (0.79-
2.32) 

0.271 1.43 (0.55-
3.70) 

0.462 

GDS-  
item 
15 

0.87 (0.73-
1.05) 

0.153 0.89 (0.63-
1.27) 

0.523 0.50 (0.26-
0.96) 

0.036 0.6 (0.39-
0.92) 

0.019 0.42 (0.20-
0.89) 

0.025 

Notes. OR= Odds ratio= eEstimate +- 1.96*SE. Uniform DIF for language/culture was considered to be present if the odds 
ratio is outside the interval 0.53-1.89 and is presented in bold. Non-uniform DIF was considered to be present if 
the interaction of ethnicity and total score of the scale was found to be statistically significant (p ≤ 0.001) and is 
presented in the table with an *. 
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Discussion 
This study showed that the translated version of the GDS-15 had good psychometric 

properties in Turkish, two Moroccan languages (Moroccan-Arabic, Tarifit) and two 

Surinamese languages (Sranantongo, Sarnámi). 

The GDS-15 is the most commonly used geriatric depression screening tool, and performs 

well 
28,39

. To our knowledge, this is the first study of the cross-cultural translation and 

validation of the GDS-15 for older migrants of Turkish, Moroccan and Surinamese descent 

in Western Europe. For the planning of adequate mental health care for elderly migrants it 

is of importance to obtain insight into the prevalence and risk factors of depression. 

Therefore it is important to have depression screening instruments that are applicable to 

migrants and have good psychometric properties. 

The Turkish and Moroccan participants preferred to administer the questionnaire in their 

own languages (Turkish, Moroccan-Arabic or Tarifit). All Surinamese participants preferred 

to complete the questionnaire in Dutch, because of their sufficient Dutch language 

proficiency. 

The study-translated versions of the GDS-15 were readily applicable and have good 

psychometric properties. 

The number of missing responses for individual items was very low (mean of less than 3%) 

and was comparable with other studies in which a questionnaire was administered as a 

interview in non-Western samples 
40-43

. Higher rates of missing data (3.0-8.3%) were 

observed within Surinamese-Creole, Surinamese-Hindustani and native Dutch participants, 

which could be explained because these were collected mostly through self-administering 

the questionnaire, including the GDS-15. 

The internal consistency of the GDS-15 was satisfactory for all groups (Turkish, two 

Moroccan and two Surinamese). The Chronbach’s alpha yielded in this study is compatible 

with Sheikh (1986) 
23

 and in general, validations studies of the short form of the GDS-15 

from other countries have all reported a high internal consistency with alphas of 0.77 and 

higher 
44-47

. 

The known-group validity of the GDS-15 was moderate. Hypothesized differences in GDS-

15 scores were observed for subgroups of participants differing in presence of comorbidity, 

limitations in daily activities and feelings of loneliness, but not for subgroups differing in 

age, gender or educational level. That we did not find the subgroup difference for 

comorbidity in Berbers could be attributed to the smaller sample size. The associations 

with functional limitations were consistent with those of previous clinical and 

epidemiological studies 
7,48,49

. The fact that there were no significant correlations of 

depressive symptoms with age in all the groups may be attributed to the fact that the 

study sample included relatively few participants with higher age (n=287 participants of 

age ≥66 years vs. n = 500 of age 55-65 years), especially in the migrant groups. Similarly, no 

significant differences were observed between education in the Turkish, Moroccan and 

Surinamese-Hindustani groups. This may be due to the lack of variability among these 

groups in comparison with the higher education levels among Surinamese-Creole and 
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Dutch group. The lack of association between age, gender and education and depression 

rates has also been reported in studies in Iran, India and migrants in Netherlands 
7,47,50

. 

Furthermore, the GDS-15 exhibited DIF (uniform and non-uniform) in all the migrant 

groups, but in different items. Clear examples of non-uniform DIF were only found in the 

Turkish group for item GDS-2 (stopped undertaking activities), where Dutch participants 

tended to score higher (stopped more frequently with activities) than Turkish participants. 

This may be due to cultural differences in undertaking activities at older ages: Turkish tend 

to undertake activities at older ages less often. The 4th item appeared to be most 

vulnerable to uniform DIF in all groups except Berber, and the 1, 12 and 15th item in the 

Berber and Surinamese groups. This may explain an example of uniform DIF, item 4 (often 

get bored), where all migrant groups, except Berber, tend to score lower (less bored) 

compared to Dutch participants with the same GDS-15 total score. This may be attributed 

due to cultural differences in undertaking less activities at older age 
32,50

. 

Nevertheless, this study has some limitations which should be noted. First, the sample size 

for the known-groups analyses (Student’s t-test) was relatively small for the Berber group 

(n=40). We would need a larger sample size to detect a moderate effect size. 

Second, the study group consisted of relatively depressed participants due to the use of 

the GDS-2 screening at the beginning of the study. This means that there is now less 

variability in the groups, so the results are likely to be more beneficial in a wider group. 

Third, some of the psychometric properties, such as test-retest reliability, could not be 

assessed as the SYMBOL study was a cross-sectional cohort study currently without 

planned follow up. Finally, different modes of administration were used for the Turkish and 

Moroccan groups on the one hand and Surinamese and Dutch groups on the other hand, 

namely, a face-to-face interview format and a self-completion questionnaire, respectively. 

This may have introduced additional measurement error. In addition, qualitative research 

that explores the concept of depressive symptoms for ethnic groups with different cultures 

could add information about the content validity. Unfortunately, we lacked the resources 

to conduct independent psychiatric evaluations (criterion validity with a golden standard) 

of study participants. Future research is therefore necessary to determine a specific cutoff 

score for the first generation Turkish and Moroccan participants, as they have high rates of 

illiteracy. 

In conclusion, these findings supported that the 15-item Geriatric Depression Scale is 

reliable and valid for use among Turkish, Moroccan and Surinamese groups. The translated 

versions in Turkish, Moroccan-Arabic and Tarifit of the GDS-15 are shown to have 

moderately good psychometric properties, which is in favor of the applicability of the GDS-

15 among older migrants of Turkish and Moroccan descent. The Dutch version is 

appropriate and has good psychometric properties for use among older migrants of 

Surinamese descent. Further studies with larger groups of participants are necessary to 

establish other psychometric values and risk factors for depression in this growing older 

population group. Additionally the use of the GDS-2 as a pre-screening instrument for 

depression would be of interest. 
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Appendix 
English version GDS-15 short form 

 

Choose the best answer for how you have felt over the past week: 

 

1. Are you basically satisfied with your life? YES / NO 

2. Have you dropped many of your activities and interests? YES / NO 

3. Do you feel that your life is empty? YES / NO  

4. Do you often get bored? YES / NO 

5. Are you in good spirits most of the time? YES / NO 

6. Are you afraid that something bad is going to happen to you? YES / NO 

7. Do you feel happy most of the time? YES / NO 

8. Do you often feel helpless? YES / NO 

9. Do you prefer to stay at home, rather than going out and doing new things? YES / NO 

10. Do you feel you have more problems with memory than most? YES / NO 

11. Do you think it is wonderful to be alive now? YES / NO 

12. Do you feel pretty worthless the way you are now? YES / NO 

13. Do you feel full of energy? YES / NO 

14. Do you feel that your situation is hopeless? YES / NO 

15. Do you think that most people are better off than you are? YES / NO 
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Abstract 
Background: Currently, approximately 3.9% of the European population are non-EU 

citizens (19.6 million people; Eurostat, 2015), and a large part of these people are from 

“non-Western” societies. 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. 

Methods: 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, Moroccan-Berber, 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. ROC and logistic 

regression analyses showed that the CCD has high predictive validity for dementia 

(sensitivity: 85%; specificity: 89%). 

Conclusions: The CCD is a sensitive and culture-fair neuropsychological instrument for 

dementia screening in low educated immigrant populations. 
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Background 
Currently, approximately 3.9% of the European population are non-EU citizens (19.6 

million people; Eurostat, 2015)
1
. 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, cognitive testing is either not possible, or the degree of cognitive impairment is 

overestimated due to the minorities' poor results on conventional cognitive screening 

instruments 
2-4

. 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 
5
. 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 GPs and/or 

specialists 
6
. Memory clinics across Europe are currently not well prepared for the older 

immigrant population, mainly because there are hardly any culturally appropriate 

cognitive screening tests available 
7
. 

We developed a new neuropsychological dementia screening test, the Cross-Cultural 

Dementia screening (CCD). 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. 

 

 

Methods 
 

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 colored 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 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/her mother tongue 
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(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 
8
. The scores of part 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. 

 
Figure 1: Example of a stimulus material from the Sun-Moon test 

 

 

 

 

 

 

 

 

Mental speed and divided attention are assessed by the Dots test, which is based on the 

Trail Making Test 
9
. 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 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. 

 
Figure 2:. Example of a stimulus material from the Dots test (part B) 
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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), Sranantongo and Sarnámi-

Hindustani (the most spoken of the Surinamese languages by the Creoles and the 

Hindustani, respectively). 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 non-verbal 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. 

 

 

STUDY 1 – STANDARDIZATION 
 

Participants and procedures 
Participants were recruited to the SYMBOL-study of the Academic Medical Centre (AMC) in 

Amsterdam, the Netherlands. SYMBOL stands for Systematic Memory Testing Beholding 

Other Languages 
10

. Inclusion occurred from May 2010 to May 2013. Participants were 

approached through their general practitioners (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 AMC institutional review board approved of the 

study. 

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 
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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 (if necessary, taken orally for illiterate participants) contained questions on 

demographic characteristics, medical history, self-perceived cognitive functioning 

(question 6 of the EuroQoL 5D+C) 
11,12

 and depressive symptoms (using the Geriatric 

Depression Scale-2 or -15) 
13,14

. 

 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. 

 

 

Method 
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) 
15

. 

 
Table 1: Demographic background of the participants from six ethnic groups (N = 1625). 

 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). 

 

The ethnic groups differed in regard to age, F(5, 1619) = 16.38, p < .001); sex χ
2
(5) = 59.2, p 

< .001; and education, Kruskal-Wallis, χ
2
(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 
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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 

seconds on part A of the Sun-Moon test, greater than 250 seconds on part B of the Sun-

Moon test, greater than 350 seconds on part A of the Dots test, and/or greater than 600 

seconds on part B of the Dots test. Statistical analyses were conducted using the IBM SPSS 

Statistics version 20.0 for Windows. 

 

 

Results 
The means and standard deviations for the CCD subtest scores for each of the ethnic 

groups are shown in Table 2. 

 
Table 2: Performance on the CCD subtests by the six ethnic groups; Means (SD) 

 Turkish Moroccan-
Arabic 

Moroccan-
Berber 

Surinamese- 
Creole 

Surinamese-
Hindustani 

Native-Dutch Total 

Objects test        

n 311 165 55 344 239 473 N = 1587 

Part A: Immediate 
Recognition score 

120 (2) 120 (2) 120 (2) 121 (2) 121 (2) 121 (1) 121 (2) 

Part B: Delayed 
Recognition score 

115 (6) 116 (5) 116 (6) 115 (5) 115 (5) 117 (4) 116 (5) 

Sun-Moon test        

n 318 171 55 343 242 463 1592 
Part A:        

Time in sec  33 (11) 30 (11) 38 (16) 30 (14) 32 (11) 23   (7) 29 (12) 
No of errors  0.3 

(1.0) 
0.2 (0.6) 0.2 (0.7) 0.3 (1.4) 0.6 (2.3) 0.0 (0.4) 0.3 (1.2) 

Penalty sec per 
mistake  

3.6 5.8 8.4 2.3 4.0 1.4 4.5 

Corrected time 
score in sec  

33 (12) 31 (12) 40 (9) 31 (14) 34 (15) 23 (7) 30 (14) 

Part B:        
Time in sec  41 (14) 43 (18) 49 (21) 38 (14) 38 (15) 27 (7) 36 (15) 
No of errors  1.3 

(3.4) 
1.0 (2.0) 1.5 (2.6) 0.8 (2.9) 1.3 (3.7) 0.2 (1.1) 0.8 (2.7) 

Penalty sec per 
mistake  

3.5 4.3 8.3 4.6 3.6 3.4 5.5 

Corrected time 
score in sec  

46 (21) 48 (22) 64 (40) 42 (21) 44 (24) 28 (9) 41 (25) 

Dots test        
n 314 170 55 343 242 469 1593 

Part A:  
Time in sec 

50 (38) 56 (48) 73 (60) 34 (27) 41 (34) 19 (12) 37 (35) 

n 298 165 52 342 228 467 1552 

Part B:  
Time in sec  

134 
(73) 

150 (96) 166(102) 104 (80) 119 (80) 54 (34) 104 (79) 

Note. Participants with scores that were defined as outliers were removed so number of subjects differs per 
subtest; see Method section. 
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To examine the effect of ethnicity on the CCD results, we performed an analysis of 

covariance (MANCOVA or ANCOVA) 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 non-parametric 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: χ
2
(5) = 143.4, p < .001; 

part B: χ
2
(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. The 

effects of ethnicity, age and education were small. Their explained variance (η
2
) 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 seconds for part A (Naming) and 41 seconds for part B 

(Interference). There were differences between the ethnic groups for the Sun-Moon test, 

both for part A and part B, F(10, 3168) = 18.3, p < .001, η2 = 0.06. 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 (η
2
 = 0.01). 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 (η
2
 = 0.08 and η

2
 = 0.04, 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 seconds, and on part B, it was 104 

seconds. We log-transformed the scores before performing an ANCOVA for part 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, η
2
 = 0.13; and Part B, F(5, 1546) = 68.7, 

p < .001, η
2
 = 0.18. 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 

= 0.64; Part B: F(4, 1122) = 1.51, p = 0.20). Education also had an impact on the 

performances of part A and B: Higher educated subjects performed better, F(1, 1583) = 

260.9, p < .001, η
2
 = 0.14; and F(1, 1546) = 211.9, p < .001, η

2
 =  0.12, respectively. Finally, 

age also affected the performances of part A and B: Younger participants performed better, 

(F(1, 1583) = 98.9, p < .001, η
2
 =  0.06; and F(1, 1546) = 115.8, p < .001, η

2
 = 0.07, 

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). 
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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 only possible for these three ethnic 

groups, because both the Surinamese and the native Dutch group were higher educated 

and older, 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 
 
Patients and procedures 
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 
16,17

. 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. 
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Method 
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 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 seconds for the Sun-Moon test, part A 

and/or B (n = 14); 554 seconds for the Dots test, part A (n = 21) and 574 seconds 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 seconds 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).  



The Cross-Cultural dementia screening 

107 

The sensitivity and specificity of the CCD subtests are shown in a ROC-curve (see Figure 3). 

Part B of the Objects test shows the best combination of sensitivity and specificity. AUCs 

varied from 0.85 (Sun-Moon test, part A) to 0.95 (Objects test, part B). 

The optimal results for discriminating the controls from the demented patients were 

reached with the cut-off points that are reported in Table 4. These cut-off points were 

determined by combining the maximum scores for both sensitivity and specificity (i.e. 

Youden index) 
18

. 

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. Age and education were 

not significant predictors (p = 0.17 and p = 0.57, 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. 

 

 

 
Figure 3: ROC-curves that show the discrimination between the demented patients and controls by the 3 
subtests of the CCD 
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Table 4: Optimal cut-off 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).  

 
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    

 

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). 

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. 

 

Discussion 
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 study 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 
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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 
19

. Similarly, the CCD manual provides the norms tables for 

different age and education groups 
20

. 

In study 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, 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 0.76 and a specificity of 0.83) 
21

. 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) 
22-24

. 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 
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barriers, language barriers and cultural differences. The CCD is a useful complement to the 

usual multidisciplinary diagnostic workup in memory clinics. 

Appendix 
 
Supplementary table: Subtest scores for cognitively healthy subjects, stratified by education level; Means (SD) 

  Education (ISCED category)       

    0 1 2 3 4 5 6 7 Total 

Objects 
test 

n 186 223 172 94 162 473 87 143 1540 

 

Part A: 
Immediate 
Recognitio
n score 

120 
(2.4) 

120 
(2.2) 

121 
(1.7) 

121 
(1.6) 

121 
(1.2) 

121 
(1.4) 

121 
(1.3) 

122 
(1.2) 

121 
(1.8) 

  

Part B: 
Delayed 
Recognitio
n score 

115 
(6.0) 

114 
(6.4) 

114 
(5.6) 

115 
(5.3) 

116 
(4.7) 

117 
(4.6) 

117 
(5.2) 

117 
(4.4) 

116 
(5.4) 

Sun- 

n 196 224 174 91 160 468 87 141 1541 Moon 
test 

 

Part A: 
Corrected 
time score 
in sec  

39 
(15.9) 

34 
(13.5) 

33 
(11.0) 

30 
(14.9) 

26 
(9.4) 

27 
(11.2) 

22 
(5.4) 

24 
(15.1) 

30 
(13.5) 

  

Part B: 
Corrected 
time score 
in sec  

62 
(31.1) 

51 
(29.4) 

45 
(22.8) 

40 
(22.2) 

32 
(16.4) 

34 
(13.9) 

31 
(12.1) 

30 
(14.6) 

41 
(23.8) 

Dots 
test 

n 191 224 174 93 163 469 87 142 1543 

 
Part A: 
Time in sec 

81 
(54.6) 

51 
(34.7) 

41 
(29.1) 

33 
(27.6) 

24 
(14.8) 

25 
(17.3) 

22 
(19.1) 

19 
(19.6) 

37 
(35.0) 

 n 177 212 171 93 161 468 86 142 1510 

  
Part B: 
Time in sec  

189 
(96.6) 

144 
(73.7) 

126 
(80.3) 

107 
(77.6) 

77 
(59.9) 

75 
(54.9) 

64 
(32.3) 

51 
(29.7) 

103 
(78.8) 

Notes: Education levels are coded in ISCED categories from 0 (illiterate/no education) to 7 (university): 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).  
Education level was missing for 54 participants, they were excluded from this table.  
Participants with scores that were defined as outliers were removed, consequently number of subjects differs 
per subtest; see Method section. 
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Abstract 
Background: In the Netherlands, persons of Turkish, Moroccan and Surinamese descent 

form the largest groups of non-western immigrants. A high prevalence of mild cognitive 

impairment  and dementia has been described in immigrant populations in the United 

States of America and the United Kingdom. We determined the prevalence of MCI and 

dementia in older community-dwelling adults from the largest non-western immigrant 

groups in the Netherlands. 

Methods: Participants, aged 55 years and older, of Turkish, Moroccan (Arabic or Berber), 

Surinamese (Creole or Hindustani) or Dutch descent were recruited via their general 

practitioners (GP). Cognitive deficits were assessed using the Cross-Cultural Dementia 

screening instrument (CCD), which was validated in poorly educated people from different 

cultures. Differences in prevalence rates of MCI and dementia between the immigrant 

groups and a native Dutch group were analysed using chi-square tests. 

Results: We included 2254 participants. Their mean age was 65.0 years (Standard Deviation 

(SD), 7.5), and 44.4% were male. The prevalence of MCI was 13.0% in Turkish, 10.1% in 

Moroccan-Arabic, 9.4% in Moroccan-Berber and 11.9% in Surinamese-Hindustani 

participants, compared to 5.9% in Surinamese-Creoles and 3.3% in native Dutch. The 

prevalence of dementia was 14.8% in Turkish, 12.2% in Moroccan Arabic, 11.3% in 

Moroccan Berber, and 12.6% in Surinamese-Hindustani participants, compared to 4.0% in 

Surinamese-Creoles and 3.5% in native Dutch. 

Conclusions: MCI and dementia were three to four times more prevalent in the majority of 

non-western immigrant groups when compared to the native Dutch population. These 

differences are important for planning and improving healthcare facilities. 
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Background 
The world population is rapidly aging, which leads to an increase in age-associated 

conditions such as mild cognitive impairment  and dementia 
1
. The most common subtype 

of MCI presents with memory impairment and is likely to progress to dementia in 10 to 

15% of afflicted persons per year 
2
. Prevalence estimates of dementia in western 

populations are between 5.4% and 6.4% in persons aged 60 years and above 
3,4

. Higher 

prevalence rates of MCI and dementia were described for immigrant populations in the 

United States of America (USA) and the United Kingdom (UK) 
5-7

. Because immigrant 

populations in the USA and UK differ from the non-western immigrants in the rest of 

Europe, the prevalence of MCI and dementia might also differ. 

In the Netherlands, 65% of non-western immigrants come from Turkey, Morocco and 

Suriname, mostly from rural areas. In 2014, non-western immigrants formed 4.7% of the 

Dutch population of 55 years or older, which increases to 8.5% in 2030 
8
. In non-western 

immigrants, cardiovascular risk factors like type 2 diabetes mellitus and hypertension, and 

cardiovascular diseases are more prevalent compared to native Dutch, and present at a 

younger age 
9-11

. As these conditions are important in the aetiology of MCI and dementia, 

both might be more prevalent, and may occur at an earlier age 
12

. Research conducted in 

Denmark showed  a dementia prevalence in Turkish immigrants of 13.5% compared to 

7.0% in the native Danish population 
13

. The increased prevalence of MCI and dementia in 

non-western immigrants is important to acknowledge, because it may enhance timely 

diagnoses and optimal counselling. 

Therefore, the aim of our study was to determine the age-specific prevalence of MCI and 

dementia in older community-dwelling Turkish, Moroccan and Surinamese immigrants in 

the Netherlands. 

 

 

Methods 
 

Design and setting 

The data were collected from the SYMBOL study (SYstematic Memory testing Beholding 

Other Languages). This cross-sectional, population-based study was conducted between 

2010 and 2013 in seven cities in the Netherlands. Its rationale and methods have been 

reported elsewhere 
14

. On a voluntary basis, community-dwelling participants were 

recruited from general practitioners’ (GP) practices in suburbs with large immigrant 

populations. The Medical Ethics Committee of the Academic Medical Center of the 

University of Amsterdam, the Netherlands, approved the study.  

 

Study participants 

Turkish, Moroccan, Surinamese and Dutch adults, aged 55 years and older, were invited to 

participate. An (bilingual) invitation letter was sent by the participant’s GP and the 

research team. This was followed by an invitation by phone by a trained bilingual and 
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bicultural interviewer. Participants could use their preferred language: Turkish, Moroccan-

Arabic (Morocco’s main spoken language), Tarifit (a Berber language used in Morocco’s Rif 

Mountains, the origin of most Dutch Moroccans 
15

), Sranantongo or Sarnámi (the most 

frequently spoken Surinamese languages by Creoles and Hindustani, respectively), or 

Dutch.  

After informed consent was provided, a research appointment took place at either the 

GP’s practice, a social centre, or the participant’s home, depending on the participant’s 

preference. In the informed consent, participants were also asked for permission to review 

their medical history from the GP’s medical charts and to contact a relative to collect more 

information about the participant’s cognitive functioning. The latter was used when 

participants scored below the cut-off during cognitive screening (see definition of 

outcomes). The only exclusion criterion was a sensory deficit such as a serious vision or 

hearing impairment that would have precluded the assessments. We tried to recruit equal 

numbers of participants in the six language groups and in different age groups. 

 

Data collection 

After written informed consent was obtained, the research appointment consisted of a 

systematic comprehensive geriatric assessment, and cognitive testing using the Cross-

Cultural Dementia screening (CCD). The complete appointment took 60 to 90 minutes. 

 

Systematic Comprehensive Geriatric Assessment 

The CGA has been described elsewhere 
14

. Briefly, demographic characteristics and years of 

education were gathered. Cultural background or ethnicity 
16

, was defined according to 

country of birth and included Turkish, Moroccan-Arabic, Moroccan-Berber, Creole, 

Hindustani, and Dutch. Socioeconomic status was deduced from postal code 
17

. Education 

was defined according to the International Standard Classification of Education of UNESCO 
18

. 

Quality of Life was assessed with EuroQuol-5D+C (EQ-5D+C), which assesses the EQ-5D’s 

five domains of mobility, self-care, usual activities, pain/discomfort, anxiety/ depression, 

and cognitive function 
19

. The question which evaluates cognition, is “Do you experience 

impairment in memory, attention or thinking?”. All domains have three response options 

(‘no problems’, ‘some problems’ or ‘severe problems’). 

The abbreviated form of the Informant Questionnaire on Cognitive Decline in the Elderly 

(IQCODE-sf) was collected from the participant’s relative, when participants scored below 

cut-offs on the cognitive screening test 
20

. This questionnaire was administered either after 

the research interview, by telephone, or sent out by mail together with a return envelope. 

The IQCODE-sf has been used to screen for and diagnose dementia in illiterate populations 
21-23

. In this questionnaire, the informant compares the participant’s current cognitive 

functioning with ten years before on 16 items, which each can be scored 1-5. Total score is 

based on the mean of the 16 items; impairment is defined as a score ≥ 3.4. For MCI, the 

cut-off is ≥ 3.2 
24

. 
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Cognitive assessment  

Cognition was assessed with the Cross-Cultural Dementia screening (CCD) 
25

. This is a 

culture-fair test that is applicable in cases where a language barrier exists, and it was 

designed specifically for illiterate or poorly educated people. It requires neither reading 

nor writing skills and almost no general factual knowledge. The CCD consists of three 

subtests that are sensitive to cognitive impairment due to dementia: visual memory, 

mental speed and selective and divided attention. Memory is assessed by the Objects test, 

a recognition test for easily recognizable everyday objects familiar across cultures. It 

includes an immediate and a delayed recognition part (parts A and B). Mental speed and 

response inhibition are assessed in the Sun-Moon test, an analogue of the Stoop test 

(Stroop 1935). It consists of sets of pictures of suns and moons which participants have to 

name as fast as possible in their own language (part A). In part B, participants have to 

name ‘sun’ as moon and ‘moon’ as sun. A third test (Dots test, based on the Trail Making 

Test 
26

) assesses mental speed and executive function. On a computer with a sound 

system, test instructions are given by selecting digitally recorded voice samples in the 

appropriate language (Turkish, Moroccan-Arabic, Berber, Sranantongo, Sarnámi, or 

Dutch). In general, this method of test administration is well understood by older 

immigrants from different cultures. The administration time is approximately 20 minutes. 

The CCD was validated in the populations of interest 
27

. The test is only moderately 

influenced cultural differences and test-retest reliability is good (Pearson’s r 0.79-0.93). It 

has a high discriminative capacity for diagnosing dementia (89% correctly classified cases, 

with a sensitivity of 85% and a specificity of 89%). The correlation of education with 

performance at the CCD’s sub tests is small to medium (proportions of explained variance 

for education level are 3% in the Objects test, 5% in the Sun-Moon test part B, and 14 % in 

the Dots-B test). The Dots test was not used in the analyses described below, because of 

its relatively high correlation with educational level. 

Probability of dementia (p) can be estimated using a formula based on logistic regression 

analysis 
27

: 

Ln [p/(1-p)]  =  18.321 + (-0.190 * Objects test, part B) + (0.022 * Sun-Moon test, part B). 

The probability of having dementia decreases with decreasing values of the logit (Ln). 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%. For SYMBOL, we chose a logit of 1.4, with a corresponding probability of 

dementia of 80%, with a sensitivity of 0.76 and a specificity of 94%. 

When MCI or dementia was suspected, we advised the GP on further diagnostic 

procedures to perform for cognition or mood and to involve culture-sensitive care 

facilities. 

 

Definition of outcomes 

The outcome of the SYMBOL study was the prevalence of MCI and dementia in older 

community-dwelling Turkish, Moroccan and Surinamese immigrants and native Dutch in 
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the Netherlands, as assessed with the CCD. The test scores were standardised for age, 

education and language. 

For this study, we defined MCI as 1) subjective cognitive problems, i.e., some or severe 

problems with cognitive function, as rated by participants’ self-reports in the sixth 

question of the EQ-5D+C 
19

, 2) a score of at least one standard deviation below the mean 

of the Objects test or the Sun-Moon test, and 3) the absence of dementia according to the 

CCD. The presence of dementia was based on the above-mentioned CCD formula only, and 

not on subjective cognitive problems. We used a cut-off of logit > 1.4, above which the 

probability of dementia was 80%, with a sensitivity and specificity of 76% and 94%, 

respectively. 

 

Statistical analyses 

The participants’ baseline characteristics were summarised using descriptive statistics. The 

prevalence rates of MCI and dementia were calculated based on the above definitions, and 

differences between the immigrant groups and the Dutch group were described using chi-

square tests. The dementia prevalence with a 95% confidence interval was estimated and 

graphed as a function of age using logistic regression analysis for each ethnic group (the 

Moroccan subgroups were assessed together). 

Two sensitivity analyses were performed. In the first, we tried to (partially) correct for 

possible selective non-response. Participation was used as the binary dependent variable 

in a logistic regression analysis, with age (range 55 to 99), sex, ethnicity and SES (range -6.2 

to 3.0) as independent variables. The inverses of the patient-specific probabilities of 

participation thus derived were used as probability weights in a logistic regression model 

in which dementia was predicted as a function of age 
28

. In a second sensitivity analysis, we 

corrected for the imperfect assessment of dementia using the logitem command in STATA 

13.1, with values for sensitivity and specificity of 0.76 and 0.94, respectively 
29

. All analyses 

were performed using IBM SPSS Statistics version 20.0 and STATA version 13.1. 

 

 

Results 
We invited 7218 adults, aged 55 years and older, from Turkish, Moroccan, Surinamese and 

Dutch descent, of which 2254 (31.2%) participated in the SYMBOL study. Response rates 

differed between the ethnic groups, ranging from 14.5% in the Moroccan groups to 81.4% 

in the Surinamese-Hindustani group (p<0.001). Table 1 presents the research population’s  

characteristics. The mean age was 65.0 years (SD= 7.5), and 44.4% were males. Age and 

sex differed between the ethnic groups (ANOVA F(5)= 20.7,  p<0.001; X
2
(5)=61.2, p<0.001), 

as did median education (X
2
(5)= 958.2, p<0.001). Additionally, SES differed between the 

groups (ANOVA F(5)= 43.7, p<0.001). 

Figure 1 presents the age and cultural dispersion of the research population compared to 

the Dutch National Population. 
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Table 2 shows the prevalence of MCI and dementia. The highest prevalence rates of MCI 

were in the Turkish, Surinamese-Hindustani, Moroccan-Arabic and Moroccan-Berber 

groups, which were 13.0%, 11.9%, 10.1% and 9.4%, respectively. The MCI prevalence was 

3.3% in the native Dutch group. In these same ethnic groups, the prevalence of dementia 

was 14.8%, 12.2%, 12.6% and 11.3% and was 3.5% in the native Dutch. The prevalence 

rates of MCI and dementia among the Surinamese-Creoles were 5.9% and 4.0%, 

respectively. The prevalence of MCI and dementia differed between the six groups, with 

X
2
(5)= 41.5, p<0.001 and X

2
(5)= 71.9, p<0.001, respectively. 

 
Table 1: Description of the six ethnic groups included in our research population 

Education classified in eight categories: 0, no education; 1, less than six classes in elementary school; 2, 
elementary school; 3, more than elementary school but without specialised further education; 4, secondary 
education, skills level; 5, secondary education; 6, tertiary education (bachelor’s degree); 7, tertiary education 
(master’s degree or higher)  
#SES Socio Economic Status scores range from -7.3 to 3.2; higher scores indicate better SES. 
^GDS-2 Geriatric Depression Scale-2 questions. When both questions were answered affirmatively, depressive 
symptoms were presumed present. 
+Heart failure, ischemic cardiac disease, peripheral vascular disease, cerebrovascular accident (inlc. Hemiplegia) 
and renal insufficiency were classified as cardiovascular diseases and complications. These were assessed from 
the general practitioners’ electronic charts. 

                                                                                                                                                                                                                      Turkish Moroccan-
Arabic 

Moroccan-
Berber 

Surinamese-
Creole 

Surinamese-
Hindustani 

Native 
Dutch 

N                               540 238 106 427 429 514 

Age (years) 
Mean (SD) 
Range (min-max) 

 
64.0 (6.4) 

55-84 

 
63.7 (6.4) 

55-83 

 
66.3 (7.0) 

55-83 

 
64.4 (7.6) 

55-91 

 
64.0 (7.3) 

55-87 

 
67.7 (8.2) 

55-95 
Age category    

55-64 years 
65-74 years  
75-84 years  
≥85 years  

317 
187 
36 
- 

145 
75 
18 
- 

46 
44 
16 
- 

254 
124 
42 
7 

264 
122 
35 
8 

205 
209 
80 
10 

Sex (% male) 45.0 63.0 49.1 36.1 36.1 47.5 

Education* 
Median (range) 
IQR 
Missing (%) 

 
1.0 (0-7) 

0-2 
2.0 

 
1.0 (0-7) 

0-3 
8.0 

 
0.0 (0-5) 

0-1 
4.7 

 
5.0 (0-7) 

4-5 
7.7 

 
3.0 (0-7) 

1-5 
5.8 

 
5.0 (1-7) 

4-5 
1.6 

Living situation  
Living alone (%) 
Missing (%) 

 
15.4 
3.0 

 
12.6 
6.7 

 
10.4 
5.7 

 
49.2 
7.7 

 
46.6 
4.4 

 
29.4 
0.8 

SES# 
Median 
IQR 
Missing (%) 

 
-2.0 

-3.0−-1.5 
15 (2.8) 

 
-1.7 

-3.0−-1.3 
8 (3.4) 

 
-1.8 

-3.1−-1.5 
2 (1.9) 

 
-1.5 

-2.5− -1.1 
2 (0.5) 

 
-2.0 

-3.2−-1.2 
6 (1.4) 

 
-0.9 

-2.1−-0.7 
5 (1.0) 

Depression ( N, %) 
GDS-2^ positive 
Missing (%) 

 
159 (34.0) 

5.1 

 
31 (28.8) 

16.9 

 
12 (10.4) 

7.2 

 
73 (40.9) 

11.0 

 
139 (38.1) 

10.9 

 
55 (17.7) 

6.1 
Cardiovascular 
diseases+ 

(N, %) 
 Missing (%) 

 
 

78 (23.6) 
38.7 

 
 

33 (18.6) 
25.6 

 
 

11 (17.5) 
40.6 

 
 

55 (27.4) 
52.9 

 
 

37 (36.3) 
76.2 

 
 

90 (19.4) 
9.7 
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Table 3 depicts the prevalence of MCI and dementia distributed over 10-year age 

categories in the six ethnic groups. In the highest age category, the dementia prevalence 

could not be determined for the Turkish, Moroccan and Surinamese-Creole participants, 

due to the limited participant numbers. 

Figure 2 depicts the increased dementia prevalence with increasing age. In the 75-84 year 

age category, we had only 18 Moroccan-Arabic and 16 Moroccan-Berber participants. 

Therefore we depicted both Moroccan groups in one panel. 

 
Figure 1: Age dispersion of population aged 55+ years in the four cultural groups in SYMBOL study (N=2254) 
and the Dutch national population in 2013 (N=4.426.205) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 2: Prevalence of mild cognitive impairment and dementia in six ethnic groups 

 

 Turkish 
 

Moroccan-
Arabic 

Moroccan- 
Berber 

Surinamese-
Creole 

Surinamese-
Hindustani 

Native 
Dutch 

Total 

N 540 238 106 427 429 514 2254 
MCI N (%) 70 (13.0) 24 (10.1) 10 (9.4) 25 (5.9) 51 (11.9) 17 (3.3) 197 (8.7) 
Dementia N (%) 80 (14.8) 29 (12.2) 12 (11.3) 17 (4.0) 54 (12.6) 18 (3.5) 210 (9.3) 
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Table 3: Prevalence of mild cognitive impairment and dementia in six ethnic groups in age categories spanning 
10-year blocks 
Age category       
(years)         

55-64 65-74 75-84 ≥85 Total 

Ethnic group 
N (%*) 

 
MCI 

 
Dementia 

 
MCI 

 
Dementia 

 
MCI 

 
Dementia 

 
MCI 

 
Dementia 

 
MCI 

 
Dementia 

Turkish 42 
(13.2) 

32 (10.1) 23 (12.3) 35 (18.7) 5 (13.9) 13 (36.1) NA# NA# 70 (13.0) 80 (14.8) 

Moroccan- 
Arabic 

10 (6.9) 16 (11.0) 9 (12.0) 9 (12.0) 5 (27.8) 4 (22.2) NA# NA# 24 (10.1) 29 (12.2) 

Moroccan- 
Berber 

3 (6.5) 3 (6.5) 86 (13.6) 8 (18.2) 1 (6.3) 1 (6.2) NA# NA# 10 (9.4) 12 (11.3) 

Surinamese- 
Creole 

11 (4.3) 4 (1.6) 11 (8.9) 4 (3.2) 3 (7.1) 9 (21.4) 0 (0.0) 0 (0.0) 25 (5.9) 17 (4.0) 

Surinamese- 
Hindustani 

29 
(11.0) 

20 (7.6) 15 (12.3) 20 (16.4) 7 (20.0) 10 (28.6) 0 (0.0) 4 (50.0) 51 (11.9) 54 (12.6) 

Native Dutch 8 (3.9) 2 (1.0) 4 (1.9) 8 (3.8) 3 (3.8) 4 (5.0) 2 (10.0) 4 (20.0) 17 (3.3) 18 (3.5) 
Total 103 

(8.4) 
77 (6.3) 68 (8.9) 84 (11.0) 24 (10.6) 41 (18.1) 2 (5.7) 8 (22.9) 197 (8.7) 210 (9.3) 

*Percentages are calculated based on the number of participants in a specific ethnic group in a specific age 
category. 
#NA = not applicable, no participants in this age and ethnic group 

 

 
Figure 2: Age-specific prevalence of dementia in five ethnic groups with 95% confidence intervals. Prevalence 
of dementia is presented in separate panels for each ethnic group 
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Figure 3: Age-specific prevalence of dementia in five ethnic groups (based on logistic regression) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The prevalence rates of dementia are projected in Figure 3, which shows that in the 

youngest age category the highest dementia prevalence was in the Moroccan group. The 

dementia prevalence rates in the Surinamese-Hindustani and Turkish participants were 

>7.5% in the youngest age category and were the highest of all ethnic groups in all age 

categories above 65 years. 

Compared to non-responders, participants were younger (66.0 (SD 7.9) vs. 66.5 years (SD 

7.5)) and included fewer males (44.3% vs. 51.3%). Of all non-responders, 41.0% were 

Moroccan. In the inverse probability weighted (IPW) analysis, the impact of selective 

participation was most marked for the Moroccan population. The impact of selective 

participation was most marked for the Moroccan population. The mean inverse probability 

weights were between 1.22 in the Surinamese-Hindustani group and 6.72 in the Moroccan 

group, thus the average Moroccan participant was weighted almost 7 times to correct for 

underparticipation. After IPW adjustment, the overall dementia prevalence changed from 

9.3% to 10.4%. 

In the second sensitivity analyses, dementia prevalence was corrected for the imperfect 

gold standard (sensitivity=0.76; specificity=0.94). Although dementia prevalence did not 

change significantly, confidence intervals were quite wide because of wide standard errors. 

The IQCODE-sf was available in 18.3% of participants with MCI (ranging from 13.3% in 

Moroccan-Berber participants to 21.1% in native Dutch) and in 23.8% of participants with 
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dementia (ranging from 12.2% in Moroccan-Arabic to 33.3% in Moroccan-Berber 

participants). In 37 participants with MCI (69.4%), the IQCODE-sf score matched the CCD 

results. In 28 participants with dementia (52.8%), the IQCODE-sf score matched the CCD 

results. For both conditions, IQCODE-sf scores did not differ between ethnic groups 

(Kruskal-Wallis, p=0.3). 

 

 

Discussion 
Our study showed that MCI prevalence was highest among the Turkish, Surinamese-

Hindustani and Moroccan-Arabic participants, in whom MCI prevalence was four times 

higher than in native Dutch participants. In the Turkish, both Moroccan and Surinamese-

Hindustani groups, the dementia prevalence was the highest, which was three times 

higher than in the native Dutch group. The dementia prevalence in the Surinamese-Creole 

participants was comparable to the native Dutch. In both youngest age categories, in the 

Turkish, both Moroccan and Surinamese-Hindustani groups, the prevalence of MCI and 

dementia exceeded the prevalence that was found in the native Dutch group (and to a 

lesser extent in the Surinamese-Creole group) by at least two-fold. The difference in 

prevalence rates was quite large between the groups, which may be explained partly by 

the fact that Turkish and Moroccan immigrants in the Netherlands are physiologically older 

and less healthy, especially with respect to cardio vascular diseases and depression than 

native Dutch. 

The dementia prevalence for Dutch participants was comparable to rates found in previous 

studies 
3,30

. Overall, our results are comparable with other recent studies that have found 

the prevalence of dementia in immigrant groups to be more than twice as high as in native 

populations in the Western world 
5,7,13,31

, although this difference in prevalence is larger in 

our study. We used a culture-fair screening instrument. Therefore possible 

misclassifications due to general obstacles that are present in cross-cultural cognitive 

screening were less probable in our study 
32-34

. In the majority of immigrant groups, we 

found higher dementia rates than Rosenbaum et al. 
13

. In that study, dementia was 

diagnosed with the International Classification of Diseases (ICD-10 
35

), an assessment of 

activities of daily living and Mini Mental State Examination (MMSE 
36

); however, they 

concluded that a culture-specific test would have been preferable. 

It is difficult to compare our data with dementia prevalence rates in the countries of origin, 

as little research on dementia has been performed there 
37,38

. Moreover, methodological 

differences between studies, such as different diagnostic criteria or operational methods, 

may produce artificially induced errors in prevalence results 
4
. However, in Istanbul, Turkey, 

a study conducted in a middle-class, urban, relatively well-educated population, aged 70 

years and over, found a dementia prevalence rate of 20% 
39

. In a lower socioeconomic 

region in Turkey, Keskinoglu et al. found a dementia prevalence of 22.9% among people 

aged 65 years and older 
40

. 
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Hypothetical explanations for the high dementia prevalence rates in the immigrant groups 

include primarily socioenvironmental factors 
41

. Little cognitive reserve, as expressed by 

few years of education and lower SES could influence the higher dementia prevalence in 

immigrants 
42

. In our research population, the differences in education and SES between 

native Dutch and immigrant participants were statistically significant. However, the 

association of education with performance on the used CCD’s subtests is small. Education 

could therefore only partly explain the differences in dementia and MCI prevalence. 

Additionally, previous research has shown an association of early life rural living with 

Alzheimer’s dementia (AD) 
4
. We hypothesize that this may be due to exposure to the 

harsh conditions of rural life in youth, for example lower education, lower SES, 

malnutrition, possible harm by pesticides and consanguinity. 

Finally, a higher prevalence of vascular risk factors and psychiatric disorders such as 

depression have been indicated as causes of the higher dementia prevalence in immigrants 
5,10,11,43

. Furthermore, the above- mentioned factors may be more prevalent among 

immigrants in the (western) host country than in their countries of origin. This 

phenomenon can be explained by genetic susceptibility, which is unmasked by change in 

environmental factors such as changing nutrition, obesity, physical inactivity, and stress 
44

. 

Besides, migration as such is associated with depression, caused by for example: 

acculturative stress, perceived ethnic discrimination and psychological distress 
45,46

. 

The most important limitation of the SYMBOL study was the mean participation rate of 

31.2%, and different participation rates between ethnic groups. Compared to other 

population-based studies, participation rate was quite low and therefore may have 

resulted in a non-random research population. However, when compared with the Dutch 

national population, our sample was representative in terms of age and cultural dispersion 
47-49

. As far as selection was caused by age, sex, SES and ethnicity, the IPW approach 

corrected this to reflect a more random population, which had the strongest impact on 

selective participation among Moroccans. However, other factors, such as shame about 

possible cognitive decline and unfamiliarity with research, could not be accounted for 
14

. 

Shame in particular might have caused selective non-response, which would have meant 

that our results were an underestimation of the prevalence of dementia. Additionally, 

although we attempted to include equal numbers of participants across different 

ethnicities and age categories, we were not able to include oldest old (≥85) in the Turkish 

and Moroccan groups. This may partly be because there are few very old Turkish and 

Moroccan immigrants in the Netherlands 
8
. Despite the above-mentioned obstacles, our 

method of recruitment via the GP yielded a rather large sample of the immigrant 

population, which is notoriously difficult to include in research 
14

. 

Secondly, we assessed MCI and dementia prevalence with a screening instrument and we 

had no gold standard to compare our findings to. Cognitive screening tests should be 

embedded in a diagnostic process, and findings should be further examined 
50,51

. We had 

intended to use the IQCODE-sf as a second step in the screening process, but it was only 

available to 18.3% of participants with MCI and 23.8% of participants with dementia, due 
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to low response rates. Perhaps family members assumed these cognitive changes were an 

inevitable part of aging, or they were unfamiliar with research or with the questionnaire 
14

. 

In the sensitivity analyses, we attempted to correct for possible selective participation and 

for the imperfect measurements. Ideally, these two sensitivity analyses should be 

combined; however, we found no way to realize this. 

The novelty of the SYMBOL study is that we assessed the previously unknown prevalence 

of MCI and dementia in the largest non-western immigrant groups in the Netherlands with 

a culture-fair dementia screening test. The high prevalence of MCI and dementia in these 

groups may have implications for the provision of health services, such as providing 

training for health care professionals and culture-sensitive care facilities. Additionally, 

awareness among health care professionals will hopefully enhance timely diagnosis, 

optimise counselling and thereby improve support for these patients and their caregivers. 
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Appendix 
 
Additional File 1: General practitioner practices and individual general practitioners that participated in the 
SYMBOL study 

City Practice General practitioner 
Amsterdam   
 Thiel en van Maanen-Thiel Dhr. Thiel 

Mw. Van Maanen-Thiel 
 Pniël Mw. Duiser 

Mw. Arts 
 Bos en Lommer Dhr. Hermanussen 

Mw. Boyraz-Ikiz 
Mw. Van de Meent 

  Dhr. Leijssen 
  Dhr. Scheepers 
  Dhr. Mulder 
  Mw. Bruce 
  Dhr. Gietema 
 Jonker|Koetsier Dhr. Koetsier 

Mw. Jonker 
  Dhr. Harmse 
  Dhr. Micic 
  Dhr. Nederhof 
  Dhr. Franken 
  Dhr. Lie 
 Berendse en Willems Dhr. Berendse 

Mw. Willems 
 Banne Buiksloot Mw. Liebster 

Dhr. Van Weers 
  Dhr Buijs 
  Dhr Jongen 
  Dhr Völke 
  Dhr. Souprayen 
 Gezondheidscentrum Slotermeer Mw. Van Weert 

Mw. Van Stalen 
 Otjes-Strikwerda Mw. Otjes 

Dhr. Strikwerda 
 Van Londen en van Moppes Mw. Van Londen 

Dhr. Moppes 
 GAZO Venserpolder 

 
Dhr. Robberse 
Dhr. Stroucken 

 De Kompoelan 
 

Mw. Hoogerheide 
Mw. Hengelmolen 
Mw. Van Ulden 

 Holtrop & Sieben Mw. Holtrop 
Dhr. Sieben 

 Admiralengracht Dhr. Akyüz 
 Postjesweg 

 
Dhr. Boeke 
Mw. Ooms 
Dhr. Hart de Ruiter 
Mw. Linda Dekker 

 GAZO Holendrecht 
 

Mw. Boidin 
Mw. Glowienka 
Mw. Ruygers 
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Additional File 1: General practitioner practices and individual general practitioners that participated in the 
SYMBOL study 

City Practice General practitioner 
Mw. Van den Dool 
Dhr. Van Hensbergen 
Mw. Vriesema 
Mw. Vander Woude 

  Dhr. Oud 
 GZC Gein 

 
Mw. Lackamp 
Mevr. Olde Boerrigter  
Mevr. de Voogd  
Mevr. Lingbeek  
Dhr. Willems  
Dhr. Klaphake,  
Mevr. Pingen  
Mevr. Vrakking  

 GZC Osdorp  Dhr. de Bont 
Mevr. Wielaard- Simons 
Mevr.  Mazloum 
Dhr. Munshi 
Dhr. Prinsen Geerligs 
Mevr. Binkhuysen 

Haarlem   
 GZC Schalkwijk Dhr. van Kempen 
  Dhr. Hamming 
Hoorn   
 Grote Beer Dhr. Demirkiran 
Rotterdam   
 Nieuwland Mw. Scheele 

Dhr. Korsten 
 Gorzen Mw. Steentjes 

Dhr. Koop 
 Nieuwland West Mw. Hertogs 

Dhr. Laigsingh 
 GC Nieuwe Westen  

 
Mw. Riemersma 
Dhr. Naimi 

  Mw. Hentzen 
 GC Mathenesserlaan Mw. Van Der Kuip 
 Zuiderkroon 

Roel v Venrooij 
Dhr Venrooij 
Mw, Hartman 
Mw. Reijers 
Mw. Mermer 
Mw. De Bont 

  Dhr. Oemrawsingh 
The Hague   
 Mozaiek 

 
Mw. Velema 
Mw. Broekema 
Mw. Emmens 
Mw. Van de Hoven 

 Blauwe Tulp 
 

Dhr. Wuister 
Mw. Vander Zijden 
Dhr. Uitewaal 
Mw. Van de Bij 
Mw. Hatif 
Mw. Van Luin 
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Additional File 1: General practitioner practices and individual general practitioners that participated in the 
SYMBOL study 

City Practice General practitioner 
Mw. Adri Verbaan 

 Nieuw Schilderswijk 
 

Dhr. Backus 
Mw. Barbier 
Mw. Voogt 
Mw. Peters 
Dhr. Linzer 

 Zorgpunt Den Haag Zuid 
 

Mw. Brandon 
Dhr. Bakker 
Mw. Bijloo 
Mw. Ketwich Verschuur 

 Morgenstond 
 

Mw. De Beus 
Dhr. Dorna 
Dhr. Taheri 

 Huisartspraktijk Betje Wollf Mw. Al-Rushdy 
Dhr. Groot 

  Mw. Ramnath-Kanhai 
Utrecht   
 GZC Ondiep  

Contact: Rebecca Houtman (ha) 
 

Dhr. Geijer 
Dhr. De Grunt 
Mw. Houtman 
Mw. Kramer 
Mw. Visser 

 GZC de Brug Mw. Aarns 
Mw. Ankeren 
Dhr. Hendriks 

 GZC Kanaleneiland 
 

Mw. Truijens 
Mw. Singelsma 
Mw. Van Bodegom 
Mw. Veldman- van den Doel 
Dhr. Verheyen 
Dhr. Wierema 
Mw. Resi Voorwinden 

 Huisartspraktijk de Lichtenberch Dhr. Van Eijk 
Dhr. Gorter 
Mw. Miranda Lahr 

 GZC Hoograven 
 

Mw. Verdijk 
Dhr. Kotterer 
Dhr. van Seventer 
Mw. Yvonne Pijnacker 

Zaandam Huisartsenpraktijk Yilmaz  
& Milli 

Dhr. Yilmaz 
Mw. Milli 
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The overall aim of the thesis was to improve health diagnostics for older migrants, with the 

help of cross-culturally validated scales. To achieve this, in Chapter two we reviewed the 

literature for available cross-culturally validated scales. We focused on the scales that were 

adapted for use with Turkish, Arab and Surinamese older people. Chapter three presents 

the study protocol of the SYMBOL study (Systematic Memory test Beholding Other 

Languages). In Chapter four and five, we translated and determined the psychometric 

properties of assessment scales which measure loneliness and depression for use among 

older migrants. In Chapter six we validated a newly-developed Cross-Cultural Dementia 

screening (CCD). The prevalence rates of MCI and dementia among Turkish, Moroccan and 

Surinamese migrants are reported in Chapter seven. The general discussion comprises the 

main findings of the thesis, along with methodological strengths and limitations and future 

implications for research and practice. 

 

 

Main Findings 
 

I. Lack of high-standard cross-culturally adapted health assessment scales 

We started our research by reviewing the literature on existing cross-culturally validated 

health assessment scales. We focused on scales of different health domains; i.e. 

depression, loneliness, and cognitive decline. Our aim was to assess whether these scales 

are accurately cross-culturally validated to be used among individuals aged 65 years and 

older with a Turkish, Moroccan or Surinam descent. 

Our systematic review demonstrated that the translation and adaptation process was 

insufficient and that many studies lacked a clear description of the relevant psychometric 

properties for their translated health assessment scales. There were only a few scales that 

demonstrated appropriate adaptation for these specific groups of older people. Without 

appropriate cross-cultural validation of a scale, it is questionable to use an assessment 

scale in different cultures and settings than it originally was developed. 

Cross-culturally validated scales are needed in the clinical evaluation of these patient 

groups in which we face language barriers, and challenges due to cultural differences, low 

education and illiteracy. This also has implications for the limited test norms. Especially 

knowing that the group of older migrants will greatly increase, it is likely that the need to 

address this problem will  grow. 
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II. SYMBOL: a study in the largest migrant groups in the Netherlands 

Chapter three presents the design of the SYMBOL study, a population-based, cross-

sectional cohort study to assess prevalence of MCI and dementia in the largest migrant 

groups in the Netherlands. Additional outcomes were prevalence of other relevant health 

problems in older migrants, e.g. multimorbidity, loneliness, depression, and health-related 

quality of life. Participants, aged 55 years and older, and of Dutch, Turkish, Moroccan, or 

Surinamese descent, were recruited via their general practitioners in suburbs of the 

Netherlands with large migrant populations. Cognitive functioning was assessed by the 

Cross Cultural Dementia Screening (CCD). Secondary outcomes were assessed through a 

systematic comprehensive geriatric assessment (CGA). This was composed of cross-

culturally adapted, nationally-accepted questionnaires such as the Older Persons and 

Informal Caregivers Survey Minimum Data Set (TOPICS-MDS) 
1
. We combined this cross-

culturally adapted CGA with the CCD. 

 

III. Cross-Cultural validation of De Jong Gierveld Loneliness Scale and the Geriatric 

Depression Scale 

Given the wide range of serious consequences of loneliness and depression on both 

physical and mental health, we cross-culturally adapted the De Jong Gierveld Loneliness 

Scale (DJGLS) and the Geriatric Depression Scale – short version (GDS-15) 
2,3

. Therefore we 

first systematically translated the DJGLS and the GDS, including forward- and backward 

translations, consensus meetings and cognitive pretesting. Afterwards we validated them 

for use among older migrants of Turkish and Moroccan descent, and the Dutch version was 

validated for older Surinamese migrants living in the Netherlands. 

 

The DJGLS proved to be internally consistent and to have satisfactory construct validity for 

a two-factor model reflecting the 6-item emotional loneliness and 5-item social loneliness 

subscales. The results provided sufficient support for use of the translated version of the 

11-item DJGLS among Turkish and Moroccan older migrants and use of the Dutch version 

for Surinamese older migrants as a reliable and valid measure of loneliness. The GDS-15 

proved highly internally consistent among all ethnic groups and results of analyses for 

construct validity were acceptable. Proper psychometric values were found for the Turkish 

version, two Moroccan versions (Moroccan-Arabic, Tarifit) and the Dutch version for use 

among Surinamese (Creole and Hindu). Overall, the results provided support for the use of 

the (translated version of the) DJGLS and GDS-15 among older Turkish, Moroccan, and 

Surinamese migrants as adequate assessment scales for loneliness and depression, 

respectively. 

 

Loneliness, depressive complaints and adverse health outcomes 

All four migrant groups reported significantly higher levels of loneliness compared to their 

native peers. These results were in line with the higher levels of loneliness reported among 

Turks in Germany 
4
. Also in line with previous reports, we found an association between 
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loneliness and poor health 
4,5

. There was also a correlation between depressive complaints 

and poor health and between loneliness and depression, as was reported in earlier studies 
6-11

. 

In summary, we confirmed that the earlier-described relation between loneliness and 

depressive complaints was also present in older migrants 
12-14

. 

 

Relationship between loneliness, psychiatric disorders and cognitive impairment/dementia 

Emotional (psychiatric) problems, i.e. loneliness, depressive complaints and depression, 

are associated with memory complaints in older age, which may be early expressions of a 

dementia process 
15-18

. A previous study showed that loneliness may lead to a greater risk 

of dementia 
16

. Comparable results were found for depression, which has been both 

proposed to be a risk factor for dementia as well as a prodromal feature for dementia 
19

. 

Because specific risk factors for dementia (i.e. higher prevalence rates of vascular risk 

factors and psychiatric disorders) are frequently found, a higher incidence of dementia is 

expected in older migrants 
11,20-26

. Until now, prevalence rates of dementia among migrants 

were not known. 
 

Cognitive testing is a key element in dementia diagnostics 
27-29

. However, there are 

important barriers to assessing cognition in older migrants: language and cultural barriers, 

and low education or literacy levels 
30-32

. We therefore focused on a newly-developed 

cross-cultural dementia screening test that was specifically designed to overcome these 

barriers. 

 

IV. The Cross-Cultural Dementia screening (CCD): a new neuropsychological screening 

instrument for dementia in migrant populations 

We assessed the newly-developed CCD. We hypothesized the CCD to be a culture-fair test 

that could discriminate between demented patients (recruited in memory clinics) and 

cognitively healthy controls (recruited in SYMBOL). We also expected the CCD to be 

relatively insensitive to ethnicity and education. 

Receiver operating characteristic and logistic regression analyses showed that the CCD had 

good predictive validity for dementia, a good sensitivity (85%) and specificity (89%). There 

were small to medium associations with ethnicity and education levels, but performance 

differences between the ethnic groups disappeared after correcting for age and education 

differences between the groups, which supported our central hypothesis that the CCD is a 

culture-fair test. Test-retest reliability was good (r = 0.79 – 0.96) 
33

. Overall we can state 

that the CCD is a proper dementia screening test for dementia in migrant populations with 

low education levels. 

The CCD is a useful addition to the common multidisciplinary diagnostic workup in 

memory clinics where, until now, a reliably-applicable dementia screening tool for 

diagnosing dementia among older migrants was lacking. 
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V. Prevalence of MCI and dementia is much higher in older community-dwelling non-

western migrants than in the native Dutch  

The aim of chapter seven was to gain some insight into the prevalence of MCI and 

dementia in the largest migrant groups in the Netherlands, relative to the older native 

Dutch population, with the use of the cross-culturally validated CGA (the CCD and other 

questionnaires in SYMBOL). Participants were migrants aged 55 years and older, recruited 

from the SYMBOL study. MCI prevalence was two to four times higher in the Turkish group, 

both Moroccan groups, and the Surinamese-Hindustani group, compared to the native 

Dutch participants. In the same ethnic groups, the frequency of occurrence of dementia 

was three to four times higher compared to the native Dutch group. Dementia prevalence 

in the Surinamese-Creole participants was comparable to the native Dutch participants. 

The dementia prevalence for Dutch participants was comparable to the rates found in 

previous studies 
34,35

. 

 

Possible explanations for the high dementia prevalence rates in the migrant groups include 

primarily socio-environmental factors, like education and SES 
36,37

. However, the 

association of education with test scores of the CCD is small. Education could therefore not 

fully explain the differences in dementia and MCI prevalence. Additionally, a higher 

prevalence of vascular risk factors and psychiatric disorders like depression have been 

suggested as causes of the higher dementia prevalence in migrants 
11,20-22

. 

 

In the next paragraph the methodological strengths and limitations will be discussed in 

more detail, which may further clarify the findings. Specific recommendations for future 

research are discussed at the end of this chapter. 

 

 

Methodological considerations 
 

Strengths 

 

Unique 

The broad scope of our studies gave us the opportunity to contribute to the limited 

research in this field, especially in the field of cognitive impairment, in the form of cross-

culturally validated health assessment scales for older migrants. These scales would enable 

health professionals to assess each patient’s health in their own cultural context. 

 

The unique contribution of the SYMBOL is that we attempted to estimate the previously-

unknown prevalence of MCI and dementia in the largest non-western migrant groups in 

the Netherlands with a cross-culturally validated dementia screening. Previous studies 

used cognitive screening instruments like MMSE, and despite the use of an interpreter, the 

results were not reliably interpretable 
22,38,39

. Another quite unique feature of SYMBOL is 
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that it captures the older migrants, our core study population. This is one of the few 

studies in Europe which did not exclude, but included them. Another strength of the study 

was that our method of recruitment via the general practitioner yielded a relatively large 

sample of the older migrant population, which is generally known to be difficult to include 

in research 
40,41

. We were able to screen 2308 older people from Turkish, Moroccan, 

Surinamese and Dutch descent on different health domains. 

 
Cross-culturally validated assessment scales 

The use of cross-culturally validated health assessment scales has several important 

advantages. First, with the CCD, we were able to assess cognitive decline in specific 

domains (memory, mental speed and executive functioning) which are sensitive to 

cognitive decline due to dementia. Second, the CCD had a high predictive validity for 

dementia. Third, the CCD is a culture-fair test that is applicable in cases where a language 

barrier exists, and it was designed specifically for illiterate or poorly educated people. 

Besides the CCD, we also systematically cross-culturally validated the GDS and the DJGLS, 

through the essential steps (i.e. translation, pretesting) of cross-cultural adaptation of 

health assessment scales 
42-45

. 

 

Limitations 

The specific limitations of each study were discussed in the relevant chapters, but some 

have more general implications and are therefore noted here.  

 

Modest certainty about true prevalence 

Although we have made great effort in the study to determine the prevalence of dementia 

as properly and accurately as possible, there are some additional considerations in 

interpreting the results: 

 

Modest response rate 

Although we recruited a relatively large sample of older migrants, the groups were not 

large enough to get a good estimate of the prevalence of dementia. This is a limitation of 

our research. As we attempted to include equal numbers of participants across different 

ethnicities and age categories, we were not able to include many of the oldest old (≥85) in 

the Turkish and Moroccan groups. This is a result of the fact that there are few very old 

Turkish and Moroccan migrants in the Netherlands 
46

. This resulted in small groups (per 

age category), which give broad confidence intervals and ultimately modest certainty 

about the true prevalence of MCI and dementia. 

 

Diagnostic procedure 

Another limitation of the study is that the “gold standard” for MCI and dementia in our 

study was the result of a cognitive screening test and not established consensus or 

research criteria. We assessed MCI and dementia with a screening test, which ideally 
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should have been followed by a clinical examination by an expert in dementia or a formal 

neuropsychological assessment, to provide the gold standard (i.e. whether or not the 

participant was demented). Limited research budgets were the reason we conducted 

SYMBOL without this better gold standard. Cognitive screening tests should be embedded 

in a diagnostic process, and findings should be further examined. 

 

Selection Bias 

Another reason to be cautious in interpreting the prevalence rates is that, due to the 

modest response rate, selection bias cannot be ruled out. The response rate was 31%, 

which is not comparable to other population-based studies. It is possible that this non-

response was selective, in particular among older people, people who were very sick or 

people unfamiliar with research. This is also in turn connected to our method of 

recruitment (via the GPs in suburbs with large migrant populations) which may also have 

led to selection bias, as these suburbs are characterized by low SES and worse health 
47

. 

This could have resulted in an under-/overestimation of the prevalence rates of MCI and 

dementia. 

Therefore caution is needed in generalizing the results, as the sampling procedure and low 

response rates may have resulted in a non-random research population. However, 

compared with the Dutch national population, our sample was representative regarding 

age and cultural division (see Additional Figure 1) 
48,49

. 
 
 

Societal relevance 
The outcomes of this thesis have a societal impact for the improvement of health care as 

described below. 

 

Awareness of the association ethnicity with poor (mental) health 

As there is an association of both loneliness and depression with adverse (mental) health 

outcomes, and both conditions occur frequently in older migrants compared to the native 

Dutch population, it is important that health care professionals are aware of the 

occurrence of these problems. The negative effects of these problems go beyond the 

individual, and can be considered a serious public health problem. In a broader 

perspective older migrants face a lot of health problems, they have a higher risk of 

unfavorable outcomes, and adverse events are more prevalent 
50

. 

 
Optimise diagnostics through cross-culturally validated health assessment scales 
Health professionals should be provided with relevant knowledge about common diseases 
among migrants and be aware of the existence of cross-culturally adapted health scales to 
assess these. Use of these scales can improve their clinical practice, including diagnosis of 
both mental health problems and cognitive problems, which leads to optimal care of both 
patient and caregiver. This thesis provides knowledge and devices to improve cognitive 
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testing, as well as screening for and diagnosing depression and loneliness. Finally, these 
scales could be used in future academic research to get a better overview of the health 
situation and develop tailor-made services of good quality. 
 

Culture-sensitive facilities 

This increasing awareness may create a sense of urgency to enable health care 

professionals and care facilities to provide culture-sensitive health care for older migrant 

groups in the Netherlands, e.g. in hospital, day care facilities, homes for the elderly and 

nursing homes. To achieve this awareness, we should work on implementing cultural 

competencies early in the education of students of medical and other care-related 

professions. Cultural competencies are the combination of knowledge, attitudes and skills 

necessary for health care providers to effectively interact with culturally and ethnically 

diverse patient populations 
51

. Ultimately, this will bear fruit in practice and we will be able 

to fulfill the needs and wishes of patients with a variety of cultural backgrounds. 

 

 

Future Research 
In the current population issues and diseases which come with ageing, such as loneliness 

and depression, are becoming more prominent. Dementia is already present in the top 

three most common causes of death worldwide. Knowing that this group will increase, the 

need to address these issues will be larger and therefore research among older migrants 

has not come to an end. Some insights for future research are given. 

 

Prospective research 

 

Two-stage research 

Although we have tried to answer one of the research questions of the SYMBOL regarding 

the prevalence of dementia among older migrants in the Netherlands, we needed to work 

within the aforementioned resource limitations, which resulted in a one-stage diagnostic 

procedure protocol. 

Ideally a two-stage longitudinal study among a larger sample of migrants is needed to 

definitively determine the prevalence of MCI and dementia among migrants. 

We therefore recommend a two-stage diagnostic procedure for identification of memory 

impairment and dementia. The CCD can serve as an efficient basis for a two-stage study 

design, to identify participants for more extensive testing that will identify cognitive 

impairment due to dementia. Follow-up tests for neuropsychological examination should 

be carefully chosen, including scales which are (cross-culturally) validated or are affected 

as little as possible by culture and education. The results of the neuropsychological 

examination should be interpreted cautiously, since many tests are not validated for this 

group. 
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Older migrants as part of ongoing initiatives  

Additionally, comparable research should be done among migrants in other EU countries 

to compare prevalence rates. In such studies it is recommended to take the native group to 

serve as a reference group in the study. As ageing is a major demographic change, it is a 

driving force shaping the need for health care for older people in Europe, who will be in 

need of extra care and support in the near future. Therefore ongoing major (inter)national 

longitudinal studies need to give attention to the ethnic groups in their country. This is 

especially true in EU countries, as they are inhabited by different groups of migrants. These 

groups are aging faster than the native population, because of their migration history. Now 

that the  preconditions for proper cross-cultural research are available, particularly cross-

culturally validated scales, research results should follow. 

Ongoing initiatives such as SHARE, LASA, and HELIUS set a good example, by integrating 

migrants in their study sample. Ultimately, the common purpose is to provide good care 

to all older people, regardless of ethnic and / or cultural background, language, or literacy 

levels. 

 

Next generation 

In the Netherlands and also in other countries worldwide, the incidence of dementia is 

appearing to decline because of prevention programs and use of effective methods 

targeted at reducing the prevalence of vascular risk factors and depression 
26

. It is 

interesting to clarify if there is a comparable trend among older migrants, and if so what 

the impact is for older migrants, or the second-generation migrants. As the lifestyle and 

standard of living changes positively for the second generation, we can expect a 

comparable trend. 

 

 

Conclusion 
This thesis is a necessary step towards the use of the cross-culturally validated scales in 

health care among Turkish, Moroccan and Surinamese older people in the Netherlands 

and other EU countries. These scales should be routinely available as a part of the 

diagnostic process for older migrants. In view of the expansion of the group of older 

migrants, the current findings may already have implications for health care services. We 

hope that these studies will trigger awareness of cross-cultural competencies among 

health care professionals, resulting in culture-sensitive memory clinics, timely diagnosis, 

better opportunities for counseling, and thereby improving support and quality of life for 

older migrants and their caregivers. 
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Appendix 
 
Additional Figure 1: Age dispersion of population aged 55+ years in 4 cultural groups in SYMBOL study 
(N=2254) and National Population in 2013 (N=4.426.205) 
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Summary 
 

This thesis addresses several aspects of health and health assessment in older migrants. 

The overall objective of the thesis was to improve health diagnostics for older migrants, 

with the help of cross-culturally validated scales. Specifically, the aims of our studies were 

to 1)  translate and validate a loneliness scale and a depression scale, and to validate a 

newly-developed dementia screening test, all for use among older Turkish, Moroccan and 

Surinamese people in the Netherlands, and 2) give insight into the age-specific prevalence 

of MCI and dementia in community-dwelling older Turkish, Moroccan and Surinamese 

migrants in the Netherlands. In this chapter we will summarize the results of the studies 

described in this thesis. 

Chapter 1 provides a general introduction to the topic of this thesis, and describes the 

ageing migrant population in the Netherlands, in particular the part of the aging 

population who have their roots in Turkey, Morocco and Suriname - a growing group in the 

Netherlands. They experience relatively poor general health, as well as higher rates of 

chronic diseases such as cardiovascular diseases, and hypertension, diabetes, and 

depression (which in turn influence cardiovascular health) 
1-8

, in comparison with the 

native Dutch population. Good clinical practice is needed, also for this specific subset of 

older people. This is unfortunately hindered by language barriers between patient and 

specialist. The low education levels or illiteracy, and cultural barriers impede the usual 

(cognitive) health assessment. Researchers who want to reliably assess different aspects of 

general health in the migrant populations need cross-culturally validated health 

assessment scales which have satisfactory psychometric properties for use among these 

specific groups of older people. Subsequently, the need for cross-cultural research and 

cross-culturally validated health assessment scales is outlined and the current literature on 

this subject is briefly summarized for loneliness, depression and mental health problems 

like dementia among older migrants. 

In preparation of our study, “Systematic Memory testing Beholding Other Languages” 

(SYMBOL), on the cognitive health situation of migrants in the Netherlands, we performed 

a systematic review. The results of the review are reported in Chapter 2. The assessment of 

the cross-culturally validation includes assessment of the translation process and the 

assessment of psychometric properties of the retrieved scales. We concluded that cross-

cultural validation of the retrieved scales was mediocre in most cases, and that there is a 

lack of good cross-culturally validated health assessment scales. In particular, to arrive at 

an appropriate, cross-culturally validated scale, the application of international guidelines 

for the cross-cultural adaptation of scales are required 
9,10

. This includes a correct 

systematic translation and assessment of the psychometric properties. Without these it 

would be uncertain whether an assessment scale was suitable to use in different ethnic 

groups. 

Chapter 3 provides a detailed description of the rationale, design and methods of our 

study protocol, SYMBOL. The primary objective of the SYMBOL study was to assess the 
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prevalence of MCI and dementia in the largest migrant groups in the Netherlands, which 

are those with a Turkish, Moroccan (Arabic or Berber) and Surinamese (Creole or 

Hindustani) background. 

Additionally, we cross-culturally validated a CGA (comprehensive geriatric assessment) 

including the CCD (Cross-Cultural Dementia screening test), a new cross-culturally 

validated dementia screening test, for use in the SYMBOL study. A CGA is a 

multidisciplinary, systematic diagnostic process to map the overall health status of older 

people, including psychological, functional and social domains, which is used to develop a 

plan for treatment and follow up 
11

. As it is known that including migrant populations in 

research is difficult, participants (aged 55 and older) were recruited via general 

practitioners in suburbs of the Netherlands with large migrant populations to optimize 

inclusion rates. 

Despite the rapid growth in the number of older migrants in Europe, research on loneliness 

among this group is still rare and in an explorative stage. This is especially concerning, 

given that it is known that feelings of loneliness have serious consequences for the health 

of older people. Various studies in middle-aged and older adults have shown that 

loneliness is not only a risk factor for somatic problems but also for depressive symptoms 
12-19

. Loneliness is also associated with mental health decline, including depression, as well 

as functional decline and increased mortality 
20-22

. Depression has been both proposed to 

be a risk factor for dementia as well as a prodrome of dementia. Compared to people who 

had never been depressed, those who experienced symptoms of depression in mid-life 

were about 20% more likely to develop dementia 
23

. Knowing that the determinants of 

dementia (vascular risk factors and psychiatric disorders) occur more frequently among 

older migrants, the prevalence of dementia among older migrants is expected to be higher 
24-26

. However, research on dementia among older migrants is scarce, due to the obstacles 

that come with dementia screening of older migrants, such as language and cultural 

barriers and the low level of education and / or illiteracy 
27,28

. Many researchers remark on 

the lack of appropriate dementia screening instruments, which are applicable to older 

migrants. 

To ensure that we are able to reliably measure feelings of loneliness, the geriatric 

depressive state and prevalence rates of dementia in this group of older people, we cross-

culturally validated a loneliness scale, a depression scale, and a newly-developed dementia 

screening test for use among older Turkish, Moroccan and Surinamese people, as part of 

the SYMBOL study. 

In Chapter 4 we looked particular at the De Jong Gierveld Loneliness Scale (DJGLS). The 

DJGLS proved to be internally consistent and to have satisfactory construct validity for a 

two-factor model reflecting the 6-item emotional loneliness and 5-item social loneliness 

subscales. We therefore concluded that the results provide sufficient support for use of the 

translated version of the 11-item DJGLS among Turkish and Moroccan older migrants and 

use of the Dutch version for Surinamese older migrants as a reliable and valid measure of 

loneliness. In Chapter 5 we cross-culturally validated an internationally known depression 
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screening test, the 15-item Geriatric Depression Scale (GDS-15). The GDS-15 proved highly 

internally consistent among all ethnic groups and results of analyses for construct validity 

were acceptable. Proper psychometric values were found for the Turkish version, two 

Moroccan versions (Moroccan-Arabic, Tarifit) and the Dutch version for use among 

Surinamese (Creole and Hindu). Overall, the results provided support for the use of the 

(translated version of the) DJGLS and GDS-15 among older Turkish, Moroccan, and 

Surinamese migrants as adequate assessment scales for loneliness and depression, 

respectively. 

In Chapter 6 we described the features and assessed the psychometric properties of the 

Cross-Cultural Dementia screening test (CCD), for use among Turkish, Moroccan and 

Surinamese older people in the Netherlands. This newly-developed neuropsychological 

screening instrument for dementia contains three subtests that assess memory, mental 

speed and executive function. Receiver operating characteristic and logistic regression 

analyses showed that the CCD had good predictive validity for dementia. There were small 

to medium associations with ethnicity and education levels, but performance differences 

between the ethnic groups disappeared after correcting for age and education differences 

between the groups, which supported our hypothesis that the CCD is a culture-fair test. 

Overall we can state that the CCD is a proper dementia screening test for dementia in 

migrant populations who speak little or no Dutch and have a low educational level. The 

CCD requires well-trained examiners and it would be best to administer the CCD in 

specialized centers such as memory clinics. 

Chapter 7 described the main aim of the SYMBOL study with regard to the prevalence of 

MCI and dementia in community-dwelling older migrants in the Netherlands. Despite a 

low inclusion rate (31.2%), we demonstrated that MCI was two to four times more 

prevalent in the Turkish, both Moroccan and Surinamese-Hindustani groups, compared to 

the native Dutch. In the same ethnic groups, dementia was three to four times more 

prevalent compared to the native Dutch. Dementia prevalence in the Surinamese-Creole 

participants was comparable to the native Dutch. 

The general discussion, Chapter 8, comprises the main findings of the thesis, along with 

methodological strengths and limitations and future implications for research and practice. 
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Samenvatting 
 

Dit proefschrift bespreekt een aantal aspecten van de gezondheid van en 

gezondheidsonderzoek bij oudere migranten in Nederland. De algemene doelstelling van 

dit proefschrift was om diagnostiek van psychische en cognitieve klachten bij oudere 

migranten te verbeteren, met behulp van cross-cultureel gevalideerde schalen. De 

doelstellingen van onze studies waren in het bijzonder 1) het vertalen en valideren van een 

eenzaamheidsschaal en een depressieschaal en een nieuw ontwikkelde 

dementiescreeningstest, en 2) het verschaffen van inzicht in de leeftijdsspecifieke 

prevalentie van MCI en dementie bij thuiswonende oudere Turkse, Marokkaanse en 

Surinaamse migranten in Nederland. In deze samenvatting zullen we de resultaten van de 

in dit proefschrift beschreven studies samenvatten. 

Hoofdstuk 1 geeft een algemene inleiding op het onderwerp van dit proefschrift en 

beschrijft de vergrijzing van de migrantenpopulatie in Nederland, die hun wortels in 

Turkije, Marokko en Suriname hebben - een groeiende groep in Nederland. Zij ervaren een 

relatief slechtere algemene gezondheid, alsmede een hogere mate van chronische 

aandoeningen zoals hart- en vaatziekten en hoge bloeddruk, diabetes en depressie (die op 

hun beurt invloed hebben op cardiovasculaire gezondheid) 
1-8

, in vergelijking tot de 

autochtone Nederlandse bevolking. Good clinical practice is nodig, ook voor deze 

specifieke subgroep van ouderen. Dit wordt helaas verhinderd door taalbarrières tussen 

patiënt en specialist. De lage opleiding of analfabetisme en culturele barrières 

belemmeren de gebruikelijke (cognitieve) onderzoeken. Onderzoekers die verschillende 

aspecten van de algemene gezondheid van migranten op een betrouwbare wijze willen 

beoordelen, hebben cross-cultureel gevalideerde meetinstrumenten met goede 

psychometrische eigenschappen nodig voor gebruik bij deze specifieke groepen ouderen. 

Vervolgens wordt de noodzaak voor cross-cultureel onderzoek en cross-cultureel 

gevalideerde meetinstrumenten geschetst en de huidige literatuur over dit onderwerp 

wordt kort samengevat voor eenzaamheid, depressie en mentale gezondheid, zoals 

dementie bij oudere migranten. 

Ter voorbereiding op onze studie, “Systematic Memory testing Beholding Other 

Languages” (SYMBOL), over de cognitieve gezondheidssituatie van migranten in 

Nederland, voerden we een systematische review uit. De resultaten van de review worden 

gerapporteerd in Hoofdstuk 2. De beoordeling van de cross-culturele validatie omvat een 

beoordeling van het vertaalproces en de beoordeling van de psychometrische 

eigenschappen van de gevonden schalen. We concludeerden dat cross-culturele validatie 

van de gevonden schalen in de meeste gevallen matig was en dat er een gebrek is aan 

goed cross-cultureel gevalideerde meetinstrumenten. Om te komen tot een passend, 

cross-cultureel gevalideerd meetinstrument, is de toepassing van internationale richtlijnen 

voor  cross-culturele aanpassing van meetinstrument essentieel 
9,10

. Dit omvat een 

systematisch vertaalproces en evaluatie van de psychometrische eigenschappen. Zonder 
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gebruik van deze richtlijnen is het onzeker of een meetinstrument geschikt is om te 

gebruiken voor verschillende etnische groepen. 

Hoofdstuk 3 geeft een gedetailleerde beschrijving van het protocol van de SYMBOL studie. 

De primaire doelstelling van SYMBOL was om de prevalentie van MCI en dementie in de 

grootste migrantengroepen in Nederland te bepalen, dat wil zeggen de ouderen met een 

Turkse, Marokkaanse (Arabische of Berberse) en Surinaamse (Creoolse of Hindoestaanse) 

achtergrond. 

Bovendien, hebben we een CGA (‘Comprehensive Geriatric Assessment’, een uitgebreid 

geriatrisch onderzoek) met inbegrip van de CCD (Cross-Cultural Dementie screening test), 

een nieuwe cross-cultureel gevalideerde dementie screening test, cross-cultureel 

gevalideerd voor gebruik in de SYMBOL. Een CGA is een multidisciplinair, systematisch 

diagnostisch proces, waarbij de algemene gezondheid van ouderen, waaronder 

psychologische, sociale en functionele domeinen, in kaart wordt gebracht, om een 

behandelplan en follow-up te kunnen opstellen 
11

. Het is bekend dat het moeilijk is om 

migranten aan onderzoek deel te laten nemen, om de inclusie te optimaliseren werden de 

deelnemers (55 jaar en ouder) geworven via huisartsen. 

Ondanks de snelle groei van het aantal oudere migranten in Europa, wordt er weinig 

onderzoek naar eenzaamheid onder deze groep gedaan. Dit is vooral zorgwekkend, gezien 

het feit dat het bekend is dat gevoelens van eenzaamheid ernstige gevolgen hebben voor 

de gezondheid van ouderen. Verschillende studies onder mensen van middelbare leeftijd 

en oudere volwassenen hebben aangetoond dat eenzaam niet alleen een risicofactor is 

voor somatische problemen maar ook voor depressieve symptomen 
12-19

. Eenzaamheid 

wordt ook in verband gebracht met mentale/cognitieve achteruitgang, inclusief depressie, 

evenals met functionele achteruitgang en verhoogde sterfte 
20-22

. Depressie is zowel 

voorgesteld als een risicofactor voor dementie als een voorstadium van dementie. In 

vergelijking met mensen die nog nooit depressief waren, hebben mensen van middelbare 

leeftijd die symptomen van depressie ervaren, ongeveer 20% meer kans op dementie 
23

. 

Wetende dat de determinanten van dementie (vasculaire risicofactoren en psychiatrische 

stoornissen) vaker voorkomen bij oudere migranten, zal de prevalentie van dementie naar 

verwachting bij oudere migranten hoger zijn 
24-26

. Echter, onderzoek naar dementie bij 

oudere migranten is schaars, als gevolg van de obstakels die er zijn in dementiescreening 

bij oudere migranten, zoals de taal- en cultuurbarrières en het lage opleidingsniveau en/of 

analfabetisme 
27,28

. Vele onderzoekers merken op dat passende dementiescreening 

instrumenten, die van toepassing zijn bij oudere migranten, ontbreken. 

Om ervoor te zorgen dat we in staat zijn om gevoelens van eenzaamheid, depressieve 

toestand en de prevalentie van dementie in deze groep van ouderen betrouwbaar te 

kunnen meten, hebben we een eenzaamheidschaal, een depressieschaal en een nieuw 

ontwikkelde dementiescreening test, cross-cultureel gevalideerd voor gebruik bij Turkse, 

Marokkaanse en Surinaamse ouderen, als onderdeel van de SYMBOL studie. 

In Hoofdstuk 4 keken we specifiek naar de De Jong-Gierveld Eenzaamheidsschaal (DJGLS). 

De DJGLS bleek intern consistent te zijn en een goede constructvaliditeit te hebben voor 
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een twee-factor model, die de 6-items van de emotionele eenzaamheid en 5-items van de 

sociale eenzaamheid subschalen weergeven. Wij hebben geconcludeerd dat de resultaten 

voldoende steun geven voor het gebruik van de vertaalde versie van de 11-item DJGLS 

onder Turkse en Marokkaanse oudere migranten en het gebruik van de Nederlandse versie 

voor Surinaamse oudere migranten als een betrouwbare en valide maat voor 

eenzaamheid. In Hoofdstuk 5 hebben we een internationaal bekende depressie-

screeningstest (de 15-item Geriatric Depression Scale (GDS-15)) cross-cultureel 

gevalideerd. De GDS-15 bleek een goede interne consistentie te hebben voor alle etnische 

groepen en de resultaten van de analyses voor constructvaliditeit waren aanvaardbaar. Er 

werden adequate psychometrische eigenschappen gevonden voor de Turkse versie, de 

twee Marokkaanse versies (Marokkaans-Arabisch, Tarifit) en de Nederlandse versie voor 

gebruik onder Surinaamse Nederlandse ouderen (Creoolse en Hindoestaanse). Over het 

algemeen geven de resultaten steun voor het gebruik van de (vertaalde versies van de) 

DJGLS en GDS-15 onder oudere Turkse, Marokkaanse en Surinaamse migranten als 

respectievelijk adequate eenzaamheid en depressie meetinstrumenten. 

In Hoofdstuk 6 beschreven we de kenmerken en de psychometrische eigenschappen van 

de Cross-Cultural Dementie screening test (CCD), voor gebruik bij Turkse, Marokkaanse en 

Surinaamse ouderen in Nederland psychometrische eigenschappen van de Cross-Cultural 

Dementie screening test. Dit nieuw ontwikkelde neuropsychologische 

screeningsinstrument voor dementie bevat drie subtests die het geheugen, mentale 

snelheid en de executieve functioneren meten. Receiver operating characteristic en 

logistische regressie analyses toonden aan dat de CCD een goede voorspellende waarde 

had voor dementie. Er waren minimale tot matige associaties met etniciteit en 

opleidingsniveau, maar de verschillen in resultaten tussen de etnische groepen verdwenen 

na correctie voor leeftijd en opleiding. Deze resultaten ondersteunen onze hypothese dat 

de CCD een culture-fair-test is. Over het algemeen kunnen we stellen dat de CCD een 

goede dementiescreeningstest is voor gebruik bij migranten die geen of weinig Nederlands 

spreken en een laag opleidingsniveau hebben. De CCD dient afgenomen te worden door 

goed getrainde onderzoekers en kan het beste toegepast kan worden in gespecialiseerde 

centra zoals geheugenpoliklinieken. 

Hoofdstuk 7 omschreef het belangrijkste doel van de SYMBOL studie met betrekking tot 

de prevalentie van MCI en dementie bij thuiswonende oudere migranten in Nederland. 

Ondanks een lage inclusie (31,2%), vonden we aanwijzingen dat MCI twee tot vier keer 

vaker voor kwam bij de Turkse, Marokkaanse en Surinaams-Hindoestaanse groepen, in 

vergelijking met de autochtone Nederlanders. In dezelfde etnische groepen, kwam 

dementie drie tot vier keer vaker voor vergeleken met de autochtone Nederlanders. De 

prevalentie van dementie bij de Surinaams-Creoolse deelnemers was vergelijkbaar met de 

autochtone Nederlanders. 

De algemene discussie, Hoofdstuk 8, bestaat uit de belangrijkste bevindingen van het 

proefschrift, samen met methodologische krachten en beperkingen en toekomstige 

implicaties voor onderzoek en praktijk. 
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Özet 
 

Bu tez, Hollanda’da yaşayan yaşlı göçmenlerin sağlık durumunun çeşitli boyutlarını ele 

almaktadır. Tezin genel amacı; farklı kültürlerde de geçerliliği onaylanan ölçekler 

yardımıyla, yaşlı göçmenlerin sağlığıyla ilgili tanıları geliştirebilmektir. Özellikle, 

çalışmalarımızın hedefi 1) bir yalnızlık ölçeğinin ve bir depresyon ölçeğinin tercümesini 

yapmak, geçerliliğini sağlamak ve bir yeni oluşturulmuş demans tarama ölçeğinin 

geçerliliğini sağlamaktır. Tüm ölçekler Hollanda’da yaşayan Türk, Faslı ve Surinamlı yaşlı 

göçmenlere uygulanacaktır. 2) Hollanda’da evinde yaşayan Türk, Faslı ve Surinamlı yaşlı 

göçmenlerin MCI ve demansın yaşa göre yaygınlığıyla ilgili bir iç görü kazanmasını 

sağlamaktır. Tezde belirtilen sonuçların özeti şu şekildedir: 

Bölüm 1’de tezin konusuyla ilgili genel bir giriş ve Hollanda’da yaşayan yaşlanmış göçmen 

popülasyonunu tanımlayacak bilgiler yer almaktadır. Bu popülasyon özellikle Türkiye, Fas ve 

Surinam kökenli olup Hallanda’da yaşayan ve büyüyen bir kesimden oluşmaktadır. Yerel 

Hollanda halkına göre bu popülasyonun genel sağlığı daha zayıf olduğu görülür, aynı 

zamanda kronik kalp damar hastalığı, hipertansiyon (yüksek tansiyon), diyabet ve 

depresyon gibi ileride kardiyovasküler sağlığı etkileyecek hastalıkları yaşama oranları daha 

fazladır
1-8

. Yaşlıların bu özel alt grubuna yönelik iyi bir klinik uygulama gerekli olduğu halde 

ne yazık ki hastalar ve uzmanlar arasındaki dil engeli nedeniyle bu mümkün olamamaktadır. 

Düşük eğitim veya okuma-yazma engeli ve kültürel engeller, (ruhsal) sağlık ile ilgili 

yapılacak araştırmaları engellemektedir. Göçmenlerin genel sağlıklarının çeşitli yönlerini 

değerlendirmek isteyen araştırmacılar için bu özel yaşlı göçmen gruplarda kullanılmak 

üzere güvenilirliği yapılmış, psikometrik özelliklere sahip kültürlerarası ölçüm araçları 

gereklidir. Ardından, kültürlerarası çalışmalara ve geçerliliği yapılmış, kültürlerarası sağlık 

değerlendirme ölçeğine olan ihtiyacın altı çizilmiştir. Ayrıca yaşlı göçmenlerde yalnızlık, 

depresyon ve demans gibi ruhsal sağlık problemleri ile ilgili güncel literatür kısaca 

özetlenmiştir. 

 

Hollanda'daki göçmenlerin bilişsel sağlık durumlarıyla ilgili araştırmamızda, SYMBOL
*
 

araştırması için hazırlık olarak, sistematik bir inceleme yapılmıştır. İncelemenin sonuçları 2. 

bölümde bildirilmektedir. Kültürlerarası doğrulama değerlendirilmesi, tercüme işleminin 

bir değerlendirmesini ve bulunan ölçeklerin psikometrik özelliklerinin değerlendirmesini 

içerir. Kültürlerarası geçerliği olan iyi ölçeklere rastlanmadığı sonucuna varılmıştır. 

Kültürlerarası kullanıma uygun doğrulanmış bir test elde etmek için etmek için, uluslararası 

kurallar esastır 
9,10

. Bu sistematik bir çeviri sürecini içerir ve psikometrik özelliklerini 

değerlendirir. Bu kuralları uygulamadan, herhangi bir testin farklı etnik gruplarda 

uygulanmasının ortaya çıkardığı sonuçlardan emin olmak mümkün değildir. 

 

                                                      
*
SYMBOL= Systematic Memory testing Beholding Other Languages 
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Bölüm 3’te SYMBOL çalışmasının protokolünün ayrıntılı bir açıklaması verilmektedir. 

SYMBOL çalışmasının temel amacı; yaşlı Türk, Faslı (Arap ya da Berberi) ve Surinam (Creole 

veya Hindustani), yani Hollanda'nın en büyük göçmen gruplarında, MCI ve demans 

(bunama) yaygınlığını belirlemektir. Ayrıca, SYMBOL çalışmasında “Kapsamlı Geriatrik 

Araştırma” (CGA) kullandık ve bunun içine CCD testi de dahildir. Bu CCD kültürlerarası 

doğrulanmış yeni bir demans tarama testidir. CGA, çok disiplinli, sistematik bir tanı 

sürecidir. Böylece yaşlıların genel sağlık durumu, psikolojik, sosyal ve fonksiyonel alanları 

da dahil olmak üzere genel bir tablo ortaya çıkartılabilir. Bu çerçevede bir tedavi ve takip 

etme planı hazırlanabilir 
11

. Göçmenlerin araştırmaya katılımlarını sağlamanın zor olduğu 

bilindiğinden, yeterli katılımı sağlamak için pratisyen doktorlar yardımıyla 55 yaş ve üstü 

davet edilmiştir. 

Avrupa'da yaşayan yaşlı göçmenlerin sayısındaki hızlı artışa rağmen, bu grupta yalnızlık 

konusunda yapılan araştırma çok azdır. Bu durum öncelikle endişe vericidir. Çünkü yalnızlık 

duygusunun yaşlı sağlığı için ciddi sonuçları olduğu bilinmektedir. Orta yaşlı ve yaşlılar 

arasında yapılan çeşitli çalışmalar yalnızlığın, sadece somatik sorunlar için değil, aynı 

zamanda depresif semptomlar için de bir risk faktörü olduğunu göstermiştir 
12-19

. Yalnızlık, 

depresyon gibi hem ruhsal bozukluklar, hem de fonksiyonel gerileme ve artan mortalite ile 

de ilişkilidir 
20-22

. Depresyonun hem bunama için bir risk faktörü, hem de bunamanın bir ön 

aşaması olduğu görülmüştür. Depresyon yaşamamış insanlarla, depresyon belirtileri 

yaşayan orta yaşlı insanları karşılaştırdığımızda, yaşayanların bunama olasılığının 

diğerlerine göre yaklaşık 20% daha fazla olması muhtemeldir 
23

. Demansı belirleyen 

faktörlerin (vasküler risk faktörleri ve psikiyatrik bozukluklar) yaşlı göçmenler arasında 

daha sık ve yaygın olması nedeniyle yaşlı göçmenlerde bunama sıklığı daha yüksek oranda 

beklenmektedir 
24-26

. Yaşlı göçmenlerdeki demans çalışmalar oldukça kısıtlıdır 
27,28

. Çünkü 

demans tarama testlerinin yaşlı göçmenlerde uygulanması esnasında düşük eğitim ve 

eğitimsizlik, dil ve kültürel farklılıklar engel oluşturmaktadır. Birçok araştırmacı, yaşlı 

göçmenlere uygulanabilecek demans tarama testlerinin eksikliğini saptamıştır. 

Biz bu gruptaki (Türk, Fas ve yaşlı Surinam) yaşlıların yalnızlık duygusunu, depresif 

durumunu ve demans yaygınlığını güvenilir bir şekilde ölçmemizi sağlayacak yalnızlık ve 

depresyon ölçeği ve yeni geliştirilmiş bir demans tarama testinin, kültürler arası (Türk, Fas 

ve yaşlı Surinam) kullanımı için doğruluğunu saptadık. Bu testler SYMBOL araştırmasının bir 

parçası olarak bulunmaktadır. 

Bölüm 4’te De Jong-Gierveld Yalnızlık Ölçeği'ni (DJGLS) özel olarak araştırdık. DJGLS’nin iç 

tutarlığını olumlu bulduk ve iki faktörlü model için iyi bir yapı geçerliliğine sahip olduğunu, 

duygusal yalnızlığın 6 öğesi ve sosyal yalnızlığın 5 öğesini alt ölçekleri ile temsil ettiğini 

gördük. 11 maddelik DJGLS çevrilmiş versiyonu Türk ve Faslı yaşlı göçmenler arasında 

kullanım için yeterli destek sağladığı ve yaşlı Surinam göçmenler için Hollanda 

versiyonunun yalnızlık konusunda güvenilir ve geçerli bir ölçek olarak kullanılabileceği 

sonucuna vardık. Bölüm 5’te uluslararası tanınmış depresyon tarama testinin, 15 maddelik 

Geriatrik Depresyon Ölçeği'ni (GDS-15) kültürlerarası geçerliliğinin doğrulandığını gördük. 

GDS-15’in tüm etnik gruplar için iç tutarlılığını olumlu bulduk ve yapı geçerliliği için analiz 
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sonuçlarının kabul edilebilir olduğunu doğruladık. Psikometrik özellikleri Türk versiyonu için 

yeterli bulundu, iki Fas versiyonu (Fas Arapçası, Tarifit) ve Surinam yaşlılar (Creole ve 

Hindustani) kapsamında kullanılmak üzere Hollanda versiyonu yeterli bulundu. Genel 

olarak sonuçlar, DJGLS ve GDS-15’in çevrilmiş versiyonlarının yaşlı Türk, Faslı ve Surinamlı 

göçmenler arasındaki, yalnızlık ve depresyon ölçüm araçları olarak kullanımını yeterince 

desteklemektedir. 

Bölüm 6’da Hollanda'daki yaşlı Türk, Fas ve Surinamlılarda kullanılmak üzere Kültürler arası 

Demans Tarama Testi'nin (CCD) genel ve psikometrik özelliklerini açıkladık. Bu yeni 

geliştirilmiş nöropsikolojik demans tarama ölçeği, belleği, zihinsel hız ve yürütme işlevini 

ölçen üç alt testi içerir. Analizler (receiver operating characteristic (=alıcı karakteristik) ve 

lojistik regresyon çalışmaları) CCD testinin demans teşhisinde iyi bir tahmin gücü olduğunu 

göstermiştir. Etnik köken ve eğitimin de az ve orta derecede etkisinin olduğu görülmüştür. 

Etnik gruplar arasındaki sonuçların farklılıkları, yaş ve eğitim için düzeltme yapıldıktan 

sonra kaybolmuştur. Bu sonuçlar bizim hipotezimizi desteklemektedir dolayısıyla CCD 

testinin her kültürde (culture-fair-test) geçerli olduğu saptanmıştır. Genel olarak CCD 

testinin, Hollandacayı hiç konuşamayan veya az konuşan ve eğitim seviyesi düşük 

göçmenlerde kullanılabilecek, iyi bir demans tarama testi olduğunu söyleyebiliriz. CCD 

testinin iyi eğitilmiş araştırmacılar tarafından uygulanması gerekmektedir. Bellek klinikleri 

gibi özel merkezlerde en iyi şekilde uygulanabilir. 

Bölüm 7’de SYMBOL çalışmasının temel amacı, Hollanda’da evde yaşayan yaşlı göçmenler 

arasında MCI ve demans yaygınlığı hakkındaki araştırmamızı açıklamaktadır. Araştırmaya 

katılımın az olmasına rağmen (%31.2), yerli yaşlı Hollandalılarla karşılaştırdığımızda, Türk, 

Faslı ve Surinam-Hindu gruplarda MCI’nın iki ile dört, aynı etnik gruplarda bunamanın ise 

üç ile dört kat daha sık görüldüğünün bulgularını bulduk. Yaşlı Hollandalılarla Surinamlılar 

karşılaştırıldığında, Surinamlılarda demans görülme sıklığının Hollandalılarla benzer olduğu 

gözlenmiştir. 

Genel tartışma, bölüm 8’de bu tezin temel bulgularının yanı sıra metodolojik gücü ve 

kısıtlamaları/sınırlılıkları ve gelecekteki araştırma ve uygulamalar için bunların nasıl 

kullanılabileceğine dair önerileri içermektedir. 

 

 

 

 

 



 

159 

References 
 
1. Schellingerhout R. Gezondheid en welzijn van allochtone ouderen [Health and Well-Being of Older 

Migrants]. Den Haag: Sociaal Cultureel Planbureau.2004. 
2. Sole-Auro A, Crimmins EM. Health of Immigrants in European countries. Int Migr Rev 2008;42:861-76. 
3. van der Wurff FB, Beekman AT, Dijkshoorn H, et al. Prevalence and risk-factors for depression in 

elderly Turkish and Moroccan migrants in the Netherlands. J Affect Disord 2004;83:33-41. 
4. Agyemang C, van Oeffelen AA, Norredam M, et al. Socioeconomic inequalities in stroke incidence 

among migrant groups: analysis of nationwide data. Stroke 2014;45:2397-403. 
5. Uitewaal PJ, Manna DR, Bruijnzeels MA, Hoes AW, Thomas S. Prevalence of type 2 diabetes mellitus, 

other cardiovascular risk factors, and cardiovascular disease in Turkish and Moroccan immigrants in 
North West Europe: a systematic review. Preventive medicine 2004;39:1068-76. 

6. Bindraban NR, van Valkengoed IG, Mairuhu G, et al. Prevalence of diabetes mellitus and the 
performance of a risk score among Hindustani Surinamese, African Surinamese and ethnic Dutch: a 
cross-sectional population-based study. BMC Public Health 2008;8:271. 

7. Bos V, Kunst AE, Keij-Deerenberg IM, Garssen J, Mackenbach JP. Ethnic inequalities in age- and cause-
specific mortality in The Netherlands. Int J Epidemiol 2004;33:1112-9. 

8. Aichberger MC, Schouler-Ocak M, Mundt A, et al. Depression in middle-aged and older first 
generation migrants in Europe: results from the Survey of Health, Ageing and Retirement in Europe 
(SHARE). Eur Psychiatry 2010;25:468-75. 

9. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of cross-cultural 
adaptation of self-report measures. Spine (Phila Pa 1976 ) 2000;25:3186-91. 

10. Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were proposed for measurement properties of 
health status questionnaires. J Clin Epidemiol 2007;60:34-42. 

11. Ellis G, Whitehead MA, O'Neill D, Langhorne P, Robinson D. Comprehensive geriatric assessment for 
older adults admitted to hospital. Cochrane Database Syst Rev 2011:CD006211. 

12. Adams KB, Sanders S, Auth EA. Loneliness and depression in independent living retirement 
communities: risk and resilience factors. Aging & mental health 2004;8:475-85. 

13. Barg FK, Huss-Ashmore R, Wittink MN, Murray GF, Bogner HR, Gallo JJ. A mixed-methods approach to 
understanding loneliness and depression in older adults. J Gerontol B Psychol Sci Soc Sci 
2006;61:S329-39. 

14. Cacioppo JT, Hawkley LC, Thisted RA. Perceived social isolation makes me sad: 5-year cross-lagged 
analyses of loneliness and depressive symptomatology in the Chicago Health, Aging, and Social 
Relations Study. Psychology and aging 2010;25:453-63. 

15. Cacioppo JT, Hughes ME, Waite LJ, Hawkley LC, Thisted RA. Loneliness as a specific risk factor for 
depressive symptoms: cross-sectional and longitudinal analyses. Psychology and aging 2006;21:140-
51. 

16. Green BH, Copeland JR, Dewey ME, et al. Risk factors for depression in elderly people: a prospective 
study. Acta psychiatrica Scandinavica 1992;86:213-7. 

17. Griffin J, Soskolne V. Psychological distress among Thai migrant workers in Israel. Social science & 
medicine 2003;57:769-74. 

18. Heikkinen RL, Kauppinen M. Depressive symptoms in late life: a 10-year follow-up. Archives of 
Gerontology and Geriatrics 2004;38:239-50. 

19. Heinrich LM, Gullone E. The clinical significance of loneliness: a literature review. Clin Psychol Rev 
2006;26:695-718. 

20. Wilson RS, Krueger KR, Arnold SE, et al. Loneliness and risk of Alzheimer disease. Arch Gen Psychiatry 
2007;64:234-40. 

21. Luo Y, Hawkley LC, Waite LJ, Cacioppo JT. Loneliness, health, and mortality in old age: a national 
longitudinal study. Social science & medicine 2012;74:907-14. 

22. Perissinotto CM, Stijacic Cenzer I, Covinsky KE. Loneliness in older persons: a predictor of functional 
decline and death. Archives of internal medicine 2012;172:1078-83. 

23. Barnes DE, Yaffe K, Byers AL, McCormick M, Schaefer C, Whitmer RA. Midlife vs late-life depressive 
symptoms and risk of dementia: differential effects for Alzheimer disease and vascular dementia. Arch 
Gen Psychiatry 2012;69:493-8. 



References 

160 

24. Cheng G, Huang C, Deng H, Wang H. Diabetes as a risk factor for dementia and mild cognitive 
impairment: a meta-analysis of longitudinal studies. Intern Med J 2012;42:484-91. 

25. Gao Y, Huang C, Zhao K, et al. Depression as a risk factor for dementia and mild cognitive impairment: 
a meta-analysis of longitudinal studies. Int J Geriatr Psychiatry 2013;28:441-9. 

26. Kloppenborg RP, van den Berg E, Kappelle LJ, Biessels GJ. Diabetes and other vascular risk factors for 
dementia: which factor matters most? A systematic review. Eur J Pharmacol 2008;585:97-108. 

27. Nielsen TR. Evaluation of dementia in patients from ethnic minorities. Copenhagen, Danmark: 
University of Copenhagen; 2011. 

28. Ardila A, Bertolucci PH, Braga LW, et al. Illiteracy: the neuropsychology of cognition without reading. 
Arch Clin Neuropsychol 2010;25:689-712. 

 



 

 

 
List of contributing authors 

 



List of contributing authors 

162 

Coauthors of manuscripts presented in this thesis 
 

Jos P.C.M. van Campen: 
 
Department of Geriatrics, Slotervaartziekenhuis, Louwesweg 6, 

1066 EC, Amsterdam, The Netherlands. 

Tineke Fokkema: Netherlands Interdisciplinary Demographic Institute, The Hague; 

University of Groningen, Groningen, The Netherlands. 

Miriam Goudsmit: Department of Medical Psychology/Hospital Psychiatry, 

Slotervaartziekenhuis, Louwesweg 6, 1066 EC, Amsterdam, The Netherlands 

Rianne Hoopman: Lecturer and research methodologist at Athena Institute for Research 

on Innovation and Communication in Health and Life Sciences - Vrije Universiteit 

Amsterdam. 

Rob M. Kok: Department of Old Age Psychiatry, Parnassia, Mangostraat 1, 2552 KS, The 

Hague, The Netherlands. 

Janet L. MacNeil-Vroomen: Department of Internal Medicine, Section of Geriatric 

Medicine, Academic Medical Centre Amsterdam, The Netherlands, and Free University 

Amsterdam, Faculty of Earth and Life Sciences and EMGO Institute of Health and Care 

Research, Department of Health Sciences, Section of Health Economics & Health 

Technology Assessment, Amsterdam, the Netherlands. 

Juliette L. Parlevliet: Academic Medical Center, Department of Internal Medicine, Section 

of Geriatric Medicine, Meibergdreef 9, 1105 AZ, Amsterdam, the Netherlands. 

Gerben ter Riet: Department of General Practice, Academic Medical Center, University of 

Amsterdam, J2-116, Meibergdreef 9, 1105 AZ, Amsterdam, The Netherlands. 

Sophia E. de Rooij: Academic Medical Center, University of Amsterdam, Department of 

Internal Medicine, Section of Geriatric Medicine, Room F4-108, Meibergdreef 9, 1105 AZ, 

Amsterdam, the Netherlands, and University Center of Geriatric Medicine, University 

Medical Center Groningen, University of Groningen, Hanzeplein 1, 9700 RB, Groningen, 

The Netherlands. 

Ben Schmand: Department of Medical Psychology, Academic Medical Center, University of 

Amsterdam, Amsterdam, The Netherlands, and Faculty of Social and Behavioural Science, 

program group Brain and Cognition, University of Amsterdam, Weesperplein  4, 1018 XA  

Amsterdam, The Netherlands. 

Theo G. van Tilburg: Department of Sociology, VU University Amsterdam, Amsterdam, The 

Netherlands. 

 

 



 

 

 
Curriculum Vitae 

 



Curriculum Vitae 

164 

Curriculum Vitae 

 

Özgül Uysal, dochter van Elif Şimşek en Mustafa Uysal, is op 2 mei 1984 geboren in 

Amsterdam. In 2003 behaalde zij daar aan het Fons Vitae Lyceum haar VWO diploma 

(Profiel Natuur&Gezondheid). Na haar VWO begon zij met haar studie Psychologie aan de 

Vrije Universiteit te Amsterdam met als hoofdrichting Ouderen en Klinische 

Neuropsychologie. Onderdeel van haar studie waren twee stages. Een buitenlandse stage 

in één n van de grootste Onderzoeksziekenhuizen van Turkije op het gebied van Psychiatrie 

en Neurlogie ‘Bakırköy Ruh ve Sinir Hastalıkları Eğitim ve Araştırma Hastanesi’ in Istanbul 

(Bakırköy Mental Health and Neurological Diseases Education and Research Hospital). 

Daarna heeft zij een klinische stage mogen lopen bij de ViVa! Zorggroep in Heemskerk. 

Eind 2008 studeerde zij af, waarna zij begin 2009 ging werken als Psycholoog bij NOAGG 

(destijds Altrecht GGZ). Zij bieden transculturele psychiatrische hulpverlening aan mensen 

waarbij cultuurspecifieke factoren van belang zijn bij het ontstaan en aanhouden van 

psychische problemen. Na enkele maanden daar gewerkt te hebben kwam de vacature 

langs voor projectleider op het AMC. Al snel was de keuze gemaakt. Februari 2009 ging zij 

werken als Projectleider van de SYMBOL studie (Systematic Memory Testing Beholding 

Other Languages) bij afdeling Ouderengeneeskunde-Geriatrie op het AMC in Amsterdam. 

In 2011 is zij officieel gestart met haar promotietraject, maar sinds 2009 was daartoe al 

heel wat aan voorafgegaan. Haar promotieonderzoek getiteld ‘Health status of older 

migrants in the Netherlands. Cross-cultural validation of health scales’, rondde zij af in 

2014.  

Özgül is getrouwd met Inan Bozkir en samen hebben zijn een zoon Arjin Deniz (2 jaar) en 

een nog ongeboren zoon die al snel wordt verwacht. 
 
 
 
 



 

 

 
Dankwoord 

(Acknowledgements) 
 



Acknowledgements 

166 

Ooit werd mij gevraagd ‘weet  jij waar jij  aan begint?’(op een positieve toon). Nu de rit ten 

einde is kan ik wel zeggen dat ik dat achteraf gezien niet wist. Ik heb met plezier en 

enthousiasme aan mijn proefschrift gewerkt en ben trots op het eindresultaat. De 

vertaalde en gevalideerd vragenlijsten, de CCD en de geschreven artikelen. Ik hoop 

hiermee een bijdrage te leveren aan de participatie van Turkse, Marokkaanse en 

Surinaamse oudere migranten in (dementie) onderzoek. 

 

Een lange rit waar een lange adem, doorzettingsvermogen voor nodig was. De hobbels 

onderweg waren soms niet te voorzien, maar met de juiste mensen om me heen heb ik de 

rit weten te voltooien. Mijn dank gaat uit naar velen. 

 

Allereerst gaat mijn dank uit naar de Turkse, Marokkaanse en Surinaamse oudere 

migranten en naasten (de deelnemers via de huisarts en de patiënten via de ziekenhuizen), 

die belangeloos aan dit onderzoek hebben meegewerkt. Hartelijk dank voor uw 

medewerking!  

Verder alle huisartsen en ziekenhuizen die hebben deelgenomen (o.a. OLVG, Zaans 

Medisch Centum, BovenIJ) ben ik zeer erkentelijk voor hun bijdrage aan SYMBOL. 

Ook alle andere partijen die een bijdrage aan SYMBOL hebben geleverd ben ik dankbaar; 

o.a. Laurens V&V te Rotterdam (dankjewel Astrid, Meral voor het geven van een thuisbasis 

voor SYMBOL  in Rotterdam), Parnassia B.V.  (Sietske, Adrie, wat een enorme input hebben 

jullie geleverd, de thuisbasis in Den Haag. Geweldig!). Collega’s van Sociale Geneeskunde 

(Doenja, Hakima, Petra). De vertalers (André Bhola, Max Sordam, Malika Dahmaza, Ikram 

Achahboun, Aicha Abbach, Awinash Ishwardat, Debbie de Rooij, Ace (Stephanie) Medlock, 

Leyla Köseoğlu). NOOM (Freddy May, dank voor je inspirerende gesprekken en goede 

inzichten en adviezen), GGD Amsterdam (Fatima el Fakiri; was heel fijn met jou te 

brainstormen over onderzoek onder oudere migranten, dank voor alles)! 

 

De SYMBOL studie had echter niet bestaan zonder de enorme inzet en medewerking van 

de tientallen (tweetalige) interviewers
†
. Zij hebben met geduld, doorzettingsvermogen, 

                                                      
†Amsterdam: 
Isabella Makkinje (onderzoeksassistente), Wing-Sam Cheung (interviewer & onderzoeksassistente), Özlem 
Manav, Najat Gaddour,  
Diena Mahran, Hanae Taib, Ghizlan Elmansouri, Firdevs Tok, Kevser Kocadag, Kübra Koca, Büsra Koca, Samira 
Zarraa, Fatma Nur Kasap, Hava Arpaci, Hassnae Belkasim, Sana Feddouli, Fatima Zohra Zgani, Sümeyye Pinar, 
Hafize Sahin, Jihane Ben Massoud, Marieke Broersen, Sultan Avkapan, Ebru Onur, Benazier Rashid, Zehra Acer, 
Sara Nesloa, Suntia Chedammi, Jasvant Bhansing, Sara Akkar, Maryam Badissi, Charlotte Neuteboom, Milie 
Schweitzer, Frauke Baller; 
 

Den Haag:  
Sietske Scheers (coördinator), Arie (coördinator) 
Lennert Paasman, Kübra Das, Jihane Ben Massoud, Jihane el Mansiuri, Youssra Ryane, Jamila  Douairi, Salima El 
Khyari, Soumia  Kasmi, Komel, Ghariba Aboussellam, Fayrouz Akoudad, Riham Amreia; 
 

Rotterdam:  
Çagla Başaran-Oruç (coördinator), Semiha Aydin, Suzan Araz, Omar Lamkadmi; 



Dankwoord 

167 

warmte en hartelijkheid de deelnemers weten te motiveren en interviewen. Zij hebben 

een enorme bijdrage aan het onderzoek geleverd. Met plezier denk ik terug aan de 

gezelligheid, leuke interessante ervaringen tijdens het werk die werden gedeeld op de 

kamer en teamuitjes! Laatste deel van de SYMBOL studie heb ik dankbaar gebruik mogen 

maken van enkele onderzoeksassistenten, waaronder Wing-Sam, Isabella, Najat & Özlem. 

Mijn dank is groot, echt! 

 

Mijn promotoren: 

Sophia de Rooij; Beste Sophia, dankjewel dat  jij mij deze mogelijkheid hebt gegeven en 

alles wat  jij mij tijdens deze rit hebt geleerd. Helikopterview en knopen doorhakken! Ik 

heb je steun altijd gevoeld, ook in de laatste jaren waarin ik het nodig had.  

Ben Schmand; Beste Ben, dankjewel dat jij het vertouwen in mij had en dat jij je hebt 

gevoegd bij de rit. Je hebt een grote invloed gehad op het leren schrijven van artikelen. 

Ook kan ik het waarderen dat je kritische en eerlijke commentaren gaf, (achteraf) kon ik 

ook wel mee lachen, als je zelf iets hilarisch of onzinnig vond.  

 

De leden van de promotiecommissie, Prof. dr. Arnoud Verhoeff, Prof. dr. Erik Scherder, Dr. 

Nathalie van der Velde, Dr. Edo Richard, Prof. dr. Dorly Deeg, Prof. dr. Pearl  Dykstra, dank ik 

hartelijk voor hun deelname aan de leescommissie en hun bereidheid mij manuscript 

kritisch te lezen. Mijn dank gaat ook uit naar Marie-Louise Essink Bot. Helaas niet meer in 

ons midden, maar ik heb veel van haar geleerd en vond het trieste bericht vreselijk. Ik 

wens haar familie heel veel sterkte. 

 

Voor de realisatie van dit proefschrift waren de bijdragen van mijn medeauteurs 

onmisbaar. Naast mijn promotoren zijn dat; collega’s van de SYMBOL team (Juliette, 

Miriam en Jos), Tineke Fokkema (wat een fijn, geduldig, hard werkend mens ben je, dank 

voor alles!), Janet Macneil-Vroomen, Rianne Hoopman (op afstand samen vele uren 

gemaakt en ook fijne tijden in Italië gehad tijdens het congres), Theo van Tilburg (je kwam 

als een redder in nood voor de laatste analytische stappen in ons prachtig artikel rondom 

DJG Eenzaamheidsschaal, dankjewel!), Gerben ter Riet, Rob Kok. Dankjewel allemaal voor 

de samenwerking en jullie deskundigheid. 

 

Mijn SYMBOL team genoten: hartelijk dank! Naast Sophia en Ben maakten ook Juliette, 

Miriam en Jos deel uit van dit team. Samen met jullie steun hebben wij SYMBOL op poten 

gezet en tot een mooi einde gebracht! De vele media aandacht, van radio tot tv-docu tot 

aan de prijswinnende CCD! Ik voel mij ontzettend geprezen dat ik als projectleider van de 

studie aan de slag mocht. Nu nog, na het afronden van SYMBOL hebben wij goed contact 

                                                                                                                                       
MasterThesis Studenten:  
Ayse Eski (Open Universiteit), Ebru Onur (Universiteit Leiden), Ikram Mizab (Universiteit Leiden), Lotte Baan 
(Universiteit van Amsterdam), Jolijn Verduin (Universiteit van Amsterdam), Daphne Yin Ping Li (Universiteit 
Leiden), Ka Tseuk Ho (afstudeeropdracht, hbo Toegepaste Psychologie, Fontys te Eindhoven) 



Acknowledgements 

168 

onderling. Jos, dankjewel voor al jouw  ideeën en dat je mij nu nog steeds betrekt in jouw  

ideeën rondom de zorg aan migranten met dementie. Miriam, dankjewel voor de fijne 

samenwerking. We hebben door de SYMBOL jaren heen, ook hoogte punten van elkaar 

meegemaakt in persoonlijke sferen (het trouwen, de kinderen). Een vruchtbare 

samenwerking inderdaad! Mijn mede-projectleider en hele fijne collega Juliette! 

Dankjewel voor de leerzame en gezellige samenwerking en persoonlijke gesprekken. We 

hebben allebei de rit voltooid. Ik bewonder jouw  energie, en toch ook de kalmte in jouw  

benadering. Lief, zorgzaam en attent. Ik zie ernaar uit de komende jaren nog veel samen te 

ondernemen! 

 

(Oud) collega’s van de Geriatrie-Ouderengeneeskunde: Janet, Kim, Sofie, Liesbeth, 

Marlien, Marjon, Alice, Rikie, Suzanne, Nancy, José, Rita, Jeroen, Annemarieke, Bianca, 

Nathalie, Juliette, Barbara en alle anderen. Bedankt voor de vijf gezellige jaren op F4. Jullie 

wisten me altijd te bereiken in mijn cubicle (vissenkom) voor een gezellig onderonsje, 

lunch, koffie-break, dinsdag-middag-besprekingen en meer. Jullie waren fijne collega’s! 

AMR-team (o.a. Barry, Ricardo, Ralf), bedankt voor alle administratieve ondersteuning!! En 

niet te vergeten Winston Tjon Sjoe Sjoe (Klinische Informatiekunde AMC), Janneke ten 

Cate (Jips Company) en Henk Kotschot (Slotervaart Ziekenhuis) die hebben meegewerkt 

aan de technische zaken rondom de innovatieve CCD! 

 

Lieve paranimfen, Yasemin & Ceylan, heel fijn jullie al zo lang dicht bij me te hebben. Waar 

en wanneer we elkaar ook weer zien, oprechte interesse en jullie luisterend oor wanneer 

dat nodig was. En dan ook eens op deze bijzondere dag.  

 

Lieve vrienden, en (schoon)familie, papa, mama, broertje(s), zusje. Hoewel jullie niet 

helemaal volgde waar ik mee bezig was hebben jullie mij jarenlang gesteund en 

belangstelling getoond. Dankjewel!! Arkadaşlar, ailem, annem, babam, kardeşlerim, çok 

teşekkür ederim. Herzaman ne ile meşkul olduğumu tam anlamadığınız halde herzaman 

ilgilendiniz. Sizin desteğiniz ile başardim. Bizim başarımız. 

  

Tot slot, Inan & Arjin. Dankzij jullie kon ik dit onderzoek met gemak even ‘loslaten’ en op 

zijn tijd relativeren. Dankjewel Askşım Inan voor je liefdevolle betrokkenheid, steun, 

geduld, thuisbasis die je samen met Arjin voor mij bent. Arjin mijn levensvuur, samen met 

je broertje (op komst) zijn jullie hierna mijn grootste levensprojecten! Sizi seviyorum. 

 

 

Özgül, 21 juli 2016 

 



 

 

ççááeerrttğğyyuuييooppáássddffgghhjjkkllzzققccvvbbnnmmççwwززeerrttyyuuييooppğğssddffgghhjjkkllzzققccvvbbnnşşüüزز

mmççwwııeerrttyyuuييooppáássddززffgghhjjkkllzzققccvvbbnnççüüwwززeerrttyyuuييooppáássززddffgghhjjkkllzzققccvvbbnn

ááززmmççwweeززrrttyyuuooppáássjjkkllzzققccvvbbnnáámmççwweerrttyyuuييooáássddhhşşززáájjkkllzzققccvvbbnnززşşmmii

ççwweerrttyyuuييooççwweeppáásshhüüjjkkllzzققccvvbbnnmmççwwززeerrttyyuuييooppáássddززffgghhjjkkáállzzققccvvşşbb

nnmmççwweerrttááyyuuييooppáássddffgghhjjkkllzzققwweerrttááççwweeççwweeccvvbbnnşşززmmççwweerrttyyuuşşييoopp

áássddffgghhjjkkllzzققccvvbbnnmmççüüwweerrttyyuuooppييáássşşززddffgghhjjiikkllzzققccvvbbnnááززwweerrööttyyuuييoo

ppáássddffgghhjjkkllzzققccvvbbnnmmççwweeáárrttyyşşززuuييooppáássddiiffgghhjjkkllzzققccvvbbnnmmççwweerrttyyuuييoo

ppáássddffşşززgghhjjkkllzzققccvvbbnnmmııççááwweeáárrttyyuuييooppáássddffgghhjjkkllzzققccvvbbnnáámmççwwşşززeerrtt

yyuuييooppáássddffgghhjjkkllzzققccvvbbnnmmççwweerrttyyuuييooppáássddffgghhjjkkllzzققccvvbbnnmmççwweerrttyyuuيي

ooppáássddffgghhjjkkllzzققccvvbbnnmmrrııttyyuuييooppáássddffgghhjjkkllzzققııccvvbbnnmmççwweerrttyyuuييooppáássddff

gghhjjkkllzzققccvvbbnnmmççwweerrttyyuuييooppáássddffgghhjjkkllzzققccvvbbnnmmççwweerrttyyuuييooppáássddffgghhjj

kkllzzققccvvbbnnbbnnşşززmmççwweerrttyyuuşşييooppáássddffgghhjjkkllzzققccvvbbnnmmççüüwweerrttyyuuooppييáássşş

ooppييuuززccvvbbnnmmççwweeáárrttyyşşققooppáássddffgghhjjkkllzzييwweerrööttyyuuززccvvbbnnááققddffgghhjjkkllzzزز

áássddffgghhjjkkllzzققccvvbbnnmmççwweerrttyyuuييooppááiissddffşşززgghhjjkkllzzققccvvbbnnmmççááwweeáárrttyyuuييoo

ppáássddffgghhjjkkllzzققccvvbbnnáámmççwwşşmmççwweerrttyyuuييooppáássddffgghhjjkkllzzققccvvbbbbnnşşززmmççwwee

rrttyyuuşşييooppáássddffgghhjjkkllzzققccvvbbnnmmççüüwweerrttyyuuooppييáássşşززddııffgghhjjkkllzzققccvvbbnnááززww

eerrııööttyyuuييooppáássiiddffgghhjjkkllzzققccvvbbnnıımmççiiwweeáárrttyyşşززuuييooppııáássddffgghhjjkkllzzققccvviibbnnıı

mmççwweeiirrttyyuuييoowwşşnnbbnnşşززmmççwweerrttyyuuşşييooppáássddffgghhjjkkllzzققccvvbbnnmmççüüwweerrttyy

uuooppييáássşşززddffgghhjjkkllzzققccvvbbnnááززwweerrööttyyuuييooppáássddffgghhjjkkllzzققccvvbbnnmmççwweeáárrttyy

şşززuuييooppáássddffgghhjjkkllzzققccvvbbnnmmççwweerrttyyuuييooppáássddffşşززgghhjjkkllzzققccvvbbnnmmççááwweeáá

rrttyyuuييooppáássddffgghhjjkkllzzققccvvbbnnáámmççwwşşeerrööttyyuuييooppáássddffgghhjjkkllzzققccvvbbnnmmççwwee

áárrttyyşşززuuييooppáássddffgghhjjkkllzzققccvvbbnnmmiiççwweerrttyyuuييooppáássddffşşززgghhjjkkllzzققccvvbbnnmmçç

ááwweeáárrttyyuuييooppáássddffgghhjjkkllzzققccvvbbnnáámmççwwşşmmççwweerrttyyuuييooppáássddffgghhjjkkllzzققccvv

bbbbnnşşززmmççwweerrttyyuuşşييooppáássddffgghhjjkkllzzققccvvbbnnmmççüüwweerrttyyuuooppييáássşşززddııffgghhjjkkll

zzققccvvbbnnááززwweerrııööttyyuuييooppáássiiddffgghhjjkkllzzققccvvbbnnıımmççwweeáárrttyyşşززuuييooppııáássddffgg

hhjjkkllzzققccvvbbnnıımmççwweeiirrttyyuuييoowwşşnnbbnnşşززmmççwweerrttyyuuşşييooppáássddffgghhjjkkllzzققccvvbb

nnmmççüüwweerrttyyuuooppييáássşşززddffgghhjjkkllzzققccvvbbnnááززwweerrööeerrööttyyuuييooppáássddffgghhjjkkllzz

gghhjjززooppáássddffşşييccvvbbnnmmççwweerrttyyuuققooppáássddffgghhjjkkllzzييuuززccvvbbnnmmççwweeáárrttyyşşقق

kkllzzققccvvbbnnmmççááwweeáárrttyyuuييooppáássddffgghhjjkkllzzققccvvbbققccvvbbnnááززwweerrööşşززuuييooppııááss

 


