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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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