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Background: Although the older migrants population in Europe is expected to grow substantially in the coming
years, there is little information about their health status and particularly functional limitations. This study
examined the association of ethnicity and mobility, hearing and visual limitations in comparison to the general
population in the Netherlands, and whether relevant characteristics explained the potential differences between
older migrants and non-migrants. Methods: Secondary data analysis of 12 652 subjects 55 years and older who
participated in the health survey in the four largest Dutch cities. To establish limitations in vision, hearing and
mobility, the Organization for Economic Co-operation and Development (OECD) questionnaire was used. Logistic
regression analysis was used to examine the association between limitations and ethnic background, subsequently
adjusting for demographic and socio-economic characteristics and relevant health- and lifestyle-related factors.
Results: Older migrants had higher prevalences of functional limitations. The age- and- gender adjusted ORs were
2 to 8-fold compared with older non-migrants. After adjusting for socioeconomic status and health-and lifestyle
indicators, Moroccan, Turkish and Surinamese migrants still had increased ORs for visual limitations [ORs (95% CI),
respectively: 2.48 (1.49–4.14), 3.08 (1.75–5.41) and 1.97 (1.33–2.91)] compared with the Dutch. For mobility limi-
tations, only the Turkish migrants had an OR twice as high (2.19; 1.08–4.44) as the non-migrants. No significant
differences were found between Antillean/Aruban migrants and non-migrants. Conclusions: Important ethnic
inequalities exist in various functional limitations, particularly in vision. These results underline the importance of
tailored preventive interventions in older migrants to detect and prevent these limitations at an early stage.
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Introduction

F
unctional limitations are a serious threat to healthy aging and a
major public health concern, especially among the aging popu-

lation diagnosed with chronic conditions. Studies have shown that
as age increases, the chance of functional decline increases too, both
among older adults with disabilities as well as among those with
none.1,2 Also functional limitation has been linked to numerous
consequences, including low quality of life, reduced social capital,
increased risk of disabilities, falling, loss of independence, institu-
tionalization, mortality and increased risk of healthcare expendi-
tures.1,3,4 Furthermore, the prevalence of poor wellbeing and
physical and mental health problems are reported to be greater
among aging ethnic minorities and migrants with physical function
limitations.5–7

Disparities in functional limitations among ethnic minority and
migrant groups are widely documented. Studies conducted in the
USA show that aging Hispanics and African-American showed sig-
nificantly higher levels of functional limitations compared with their
US-born White counterparts.8,9 Similarly, in the UK, older South
Asians and African Caribbean minority groups reported higher odds
of functional limitations compared with White British older adults.2

Furthermore, existing studies have demonstrated significant differ-
ences in the causes of functional limitations among ethnic minority

and migrant groups. For example, previous work shows that func-
tional limitation inequalities are partly explained by known risk
factors including socioeconomic deprivation and unhealthy behav-
iour.10–15 That is, ethnic minorities with low socioeconomic status
(SES)—a measure of one’s education, income or occupational sta-
tus—are known to have more functional limitations, are less phys-
ically active and are more obese, compared with their native-born
older peers.16,17

Despite the compelling evidence from the USA and UK of ethnic
inequalities in functional limitations, research on these ethnic differ-
ences in limitations are currently lacking in other European coun-
tries, including the Netherlands. First, most studies in this field have
examined African American and Hispanic populations in the USA
comparing them to White Americans. However, these comparisons
are not applicable to the European context, due to ethnic composi-
tions varying across countries and ethnic groups differing by coun-
try of birth. For instance, the proportion and background of ethnic
minorities living in Europe differ from country to country, but some
ethnic groups are overrepresented in several countries. For example,
in Germany, Turkish people form the largest migrant group, while
in the Netherlands and Belgium, they are the second largest migrant
group. Moroccan migrants are the largest group in Belgium and
Spain, while in the Netherlands they are the third largest group.18

Secondly, in the Netherlands, older ethnic minority group represents



a heterogeneous group that not only includes the so-called former
guest workers mainly from Turkey and Morocco and their reunified
family members, but also those from former colonies such as
Suriname and Netherlands Antilles and refugees and asylum seekers.
Lastly, most earlier Dutch studies on ethnic differences in health
have not paid attention to older adults or have been focusing on
only one category of older migrants6,19,20 or were carried out at least
15–20 years ago.7,16

Given the projected rise in the prevalence of multimorbidity in
the increasingly aging population,21 and their higher prevalence of
many health conditions,17–20 older ethnic minority groups will be
progressively more affected by functional limitations. Thus, gaining
insight into the differences between ethnic groups in functional
limitations may help contribute to the development of more exten-
sive, tailored and intervention programmes to delay the onset and
progression of functional limitations in these high-risk populations.

Therefore, the main aims of this study were 2-fold: (i) to assess
whether ethnic differences in functional limitations exist by compar-
ing the prevalence of functional limitations in Turkish, Moroccan,
Suriname and Antillean/Aruban older adults to the general Dutch
population and (ii) to examine whether the association between
ethnicity and functional limitations can be explained by SES and
health- and lifestyle-related factors.

Methods

This study used cross-sectional data (collected in 2012) from the
National Dutch Health Survey (NDHS). Every four years, the Public
Health Services of the four largest cities (Amsterdam, the Hague,
Rotterdam and Utrecht) jointly conduct the NDHS to gain insight
into the health of the local population. The rationale, conceptual
framework, design and methodology of NDHS have been described
in more details elsewhere.22

Data collection and study sample

In each city a random sample of people aged 19 years and older was
drawn from the municipal population registers. Eligible respondents
were approached at least three times to fill out either a web-based
questionnaire or a paper version. At the fourth and final measure-
ment, non-respondents from the three major ethnic groups (i.e.
Moroccans, Turkish and Surinamese), the so-called hard-to-reach
groups, were contacted by phone or visited at their homes and were
offered personal help to either fill out the questionnaire or take part
in a personal interview in their preferred language.

This study used data from 12 652 respondents aged 55 year and
older, including the following ethnic groups: 10 979 (87.4%) Dutch,
869 (6.9%), Surinamese, 298 (2.4%) Moroccan, 282 (2.2%) Turkish
and 134 (1.1%) Antillean/Aruban. The overall response rate was
54% and was higher among the Dutch (57–60%) than among the
migrants (23–35% in Moroccans, 28–35% in Turkish, 30–55% in
Surinamese and 35–66% in Antilleans/Arubans).

Measures

Survey information was collected on socio-demographic and behav-
ioural factors, physical and mental health, social well-being, lifestyle
and healthcare use.

Functional limitations

We defined functional limitations as the inability to carry out func-
tional tasks at the personal level required in activities of daily living,
including mobility limitations and visual and hearing impairments.
To establish these limitations, the validated questionnaire of the
Organization for Economic Co-operation and Development
(OECD) was used.23 The following seven questions were used

Hearing limitations

Q1 ‘Can you have a conversation with one other person (with a
hearing aid if required)?’ and Q2 ‘Can you follow a conversation in a
group consisting of three or more persons (with a hearing aid if
required)?’

Visual limitations

Q3 ‘Can you recognize someone’s face from a distance of 4 meters
(with glasses or contact lenses if required)?’and Q4 ‘Can you read
small print in the newspaper (with glasses or contact lenses if
required)?’

Mobility limitations

Q5 ‘Can you carry an object weighing 5 kilos (such as a full shop-
ping bag) for a distance of 10 meters?’ and Q6 ‘Can you walk 400
meters without pausing (with a walking stick if necessary)?’ and Q7
‘Can you bend over from a standing position and pick something up
from the ground?’.

A four-point scale was used ranging from ‘yes, without difficulty’,
‘yes, with minor difficulty’, ‘yes, with major difficulty to ‘no, unable
to do’ Respondents who reported having ‘major difficulty’ or were
‘not able’ to perform at least one activity, were classified impaired
for that function category.23 So, dichotomous variables (0 ¼ without
or with minor difficulty and 1 ¼ major difficulty or unable) were
created to categories older adults having hearing, visual or mobility
limitations, respectively.

Ethnicity

Ethnicity was defined based on the country of birth of the resident
and his/her parents, according to the definition of Statistics
Netherlands.24 A person is considered a minority/migrant if he/
she was born abroad with �1 of the parents born abroad (first-
generation minority) or if he/she was born in the Netherlands
with �1 of the parents born abroad (second-generation minority).
In the current study, we considered the four largest migrant groups
from Turkey, Morocco, Suriname and Netherlands Antilles. Dutch
older adults were used as the reference category. A person was
identified as ‘ethnic Dutch’ if both parents were born in the
Netherlands.

Socio-demographic and economic variables

These included age, gender, living conditions, education level and
income. Living conditions was categorized into living alone or living
together with someone else. Education (based on the highest level of
completed education and classified into two groups: no or only
primary school and middle or higher education) and income (an-
nual household income) were used as indicators to measure SES.

Physical health

Perceived health was measured using the question: ‘How good is
your health in general?’ Answers were dichotomized into fair or
(very) bad vs. good to very good. The presence of chronic disorders
was assessed using self-reported data on 19 chronic conditions for
which the subject reported to be monitored or treated by a general
practitioner/medical specialist. For this study information about the
presence of diabetes, hypertension, asthma/COPD, cardiovascular
disease (CVD), musculoskeletal disorders and urine incontinence
was used. Obesity was measured by the body mass index (BMI)
and categorized as being obese (BMI � 30 kg m�2) or not (BMI
<30 kg m�2).

Mental health

The 10-item Kessler Psychological Distress Scale (K10) was used to
measure anxiety and depressive symptoms,25 and loneliness was
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measured using the 11-item Loneliness Scale.26 Social exclusion was
measured using the Social Exclusion Index for Health Surveys (SEI-
HS), a four-dimensional index, which includes ‘lack of social par-
ticipation’, ‘material deprivation’, ‘lack of normative integration’
and ‘inadequate access to basic social rights’.27

Behavioural variables

Lifestyle indicators included alcohol consumption (defined as con-
suming alcohol or not), smoking (yes or no) and physical inactivity
(based on whether or not participants fulfilled the norm for healthy
physical activity representing half an hour a day of physical activity
for at least 5 days/week).

Analysis

All analyses were performed using SPSS version 24.0. We used v2

tests to compare the characteristics of the different ethnic groups. To
examine the association between ethnicity and the various types of
limitations, multivariate logistic regression analyses were conducted.
Five models were used to examine the data. Model 1 adjusted for
demographic variables (age and gender). Model 2 additionally
adjusted for SES including living conditions to examine whether
SES moderates ethnic differences in functional limitations. Model
3 further adjusted for physical health (perceived health, obesity and
the presence of chronic disorders) and model 4 further adjusted for
mental health indicators (anxiety and depressive symptoms, loneli-
ness and social exclusion). Finally, model 5 further adjusted for
lifestyle risk factors (alcohol consumption, smoking and physical
activity). A P values < 0.05 was considered statistically significant.

Results

Background and health characteristics of the study
population

Table 1 shows the demographic and health characteristics of the
research sample. There were more women than men, but their pro-
portions were not equally distributed according to ethnicity. Older
migrants were, on average, younger, more poorly educated and were
more likely to have the lowest household income than the Dutch.

Compared with the Dutch, older migrants less often perceived
their health as (very) good, with Moroccans having the lowest
scores, followed by the Turkish, Surinamese and Antilleans/Arubans.

Older Moroccans, Turkish and Surinamese had a higher preva-
lence of chronic diseases, mainly hypertension, diabetes and muscu-
loskeletal disorders and reported more visual, hearing and mobility
limitations and psychological health problems, such as loneliness
and depression/anxiety symptoms than their Dutch counterparts.
About one quarter of the four older minority groups had to deal
with social exclusion (22.1–28.1%) compared with 5.0% among
Dutch people. With regard to lifestyle, few ethnic differences were
found for smoking, but alcohol intake varied largely according to
ethnicity, with the Dutch having the highest proportion. All ethnic
minority groups were more likely to be physically inactive and over-
weight than the Dutch.

Multivariate association between ethnicity and
limitations

Table 2 presents the unadjusted and adjusted results for ethnic dif-
ferences in mobility, visual and hearing limitations.

Mobility limitation

With the exception of the Antilleans/Arubans, all ethnic minorities
were more likely to report mobility limitations compared with the
Dutch older adults. The ORs increased even slightly after adjusting
for age and gender. Older migrants had higher ORs for mobility

limitation [OR ¼ 5.05 (95%: 3.56–7.15) in Moroccan; OR¼ 8.48
(95% CI: 5.93–12.14) in Turkish; OR¼ 2.01 (95% CI: 2.33–3.61) in
Surinamese and OR¼2.03 (95% CI: 1.17-3.53) in Antilleans/
Arubans]. Adjustment for age, gender, living conditions and
socio-economic variables (model 2), attenuated the ethnic differ-
ences but removed significant differences only in Antilleans/
Arubans. After further adjustment for physical health/chronic dis-
orders (perceived health, diabetes, hypertension, CVD, obesity,
asthma, musculoskeletal disorders, visual limitations and urine in-
continence), Turkish migrants still had higher OR of mobility lim-
itations (OR¼ 2.15; 95% CI: 1.22–3.78) than the Dutch. In the fully
adjusted model (model 5) controlling for mental health and lifestyle
indicators, Turkish older adults were significantly more likely to
report mobility limitations than the Dutch. This relationship was
not observed among the other three ethnic groups.

Visual limitation

Older migrants had higher OR’s of reporting visual limitations com-
pared with older Dutch. After adjusting for age and gender in model
1, the associations increased somewhat for all the ethnic groups but
was not significant in Antillean/Aruban older adults. The ORs were
respectively: 6.07 (95% CI: 4.29–8.60) in Moroccans, 7.13 (95% CI:
5.03–10.09) in Turkish and 3.24 (95% CI: 2.56–4.10) in Surinamese.
Adding SES variables and living conditions to the model reduced the
ethnic differences in visual limitations. Further adjustment for phys-
ical health, mental health indicators and lifestyle lowered the ORs
for reported visual limitations in Moroccan, Turkish and
Surinamese migrants, but the ethnic differences remained statistic-
ally significant. With the exception of Antillean/Aruban older adults,
older migrants were 2–3 times more likely to report visual limita-
tions than the Dutch.

Hearing limitation

The age and gender adjusted findings (model 1) revealed that older
migrants were more likely to report hearing limitations as compared
with the Dutch. The ORs were respectively: 2.32 (95% CI: 1.46–3.68)
in Moroccans; 5.65 (95% CI: 3.79–8.42) in Turkish and 1.87 (95%
CI: 1.29–2.72) in Surinamese. Further adjustment for SES variables
and living conditions (model 2) removed the significant ethnic dif-
ferences for hearing limitations, except for Turkish migrants who
still had a 2.72-time higher OR than the Dutch. In the fully adjusted
model (model 5) all older migrants were not more likely to report
hearing limitations than their Dutch counterparts.

Discussion

The findings from this representative sample of the older population
from the largest Dutch cities add new evidence to the existing lit-
erature about functional limitations by taking into account the di-
versity in ethnic backgrounds of the older adults. This study shows
that older migrants have increased ORs for reporting mobility, vis-
ual and hearing limitations compared with their Dutch counter-
parts. With the exception of hearing limitations, these associations
did not disappear entirely after adjusting for socio-economic and
health-related factors. With regard to mobility limitations, after ad-
justment for relevant variables, only Turkish migrants, had increased
ORs compared with the Dutch. No significant differences were
found between Antilleans/Arubans and the Dutch in any functional
limitations.

Our results of higher prevalences of functional limitations in the
older migrants are consistent with previous research showing an
association with ethnicity and self-reported functional limitations.6

An important finding of our study was that SES and health and
lifestyle indicators could not explain the ethnic differences in visual
limitations and the differences in mobility limitations in Turkish
migrants compared with the Dutch. Although no such data are
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available with regard to older migrants in Europe to compare our
results with, there are several studies among younger adult migrants
that support our findings. For example, in a systematic review,
Nielsen and Krasnik28 showed a disadvantaged health position after

adjustment for age, gender and SES factors of Turkish and
Moroccan migrants in the Netherlands, Belgium and in case of
Turkish migrants in Sweden too. In our study, ethnic inequalities
in the prevalence of hearing limitations were fully explained by SES

Table 1 Socio-demographic characteristics of participants according to ethnicity (N unweighted numbers, % weighted*)

Dutch,

N (%)

Moroccan,

N (%)

Turkish,

N (%)

Surinamese,

N (%)

Antillean/

Aruban,

N (%)

Total,

N (%)

P-value

Gender <0.05

Male 5003 (45.7) 175 (53.9) 155 (55.9) 359 (44.6) 63 (46.9) 5755 (46.3)

Female 5976 (54.3) 123 (46.1) 127 (44.1) 510 (55.4) 71 (53.1) 6807 (53.7)

Age <0.001

55–64 2510 (39.9) 105 (58.3) 83 (55.8) 274 (61.4) 53 (61.8) 3025 (43.6)

65–74 4597 (31.5) 150 (31.8) 154 (33.1) 426 (27.0) 63 (29.7) 5390 (31.1)

75þ 3872 (28.6) 43 (9.9) 45 (11.1) 169 (11.6) 18 (8.5) 4147 (25.4)

Living alone 4048 (41.2) 34 (12.4) 64 (25.4) 438 (51.3) 69 (45.6) 4653 (40.5) <0.001

Education level <0.001

None/primary 1628 (13.50) 224 (79.3) 203 (73.9) 323 (29.1) 30 (19.2) 2408 (19.5)

Middle/higher 8668 (86.5) 40 (20.7) 40 (26.1) 473 (70.9) 94 (80.8) 9329 (80.5)

Income <0.001

Max e 15 200, – 1221 (13.0) 140 (44.2) 148 (57.2) 298 (31.3) 56 (45.0) 1863 (17.9)

Max e 19 400, – 3020 (23.9) 96 (29.7) 70 (20.1) 223 (21.8) 26 (18.4) 3435 (23.8)

� e 19 400, – 6712 (63.0) 62 (26.1) 63 (22.7) 345 (46.9) 48 (36.6) 7230 (58.3)

Smoking 2041 (20.0) 18 (5.9) 49 (20.0) 148 (23.2) 28 (23.9) 2284 (19.9) <0.001

Alcohol intake 8129 (80.3) 10 (4.8) 41 (19.3) 448 (64.7) 85 (73.1) 8713 (73.7) <0.001

Physical activity 6774 (71.1) 150 (60.7) 127 (54.5) 421 (59.0) 65 (61.4) 7537 (68.8) <0.001

Obesity (BMI � 30 kg m�2) 1879 (17.4) 61 (24.6) 117 (44.7) 176 (22.8) 42 (28.6) 2275 (19.2) <0.001

Good perceived health 6408 (61.6) 49 (17.6) 59 (21.8) 258 (37.8) 58 (49.1) 6832 (56.1) <0.001

Hypertension 2842 (31.6) 113 (47.7) 89 (40.4) 326 (45.8) 42 (34.3) 3412 (34.0) <0.001

Diabetes 1504 (13.4) 117 (37.2) 92 (31.9) 290 (32.4) 28 (19.4) 2031 (16.9) <0.001

� 1 cardiovascular disease 1356 (11.6) 35 (9.2) 71 (20.4) 167 (14.6) 11 (6.7) 1640 (12.0) <0.01

� 1 musculoskeletal disorders 2500 (27.3) 106 (41.4) 131 (58.3) 283 (63.6) 31 (29.4) 3051 (29.9) <0.001

Asthma/COPD 885 (9.6) 33 (10.2) 48 (21.4) 85 (12.5) 8 (7.0) 1059 (10.2) <0.001

Urine incontinence 574 (6.2) 26 (11.0) 47 (18.0) 86 (9.9) 5 (2.9) 738 (7.1) <0.001

Vision limitations 1122 (9.9) 119 (40.3) 113 (44.0) 250 (27.3) 21 (14.2) 1625 (14.0) <0.001

Hearing limitations 834 (6.4) 42 (11.0) 66 (23.0) 87 (9.3) 8 (7.6) 1037 (7.4) <.001

Mobility limitations 2577 (21.4) 150 (48.3) 170 (60.4) 396 (37.1) 43 (28.6) 3336 (25.4) <0.001

Loneliness 4946 (46.8) 176 (62.8) 185 (72.9) 454 (55.8) 65 (52.1) 5826 (49.3) <0.001

Depression/anxiety 4602 (42.1) 200 (73.5) 213 (77.1) 480 (52.5) 52 (38.1) 5547 (45.5) <0.001

Social exclusion 537 (5.0) 63 (22.1) 83 (28.1) 196 (24.9) 36 (24.8) 915 (8.6) <0.001

Table 2 Multivariate analysis of ethnic differences in mobility limitations, visual impairment and hearing limitations [OR (95% CI)]

Model 0 OR

(95% CI)

Model 1 OR

(95% CI)

Model 2 OR

(95% CI)

Model 3 OR

(95% CI)

Model 4 OR

(95% CI)

Model 5 OR

(95% CI)

Ethnicity (Dutch ref)

Mobility limitations

Moroccan 3.42 (2.47–4.75) 5.05 (3.56–7.15) 2.75 (1.80–4.21) 1.55 (0.95–2.54) 1.71 (1.00–2.92) 1.49 (0.82–2.72)

Turks 5.59 (3.98–7.86) 8.48 (5.93–12.14) 4.23 (2.81–6.36) 2.15 (1.22–3.78) 2.17 (1.18–3.98) 2.19 (1.08 4.44)

Surinamese 2.16 (1.76–2.65) 2.01 (2.33–3.61) 2.13 (1.67–2.71) 1.22 (0.83–1.81) 1.15 (0.77–1.73) 1.12 (0.72–1.73)

Antillean/Aruban 1.46 (0.89–2.41) 2.03 (1.17–3.53) 1.60 (0.87–2.96) 1.16 (0.41–3.24) 1.00 (0.21–4.70) 0.96 (0.19–4.96)

Visual impairment

Moroccan 5.38 (3.83–7.54) 6.07 (4.29–8.60) 3.50 (2.29–5.36) 2.64 (1.65–4.21) 2.76 (1.71–4.46) 2.48 (1.48–4.14)

Turks 6.26 (4.45–8.81) 7.13 (5.03–10.09) 3.51 (2.33–5.30) 3.12 (1.94–5.01) 3.04 (1.83–5.04) 3.08 (1.75–5.41)

Surinamese 3.00 (2.38–3.78) 3.24 (2.56–4.10) 2.60 (1.99–3.39) 2.05 (1.45–2.88) 1.99 (1.38–2.86) 1.96 (1.33–2.91)

Antillean/Aruban 1.32 (0.73–2.39) 1.46 (0.81–2.65) 1.29 (0.69–2.40) 0.58 (0.23–1.47) 0.51 (0.18–1.39) 0.58 (0.21–1.61)

Hearing limitations

Moroccan 1.81 (1.43–2.87) 2.30 (1.46–3.68) 1.28 (0.74–2.21) 0.85 (0.45–1.61) 0.83 (0.43–1.61) 0.79 (0.38–1.66)

Turks 4.37 (2.98–6.40) 5.65 (3.79–8.42) 2.72 (1.65–4.49) 1.25 (0.72–2.18) 1.18 (0.66–2.12) 1.20 (0.61–2.21)

Surinamese 1.49 (1.03–2.16) 1.87 (1.29–2.72) 1.34 (0.90–2.00) 1.13 (0.71–1.80) 1.01 (0.62–1.63) 1.15 (0.70–1.88)

Antillean/Aruban 1.20 (0.52–2.80) 1.55 (0.65–3.69) 1.05 (0.40–2.78) 0.83 (0.26–2.72) 0.96 (0.31–3.03) 1.09 (0.35–3.41)

Model 0: crude; model 1: model 0þage and gender; model 2: model 1þ SES (education level and income) þ living alone; model 3: model
2þphysical health indicators (perceived health, obesity, hypertension, diabetes, cardiovascular diseases, musculoskeletal disorders, asthma/
COPD and urine incontinence); model 4: model 3þpsychological health indicators (loneliness, depression/anxiety and social exclusion); and
model 5: model 4þ lifestyle (smoking, alcohol intake and physical activity).
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and relevant health variables. However, previous research shows
contradictory findings. For example, Pugh and Crandell29 found
that differences between African American and White American
seniors in self-report of hearing problems were not statistically sig-
nificant; while Lin et al.30 showed that African Americans were more
likely to have normal to mild hearing loss than the White
population.

There are several explanations for our finding of the persistent
ethnic differences in visual limitations, even after adjustment for
relevant variables. First, compared with older migrants, Dutch older
adults are more likely to use and benefit from increased screening of
chronic disease and vision impairment.31 When diagnosed at an
earlier age, these problems may be better managed, and thereby
reducing the risk of developing impairments. Secondly, the higher
prevalence of health problems in ethnic minorities, such as diabetes
and hypertension compared with the Dutch people may increase
their risk of visual impairment. Earlier research had shown that
the proportion of undiagnosed diabetes is high, particularly in dis-
advantaged populations.32 For example, although the proportion of
undiagnosed diabetes in the USA fell from 2005 to 2010, this was
mainly accounted for by White Americans while in minorities, these
rates rose.33 In the Netherlands, despite the higher rate of awareness
and treatment for hypertension and diabetes among ethnic minor-
ities compared with Dutch participants, control rates are lower,
which might contribute to the higher rate of complications such
as glaucoma (hypertension) or diabetic retinopathy (diabetes) caus-
ing different visual abnormalities.34,35 Lastly, a study by Scase and
Johnson36 found a much higher incidence of age-related cataracts
among the Asian community in the UK when compared with
Europeans. Worldwide cataract is considered the greatest cause of
visual problems such as blindness37 and in developing countries its
onset is associated with early poverty and malnourishment and ex-
cess exposure to ultraviolet radiation.38 This might also be applic-
able to the migrant groups included in our study, most originating
from low and middle-income countries. They may have experienced
poverty or poorer access to health care services during their child-
hood. Unfortunately, we have no data about the prevalence of these
health problems in early life.

With regard to differences in ORs for the varied limitations be-
tween the ethnic minority groups, our findings show that Turkish
migrants had the highest ORs, followed by Moroccans and
Surinamese; while no significant differences were found between
Antilleans/Arubans and the Dutch. The most probable explanation
for these findings is a difference in use of health care services and
knowledge about health and Dutch culture, due to language and
cultural barriers. On average, Surinamese and Antilleans/Arubans
are more well educated than Turkish and Moroccan migrants and
are more familiar with the Dutch language and culture because of
the colonial ties. In addition, the non-significant difference between
Antilleans/Arubans and the Dutch could be attributed to the very
limited number of respondents of Antillean/Aruban origin.

More research is needed to further identify the underlying factors
that may explain the ethnic disparities, particularly in visual and
mobility limitations between the migrants groups and the Dutch.

Our study has some limitations that should be considered.
Because of the cross-sectional design, we could not exclude a pos-
sible reverse causality. Ethnic differences in response may also in-
fluence our results. However we are convinced that the efforts made
to reach older migrants (e.g. home visits and phone calls) have
improved the response rate among the migrants. The information
on functional limitations is based on self-reports and could not be
confirmed by objective data such as health examinations or diag-
noses by physicians. However, there is no indication of results biased
by differences in self-reports between older migrants and non-
migrants, since the OECD questions have been proved valid and
reliable in other studies, user-friendly and have been used for dif-
ferent ethnic groups.22,39 Furthermore, research comparing self-
reported health problems with diagnoses by physicians has shown

high rates of agreement with chronic clinical notes for most of the
major disabling conditions.40 Lastly, since a large majority of older
Turkish and Moroccan migrants is illiterate, they are probably more
likely to report they could not read small print in the newspaper.

There are also strengths to our study including the relatively rare
opportunity to include different older migrants as well as their
Dutch counterparts in the same study, especially compared with
other health surveys in the Netherlands and Europe in general.
Furthermore, since older migrants constitute a very heterogeneous
group, our study includes data on four different ethnic groups ana-
lyzed separately and compared with the Dutch population.

Our findings have public health implications. Migrants, especially
older Turkish and Moroccan adults encounter several barriers, e.g.
linguistic, financial and cultural in access to and use of health care
services, including screening and preventive health services; more so
than the Dutch. To reduce inequalities in functional limitations,
preventive intervention should be tailored to the specific needs of
older migrants, considering their limited health literacy and lan-
guage and cultural barriers to using Dutch health care system (e.g.
the use of aids). Moreover, interventions studies are needed to en-
hance healthy aging in general and therein to detect limitations at an
early stage to prevent avoidable functional limitations in high-risk
populations.
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