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Abstract
Background: The quality of the healthcare system and its role in influencing mortality of migrant
groups can be explored by examining ethnic variations in 'avoidable' mortality. This study
investigates the association between the level of mortality from 'avoidable' causes and ethnic origin
in the Netherlands and identifies social factors that contribute to this association.
Methods: Data were obtained from cause of death and population registries in the period 1995–
2000. We compared mortality rates for selected 'avoidable' conditions for Turkish, Moroccan,
Surinamese and Antillean/Aruban groups to native Dutch.
Results: We found slightly elevated risk in total 'avoidable' mortality for migrant populations (RR
= 1.13). Higher risks of death among migrants were observed from almost all infectious diseases
(most RR > 3.00) and several chronic conditions including asthma, diabetes and cerebro-vascular
disorders (most RR > 1.70). Migrant women experienced a higher risk of death from maternityrelated conditions (RR = 3.37). Surinamese and Antillean/Aruban population had a higher mortality
risk (RR = 1.65 and 1.31 respectively), while Turkish and Moroccans experienced a lower risk of
death (RR = 0.93 and 0.77 respectively) from all 'avoidable' conditions compared to native Dutch.
Control for demographic and socioeconomic factors explained a substantial part of ethnic
differences in 'avoidable' mortality.
Conclusion: Compared to the native Dutch population, total 'avoidable' mortality was slightly
elevated for all migrants combined. Mortality risks varied greatly by cause of death and ethnic
origin. The substantial differences in mortality for a few 'avoidable' conditions suggest opportunities
for quality improvement within specific areas of the healthcare system targeted to disadvantaged
groups.

Background
One of the factors described in the literature that influences mortality rates in developed countries is ethnic origin [1]. For some migrants a higher mortality is observed,
while others benefit from lower mortality rates compared

to native population [2]. Factors like socio-economic status, the healthy migrant effect, and lifestyle risk factors
were shown to partly explain the differences in levels of
mortality among migrant groups and the native popula-
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tion [3,4]. However, they do not explain the full variation
in mortality outcomes.
Some researchers suggested that the healthcare system
might influence mortality outcomes for migrant populations. Unequal access opportunities and sub-optimal
quality of services were suggested in some studies to have
contributed to ethnic disparities in mortality [5-7]. Learning more about these factors will enable health authorities
to adjust the healthcare system in ways that would reduce
ethnic inequalities in health.
The quality of the healthcare system and its contribution
to ethnic differences in mortality could be explored by
investigating 'avoidable' mortality levels [8-11]. A premature death is considered avoidable if effective measures
exist (by applying appropriate preventive measures and
treatment procedures on time) to avert the death of the
patient [10]. Previous researches showed that mortality
from 'avoidable' causes has significantly declined in the
past decades in many countries [12-14] most likely due to
the increased effectiveness of the healthcare services.
However, a persistent ethnic gap has been shown for some
countries [15,16]. An overview covering a broad range of
conditions would allow pinpointing important potential
problems in the delivery of health services to migrant populations.
About 10% of the population in the Netherlands is of
non-Western origin with the largest representation of
Turkish, Moroccan, Surinamese and Antillean/Aruban
immigrant groups[17]. Recent studies have shown that
Moroccans generally benefit from lower all cause mortality, while Turkish, Antilleans, and Surinamese have higher
mortality rates compared to native Dutch[18,19]. Differences in avoidable mortality between migrant populations have not been documented. Thus, this study is the
first to investigate the association between avoidable mortality and ethnic origin of the population in the Netherlands. We also analyze the role of socio-economic and
demographic factors in this association and the influence
of the duration of residence in the Netherlands on the risk
of death from 'avoidable' conditions. Based on the results
we will reflect on the extent to which ethnic inequalities
in mortality in the Netherlands may be related to the specific problems in the Dutch healthcare system.

Methods
Data
The population studied comprised all inhabitants who
legally resided in the Netherlands in the period 1995–
2000. Data on death and population for the period 1995–
2000 were obtained from the cause of death register and
the Municipal Population Register that includes all inhabitants of the Netherlands with a legal status. The available
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data included information on sex, age, ethnicity, marital
status, socio-economic status (estimated using mean
household equivalent income of the neighborhoods
[20]), region of residence, and urbanization degree.
Country of birth of the person and both parents was used
to measure ethnicity, according to the definition used by
Statistics Netherlands. If at least one parent was born
abroad, the person was considered to be of non-Dutch
origin. In mixed ethnic families, the country of birth of the
mother prevailed [21]. We compared deaths rates of the
four largest migrant groups residing in the Netherlands
(1st and 2nd generation Turkish, Moroccan, Surinamese
and Antillean/Aruban) to native Dutch.
Selection of 'avoidable' conditions
Our selection of conditions considered avoidable was
based on the original list of Rutstein et al further enlarged
by Tobias and Jackson [15]. We concentrated on the role
of the curative medical services, i.e. secondary and tertiary
levels of care. Therefore, we included all conditions for
which current evidence show that the death could be
avoided by applying modern treatment, but we excluded
conditions for which the outcome largely depends on primary prevention and for which curative medical care is
able to play only a limited role to avoid death. The contribution of primary, secondary and tertiary levels of care for
each disease was previously estimated by Tobias and Jackson [15]. Based on this information, we decided to
exclude all types of injuries, smoking-related and alcoholrelated conditions, and skin cancer. We included HIV/
AIDS and suicides considering current evidence of effective treatment that avoids death and substantially prolongs life [22,23].

All causes of death were coded according to International
Classification of the Diseases (ICD), ninth revision for the
year 1995 and 10th revision for the period 1996–2000.
Although there is some variability in the codes between
ICD revisions, the changes were not judged large enough
to affect comparability over time.
All conditions were grouped into 5 subcategories depending on the type of medical service required: conditions
with infectious origin, suicides, malignant neoplasms,
other acute and chronic diseases, and conditions related
to maternity and neonatal period (Table 2). Following
Tobias and Jackson [15], the age limit 0–74 was chosen
for the analysis for all causes of death.
Analysis
Mortality levels in each population group were estimated
using age-standardized mortality rates. The direct method
was used with the four studied migrant groups combined
as a standard population. We used pooled numbers from
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Table 1: Background characteristics by ethnicity and gender

Person Years (*1000)
Total number of deaths
Total number of avoidable deaths
Marital status: % single (aged 25–44)
Duration of stay in the Netherlands: % arrived before 1980
Urbanization level: % of living in highly urbanized area
SES: % living in low income area

Men
Women
Men
Women
Men
Women
Men
Women
Men
Women
Men
Women
Men
Women

all migrant populations as a reference for age standardization because it better reflects the age structure of the
migrant population in the Netherlands. The Dutch population is older with a considerable share of age groups
above 70 years, where migrants are virtually absent. We
analyzed total avoidable mortality by summing all
selected causes of death.
The size of the difference in avoidable mortality rates
between migrants and the Dutch population was calculated using Poisson regression (in Stata software, version
7). The resulting relative risks estimates were adjusted for
age and for sex when both sexes were investigated
together. Additional adjustment for marital status, urbanization level, and neighborhood area income was performed separately. These indicators were included
because they were available in our dataset and because in
previous analyses they have been shown to be related to
cause-specific mortality rates.
To estimate the role of the duration of residence, an additional regression analysis was performed determining the
risk of mortality for recent immigrants as compared to
those that arrived to the Netherlands more than 15 years
ago.

Results
Turkish, Moroccans and Surinamese groups were about
equally large in terms of person years at risk, while Antilleans/Arubans were about 3 times as small (Table 1). All
migrant groups were more likely to live in more urbanized
and low-income areas. Turkish and Moroccans were more
often married than native Dutch.
We found total avoidable mortality for all studied migrant
groups combined to be slightly elevated compared to the
native Dutch population (RR = 1.15 for men and 1.10 for
women, Table 2). The overall risk of mortality from infec-

Dutch

Turkish

Moroccans

Surinamese

Antillean/Aruban

36831
36315
178131
108602
62605
45687
41.9
29.8
32.8
34
16.3
16.3

904
810
1967
837
560
272
12.4
6.5
63.3
60.2
74.8
74.1
58.7
58.2

780
666
1293
585
381
211
26.6
8.9
59.1
55.1
77.3
77
56.1
55.6

810
866
2388
3013
984
698
48.8
39.3
69.9
67.8
80
80.3
50.8
49.4

264
266
520
355
183
145
67.7
56.9
45.6
43.5
66.8
69
43.8
43.0

tious diseases was about two times higher for ethnic
minorities compared to Dutch population. The relative
risk for most infectious diseases was significantly elevated
compared to the native Dutch. The excess risk for tuberculosis (RR = 5.10 for men and 12.98 for women) and hepatitis (RR about 8.00) was the highest, although, in
absolute terms liver cancer and HIV were the two largest
causes of deaths.
Compared to the native Dutch population, ethnic minorities experienced a lower risk of death from the majority of
malignant conditions. Exceptions are cervical cancer and
Hodgkin's disease among women, for which relative risks
were insignificantly elevated. The relative risk of death for
all 'avoidable' malignant conditions combined was significantly lower (RR around 0.60 for both men and women)
in comparison with native Dutch.
For acute and chronic conditions combined, the mortality
excess of migrant groups ranged between 22% for men
and 67% for women. The risks of death from acute conditions (appendicitis, hernia, and ulcer) did not differ substantially from the Dutch population with exception of
cholecysitis/cholelithiasis where the risk was three times
higher among migrant men. Among chronic conditions,
ethnic minorities experienced a significantly elevated risk
of death from diabetes (RR above 3.00), and hypertensive
and cerebro-vascular disorders (RR above 1.60). The
excess risk of death from both asthma and epilepsy was
significantly elevated among men, but did not reach significance level among women. Ischemic heart disease, on
the other hand, was significantly higher among women
(RR = 1.21 CI:1.06–1.37), but significantly lower among
men (RR = 0.89 CI:0.82–0.96).
The overall risk of death from conditions related to maternity and neonatal period was 21% higher for migrant
women compared to the native Dutch. Women of ethnic
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Table 2: Absolute numbers and relative risks of death from avoidable causes for migrant versus native Dutch population by gender

List of conditions (ICDa-10 code)

Absolute numbers of
deathb

Relative riskc (95% Confidence interval)

Men

Women

Men

Women

Total mortality
Total avoidable mortality

6168
2088

3316
1318

1.18 (1.15–1.21)
1.15 (1.09–1.20)

1.12 (1.08–1.16)
1.10 (1.04–1.17)

Diseases of infectious origin
Pneumonia & flu (J10-18)
HIV/AIDS (B20-24)
Liver cancer (C22)
Hepatitis A, B, C, D, E (B15-19)
Tuberculosis (A15-19, B90)
Chronic rheumatic heart dis. (I 00-09)

243
77
80
46
23
13
4

103
42
8
26
8
12
7

2.06 (1.81–2.35)
1.25 (0.99–1.57)
3.03 (2.39–3.85)
2.33 (1.72–3.14)
8.54 (5.28–13.8)
5.10 (2.80–9.28)
3.28 (1.17–9.19)

1.86 (1.53–2.27)
1.13 (0.83–1.54)
2.20 (1.05–4.64)
2.49 (1.67–3.71)
7.82 (3.50–17.49)
12.98 (6.85–24.61)
5.71 (2.59–12.60)

Suicides (X60-X84, Y87)

280

105

1.04 (0.92–1.17)

0.89 (0.73–1.09)

Malignant diseases
Breast cancer (C50)
Colorectal cancer (C18-21)
Leukemia (C91-95)
Cancer cervix uteri (C53)
Hodgkin Disease (C81)
Cancer of testis & prostate hyperplasia (C62, N40)

151
0
89
54
NA
4
4

286
172
42
31
35
6
NA

0.63 (0.54–0.74)
-d
0.57 (0.46–0.70)
0.82 (0.63–1.08)
NA
0.52 (0.19–1.41)
0.39 (0.15–1.06)

0.56 (0.50–0.63)
0.52 (0.45–0.6)
0.40 (0.29–0.54)
0.75 (0.52–1.07)
1.29 (0.92–1.81)
1.26 (0.55–2.89)
NA

Acute & chronic conditions
Appendicitis & hernia (K35-38, K40-46, K56)
Cholecystitis & lithiasis (K80-83, K91.5)
Peptic ulcer (K25-28)
Ischemic heart disease (I20-22, I24-25)
Hypertension & cerebrovascular accident (I10-15, I61- 66, I67.4)
Diabetes (E10-14)
Epilepsy (G40-41)
Asthma (J45-46)

1258
10
15
9
646
281
254
32
11

665
10
3
5
253
187
184
15
8

1.22 (1.15–1.29)
0.85 (0.45–1.60)
3.04 (1.79–5.17)
1.05 (0.54–2.03)
0.89 (0.82–0.96)
1.64 (1.45–1.85)
3.10 (2.73–3.53)
1.51 (1.05–2.18)
2.72 (1.43–5.19)

1.67 (1.55–1.81)
1.39 (0.73–2.64)
0.80 (0.26–2.53)
1.02 (0.42–2.48)
1.21 (1.06–1.37)
1.71 (1.48–1.98)
3.99 (3.43–4.65)
1.15 (0.68–1.96)
1.76 (0.85–3.64)

Conditions related to maternity & neonatal period
All Maternal deaths (O 00–99)
Congenital anomalies (P10-15, P20-21, P50-51, P95)
Other neonatal deaths (P08, P22, P25-26, P28, P52-P94, P96)
Neural tube defects (Q00-07)
Birth trauma & asphyxia (Q10- 23.3, Q23.8-28, Q35-84)

156
NA
75
34
25
22

159
19
59
29
35
17

0.94 (0.84–1.15)
NA
0.98 (0.77–1.25)
0.38 (0.25–0.60)
1.12 (0.74–1.69)
0.90 (0.58–1.40)

1.21 (1.04–1.46)
3.37 (2.02–5.62)
1.23 (0.93–1.61)
0.97 (0.66–1.43)
1.55 (1.08–2.22)
0.41 (0.2–0.84)

a International

Classification of the Diseases
all migrant population combined
c All migrant groups combined compared to the native Dutch population, adjustment for age
d No cases
b For

origin experienced an especially high mortality risk from
maternity related conditions (RR = 3.37 CI:2.02–5.62). As
compared to native Dutch children, children from
migrant groups had higher mortality from neural tube
defects (RR = 1.55 for girls with insignificantly higher levels for boys), but lower mortality from birth trauma and
asphyxia (RR = 0.41 for girls with insignificantly lower levels
for
boys).
Socio-demographic factors (marital status, urbanization,
and area income) contributed largely to the explanation

of the excess mortality risks among migrant populations
(Table 3). Adjustment for these factors explained about
50% of the total excess risk and for some causes of death
fully explained the difference. This effect was primarily
caused by control for area income instead of control for
urbanization and marital status (results not shown). After
these adjustments, relative mortality risks remained significantly elevated for some causes of death, including
conditions of infectious origin (RR = 1.50), hypertension
and cerebro-vascular diseases (RR = 1.46), and diabetes
(RR = 2.65).

Page 4 of 10
(page number not for citation purposes)

BMC Public Health 2006, 6:78

Not all migrant groups carried an equal burden of 'avoidable' mortality risk. As shown in Fig 1 and Table 4, the
Antillean/Aruban and Surinamese migrants were in a far
more disadvantaged position with 23 to 50% increased
risk of total avoidable mortality, while the Moroccan and
Turkish population had 7 to 23% lower risk compared to
the Dutch population. Adjustment for socio-economic
and geographic factors explained a large portion of the
excess risk of Antilleans and Surinamese populations,
although some excess risk remained in the Surinamese
population (RR = 1.19 CI:1.13–1.25). The lower relative
risk of death for the Turkish and Moroccan population
decreased even more.

http://www.biomedcentral.com/1471-2458/6/78

from maternal and child conditions, on the other hand,
was higher only in Turkish and Moroccan populations.
We observed a difference in risks for recent immigrants
compared to those that arrived more than 15 years ago
(Table 5). Recent immigrants had higher risk of death
from infectious diseases and hypertension and cerebrovascular disorders (men only) while 'older' immigrants
more often died from suicides. Altogether, recent male
immigrants experienced a somewhat higher risk of death
from all avoidable conditions combined, while recent
female immigrants had a lower risk.

Discussion
All four migrant groups had a substantially elevated risk of
death from infectious diseases (RRs above 1.30), but a
substantially decreased mortality risk from malignant
conditions (most RRs < 0.85, non significant for Antilleans/Arubans). Surinamese and Antillean/Aruban people had a significantly higher risk of death from the group
of acute and chronic conditions (RR about 1.50 for men
and about 2.00 for women), while Moroccan men had a
significantly lower risk of death in the same group of conditions (RR = 0.68 CI:0.59–0.78). A significant excess
mortality from asthma and cerebro-vascular disorders was
found only among the Surinamese and Antillean/Aruban
populations (RRs above 1.60). The risk of death from
ischemic heart disease was increased among Surinamese
migrants (RR = 1.18 for men and 1.52 for women), but
decreased among Moroccan men (RR = 0.45) and insignificantly among women (RR = 0.78). A considerable
excess risk of death from diabetes was found among all
four migrant groups (most RRs above 2.00). Mortality risk

We found total avoidable mortality to be slightly elevated
for all migrant groups combined compared to the native
Dutch population. Cause specific examination showed a
higher risk of death among migrants from infectious and
several chronic conditions and lower risk of death from
malignant conditions. Ethnicity specific investigation
showed that the Surinamese and Antillean groups had
higher risks of death and Turkish and Moroccan groups
had generally lower risks of death from 'avoidable' conditions compared to the native Dutch population. Control
for demographic and socioeconomic factors explained a
substantial part of ethnic differences in 'avoidable' mortality. Recent immigrants had higher risks of death from
infectious diseases, but lower risk from suicides compared
to those who resided longer than 15 years in the Netherlands.
Some potential limitations of the data should be considered. First, the power of the study was too limited to allow

Table 3: Relative risks of death from groups of conditions for all migrant groups combined compared to native Dutch population. Men
and women combined

Relative riska (95% Confidence interval)
Adjusted for age and sex

Adjusted for all factorsb

Total mortality
Total avoidable mortality

1.16 (1.13–1.18)
1.13 (1.09–1.17)

0.98 (0.96–1.00)
0.97 (0.94–1.01)

Diseases of infectious origin
Suicides
Malignant diseases
Acute and Chronic conditions
Ischemic heart disease
Asthma
Hypertension & cerebro-vascular accident
Diabetes (age 0–74)
Diabetes (age 0–49)
Conditions related to maternity & neonatal period

2.00 (1.79–2.23)
0.99 (0.90–1.10)
0.58 (0.53–0.64)
1.36 (1.29–1.42)
0.97 (0.90–1.03)
2.20 (1.36–3.56)
1.67 (1.53–1.84)
3.45 (3.13–3.81)
3.13 (2.48–3.96)
1.10 (0.99–1.24)

1.50 (1.32–1.70)
0.83 (0.74–0.93)
0.55 (0.50–0.61)
1.17 (1.11–1.23)
0.81 (0.76–0.87)
1.66 (0.99–2.76)
1.46 (1.32–1.60)
2.65 (2.38–2.94)
2.54 (2.22–2.87)
1.04 (0.92–1.20)

a Migrant

groups compared to the native Dutch population, adjustment for age
for age, gender, marital status, urbanization level, and area income

b Adjustment
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which is based on recent evidence on the effectiveness of
mental health care services to prevent a considerable part
of suicides[23,26,27]. We also included ischemic heart
disease (IHD) and stroke, although the contribution of
non-medical factors (smoking, nutrition) to the prevention of death from IHD and stroke is large. This decision
was based on the advancement in medicine that may have
made the healthcare system an important determinant in
shaping the patterns of IHD and stroke mortality. In absolute terms, the role of the healthcare system in preventing
death from IHD and stroke is higher than for many other
conditions combined. Important for the present paper is
to note that any modification that may be made to our
selection of causes of death, would probably not change
the general conclusion that the relative level of mortality
greatly varies according to 'avoidable' death, with overall
levels being close to the Dutch average.
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rates by condition group and ethAge standardized mortality rates by condition group and ethnicity. Men and women combined.

examination of all causes of death for each ethnic group
separately. Second, there is a possibility of an insufficient
adjustment for socioeconomic status (SES) since an ecological measure of SES based on income matched on postcode was used. It is likely that further adjustment for SES
would provide additional explanation of the higher mortality for some causes in ethnic groups [24]. Third, the definition of ethnicity is based on available information on
country of birth of the subject and both parents. Even
though this definition is largely applied in the Netherlands, it does not take into account factors such as ethnic
identity, culture, language or ancestry. As a result, it was
impossible with our data to describe mortality differences
within the four broad migrants groups distinguished in
our study. Finally, two selection effects, 'the healthy
migrant effect' and 'the unhealthy remigration effect', may
have influenced the observed results. Recent studies, however, showed that they fail to explain differences in mortality between ethnic groups in Europe [19,25].
Our selection of causes of death was based on the recent
work of Tobias and Jackson, and it aimed to focus on conditions that are primarily avoidable through secondary
and tertiary prevention. Despite our effort to prepare a
selection in a consistent way, some choices had to be
made. One example is our decision to include suicide,

For diabetes mellitus and leukemia, our standard age
interval of 0 to 74 years may be too high, as death at ages
of 50 years and over becomes less 'avoidable'. The
increased age-limit for diabetes and leukemia, thus, to
some extent, overestimates the number of 'avoidable'
deaths from diabetes and leukemia. However, it might
equally overestimate the mortality risk for both the native
Dutch and migrant populations. Our paper focuses on the
difference in risk of death from Diabetes between native
Dutch and migrant populations. We re-calculated this difference in relative risks of death from diabetes and leukemia for reduced age-limits. We found that this does not
substantially change our results and still supports the conclusion that migrant populations have a significantly
higher risk of death from diabetes. More specifically, the
RR for diabetes in the age-group 0–49 was equal to 3.13,
while in the age-group 0–74 this RR = 3.45 (Table 3). Similar results were found for leukemia (RR for age-group 0–
44 = 0.90 CI: 0.68–1.21 vs. RR for age-group 0–74 = 0.81
CI: 0.60–1.15).
Additional care should be taken when interpreting the
role of the healthcare system. Mortality levels are influenced by a series of factors and activities of which health
care is only a part. One of the largest effects on ethnic variation in mortality may be produced by variation in incidence of the selected diseases [28]. Unfortunately, we did
not have the incidence data that would be needed to perform additional adjustment for ethnic differences in incidence of infectious diseases. Furthermore, some of
avoidable death could be the late consequence of inadequate care in the earlier stages of the disease before arrival
to the Netherlands. Despite the problems with the validity
and interpretation of the results, our overview could help
identify some potential shortcomings in the healthcare
system and justify further investigations in particular
areas.
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Table 4: Relative risk of death from groups of conditions for different migrant groups compared to native Dutch population

Relative Riska (95% Confidence interval)
Turkish

Moroccans

Surinamese

Antillean/Aruban

Men & women
Total mortality
Total avoidable mortality
Total avoidable mortality adjusted for all factorsb

1.15 (1.11–1.20)
0.93 (0.86–0.99)
0.86 (0.81–0.93)

0.90 (0.86–0.94)
0.77 (0.71–0.84)
0.72 (0.66–0.78)

1.33 (1.29–1.37)
1.50 (1.43–1.57)
1.19 (1.13–1.25)

1.27 (1.18–1.35)
1.23 (1.13–1.4)
1.00 (0.90–1.11)

Men
Total mortality
Total AM
Conditions of infectious origin
Suicides
Malignant diseases
Acute and chronic conditions
Ischemic heart disease
Asthma
Hypertension & cerebro- vascular accidents
Diabetes
Conditions related to neonatal period

1.22 (1.16–1.27)
0.99 (0.91–1.07)
1.28 (0.95–1.71)
0.77 (0.60–0.98)
0.58 (0.40–0.78)
1.08 (0.97–1.20)
1.00 (0.87–1.14)
0.77 (0.11–5.57)
1.25 (0.97–1.60)
1.72 (1.27–2.32)
1.14 (0.90–1.44)

0.86 (0.81–0.90)
0.72 (0.65–0.80)
1.48 (1.12–1.98)
0.61 (0.46–0.83)
0.42 (0.29–0.60)
0.68 (0.59–0.78)
0.45 (0.37–0.55)
1.77 (0.43–7.25)
0.80 (0.58–1.10)
1.96 (1.47–2.62)
1.01 (0.78–1.31)

1.40 (1.34–1.45)
1.64 (1.54–1.75)
2.89 (2.40–3.47)
1.58 (1.33–1.88)
0.81 (0.64–1.04)
1.79 (1.65–1.93)
1.18 (1.05–1.32)
3.20 (1.16–8.79)
2.61 (2.23–3.05)
5.29 (4.48–6.25)
0.78 (0.54–1.11)

1.35 (1.24–1.47)
1.36 (1.18–1.57)
3.56 (2.51–5.05)
1.38 (0.99–1.93)
0.88 (0.53–1.46)
1.25 (1.02–1.55)
0.80 (0.59–1.10)
11.23 (4.05–31.14)
1.68 (1.07–2.64)
3.25 (2.04–5.17)
1.01 (0.60–1.72)

Women
Total mortality
Total AM
Conditions of infectious origin
Suicides
Malignant diseases
Acute and chronic conditions
Ischemic heart disease
Asthma
Hypertension & cerebro- vascular accidents
Diabetes
Conditions related to maternity & neonatal period

1.04 (0.97–1.11)
0.83 (0.73–0.93)
1.45 (0.95–2.22)
0.59 (0.38–0.92)
0.46 (0.36–0.59)
1.09 (0.90–1.32)
0.89 (0.66–1.19)
0.77 (0.11–5.56)
0.99 (0.67–1.46)
2.17 (1.46–3.22)
1.31 (1.01–1.70)

1.00 (0.92–1.08)
0.89 (0.78–1.02)
1.97 (1.27–3.04)
0.56 (0.33–0.95)
0.44 (0.33–0.60)
1.09 (0.86–1.39)
0.78 (0.52–1.15)
0.99 (0.14–7.13)
1.08 (0.68–1.72)
2.29 (1.42–3.70)
1.52 (1.19–1.96)

1.23 (1.17–1.29)
1.34 (1.24–1.44)
1.97 (1.49–2.61)
1.29 (1.00–1.67)
0.61 (0.51–0.72)
2.18 (1.98–2.40)
1.52 (1.30–1.77)
3.35 (1.46–7.65)
2.26 (1.90–2.71)
5.54 (4.62–6.64)
0.89 (0.61–1.30)

1.16 (1.05–1.29)
1.15 (0.98–1.36)
2.12 (1.23–3.67)
0.98 (0.55–1.73)
0.84 (0.62–1.12)
1.46 (1.14–1.88)
1.10 (0.74–1.63)
-c
1.60 (1.02–2.52)
3.63 (2.28–5.78)
1.32 (0.78–2.23)

a Migrant

groups compared to the native Dutch population, adjustment for age, adjustment for age
for age, gender, marital status, urbanization level, and area income
c No cases
b Adjustment

The decreased risk of death from ischemic heart disease
among Moroccans (RR = below 0.78) might be a reflection of the healthier lifestyle that Moroccan migrants lead
as compared to the native Dutch population[19]. Levels
of tobacco consumption were much lower in first generation Moroccans, which is also testified by relatively low
levels of lung cancer mortality. Similarly, lower levels of
alcohol use and possibly a healthier traditional diet may
have protected this migrant group from "western" common cardio-vascular diseases. Similar findings were
reported earlier among immigrants in the Netherlands
and Germany [29,30]. Given current changes in diet and
smoking [31], a higher mortality may however be
expected in the future and especially among second generation migrants.
Control for demographic and socioeconomic factors
explained a substantial part of ethnic differences in avoidable mortality, sometimes completely abolishing the

excess risk. A more comprehensive socioeconomic measure could have explained excess mortality even more substantially [24]. This indicates that socio-economic factors
are important in explaining ethnic differences in mortality
in the Netherlands. Similar conclusions were reached earlier by other researchers [32,33]. For a few "avoidable"
causes of death, however, the situation is more complex,
and adjustment for social factors only somewhat attenuated the considerably higher risks. We will discuss in more
detail the possible explanations for these causes of death.
The higher risk of mortality from tuberculosis, hepatitis
and chronic rheumatic heart disease among ethnic minorities in the Netherlands is likely to be the result of a higher
exposure to infectious agents in the migrants' country of
origin and, as a result, a higher incidence of these diseases
among the migrants [34,35]. The high mortality risk can
be explained, at least in part, by ethnic differences in the
incidence of infectious diseases. Additional factors con-

Page 7 of 10
(page number not for citation purposes)

BMC Public Health 2006, 6:78

http://www.biomedcentral.com/1471-2458/6/78

Table 5: Relative risk of death from groups of conditions for recent a migrants compared to migrants residing in the Netherlands 15
years or longera Arrived less than 15 years ago to the Netherlands b Recent migrants compared to migrants residing in the
Netherlands 15 years or longer. Adjustment for age and gender (column men & women)

Relative Risk b (95% confidence interval)
Men

Women

Men & women

Total mortality
Total avoidable mortality

1.08 (1.02–1.15)
1.13 (1.02–1.25)

0.94 (0.87–1.01)
0.88 (0.78–0.98)

1.02 (0.98–1.07)
1.01 (0.94–1.09)

Conditions of infectious origin
Suicides
Malignant diseases
Acute and chronic conditions
Ischemic heart disease
Asthma
Hypertension & cerebro- vascular accidents
Diabetes
Conditions related to maternity & neonatal period

1.64 (1.24–2.18)
0.72 (0.57–0.93)
1.09 (0.74–1.60)
1.19 (1.04–1.36)
1.09 (0.91–1.32)
0.50 (0.12–2.05)
1.49 (1.14–1.93)
1.29 (0.96–1.72)
1.36 (0.56–3.30)

1.42 (0.96–2.11)
0.59 (0.39–0.87)
0.90 (0.71–1.15)
0.84 (0.72–0.98)
0.90 (0.70–1.16)
0.37 (0.07–1.92)
0.67 (0.49–0.91)
1.05 (0.78–1.41)
1.0 (0.52–1.93)

1.62 (1.29–2.03)
0.68 (0.55–0.84)
0.92 (0.75–1.13)
1.04 (0.94–1.15)
1.04 (0.89–1.21)
0.46 (0.16–1.34)
1.04 (0.85–1.28)
1.17 (0.95–1.44)
1.12 (0.65–1.91)

a Migrant

groups compared to the native Dutch population, adjustment for age, adjustment for age
for age, gender, marital status, urbanization level, and area income
c No cases
b Adjustment

tributing to the higher risks of death might be substandard
housing, overcrowding and poor sanitation that migrants
often experience [36], partly ineffective screening programs[37], and limited access to healthcare services in the
first years after migration. Although generally access in the
Netherlands was found to be quite adequate [18,38],
access in the first years after migration could be hampered
due to financial barriers, unclear legal status and limited
entitlements to healthcare, and low knowledge on the use
of healthcare services. The elevated risk of death from
infectious diseases among recent immigrants compared to
'older' immigrants also supports this suggestion.
The observed increased risks of death from diabetes
among all four migrant groups is not a surprise and was
described earlier in the Dutch literature[39]. Genetic and
behavioral factors were suggested to explain the differences, among them higher low birth weight prevalence
[40] and nutritional differences with higher intake of fat
and carbohydrates [41]. However, some features of the
present healthcare system may play an additional role by
functioning less adequately for migrant groups and, thus,
increasing ethnic differences in health outcomes. These
include: (a) lower rate of referrals to the specialists [42]
(b) somewhat less frequent use of primary healthcare
facilities and poorer secondary prevention, especially
among Surinamese [42]; (c) difference in the relative
importance of risk factors for prediction of outcomes [43],
which is not taken into account in current clinical guidelines [44]; (d) less efficient communication between providers and patients of non-Dutch origin due to cultural
differences in attitudes towards health and healthcare,

and illiteracy or inadequate command of Dutch language
[45].
Elevated maternal mortality among migrant women is
another point of concern. It may be related to fertility patterns (migrant women on the average give more often
birth to children and, therefore, have a higher risk of
maternal mortality per 100,000 person years), but also be
related to medical services, such as reported substandard
care [46], delayed prenatal care, higher frequency of unassisted births [47], and lower use of maternity home care
[38]. Underreporting of maternal [48] and child [49] mortality (the last found to be associated with ethnicity)
might have hindered assessment of the full extent of the
ethnic gap. Elevated maternal mortality is characteristic
particularly to Turkish and Moroccan groups and is not
elevated among Surinamese and Antilleans. The last
observation could be attributed to on average a better
integration into the local Dutch society, higher local language proficiency, and more advanced education level of
Surinamese and Antilleans compared to Turkish and
Moroccans [50].

Conclusion
Even though we found ethnicity to be associated with
higher mortality from 'avoidable' conditions, elevated
risks were confined only to specific diseases and/or separate ethnic groups. In many cases, these elevated risks were
largely explained by socioeconomic and demographic factors. The role of health care system remains uncertain and
is possibly weak in general. The current healthcare system
in the Netherlands ensures equal financial access to
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healthcare services, with relatively small differences
between socioeconomic groups in health care utilization[32,33]. These findings are similar to those from Sweden [51], Canada [52] and UK [7,53] where no gross
ethnic inequalities in access to and utilization of the
healthcare system were observed.

8.

Nevertheless, the substantially elevated mortality levels
for some 'avoidable' conditions among some migrant
groups present a challenge for the healthcare system and
suggest that, even though medical services may not be
directly responsible, there are opportunities for quality
improvement within specific areas. Areas that deserve particular attention are the control of infectious disease, care
for patients with diabetes, asthma, hypertension, and
maternal and neonatal care. In depth research is needed to
determine more precisely the problems that migrant
groups face in these areas of health care, and to develop
appropriate strategies to address them.

11.

9.
10.

12.
13.
14.
15.
16.

Competing interests

17.

The author(s) declare that they have no competing interests.

18.

Authors' contributions

19.

IS participated in the design of the study, performed the
statistical analysis, and drafted the manuscript. AK conceived the study, participated in its design and coordination, and helped to bring the manuscript to its final
version. VB prepared the original data files and commented on the draft paper. JM participated in the design
of the study and commented on the draft paper. All
authors read and approved the final manuscript.

Acknowledgements
We thank Ingeborg M. Deerenberg, Statistics Netherlands for providing
access to data from the cause of death and population registers.

20.

21.
22.

23.
24.

References
1.
2.
3.

4.
5.

6.
7.

Macinko JA, Starfield B: Annotated Bibliography on Equity in
Health, 1980-2001. International Journal for Equity in Health 2002,
1:1.
Singh G, Siahpush M: All-cause and cause-specific mortality of
immigrants and native born in the United States. Am J Public
Health 2001, 91:392-399.
Mackenbach J, Stronks K, Kunst A: The contribution of medical
care to inequalities in health: differences between socio-economic groups in decline of mortality from conditions amenable to medical interventions. Soc Sci Med 1989, 29:369-376.
Westerling R, Gullberg A, Rosen M: Socio-economic differences
in 'avoidable mortality' in Sweden 1986-1990. Int J Epidemiol
1996, 25:560-567.
Essen B, Bodker B, Sjoberg N, Langhoff-Ross J, Greisen G, Gudmundsson S, Ostergren P: Are some perinatal deaths in immigrant groups linked to suboptimal perinatal care services?
BJOG 2002, 109:677-682.
Velimirovic B: Forgotten people: health of the migrants. Bull
Pan Am Hlth Org 1979:66.
Cooper H, Smaje C, Arber S: Use of health services by children
and young people according to ethnicity and social class:secondary analysis of a national survey. BMJ 1998, 317:1047-1051.

25.

26.
27.
28.
29.

30.
31.

Nolte E, McKee M, Scholz R: Progress in health care, progress in
health? Patterns of amenable mortality in central and eastern Europe before and after political transition. Demographic
research 2004, S2:139-162.
Carr-Hill RA, Hardman GF, Russell IT: Variations in avoidable
mortality and variations in health care resources. Lancet 1987,
1:789-792.
Rutstein DD, Berenberg W, Chalmers TC, Child CG, Fishman AP,
Perrin EB: Measuring the quality of medical care. A clinical
method. The New England Journal of Medicine 1976, 294:582-588.
Nolte E, McKee M: Measuring the health of the nations: how
much is attributable to health care? An analysis of mortality
amenable to medical care. BMJ 2003, 327:1129.
Andreev E, Nolte E, Shkolnikov V, Varavikova E, McKee M: The
evolving pattern of avoidable mortality in Russia. Int J Epidemiol 2003, 32:437-446.
Westerling R: Trends in avoidable mortality in Sweden, 19741985. J Epidemiol Community Health 1992, 46:489-493.
Charlton JRH, Lakhani A, Aristidou M: How have 'avoidable
death' indices for England and Wales changed? 1974-78 compared with 1979-83. Community Medicine 1986:304-314.
Tobias M, Jackson G: Avoidable mortality in New Zealand,
1981-97. Australia and New Zealand Journal of Public Health 2001,
25:12-20.
Levine RS, Foster JE, Fullilove RE, Fullilove MT, Briggs NC, Hull PC,
Husaini BA, Hennekens CH: Black-White Inequalities in Mortality and Life Expectancy, 1933-1999: Implications for Healthy
People 2010. Public Health Reports 2001, 116:474-483.
Garssen J, Nikolaas H, Sprangers A: [Demography of migrants in
the Netherlands]. Bevolkingstrends 2005, 3:96-117.
Venema U, Garretsen H, van der Maas P: Health of immigrants
and migrant health policy, the Netherlands as an example.
Soc Sci Med 1995, 41:809-818.
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.
Bos V, Kunst AE, Mackenbach JP: Sociaal-economische
sterfteverschillen in Nederland: een analyse op basis van
buurtgegevens. Tijdschrift voor Gezondheidswetenschappen 2002,
80:158-165.
CBS: Glossary of terms on population. [http://www.cbs.nl/nlNL/menu/themas/dossiers/allochtonen/methoden/begrippen/alfabet/
h/herkomstgroepering.htm].
Palella FJJ, Delaney KM, Moorman AC, Loveless MO, Fuhrer J, Satten
GA, Aschman DJ, Holmberg SD: Declining morbidity and mortality among patients with advanced human immunodeficiency virus infection. HIV Outpatient Study Investigators.
N Engl J Med 1998, 338:853-860.
Morgan OW, Griffiths C, Majeed A: Association between mortality from suicide in England and antidepressant prescribing:
an ecological study. BMC Public Health 2004, 4:63.
Smith G: Learning to live with complexty: Ethnicity, socioeconomic position and health in Britain and the United States.
Am J Public Health 2000, 90:1694-1698.
Razum O, Zeeb H, Akgun HS, Yilmaz S: Low overall mortality of
Turkish residents in Germany persists and extends into a
second generation: merely a healthy migrant effect? Trop
Med Int Health 1998, 3:297-303.
Grunebaum MF, Ellis SP, Li S, Oquendo MA, Mann JJ: Antidepressants and suicide risk in the United States, 1985-1999. J Clin
Psychiatry 2004, 65:1456-1462.
Hall WD, Mant A, Mitchell PB, Rendle VA, Hickie IB, McManus P:
Association between antidepressant prescribing and suicide
in Australia, 1991-2000: trend analysis. Bmj 2003, 326:1008.
Treurniet HF, Looman CW, van der Maas PJ, Mackenbach JP: Variations in 'avoidable' mortality: a reflection of variations in incidence? Int J Epidemiol 1999, 28:225-232.
Dijkstra S, Klok M, van Hoogenhuyze D, Sauerwein H, Berghout A:
Ischaemic heart disease in Turkish migrants with type 2 diabetes mellitus in the Netherlands: wait for the next generation? The Netherlands Journal of Medicine 2002, 60:434-437.
Razum O, Twardella D: Time travel with Oliver Twist--towards
an explanation for a paradoxically low mortality among
recent immigrants. Trop Med Int Health 2002, 7:4-10.
Nierkens V, Stronks K, van Oel CJ, de Vries H: Beliefs of Turkish
and Moroccan immigrants in The Netherlands about smok-

Page 9 of 10
(page number not for citation purposes)

BMC Public Health 2006, 6:78

32.
33.
34.

35.

36.
37.

38.
39.

40.
41.
42.
43.
44.

45.
46.

47.
48.
49.
50.

51.
52.
53.

ing cessation: implications for prevention. Health Educ Res
2005, 20:622-634.
Mackenbach JP: Socio-economic health differences in the
Netherlands: a review of recent empirical findings. Soc Sci
Med 1992, 34:213-226.
Mackenbach JP: An analysis of the role of health care in reducing socioeconomic inequalities in health: the case of the
Netherlands. Int J Health Serv 2003, 33:523-541.
Vos AM, Meima A, Verver S, Looman CW, Bos V, Borgdorff MW,
Habbema JD: High incidence of pulmonary tuberculosis persists a decade after immigration, The Netherlands. Emerg
Infect Dis 2004, 10:736-739.
van Steenbergen JE, Niesters HG, Op de Coul EL, van Doornum GJ,
Osterhaus AD, Leentvaar-Kuijpers A, Coutinho RA, van den Hoek JA:
Molecular epidemiology of hepatitis B virus in Amsterdam
1992-1997. J Med Virol 2002, 66:159-165.
De Jong J, Wesenbenk R: Migration and health in the Netherlands. Country reports on migration and health in Europe.
Bonn, Wissenschaftliches Institut der Arzte Deutschlands; 1997.
Bwire R, Nagelkerke N, Keizer ST, Annee-van Bavel J, Sijbrant J, van
Burg JL, Borgdorff MW: Tuberculosis screening among immigrants in The Netherlands: what is its contribution to public
health? Neth J Med 2000, 56:63-71.
CBS: Health survey of Turkish inhabitants in the Netherlands. The Hague, CBS; 1991.
Dijkshoorn H, Uitenbroek DG, Middelkoop BJ: [Prevalence of diabetes mellitus and cardiovascular disease among immigrants
from Turkey and Morocco and the indigenous Dutch population]. Ned Tijdschr Geneeskd 2003, 147:1362-1366.
Barker DJ, Eriksson JG, Forsen T, Osmond C: Fetal origins of adult
disease: strength of effects and biological basis. Int J Epidemiol
2002, 31:1235-1239.
Brussaard JH, van Erp-Baart MA, Brants HA, Hulshof KF, Lowik MR:
Nutrition and health among migrants in The Netherlands.
Public Health Nutr 2001, 4:659-664.
Stronks K, Ravelli AC, Reijneveld SA: Immigrants in the Netherlands: equal access for equal needs? J Epidemiol Community Health
2001, 55:701-707.
Bindraban NR, Stronks K, Klazinga NS: [Cardiovascular risk factors for Surinamese in the Netherlands: a literature review].
Ned Tijdschr Geneeskd 2003, 147:1591-1594.
Manna DR, Bruijnzeels MA, Mokkink HG, Berg M: Ethnic specific
recommendations in clinical practice guidelines: a first
exploratory comparison between guidelines from the USA,
Canada, the UK, and the Netherlands. Qual Saf Health Care
2003, 12:353-358.
Harmsen J: When cultures meet in medical practice. Rotterdam intercultural communication in medical setting study.
In Public Health Rotterdam, Erasmus University; 2003:153.
van Roosmalen J, Schuitemaker NW, Brand R, van Dongen PW, Bennebroek Gravenhorst J: Substandard care in immigrant versus
indigenous maternal deaths in The Netherlands. BJOG 2002,
109:212-213.
Dingen BW, Sieval ZM: [Turkish and Moroccan women in
obstetrical practice]. Ned Tijdschr Geneeskd 1982, 126:1959-1962.
Schuitemaker N, Van Roosmalen J, Dekker G, Van Dongen P, Van
Geijn H, Gravenhorst JB: Underreporting of maternal mortality
in The Netherlands. Obstet Gynecol 1997, 90:78-82.
Doornbos JP, Nordbeck HJ, Treffers PE: The reliability of perinatal mortality statistics in The Netherlands. Am J Obstet Gynecol
1987, 156:1183-1187.
Reijneveld SA: Reported health, lifestyles, and use of health
care of first generation immigrants in The Netherlands: do
socioeconomic factors explain their adverse position? J Epidemiol Community Health 1998, 52:298-304.
Hjern A, Haglund B, Persson G, Rosen M: Is there equity in access
to health services for ethnic minorities in Sweden? Eur J Public
Health 2001, 11:147-152.
Wen SW, Goel V, Williams JI: Utilization of health care services
by immigrants and other ethnic/cultural groups in Ontario.
Ethn Health 1996, 1:99-109.
Atri J, Falshaw M, Linvingstone A, Robson J: Fair shares in health
care? Ethnic and socioeconomic influences on recording of
preventive care in selected inner London general practices.
Healthy Eastenders Project. BMJ 1996, 312:614-617.

http://www.biomedcentral.com/1471-2458/6/78

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/6/78/prepub

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 10 of 10
(page number not for citation purposes)

