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1
International migration is an ongoing phenomenon. It is estimated that 3.5% of the 
current world population are international migrants, two thirds of whom are labour 
migrants. International migration may be closely linked to acute events, such as severe 
political instability, economic crises or violent conflict, as well as to long-term trends like 
demographic change, advances in communications, economic development and access 
to transportation.[1,2] The main pattern of migration is from low- and middle-income 
countries (LMICs) to high-income countries.[1] Populations of some LMICs are projected 
to grow in the coming years, placing migration pressure on future generations.[1]

In 2019, 4.9% of the total European Union (EU) population were non-EU citizens. The 
main reasons for their migration to the EU involved family reunification and employment.
[3] They are overrepresented in economic sectors such as cleaning, construction, and 
agriculture and fisheries.[3]

In the Netherlands, 14.3% of the total Dutch population in 2021 had non-Western migrant 
backgrounds, with origins predominantly in Turkey, Morocco, Suriname and the Dutch 
Antilles.[4] Some 55% were first-generation immigrants.[5] The largest proportion were 
of Turkish origin, followed by Moroccan and Surinamese, and most of them came as 
labour migrants. The age composition of the non-Western migrant population differed 
from that of the ethnic Dutch population; within the older-than-55 age segment, only 
7,8% of the former were above age 70 as compared to 33% of the latter.[5]

Overall, the population of non-Western immigrant background had less formal education, 
a higher rate of unemployment, a lower income and a greater likelihood of benefit 
dependency than the Dutch population.[6] The socioeconomic situation of immigrant 
groups had improved, however, in recent decades;[6] labour market participation 
increased and unemployment and benefit dependency decreased. Education levels also 
improved.[6] The second generations appeared to have achieved a more favourable 
socioeconomic position than that of the first generations.[6]

1.1 Ethnic inequalities in health

There is a growing worldwide interest in the health of migrants and ethnic minorities 
living in high-income countries. Most of the Dutch research has focused on residents of 
Moroccan, Turkish, Antillean, Ghanaian or Surinamese origin.

Many studies show that certain health conditions, including cardiovascular diseases, 
diabetes, high blood pressure and musculoskeletal disorders, are more common among 
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those minority groups than in the population of Dutch background.[6-11] Multimorbidity 
[12] and psychological problems [13,14] are reported to be more common among the 
Moroccan and Turkish ethnic groups. Although their all-cancer mortality is lower, higher 
mortality has been reported for specific types of cancer, such as liver cancer in the 
Turkish and Surinamese minorities and stomach cancer among Antilleans, Turkish and 
Surinamese.[15]

Differences in general health and health-related behaviours have also been found. 
Persons with Turkish, Moroccan, Surinamese or Antillean backgrounds have higher 
rates of self-reported poor health and are more likely to be physically inactive[16,17] 
and overweight or obese than the Dutch population.[18,19] Moroccans are less likely to 
smoke, but smoking tends to be higher among the Turkish and Surinamese.[16] Regular 
alcohol intake is lower among all those groups, and so is the risk of developing alcohol 
dependence and binge drinking, except among Moroccans, whose risk of binge drinking 
behaviour is similar to that of the ethnic Dutch.[20]

Help-seeking behaviour also differs. Healthcare utilisation among the migrant groups in 
question is generally low in relation to their healthcare needs, at least for some services.
[18,21] Although these groups tend to visit general practitioners and use prescribed 
medications about as much as the Dutch general population,[19] or even more, they 
make less use of preventive and specialised healthcare services.[21] Such lower 
utilisation rates may be due to unfamiliarity with the Dutch healthcare system or to 
language barriers that hamper communication. Culturally based views on health and 
causes of disease may also play a role.[22,23] Ethnic minorities appear more likely to seek 
the causes of disease in social or in supernatural explanations than in medical ones.[23]

1.2 Impact of generation on health in immigrant groups

Health patterns across immigrant generations are gaining more interest in recent years. 
Such information may give insights into underlying factors, such as cultural[24,25], 
environmental[26] and lifestyle influences.[15,24]

According to the available literature, such health patterns appear to differ depending 
on country of origin. Several studies have reported on disease prevalence across 
generations. Liem and colleagues reported persistently high cardiovascular risks 
among younger migrant generations (third to seventh) of Indian descent in comparison 
with Europeans.[27] A study by Ho and colleagues revealed that first- but not second-
generation Indonesian immigrants displayed a higher risk of dying from cardiovascular 
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disease than the native Dutch.[25] The same study also reported higher diabetes 
mellitus mortality among first-generation Indonesians and likely lower mortality among 
the second generation.[25] Similarly, Van Oeffelen and colleagues reported that first-
generation Indonesian immigrants had a higher incidence of acute myocardial infarction 
than the native Dutch, whereas the second generation showed an inverted relationship.
[28] Stirbu and colleagues showed that first-generation Turkish immigrants had higher 
all-cancer mortality, while first-generation Surinamese had lower mortality. Amongst 
Moroccan and Antillean immigrants, both generations showed cancer mortality rates 
similar to the Dutch rates.[15]

A study by Hosper and colleagues looked at behavioural risk factors across generations.
[16] Second-generation Turkish women smoked more than Dutch women, whereas no 
such difference was seen for the first generation. The prevalence of overweight among 
second-generation Turkish men was higher than in the first generation. In the migrant 
groups studied, relative alcohol consumption levels did not differ across generations.

For one particular ethnic group, the Moluccans, whose history of migration to the 
Netherlands is unique, there is a lack of data. Multiple generations of Moluccans 
have lived in the Netherlands over the past 60 or more years. Health research across 
different generations in the Moluccan ethnic group could provide valuable knowledge 
on the evolution of health patterns among various immigrant generations, up to the 
third generation. Their study could be of both national and international interest, with 
implications for potential future developments in other ethnic minority groups.

 
1.3 The Moluccan population

The sections to follow will provide a general overview of Moluccan history in the 
Netherlands.

1.3.1 History of Moluccans in the Netherlands

The history of Moluccans differs from that of other immigrant groups. During the 
decolonisation of Indonesia, the discharge of Moluccan men from Dutch military service, 
their transfer as a group to the Netherlands, and the belief that they would return to their 
country of origin within six months, all made the starting position of Moluccans in the 
host country unique.[29]
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Between 21 March and 21 June 1951, approximately 3000 soldiers of the Royal Netherlands 
East Indies Army (KNIL) and their families (a total of about 12,500 ethnic Moluccans), 
were brought to the Netherlands in twelve large ships.[29,30] The Moluccan soldiers 
had been stationed on the large islands – Java, Sumatra and Celebes (Sulawesi) – away 
from the Moluccan Islands. In December 1949, the Netherlands transferred sovereignty 
of its former colony to the United States of Indonesia. The first president of the 
Indonesian archipelago, Sukarno, transformed the federalist state soon afterwards into 
a centrally governed republic. In an act of resistance, the Moluccan islands proclaimed 
an independent Republic of the South Moluccas (Republik Maluku Selatan or RMS) on 25 
April 1950. The KNIL was dissolved and a return of the Moluccan soldiers to their islands 
of origin was blocked by Sukarno. According to Dutch labour law, the Netherlands was 
not permitted to dismiss the Moluccan soldiers on the spot, and it ordered them to be 
‘temporarily’ transferred to the Netherlands.[29]

On arrival there, the Moluccan soldiers were dismissed and housed in isolated residential 
sites, which included former labour camps, military complexes, monasteries and German 
camps. The unexpected dismissal from the Dutch army placed a heavy burden on the 
integration process of the first and second generation of Moluccans into Dutch society. 
In fact, integration of Moluccans was not even pursued during the initial years after 
arrival. The Dutch government only provided the families with housing, food, clothing 
vouchers and monetary allowances until 1956.[29]

From 1959, the isolated residential sites were dismantled and the Moluccans were 
housed in about 60 residential neighbourhoods, dispersed over the country, which were 
designated as ‘Moluccan districts’ (in Dutch: Molukkergemeenten). Some Moluccan 
families moved voluntarily to these new districts, other families would move after the 
police cleared the isolated residential area. Such forced moves caused new frictions. The 
battle for an independent RMS radicalised in the 1960s and 1970s. Historic events were 
hostage-taking episodes in the Netherlands in the 1970s.[29]

No substantial chain migration or remigration ever occurred. Over the years, the Dutch 
government formulated various repatriation and emigration plans for Moluccans. Until 
1957, about 142 Moluccans had been repatriated to Indonesia.[29] One reason for the 
sluggish rate of implementation was the worsening relationship between Indonesia and 
the Netherlands. In addition, many Moluccans were holding out for a return to a free and 
independent Republic of the South Moluccas. The Moluccan emigration plans devised by 
the Dutch government ultimately yielded little. When Moluccans realised that their stay 
would be further prolonged, the suitcases that had been ready for departure all those 
years were finally opened.[29]
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1.3.2 Socioeconomic situation

The majority of the Moluccan soldiers and their spouses had limited education.[31] Most 
men had been recruited at young ages for the lower ranks of the Dutch army. A very 
small number of Moluccan women had attended ‘Dutch school’, where they had learned 
Dutch.[31] The first years after arrival, Moluccan children received a Dutch education.
[29] The distribution of Moluccans across different types of secondary schools varied. In 
1958, it was estimated that only 21.7% of all Moluccan adolescents (aged 12 to 20) were 
receiving lower secondary academic education (lager voortgezet onderwijs); they were 
overrepresented in lower vocational education (lager vakonderwijs) and were completely 
absent from higher education.[29] In 1983, the education level of the Moluccan working 
population was still low; 85% had a secondary general education (MAVO) certificate 
or lower, compared to 47% of the Dutch working population, although the situation of 
Moluccan women was more favourable than that of men.[29,32] In 2000, a study showed 
that 83% of third-generation Moluccans received a recommendation for secondary 
general education (VMBO or MAVO, the lowest current school types) following primary 
school.[33] The educational position of the third generation was lower than that of the 
second.[31] Today, Moluccans are less educated on average than people with a Dutch 
background, are more likely to drop out of school early, and are less likely to receive 
higher general secondary education (HAVO or VWO).[34] The third generation still lags 
behind the second in terms of education.[31,34]

Even though Moluccans were not encouraged to work in the initial years after arrival, 
they rather quickly found their way onto the Dutch labour market to seek income 
supplementary to their allowances. They found work in lower-ranked occupations such 
as seasonal farm work or factory work in the textile, tobacco or canning industries.
[29] In 1956, a policy called Self-Care was implemented, which had a crucial impact on 
Moluccans’ lives. Moluccans were forced to assume full financial responsibility for their 
own households and were required to have jobs or apply for benefit. Some found a place 
in Dutch society by founding the various Moluccan music bands and through sports.[29] 
Unemployment became a bigger problem as years passed. In 1983, it was estimated 
that 40% of the Moluccan working population was unemployed, 2.5 times higher than in 
the Dutch working population.[29] Unemployment duration was also longer, with 76% 
of unemployed Moluccans seeking jobs for more than one year. In 2000, unemployment 
among the third generation was comparable to that of Dutch-background youth, but 
Moluccans were employed mostly in temporary jobs and vulnerable occupations.[29] 
A similar pattern is still found today. Moluccans are more likely to have temporary jobs 
and to depend on social benefits, and they have lower average incomes than people with 
Dutch backgrounds.[34]
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1.3.3 Culture

The Moluccan culture is one with a traditional set of norms and values known as Adat, 
the use of the Malay language, a strong sense of religion, and traditional food. It is passed 
on from generation to generation.

The Adat is a combination of norms and values, social rules and traditional habits. It 
governs such matters as the agricultural cycle, marriage law (Pela covenant), property 
law and clothing. When one lives according to the Adat, harmony in life will be ensured, 
and respect for the elderly is important. The belief exists that people who do not follow 
the Adat rules will be punished during their life. The Adat has also created differentiation 
within the overall group of Moluccans, as the Adat from the Kai Islands is different in 
certain ways from other forms such as the Adat from the Mid-Moluccan Islands.[29] Still 
today, the Adat is an important element in the lives of many Moluccans in the Netherlands.

Ambonese Malay is based on a creole language spoken mainly on Ambon and nearby 
Ceram. Moluccans of different generations in the Netherlands predominantly speak 
Ambonese Malay. Traditional Moluccan food is consumed daily by different Moluccan 
generations. One such dish is papeda, a glassy sago puree that should be slurped. 
Moluccan cuisine uses a diversity of spices and vegetables.

On arrival in the Netherlands, 93% of the Moluccans were Protestant, 4.5% Roman 
Catholic and 2.5% Muslim.[29] Several Moluccan districts have their own church. 
Religion is an important aspect in the life of Moluccans. Many Moluccans have completed 
catechisation and attend church weekly.

1.3.4 Mixed marriages

Up to 1959, 430 marriages took place, of which 30.5% were mixed marriages with 
ethnic Dutch persons, mainly with Moluccan men marrying Dutch women.[29] Only a 
few Moluccan women married a Dutch man at that time. A woman who marries will 
be included in the family of the husband, also known as mata rumah. In contrast to 
Dutch female spouses, Dutch male spouses rarely settled in a Moluccan residential 
site. Moluccan women with non-Moluccan husbands were literally excluded from the 
Moluccan community due to their marriage. Moreover, their Moluccan family name 
disappeared. This changed over the years; in 2000, it was estimated that almost the half 
of all mixed marriages involved a Moluccan woman marrying a Dutch man.[29] Today, 
the majority of Moluccan men and women have a partner with a Dutch background.[34] 
However, a homogeneous part of the community persists in which both partners have 
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Moluccan roots.[34] Mixed marriage is commonly thought to be integration-enhancing in 
host societies, as it leads to more interethnic contact. However, the integration effect of 
mixed marriages among Moluccans is less clear. It was evident at a socioeconomic level, 
as Moluccan men with Dutch spouses had better positions on the labour market.[29] 
Nevertheless, orientations to Moluccan culture and family remained strong. Children of 
mixed marriages received orientation to their Moluccan roots. Moluccan women married 
to Dutch men remained strongly committed to their Moluccan family; their relationship 
with their family-in-law was commonly less strong.[29]

1.3.5 Moluccan health

At the start of my research for this thesis, the available literature on the recent health 
status of Moluccans in the Netherlands was very limited. In the 1980s, the Moluccan 
magazine Tjengkeh published an interview with a general practitioner with approximately 
1700 Moluccan patients in his practice.[35] He reported that Moluccans were more 
likely than other people in the Netherlands to have cardiovascular diseases, high blood 
pressure, haemorrhoids, asthma and skin problems. Similar findings were reported in a 
2007 regional health survey of general practitioners, which estimated that the average 
risk of heart disease, high blood pressure, stroke and death at ages from 30 to 60 was 
higher among Moluccans than among people of Dutch, Turkish or Moroccan background.
[36] A health survey from 2004 estimated that elderly Moluccans had higher rates of 
diabetes but similar rates of cardiovascular disease and specialist care utilisation as 
compared to the Dutch elderly.[37]

The available literature thus indicated a generally less favourable health situation among 
Moluccans in the Netherlands. That view was shared by the Moluccan community. A 
prevailing perception there was that Moluccans were more affected by various diseases, 
such as breast and other cancers, diabetes and high blood pressure. As these problems 
seemed to persist across generations, an urgent need arose for more actual health data 
for the overall Moluccan community and for different generations, in order to facilitate 
public health prevention and treatment interventions.

1.4 Conceptual framework

To get a better understanding of the health situation of Moluccans, we need to take into 
account the impact of health-related factors in various stages of the process of migration: 
before migration (in the country of origin), during migration, and after migration (in the 
host country).[38,39] Migration may have both positive and negative effects on health.[39]
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In each migration phase, various health risks may be involved. Depending on the age at 
migration, risk exposures and critical periods may occur during each phase, and disease 
risks may accumulate during one phase or over several phases.[38] In the pre-migration 
phase, migrants may have been exposed, prenatally or later in life, to malnutrition, 
starvation, infectious agents or lack of healthcare access.[39] This phase also includes 
factors that can lead to migration, including adverse conditions such as poverty, war or 
even torture. The next phase, the migration process itself, may entail health exposures 
such as mental and physical stress. The post-migration phase involves stressors and 
health risks such as isolation, identity loss, unfamiliarity with the host language, healthcare 
access barriers and discrimination, but it also includes the challenges of social, cultural, 
economic and political adaptation. Moreover, new environment may prompt important 
lifestyle changes.[39] Due to the various health risks in these different migration phases, 
migrant groups may show vastly different health profiles than the host population.

Figure 1 depicts the conceptual framework for migration and health as proposed by 
Spallek and colleagues,[38] in which the effect of the various exposures during a migrant 
life course has been adjusted to the Moluccan situation. The living conditions in the Dutch 
East Indies colony were extremely poor by European standards. The first-generation 
Moluccan migrants had been exposed to environmental, material and psychosocial 
hardships in their country of origin. Both they and their second-generation children born 
in Indonesia experienced war as either soldiers or civilians. That experience of war may 
have left its marks on their lives, especially among the first generation, who often carried 
these with them in silence. The upbringing of the second-generation Moluccans is often 
described as ‘military’. 

The migration period itself may have been highly stressful, as the first-generation 
Moluccans were brought to the Netherlands on official orders; had they refused, 
that would have qualified as ‘wilful disobedience to military authority’. However, the 
migration experience of the first generation and their families in the various boats to 
the Netherlands may have been less stressful. There was food, room for entertainment, 
education for children in mathematics, geography and Dutch, and warm clothes. The 
period after arrival in the Netherlands, the post-migration stage, may have affected the 
health situation of first-generation Moluccans the most, as they were exposed to factors 
such as isolation in residential sites, discharge from the army (double identity loss), 
integration and language problems, low socioeconomic status and discrimination. The 
second-generation Moluccan children born in Indonesia experienced the same transition 
phases during their early lives. In later life, all such factors may have led to increased 
morbidity among Moluccans from causes such as cardiovascular diseases, hypertension 
and mental health problems[35] as well as to limited access to healthcare services.
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The second- and third-generation Moluccans born in the Netherlands did not experience 
the different migration stages. Nonetheless, the health situation of those generations 
may have been affected by persistent cultural beliefs and practices, specific health 
behaviours (e.g. related to nutrition and medication) and reproductive factors, as well as 
by genetic factors. Moluccan culture, with its distinct beliefs and practices, is generally 
passed on from generation to generation, even in mixed marriages. Cultural practices such 
as use of traditional medication or alternative medicines may influence the healthcare 
use of Moluccans. The socioeconomic conditions of first-generation Moluccans appear 
to have had a negative effect on subsequent generations, who also had a disadvantaged 
position in terms of education and labour market status in comparison with the Dutch-
background population.[34] Low socioeconomic status generally has a negative effect on 
people’s overall health but, conversely, poorer health can also lead to a more deprived 
societal situation. All such factors may result in a comparatively poorer overall health 
profile of second- and third-generation Moluccans, even if born in the Netherlands.

Figure 1. Risk exposures affecting the health of Moluccan immigrants to the Netherlands over 

their life course (framework adapted from Spallek et al.[38])

1.5 Aim of the thesis

The Moluccan community provides a unique opportunity to assess whether differences 
in health may persist after a considerable duration of immigrant residence in a host 
country. Additionally, it is possible to assess health differences within this community 
across generations. Such information is of empirical importance, as it may help to predict 
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whether the health status of recently migrated minority communities will converge 
towards the level of the host population over time.

The general aim of this thesis is to map overall health status and healthcare utilisation 
among Moluccans in the Netherlands, both as a whole and across generations. I have 
included Moluccan persons who fit the following definition: ‘Moluccans’ are all persons of 
Moluccan descent who (1) lived in the Netherlands at the time of the study and (2) were 
born in the Moluccan Islands of Indonesia or had one or more parents or grandparents 
born there, and (3) identified themselves as Moluccan or Moluccan-Dutch.

1.5.1 Research questions

The thesis specifically addresses the following research questions:
1) Is there a difference in all-cause mortality among Moluccans in comparison with the 

Dutch population? If so, does that difference exist across generations?
2) Are there differences in healthcare service use among Moluccans in comparison 

with Dutch populations with a comparable health status?
3) What is the prevalence of hypertension, diabetes and cardiovascular disease among 

Moluccans in comparison with the Dutch population? Do any differences exist 
across generations?

The persistently weak socioeconomic situation of Moluccans and the strong orientation 
to the Moluccan culture across generations may have a major and lasting impact on the 
health situation of Moluccans. I therefore hypothesised that health differences would 
exist for each of the successive generations of Moluccans in comparison with the Dutch 
population.

1.6 Approach and outline of the thesis

For two reasons, research among the Moluccan minority group is somewhat complicated: 
they are not readily identifiable in national registries, and there is deep distrust within 
Moluccan communities to outsiders. There is no specific classification for persons of 
Moluccan origin or for persons born on the Moluccan Islands. Moluccans are registered 
in national registries under the category ‘Western immigrants’, a category that includes 
persons with backgrounds in European countries, North America, Oceania, Indonesia 
and Japan. To identify Moluccans within this category, additional information is needed, 
such as family names. 
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The alternative to registry-based research is primary research within Moluccan 
communities. However, such research is challenging due to a wait-and-see attitude and 
a deep distrust within the Moluccan community towards both the Dutch government 
and non-governmental organisations. This hinders Moluccan research participation 
in health and other areas. Yet, for this thesis we did conduct an own health survey in 
Moluccan districts. For this, we invested much effort to enhance participation of 
Moluccan residents.

After a brief introduction, the findings of the thesis are presented in three parts. The 
first examines all-cause mortality (chapter 2) and cancer mortality (chapter 3) among 
Moluccans, based on data from death and municipal registries for the years 2000 to 
2013, provided by Statistics Netherlands (CBS). These data included all registered 
inhabitants of the Netherlands of all ages and recorded deaths between 2000 and 2013.

The second part presents findings on the utilisation of various healthcare services 
(chapter 5) by Moluccans. We used data from our own health survey (chapter 4), 
conducted from August 2012 to March 2013 among Moluccans living in 19 Moluccan 
districts across the Netherlands (see figure 2) to obtain insights into their health and 
healthcare use. These Moluccan respondents were aged from 30 to 65. 

The third part investigates the prevalence of hypertension (chapter 6), diabetes (chapter 
7) and cardiovascular diseases (chapter 8). We used data from our health survey and 
the Achmea Health Database. Achmea is a healthcare insurance company that currently 
covers about 28.1% of the Dutch population. The data we used contained information on 
health insurance declarations for all insured persons of any age in 2009 and 2010.

The thesis concludes with a general discussion (chapter 9) on the principal findings, 
followed by suggestions for future research, for policy making and for the Moluccan 
community.
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Figure 2. Overview of the ‘Moluccan districts’ in the Netherlands. The health survey was 

conducted in the districts circled in red.
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All-cause mortality among 
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Background 

Mortality variations have been reported for ethnic minority groups compared to their 
host populations. It is uncertain how these mortality variations change over time as 
younger generations become older and mix with the host population. This study aimed to 
examine all-cause mortality among three generations of Moluccans in the Netherlands, 
and to compare Moluccans with a mixed and non-mixed ethnic background. 

Methods 

We used data from the death and municipality registry for the years 2000 through 2013, 
including all registered Dutch inhabitants. A list of Moluccan surnames was used to select 
the Moluccan population. Mortality differences were calculated by Poisson regression, 
controlling for sex, age and district socio-economic status.

Results 

High all-cause mortality rates were observed in all generations of Moluccans although 
the extent of the differences between Moluccans and the Dutch were smaller in second 
(1.15, 1.07-1.23) and third generation (1.14, 1.00-1.29) compared with the first generation 
(1.55, 1.49-1.60). Higher all-cause mortality is also reflected in the higher mortality from 
most causes of death except neoplasms and external causes. Both mixed and non-
mixed Moluccans showed high all-cause mortality among the first (child) and second 
generation compared to the Dutch. 

Conclusion 

Our findings show a higher all-cause mortality in three generations of Moluccans 
compared to the Dutch. The results show that mortality inequalities may persist, though 
in an attenuated form, over generations among ethnic minorities. 
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Introduction

Mortality patterns vary among ethnic minority and migrant groups (henceforth, 
migrants) compared to their host populations.1-4 Various studies had reported low 
mortality 2, 3, 5, while other studies, by contrast, had reported high mortality 3, 6, 7 among 
different migrant groups. The explanations for high or low mortality among migrants 
compared to the host population varies. Differences in mortality may be driven by access 
to care, migration related lifestyle changes and pre-migration among migrant groups. 
The development of mortality patterns among migrants in a host country overtime is 
still uncertain, particularly among different generations of migrants. There is a need to 
investigate mortality patterns across time between different generations of migrants 
to get more insight into the (future) health risks of younger migrant groups in host 
countries. 

Analyses of migrant mortality patterns by generation are increasingly gaining interest 
as this may give insight into the various underlying influencing factors, such as cultural- 
8, 9, environmental- 10 and lifestyle factors 8, 11. It has been suggested that mortality 
differences between migrant groups and the host populations might be more profound 
in the first generation than in the second generation migrants due to acculturation 
towards the host population. Various studies have shown to some extent that migrant 
mortality patterns move towards the host populations levels by the second generation 
9, 11, 12. The development of migrant mortality patterns in the third generation in host 
countries remains unclear mainly due to lack of data. 

Furthermore, the younger generation ethnic minorities with mixed ethnic background 
in host countries is growing. Multiple studies have investigated all-cause mortality 
among persons with mixed ethnic background. 13-15 All these studies show largely a lower 
mortality among persons with a mixed ethnic background compared to host populations. 
It remains uncertain by which generation of migrants with a mixed ethnic background 
mortality rates move towards the rates of the host local populations. 

Three generations of the Moluccan population in the Netherlands provide an unique 
opportunity to study this. A group of approx. 3000 Moluccan soldiers with their families 
were transferred to the Netherlands in 1951. 16 These Moluccan soldiers served in the 
Royal Dutch East-Indies Army during the second world war. After arrival, the Moluccans 
were placed in several barrack camps throughout the Netherlands. These barrack camps 
were not suitable for long term housing. A decade after arrival, the Moluccans were 
housed in Moluccan residential areas, spread over approximately 60 so-called ‘Moluccan 
districts’. Nearly all these stem from the Moluccans who arrived in 1951; currently 
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one third is 3rd generation.16 In general compared to the Dutch, Moluccans are lower 
educated and have lower-ranking occupations.16

The aim of this study was therefore to examine all-cause mortality among three 
generations of Moluccans compared to the Dutch. Additionally, we examined all-cause 
mortality among Moluccans with a mixed and non-mixed ethnic background. Our prior 
hypothesis was that the mortality pattern of Moluccans would move towards Dutch 
national level by the third generation. In addition, we hypothesized that the mortality 
pattern among Moluccans with a mixed ethnic background would move more rapidly 
towards Dutch national level than Moluccans with a non-mixed ethnic background, 
assumingly due to a strong influence of the Dutch culture among Moluccans with a 
mixed ethnic background.

Methods

We used data from the death and municipality registry for the years 2000 through 
2013, including all registered Dutch inhabitants. The data included all persons who lived 
sometime within the study period (year 2000-2013). All registered deaths in the period 
were included, regardless of the country of death.

An additional (relatives) registry was used, which holds pseudonymised information 
on the person and the respectively parents. Each person in this database was given a 
‘personal identification code’ by which both registries could be linked. 

According to the Ethics Medical Committee of the Academic Medical Centre (METC, 
AMC), no approval was needed considering the Dutch law on medical research (reference 
number W15-201# 15.0240). 

Selection and generation 

A list of Moluccan surnames (approx. 1700 surnames) was used to select the Moluccan 
population. This list was derived from Museum Maluku Netherlands who created the 
list by combining the passenger lists of the various boats on which the Moluccans came 
to the Netherlands in 1951. Persons of Moluccan origin were selected based on their 
full surname. Notation differences of family names were included in the selection of 
Moluccan persons. No cases are known of Moluccans changing their family name after 
arriving to the Netherlands.
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In this study, the first generation was defined as the group of persons, the former soldiers 
and their family members, who came to the Netherlands in 1951. We made a distinction 
between the first generation who came to the Netherlands as an adult (first generation 
adult: born before 31-12-1934) and as a child (first generation child: born between 
01-01-1935 and 22-02-1951). The offspring of the first generation was considered the 
second generation (born between 23-02-1951 and 31-12-1969). We considered the third 
generation those who were born after 01-01-1970.

Variables

The cause of death was identified and divided into categories according to the ICD-10. 
From the population registry, we derived information on sex, age-at-baseline, four-digit 
postal code and country of birth of the subject and both parents. The area-level socio-
economic status (henceforth: district SES) was based upon the neighbourhood income 
estimations of the Netherlands Institute for Social Research (Dutch: Sociaal en Cultureel 
Planbureau, SCP) via the four-digit postal code to control for uneven distribution of the 
Moluccans across the Dutch territory that resulted from historical events (Moluccan 
districts). These estimations were divided into ten deciles, whereas decile one indicated 
a low SES area and decile ten a high SES area. 

By linking the death- and relatives registry through the personal identification codes, 
we could identify parents and assess whether they were of Moluccan origin. A person 
with two parents of Moluccan origin was considered ‘non-mixed ethnic background’ and 
persons with one parent of Moluccan origin was considered ‘mixed-ethnic background’.

Analyses

For both Moluccan and Dutch, the total amount of person time and deaths was calculated. 
For each study population, age-standardized mortality rate per 100,000 persons was 
calculated based upon the age-distribution of the Moluccan population. All-cause 
and cause-specific mortality rate ratios with corresponding 95% confidence intervals 
were calculated (Dutch population as reference) by Poisson regression, controlling for 
gender, age-at-baseline and district SES. The reference group were persons who were 
registered with a Dutch nationality. The statistical analyses were performed using SPSS 
version 22.0. 
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Results

Table 1 shows the background characteristics, person years at risk (PYR), number of 
deaths, the age-standardised mortality rate (ASMR) and all-cause mortality rate ratio 
(MRR) for each population investigated by sex. The majority of the Moluccan men and 
women lived in low SES areas unlike their Dutch counterparts. The all-cause mortality 
of Moluccan men (1.30, 95% CI 1.26-1.35) and women (1.38, 95% CI 1.32-1.44) was 
significant higher compared to the Dutch men and women. 

Table 1: Population numbers, Person-years at risk (PYR), number of deaths, ASMR and MRR 
for Moluccans compared to the Dutch population by gender; year 2000-2013.

Men Women
Dutch Moluccan Dutch Moluccan

Population number 7,884,535 41,366 7,982,003 40,225
Age (%)
born <31-12-1934 (1st generation adult) 13.4 5.4 17.8 5.9
born 01-01-1935 to 22-02-1951
(1st generation child)

17.0 10.0 16.3 10.0

born 23-02-1951 to 31-12-1969 
(2nd generation) 

25.5 27.4 24.2 28.3

born >01-01-1970 (3rd generation) 44.1 57.1 41.6 55.7
living in low SES areas (%)
(decile score ≤ 5)

48.2 58.6 48.4 58.0

Person-years at risk (PYR) 104,515,482 558,091 105,517,350 546,619
# of deaths 827,205 2,791 884,127 2,380
ASMRa 496.5 759.2 395.0 608.3
a ASMR ( age-standardized mortality rates per 100,000 PYR) is based on the age-distribution of 
the Moluccan population.

Table 2 shows the cause-specific mortality rate ratios for Moluccans compared to the 
Dutch population by gender. For almost all disease categories, high mortality rates 
were found among Moluccans compared to the Dutch population. Among Moluccans, 
high mortality rates were found for infectious diseases (2.20, 95% CI 1.85-2.63), 
cardiovascular diseases especially for cerebrovascular accident (2.22, 95% CI 2.03-2.42), 
ill-defined conditions (2.06, 95% CI 1.83-2.31) and diabetes (2.00, 95% CI 1.72-2.32). 
For neoplasms and external causes, no differences were found among the Moluccans 
compared to the Dutch population. The mortality patterns of Moluccan men and women 
were very similar. A significant lower mortality was found for suicide among Moluccan 
women (0.60, 95% CI 0.37-0.96), whereas no difference was found among Moluccan 
men compared to the Dutch.
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Table 3 shows the all-cause mortality rate ratios for Moluccans compared to the Dutch 
population by generation and gender. In each generation, all-cause mortality was 
significantly higher for the total group of Moluccans compared to the Dutch population. 
This excess was larger for the first generation adult (1.55, 95% CI 1.49-1.60) than for 
the other generations (first generation child: 1.08, 95% CI 1.02-1.15; second generation: 
1.15, 95% CI 1.07-1.23 and third generation: 1.14, 95% CI 1.00-1.29). Moluccan men and 
women showed similar mortality patterns of generation-specific mortality.

Table 4 shows the all-cause mortality rate ratios for Moluccans with a non-mixed and 
mixed ethnic background compared to the Dutch by generation. For the non-mixed 
Moluccans, higher mortality was observed in all generations, with the largest difference 
among the first generation adult (1.64; 95%CI 1.56-1.73), compared to the Dutch. A 
similar pattern was observed for non-mixed Moluccans, although the differences were 
smaller in general and not statistically significant in two of the generations.

Table 4: All-cause mortality rate ratio’s (MRR) for Moluccans with one or two parents of 
Moluccan origin as compared to the Dutch population (reference group) by generation.

Two parents of 
Moluccan origin 
‘Non-mixed’

One parent of 
Moluccan origin 
‘Mixed’

MRRa (95%CI) MRRa (95%CI)
1st generation adult 
(born <31-12-1934)

1612 1.64 (1.56-1.73) 1389 1.43 (1.36-1.51)

1st generation child 
(born 01-01-1935 to 22-02-1951)

383 1.18 (1.06-1.30) 690 1.03 (0.95-1.11)

2nd generation 
(born 23-02-1951 to 31-12-1969) 

225 1.16 (1.02-1.32) 653 1.14 (1.05-1.23)

3rd generation 
(born >01-01-1970)

38 1.30 (0.94-1.78) 201 1.11 (0.97-1.28)

Note: The ‘mixed’ 1st generation have one parent from other groups within Indonesia, such as 
Indonesians, New Guinea and from former Dutch East Indies. The 2nd and 3rd generation are 
mainly mixed with Dutch. 
a MRR is adjusted for age, gender and district SES and is presented in bold if p-value ≤0.05.
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Discussion

This is the first study which examines the mortality pattern among three generations 
of migrants with a Moluccan background. High all-cause mortality was found among 
Moluccans compared to the Dutch. High mortality for most causes of death was found 
among Moluccans compared to the Dutch. All-cause mortality differences were observed 
in all Moluccan generations although the differences were smaller in second and third 
generation relative to the first adult generation. Similar all-cause mortality differences 
were found for non-mixed and mixed Moluccans compared to the Dutch by generation.

Evaluation of data limitations

A major strength of this study is the use of complete registry mortality data in combination 
with data of relatives. This gave us the unique opportunity to select and investigate 
Moluccans with a mixed background. Furthermore, this is the first study to give a total 
overview of mortality among Moluccans who are among the longest residing migrant 
group in the Netherlands. Till now, no mortality information was available among this 
group. 

Some limitations in this study should be considered when interpreting the results. Even 
though the Moluccan surnames are unique and can be distinguished from Dutch and 
Indonesian surnames, there may be some persons excluded due to the selection method 
used in this study, particularly Moluccan families with Dutch surnames. This may have 
led to some extent to selection bias among the group of mixed Moluccans. However, the 
number of persons excluded for this reason is small, and therefore unlikely to influence 
our results in a significant way. Secondly, we used neighbourhood income estimations as 
a measure for SES. We did not have individual income estimations. We therefore cannot 
exclude the possibility that the observed mortality differences may be partly attributable 
to the lower occupational class and income position of Moluccans. Furthermore, we did 
not have information regarding lifestyle, nutrition, physical activity and education at 
individual level. We cannot exclude the possibility that the observed mortality differences 
may be partly attributable to these factors among Moluccans.

There is limited data regarding all-cause mortality among the younger generations of 
migrants in host countries.17 Our current findings of high mortality across generations 
of Moluccans corroborate with earlier findings on other minority groups in Europe. 8, 17, 

18 For example, the study of Liem et al. found that younger generations (third to seventh 
generation) of Asian- Indians had persistent high cardiovascular risk compared to 
Europeans.17 
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The high all-cause mortality among Moluccans may be influenced by several factors. The 
high all-cause mortality among Moluccans may be influenced by factors such as obesity. 
In Wal et al, the rate of overweight/obesity was slightly higher than the Dutch general 
population. Moluccans seem to be even as likely to smoke and consume less alcohol 
compared to the Dutch. 19 Factors such as cultural identity, geographic separation and 
social and economic position may play a role. Such factors may prevent Moluccans to 
adopt preventive behavioural and health measures to mortality.

Firstly, cultural identity may play a role. The Moluccan culture is preserved within local 
communities.16 The traditional norms and values, social hierarchy, Malay language and 
family bonds are important within Moluccan communities. 20 The cultural influences go 
beyond the Netherlands as Moluccans have a strong bond with the country of origin and 
the families living there. Also in mixed marriages the Moluccan culture may be passed 
on as Moluccans have a strong sense of identity, feeling of pride in relation to their origin 
21. A strong urge for cultural perseverance may cause Moluccans to maintain a distinct 
lifestyle (consumption of traditional food, religion, community life) 19 that prevents the 
uptake of healthier lifestyles as promoted within Dutch society.

Secondly, geographic separation may contribute to the differences. Segregated 
neighbourhoods, also known as Moluccan districts, were created in the 1950’s to 
host the Moluccan migrant, and still exist today. 16, 20 Approx. 40% of the Moluccan 
community lives in one of these districts and only Moluccans families (non-mixed and 
mixed) are allowed to occupy the houses. The majority of these districts still have their 
own community centre and churches. The existence of these districts may strengthen 
the perseverance of the Moluccan culture and lifestyle, including among those who live 
elsewhere but who return to these districts at specific occasions.22 

Lastly, social and economic disadvantage may also contribute to the differences. 
The integration of Moluccans to the Dutch society has been slow and partial. In the 
decades after their 1951 arrival to The Netherlands, the first generation Moluccan men 
or women have been allowed to get a permanent position on the Dutch labour market. 
The second generation Moluccans had received primary education separately from the 
Dutch children, for some time in different barrack camps. Nowadays, Moluccans still 
experience ethnic discrimination 23 and have a lower socio-economic position within the 
Dutch society. Including those of the second and third generation, have lower-ranking 
occupations and are lower educated compared to Dutch.16 The lower socio-economic 
position of Moluccans, for which could adjust only partially in our analyses, may have 
contributed to their unfavourable all-cause mortality over generations
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Moluccans with a non-mixed and mixed ethnic background

We found all-cause mortality rates to move towards Dutch levels among the non-mixed as 
well as the mixed Moluccans, with no major differences between the two subgroups. Multi-
ple studies have observed a lower mortality among persons with a mixed ethnic background 
compared to the local host populations. 13-15 The Moluccans do not exhibit a similar pattern 
as we found a high all-cause mortality among Moluccans with a mixed ethnic background 
compared to the Dutch. This particular pattern might be due to the persistent influence of 
Moluccan culture, norms and values even among Moluccans with a mixed ethnic background. 
In addition, it may represent the long-term influence of the environmental and socioeco-
nomic disadvantages that affected the segregated Moluccan district in which they grew up. 

First generation adult vs child

Although all-cause mortality was higher among all who came to the Netherlands in 
1951, mortality rates were lower among those who came as child instead of adults. The 
mortality advantage among the first generation child may be due to the short exposure 
time to environmental, material and psychosocial disadvantages in the country of 
origin.24 During the 30s and 40s, the living conditions in the former Dutch East-Indies 
Company were extremely poor by European standards. Also, experiences during the 
world war, when these men acted as soldiers, may have left it scars among the first 
generation adults more so than their children. Finally, many first generation adults 
were traumatised by the fact that the promise of returning to Moluccans was broken 
by the Dutch government after arrival in the Netherlands. The adult first generation, 
the soldiers at that time, were discharged at arrival in the Netherlands.25 This has led to 
deep-seated distrust among the adult first generation.

Conclusion

More than half a century after their involuntary migration to the Netherlands, the 
Moluccan first generation adult still have considerably higher mortality compared to the 
Dutch population. Their mortality disadvantage is reproduced, albeit in attenuated form, 
in their offspring, including those who married with the Dutch. More fundamental and 
behavioural research is needed to identify the contributing factors of these persistent 
intergenerational mortality disadvantage among Moluccans. This mortality disadvantage 
is likely to reflect the cumulative effect of adverse events in early life and poor social 
position in the Netherlands. Their experience shows that mortality inequalities may 
persist, though in an attenuated form, over generations among ethnic minorities. 



Chapter 2 All-cause mortality among three generations of Moluccans in the Netherlands

36

Acknowledgements

We would like to thank Statistics Netherlands for providing the data. Also, we would like 
to thank BUAT foundation for financial support.

Funding

This project was funded by BUAT Foundation-Platform for Moluccans, Grant Number 
CJ2081008.



37

2

References 

1. Ikram UZ, Mackenbach JP, Harding S, et 

al. All-cause and cause-specific mortal-

ity of different migrant populations in 

Europe. Eur. J. Epidemiol. 2015;31,7:655-

65.

2. Ronellenfitsch U, Kyobutungi C, Becher 

H, Razum O. All-cause and cardiovascu-

lar mortality among ethnic German im-

migrants from the Former Soviet Union: 

a cohort study. BMC Public Health. 

2006;6:16.

3. Scott AP, Timaeus IM. Mortality dif-

ferentials 1991-2005 by self-reported 

ethnicity: findings from the ONS Longi-

tudinal Study. J. Epidemiol. Community 

Health. 2013;67,9:743-50.

4. Kaucher S, Leier V, Deckert A, et al. 

Time trends of cause-specific mor-

tality among resettlers in Germany, 

1990 through 2009. Eur. J. Epidemiol. 

2017;32,4:289-98.

5. Anson J. The Migrant Mortality Ad-

vantage: A 70 Month Follow-up of 

the Brussels Population. Eur J Popul. 

2004;20,3:191-218.

6. Freeman K, Zonszein J, Islam N, Blank 

AE, Strelnick AH. Mortality trends 

and disparities among racial/ethnic 

and sex subgroups in New York City, 

1990 to 2000. J. Immigr Minor Health. 

2011;13,3:546-54.

7. Bos V, Kunst A, Keij-Deerenberg I, Gars-

sen J, Mackenbach J. Mortality Differ-

ences between native Dutch and People 

of Turkish, Moroccan, Surinamese, and 

Antillean/Aruban Origin. Int J. Epidemi-

ol. 2004;33,5:1112-9.

8. Harding S, Balarajan R. Patterns of 

mortality in second generation Irish liv-

ing in England and Wales: longitudinal 

study. BMJ. 1996;312,7043:1389-92.

9. Ho L, Bos V, Kunst AE. Differences in 

cause-of-death patterns between the 

native Dutch and persons of Indonesian 

descent in the Netherlands. Am. J. Pub-

lic Health. 2007;97,9:1616-8.

10. Sundquist K, Li X. Coronary heart dis-

ease risks in first- and second-genera-

tion immigrants in Sweden: a follow-up 

study. J. Intern. Med. 2006;259,4:418-

27.

11. Stirbu I, Kunst AE, Vlems FA, et al. Can-

cer mortality rates among first and sec-

ond generation migrants in the Nether-

lands: Convergence toward the rates of 

the native Dutch population. Int. J. Can-

cer. 2006;119,11:2665-72.

12. Nasseri K, Moulton LH. Patterns of 

death in the first and second generation 

immigrants from selected Middle East-

ern countries in California. J. Immigr Mi-

nor Health. 2011;13,2:361-70.

13. Warner WA, Morrison RL, Lee TY, et al. 

Associations among ancestry, geogra-

phy and breast cancer incidence, mor-

tality, and survival in Trinidad and Toba-

go. Cancer Med. 2015;4,11:1742-53.

14. Saarela J, Finnäs F. Infant mortality and 

ethnicity in an indigenous European 

population: Novel evidence from the 

Finnish population register. Sci. Rep. 

2014;4,4214.

15. Zaldivar T, Gutierrez J, Lara G, Car-

bonara M, Logroscino G, Hardiman O. 



Reduced frequency of ALS in an eth-

nically mixed population: a popula-

tion-based mortality study. Neurology. 

2009;72,19:1640-5.

16. Bodewes AJ, Kunst AE. Involving hard-

to-reach ethnic minorities in low-bud-

get health research: lessons from a 

health survey among Moluccans in the 

Netherlands. BMC Res. Notes. 2016;9.

17. Liem SS, Oemrawsingh PV, Cannegiet-

er SC, et al. Cardiovascular risk in young 

apparently healthy descendents from 

Asian Indian migrants in the Nether-

lands: the SHIVA study. Neth. Heart J. 

2009;17,4:155-61.

18. van Oeffelen AA, Vaartjes I, Stronks K, 

Bots ML, Agyemang C. Incidence of 

acute myocardial infarction in first and 

second generation minority groups: 

does the second generation converge 

towards the majority population? Int. J. 

Cardiol. 2013;168,6:5422-9.

19. van der Wal JM, Bodewes AJ, Agyemang 

CO, Kunst AE. Higher self-reported 

prevalence of hypertension among Mo-

luccan-Dutch than among the general 

population of The Netherlands: results 

from a cross-sectional survey. BMC 

Public Health. 2014;14:1273.

20. Huwae S, Schaafsma J. Cross-cultural 

differences in emotion suppression in 

everyday interactions. Int. J. Psychol. 

2016;53,3:176-83.

21. Verkuyten M, van de Calseijde S, de 

Leur W. Third‐generation South Mo-

luccans in the Netherlands: The nature 

of ethnic identity. J Ethn Migr Stud. 

1999;25,1:63-79.

22. FORUM. Molukse jongeren en onder-

wijs - Quickscan 2008; ISBN 978 90 

6734 602 3: uitgeverij Ger Guijs; 2008.

23. Leeman Y, Saharso S. Coping With Dis-

crimination How Moroccan, Moluccan 

and Creole‐Surinamese youth deal with 

discrimination in Holland. Eur J Intercul 

stud. 1991;1,3:5-17.

24. WHO. The world health report 2002 - 

Reducing Risks, Promoting Healthy Life. 

WHO; 2002.

25. Steijlen G. Shifting to the core of the eth-

no-cultural position; Moluccan camps 

and wijken revisited. In: van Heelsum A, 

Garces-Mascarenas B, editors. Migration 

and integration research; Filling in Pen-

ninx’s Heuristic Model. Amsterdam: Am-

sterdam University Press; 2013:154-69.



Chapter 3 
A population-based 
retrospective study comparing 
cancer mortality between 
Moluccan migrants and the 
general Dutch population: 
equal risk 65 years after 
immigration?

Bodewes, A. J., Agyemang, C., & Kunst, A. E. (2019). 

All-cause mortality among three generations of Moluccans in the 
Netherlands.
European journal of public health, 29(3), 463–467.
https://doi.org/10.1093/eurpub/cky255



Chapter 3 Cancer mortality among two generations of Moluccans

40

Background 

To test the hypothesis that cancer mortality rates among the Moluccan-Dutch, the 
oldest non-Western migrant group to arrive in the Netherlands after the Second World 
War, are similar to those in the general Dutch population. 

Methods 

A population-based retrospective study, in which data from the national cause of death 
registry in the Netherlands and municipal registries was used. Using historic records 
containing family names of all Moluccan-Dutch who arrived in the Netherlands in 1951, 
we identified 35 581 Moluccan-Dutch persons in the national cause of death registry of 
the Netherlands. The reference group consisted of 15 866 538 persons of the general 
Dutch population. Mortality data were linked to demographic data from municipal 
registries. We calculated all-cancer and cancer-specific mortality and measured 
differences between the two groups using Poisson regression, adjusting for sex, age 
and area socioeconomic status. We conducted a sub-analysis for the first and second 
generation Moluccan-Dutch.

Results 

There was no difference in all-cancer mortality between Moluccan-Dutch and the 
general Dutch population. Mortality was higher among Moluccan-Dutch for liver, cervix 
and corpus uteri cancers, but lower for stomach, esophagus, kidney and nervous system 
cancers. For most cancers, mortality risk as compared to the general Dutch population 
varied between different generations of Moluccan-Dutch.

Conclusion 

Several decades after migration, the Moluccan-Dutch show similar all-cancer mortality, 
but different cancer-specific mortality rates, when compared to the general Dutch 
population. 
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Introduction

Ethnic disparities in the prevalence and mortality burden of different cancer types are 
known to exist in Europe.1 For instance, migrants from low- and middle-income countries 
(LMIC) tend to show lower all-cancer mortality and morbidity. Moreover, cancer burden 
among LMIC-migrants is thought to be influenced by differences in cancer epidemiology 
between high-income countries (HICs) and LMIC and exposure to concordant risk 
factors.2 When compared to their host population, cancers related to infection, such as 
liver, stomach and cervical cancer, are more common in migrants from LMICs; cancers 
considered to be related to Western lifestyle such as colorectal, breast and esophageal 
cancer are less common in these groups.1

Increasing evidence suggests that such epidemiological differences become less 
pronounced as LMIC-migrants reside in their destination country for a longer period, 
as local (Western) cancer-related risk factors will eventually predominate over risk 
factors associated with their country of origin.2 Moreover, second generation migrants 
who were born in HICs lack early life risk factor exposures experienced by the first 
generation, such as possible higher infection pressure.3 Accordingly, some studies on 
LMIC-migrants who have resided in their host country for more than one generation 
have suggested a shift in cancer epidemiology towards rates of the native population of 
their destination country.4–6 In the Netherlands, such a pattern has been shown most 
consistent in Surinamese migrants for mortality caused by most major cancers, but 
is also suggested for migrants from Turkey, Morocco and the Netherland Antilles. 4,6 
Given the limited number of studies on this topic, more research is necessary to further 
characterize the cancer risk profile in these groups and address the question to what 
extent ethnic disparities in cancer mortality persist or start to converge to those of the 
host population. 

For this reason, we set out to assess the difference in cancer mortality between the 
general Dutch population and the Moluccan-Dutch, the oldest LMIC migrant group to 
settle in the Netherlands after the Second World War. The Moluccan-Dutch are a migrant 
group consisting of the former soldiers from the Royal Netherlands East Indies Army 
(KNIL), the military force of the Netherlands in their former colony. These soldiers, and 
their families, were transported to the Netherlands in spring 1951 after decolonization of 
Indonesia. Even though their stay was supposed to be temporary, the majority settled in 
the Netherlands after their struggle to found their own republic on the Moluccan Islands 
failed. No considerable chain- or remigration occurred, resulting in a closed minority 
group, the vast majority of which resided in segregated Moluccan districts throughout 
the Netherlands.7 
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Earlier studies found differences in cancer standard incidence ratios and mortality 
between migrants from Indonesia and the general Dutch population.8–10 A separate 
analysis of the Moluccan-Dutch is desirable, since their particular migration history 
resulted in a homogenous group within the Indonesian community with their own cultural 
practices, lifestyle and migration history, all of which can have a profound impact on 
cancer risk.

The aim of this study was to assess the difference in all cancer and cancer specific 
mortality rates between the Moluccan-Dutch and the general Dutch population, with 
a sub-analysis for the first and second generation. Since the Moluccan-Dutch have 
resided in the Netherlands for over 65 years, we expect local environmental factors in 
the Netherlands to reflect on mortality rates, for instance in cancers that are known to 
be influenced by factors such as lifestyle or exposure to infectious agents. Therefore, 
we hypothesize cancer mortality rates to be similar to those of the host population, 
especially for the second generation.4,6

Methods
Data sources and handling 

For this study we used mortality data as recorded in the nationwide cause of death 
registry of Statistics Netherlands (CBS) between the years 2000 and 2013. Deaths in the 
Netherlands are documented by a physician on a death certificate form and cause of death 
is classified in accordance with the Tenth Revision of the International Classification of 
Diseases (ICD-10), after which it is recorded in the cause of death registry. Demographic 
data was derived from municipal registries and included date of birth, sex and place of 
residence. Both registries include all legal residents in the Netherlands, and are linked 
through personal identification numbers. 

Moluccan-Dutch persons were identified in the registries based on surname. Using 
passenger lists of the various boats that transported Moluccans to the Netherlands in 
1951, the Museum Maluku Netherlands created a list containing approximately 1700 
surnames of the arriving Moluccan families. This list was used to identify and link persons 
of Moluccan descent in these registries. After identification and linking, data were 
anonymized. The reference group, referred to as ‘general Dutch population’ consisted of 
15 866 538 persons with Dutch nationality. 

We used birth year to determine Moluccan generations. We considered people born up 
to 1951, the year of migration, to be of the first generation and people born after 1951 
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but before 1970 of the second generation. We chose 1970 as cutoff point and excluded 
persons born hereafter, since Moluccan-Dutch born after this year will increasingly be 
offspring of the second generation (i.e. the third generation) and because the number 
of death in this group was low due to relatively young age. Furthermore, we created 
two groups within the first generation, based on whether the person was an adult (born 
before 1934) or a minor (born between 1934 and 1951) in the year that the Moluccan 
migrants were transported to the Netherlands. We made this stratification, since 
Moluccan-Dutch who migrated to the Netherlands as minor are expected to show 
distinctly different cancer risk exposures than both the first generation adults, who have 
similar early life exposures from Indonesia but are less integrated in Dutch society, or 
the second generation, who lack early life exposures from Indonesia altogether. 

In one analysis, we only included Moluccan-Dutch of the first and second generations, 
and we compared them to their Dutch counterparts born in the same periods. This 
reference group included 9 064 169 persons with Dutch nationality born up to 1970. 

Area-level social economic status (SES) was used as proxy for individual socioeconomic 
status. Area-level SES was based on decile scores calculated by the Netherlands Institute 
for Social Research (SCP), reflecting SES of inhabitants of specific postal codes. A higher 
decile score indicates a higher area SES.

Data analysis 

All-cancer mortality encompassed codes C00-D48 in the 10th revision of the 
International Statistical Classification of Diseases and Related Health Problems (ICD-
10). Furthermore, we chose to investigate the most common types of cancer in both 
HICs and LMICs, as identified by the global cancer research project GLOBOCAN 2012.11 
In breast cancer, we only included female patients due to low number of deaths among 
males for this cancer type. 

We present both absolute numbers of deaths, as well as age-adjusted death rates, using 
the direct method of standardization. In accordance with CBS guidelines, number of 
deaths lower than ten are not shown. Poisson regression analysis was used to investigate 
the size of difference in mortality attributable to the different types of cancer between 
Moluccan-Dutch and the general Dutch population, adjusted for sex, age-at-baseline 
(age in the year 2000, beginning of mortality data collection) and SES. Furthermore, 
we performed separate Poisson regression analysis for the first and second generation 
Moluccan-Dutch and for each sex. Based on these regression analysis, we present 
relative risks (RR) with 95% confidence intervals (CI). 
Analyses were performed using IBM SPSS Statistics V.20.
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Patient and public involvement

We used data from existing databases. No patients were involved the development of 
the research question, design of the study and sourcing of the data. Results of this study 
will be disseminated among the Moluccan-Dutch communities in the Netherlands via 
social media outlets.

Results

Demographic characteristics of our study population are presented in table 1. A total of 
81 591 Moluccan-Dutch persons were included in this study. Within the Moluccan-Dutch 
group, 15.7% was of the first generation (5.7% migrated as adult and 10.0% as minor), 
27.9% was of the second generation and 56.4% was of the second or third generation. 
The Moluccan-Dutch in our study population showed higher rates in the lower SES 
groups, when compared to the general Dutch population. 

Table 1: Demographic characteristics the Moluccan-Dutch and the Dutch general population
Moluccan-Dutch Dutch general population
N % N %

Sex
 Male 40 062 49.1 7 917 402 49.9
 Female 41 529 50.9 7 949 136 50.1
Generation (birth year) 
 1 adult (<1934) 4642 5.7 2 480 434 15.6
 1 minor (1935-1951) 8185 10.0 2 639 408 16.6
 2 (1951-1969) 22 754 27.9 3 944 327 24.9
 ≥2 (1970 >) 46 010 56.4 6 802 369 42.9
Decile score
 1 (lowest SESa) 7017 8.6 729 861 4.6
 2 7669 9.4 951 992 6.0
 3 10 363 12.7 1 729 453 10.9
 4 11 341 13.9 1 745 319 11.0
 5 11 096 13.6 2 491 047 15.7
 6 6935 8.5 1 919 851 12.1
 7 6283 7.7 1 856 385 11.7
 8 4732 5.8 1 174 124 7.4
 9 7262 8.9 1 586 654 10.0
 10 (highest SES) 8648 10.6 1 650 120 10.4
Missing 245 0.3 31 732 0.2
Total 81 591 100 15 866 538 100
a SES = socioeconomic status 
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Table 2 gives overview of the investigated cancer types and the corresponding total 
number of deaths and age-adjusted death rates, as well as all-cancer mortality. In both 
the Moluccan-Dutch and the general Dutch population group, highest age-adjusted death 
rates were found for lung cancer, followed by colorectal and breast cancer, respectively.

Table 2: Absolute numbers of death and age-standardized death rates per cancer type
Absolute numbers of death Age-standardized death 

rates per 100,000
Type of cancer ICD-10a code Dutch general 

population 
Moluccan-
Dutch

Dutch general 
population 

Moluccan-
Dutch

Stomach C16 18 443 33 4.98 3.51
Liver cell C22 7227 53 2.03 6.37
Cervix uteri C53 2488 15 0.77 1.51
Colorectal C18-21 59 548 138 16.11 15.51
Breast C50 4 1324 134 12.59 13.20
Prostate C61 30 975 79 7.60 10.93
Bladder C67 1 4875 27 3.86 2.91
Lung and lower 
airway

C33-34 119 520 336 34.67 34.89

Esophagus C15 18 683 25 5.51 2.55
Corpus uteri C54 5189 22 1.38 2.15
Ovaries C56 12 239 40 3.52 3.76
Pancreas C25 27 351 62 7.64 6.95
Kidney C64 11 491 20 3.24 1.98
Leukemia C91-95 14 349 48 3.71 5.04
Non-Hodgkin 
lymphoma

C82-85, C96 13 620 48 3.70 5.13

Nervous-system C70-72 10 893 19 3.36 1.07
a ICD-10 = 10th revision of the International Statistical Classification of Diseases and Related 
Health Problems

Relative risk (RR) of cancer mortality for each investigated cancer type is presented in 
table 3. The Moluccan-Dutch showed similar all-cancer mortality risk when compared 
to the general Dutch population (RR = 0.98, CI: 0.93 – 1.03). However, Moluccan-Dutch 
men showed lower all-cancer mortality than men in the general Dutch population (RR 
= 0.92, CI: 0.85 – 0.99). Furthermore, the Moluccan-Dutch showed lower relative risk 
for mortality caused by cancer of the stomach (RR = 0.71, CI: 0.50-1.00), esophagus (RR 
= 0.46, CI: 0.31 – 0.68), kidneys (RR = 0.61, CI: 0.39 – 0.96) and nervous system (RR 
= 0.32, CI: 0.18 – 0.58), when compared to the general Dutch population. In contrast, 
they showed higher relative risk for mortality caused by cancer of the liver (RR = 2.60 
CI: 1.98 – 3.42), cervix (RR = 1.89 CI: 1.13 – 3.14) and corpus uteri (RR = 1.72, CI: 1.12 – 
2.64). Additionally, only Moluccan-Dutch men showed lower mortality risk for cancer of 
the stomach (RR = 0.57, CI: 0.35 – 0.91) and pancreas (RR = 0.63, CI: 0.42 – 0.95) and 
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higher mortality risk for non-Hodgkin lymphoma (NHL) (RR = 1.60, CI: 1.13 – 2.27), when 
compared to men in the general Dutch population.

Table 3: Poisson regression for cancer-specific mortality and all-cancer mortality among 
Moluccan-Dutch, adjusted for age-at-baseline and socioeconomic status.
Cancer type Both sexes Males Females

N RRb (95% CI) N RR (95% CI) N RR (95% CI)
Stomach 33 0.71 (0.50 – 1.00) 17 0.57 (0.35 – 0.91) 16 0.96 (0.59 – 1.57)
Liver 53 2.60 (1.98 – 3.42) 33 2.58 (1.83 – 3.64) 20 2.65 (1.69 – 4.17)
Cervix 15 - - - 15 1.89 (1.13 – 3.14)
Colorectal 138 0.95 (0.80 – 1.12) 81 1.01 (0.81 – 1.26) 57 0.87 (0.67 – 1.13)
Breast 134 - - - 134 1.08 (0.91 – 1.29) 
Prostate 79 - 79 1.21 (0.97 – 1.51) - - 
Bladder 27 0.75 (0.51 – 1.10) 16 0.64 (0.39 – 1.05) 11 1.03 (0.55 – 1.91)
Lung and lower 
airway

336 0.95 (0.85 – 1.05) 201 0.90 (0.78 – 1.03) 135 1.00 (0.84 – 1.19)

Esophagus 25 0.46 (0.31 – 0.68) 23 0.55 (0.37 – 0.83) <10 0.15 (0.04 – 0.62)
Corpus uteri 22 - - - 22 1.72 (1.12 – 2.64)
Ovaries 40 - - - 40 1.19 (0.87 – 1.63)
Pancreas 62 0.86 (0.67 – 1.11) 24 0.63 (0.42 – 0.95) 38 0.13 (0.82 – 1.55)
Kidney 20 0.61 (0.39 – 0.96) 14 0.70 (0.41 – 1.18) <10 0.46 (0.19 – 1.11)
Leukemia 48 1.21 (0.89 – 1.65) 25 1.17 (0.77 – 1.76) 23 1.27 (0.80 – 2.02)
Non-Hodgkin 
lymphoma 

48 1.29 (0.96 – 1.73) 35 1.60 (1.13 – 2.27) 13 0.84 (0.48 – 1.49)

Nervous system 19 0.32 (0.18 – 0.58) 11 0.30 (0.13 – 0.66) <10 0.36 (0.15 – 0.86)
All cancers (ICD-
10a codes C00 – 
D48) 

0.98 (0.93 – 1.03) 0.92 (0.85 – 0.99) 1.05 (0.97 – 1.13) 

 N < 10 is not shown in accordance with Statistics Netherlands (CBS) guidelines. 
a ICD-10 = 10th revision of the International Statistical Classification of Diseases and Related 
Health Problems. 
b RR = relative risk

A regression analysis per generation within the Moluccan-Dutch group is presented in 
table 4. Among the first-generation adults, stomach cancer mortality was lower (RR = 
0.48. CI: 0.26 – 0.89), but NHL mortality was higher (RR = 1.68, CI: 1.13 – 2.51), when 
compared to the general Dutch population. Furthermore, esophageal cancer mortality 
was lower in the first generation adults (RR = 0.37, CI: 0.17 – 0.82) and minors (RR = 0.39, 
CI: 0.21 – 0.76), whereas liver cancer mortality was higher among the first generation 
adults (RR = 3.96, CI: 2.74 – 5.70) and minors (RR = 1.79, CI: 1.06 – 3.03), when compared 
to their counterparts in the general Dutch population. Significantly elevated among the 
second generation, but not among first generation, were cancer of the cervix (RR = 2.39, 
CI: 1.28 – 4.47), breast (RR = 1.29, CI: 1.01 – 1.65), corpus uteri (RR = 3.14, CI: 1.56 – 6.33) 
and ovaries (RR = 1.76, CI: 1.09 – 2.83) and leukemia (RR = 1.95, CI: 1.17 – 3.25). Cancer 
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of the brain and nervous system carried lower mortality among both first-generation 
minors (RR = 0.39, CI: 0.16 – 0.93) and the second generation Moluccans (RR = 0.25, CI: 
0.09 – 0.66), when compared to the general Dutch population. 

Two cancer types show inverse outcomes when comparing mortality risk of two 
consecutive generations of Moluccan-Dutch with the general Dutch population. Prostate 
cancer mortality was higher among first generation adults in the Moluccan-Dutch group 
when compared to their counterparts in the general Dutch population (RR = 1.61, CI: 
1.28 – 2.03), but lower among first generation minors (RR = 0.45, CI: 0.22 – 0.90). 
Additionally, lower risk of dying of lung cancer was observed among first generation 
minors when compared to the general Dutch population (RR = 0.70, CI: 0.58 – 0.85), but 
the second-generation Moluccan-Dutch showed a higher risk (RR = 1.42, CI: 1.20 – 1.69).

Table 4: Poisson regression for cancer mortality among Moluccan-Dutch stratified by 
generation, adjusted for age-at-baseline, sex and socioeconomic status
Cancer type Generation

1 (adult) 1 (minor) 2
N RRa (95% CI) N RR (95% CI) N RR (95% CI)

Stomach 10 0.48 (0.26 – 0.89) 10 0.65 (0.35 – 1.21) 13 1.27 (0.73 – 2.19)
Liver 29 3.96 (2.74 – 5.70) 14 1.79 (1.06 – 3.03) <10 1.86 (0.96 – 3.59)
Cervix <10 1.72 (0.55 – 5.34) <10 0.91 (0.23 – 3.64) 10 2.39 (1.28 – 4.47)
Colorectal 67 1.06 (0.83 – 1.34) 48 0.92 (0.69 – 1.22) 23 0.75 (0.50 – 1.13)
Breast 24 0.79 (0.53 – 1.17) 42 1.05 (0.77 – 1.42) 65 1.29 (1.01 – 1.65)
Prostate 71 1.61 (1.28 – 2.03) <10 0.45 (0.22 – 0.90) - -
Bladder 11 0.58 (0.32 – 1.05) <10 0.48 (0.20 – 1.16) 10 1.81 (0.97 – 3.38)
Lung and lower 
airway

99 0.82 (0.68 – 1.01) 99 0.70 (0.58 – 0.85) 135 1.42 (1.20 – 1.69)

Esophagus <10 0.37 (0.17 – 0.82) <10 0.39 (0.21 – 0.76) 10 0.63 (0.34 – 1.16)
Corpus uteri <10 1.21 (0.54 – 2.69) <10 1.52 (0.71 – 3.17) <10 3.14 (1.56 – 6.33)
Ovaries <10 0.67 (0.32 – 1.40) 15 1.18 (0.71 – 1.96) 17 1.76 (1.09 – 2.83)
Pancreas 29 1.09 (0.76 – 1.57) 23 0.81 (0.54 – 1.21) 10 0.59 (0.31 – 1.09)
Kidney <10 0.52 (0.23 – 1.15) <10 0.43 (0.18 – 1.04) <10 1.01 (0.50 – 2.02)
Leukemia 17 1.14 (0.71 – 1.84) <10 0.79 (0.41 – 1.51) 15 1.95 (1.17 – 3.25)
Non-Hodgkin 
lymphoma 

24 1.68 (1.13 – 2.51) 12 0.98 (0.55 – 1.72) <10 1.03 (0.51 – 2.07)

Nervous system <10 0.36 (0.09 – 1.44) <10 0.39 (0.16 – 0.93) <10 0.25 (0.09 – 0.66)
N < 10 is not shown in accordance with Statistics Netherlands (CBS) guidelines. 
aRR = relative risk.
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Discussion
Key findings

Our objective was to compare cancer mortality between the Moluccan-Dutch and the 
general Dutch population. We found similar all-cancer mortality, but several differences 
in cancer-specific mortality across both the first and second generation Moluccan-
Dutch. 

Strengths and limitations

This is the first study that investigates cancer mortality specifically among the 
Moluccan-Dutch, by using historic records on the migration of the Moluccan migrants to 
the Netherlands, enabling us to select participant based on family name. One limitation 
of this study is the fact that, for most cancer types, the total number of deaths was 
small among the Moluccan-Dutch, limiting our ability to detect significant differences 
between Moluccan-Dutch and the general Dutch population. For the same reason, we 
had to exclude a separate analysis of third generation Moluccans.

Another limitation is that we were unable to include second generation Moluccan-Dutch 
persons with a Dutch father and consequently Dutch family name. It is estimated that 
approximately 75% of second generation Moluccan-Dutch have mixed parents.12 It is 
uncertain to what extent our results are representative of all mixed-origin residents. 
Given that the influence of Moluccan culture often persists in families with one non-
Moluccan parent, especially since approximately 40% of mixed-origin residents still live 
in segregated Moluccan districts, our results may apply, although in attenuated form, to 
these persons.12 
 

Discussion of the key findings

As cancer risk depend not only on both factors associated with a migrant’s country of 
origin (e.g. high infection pressure) but also on factors associated with the host country 
(e.g. Western lifestyle), the position of migrant within the host country is an important 
consideration when interpreting the results. Moluccan-Dutch generally have lower-
ranking occupations and are lower educated compared to native Dutch.13 Since we were 
able to correct for area-level SES in our regression analyses, and this had limited impact 
on our results, we don’t expect socioeconomic differences to have major impact on our 
results. Another important aspect is migrants’ access to healthcare, as detection of cancer 
in later stages may increase mortality.14 The evidence on this is equivocal, as Moluccan-
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Dutch are thought to show lower utilization of services by general practitioners, yet have 
similar number of visits to medical specialists, as compared to native Dutch.15,16 

In the Netherlands, there is one earlier study reporting on cancer mortality among 
first and second generation Indonesian immigrants, which includes persons from the 
Moluccan Islands.17 There seem to be multiple similarities in cancer mortality disparities 
between Moluccan-Dutch and the Indonesian immigrant group as a whole in the 
Netherlands, when compared to their Dutch counterparts. Both groups showed lower 
stomach cancer mortality, similar breast cancer mortality and higher liver and uterine 
cancer mortality when compared to their Dutch counterparts. However, the Indonesian 
immigrant group as a whole showed lower lung and colorectal cancer mortality when 
compared to native Dutch, whereas we found no differences between Moluccan-Dutch 
and the general Dutch population for these cancer types. 

In Europe, a marked feature of cancer epidemiology in LMIC migrant groups is their 
lower all-cancer mortality risk.1 However, we found that the Moluccan-Dutch experience 
similar all-cancer mortality when compared to the general Dutch population. Even 
though men showed significantly lower all-cancer mortality when compared to men 
in the general Dutch population, the difference was small as compared to other LMIC 
migrants in the Netherlands.4,6

Another characteristic of cancer epidemiology in LMIC migrants in Europe is a higher 
prevalence of cancer related to infection (pathogen-driven) and a lower prevalence of 
cancers thought to be related to Western lifestyle (non-pathogen driven).1 Our results 
imply that the Moluccan-Dutch do not fully adhere to this pattern. We will discuss all 
cancers for which we found a significant difference between Moluccan-Dutch and the 
general Dutch population and the cancer types that carried the highest mortality rates 
among both groups.

For cancers in which exposure to infectious agents is an important risk factor, we found 
higher mortality risk among Moluccan-Dutch for liver and cervical cancer and a lower 
mortality risk for stomach cancer, when compared to the general Dutch population.

The higher liver cancer mortality among the Moluccan-Dutch, especially in the first 
generation, might be reflective of early life exposure in Indonesia to higher burden of 
hepatitis B and C infection, the most important risk factor for liver cancer.18 The fact 
that first generation migrants from Indonesia in the Netherlands show higher infectious 
hepatitis mortality than the general Dutch population further supports to this theory.17 
Another important risk factor for liver cancer is alcohol consumption. However, since 
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a health survey among Moluccan-Dutch found their level of alcohol consumption to be 
lower when compared to native Dutch, this risk factor is unlikely to explain the difference 
found.19

Cervical cancer mortality was only significantly elevated among Moluccan-Dutch 
women of the second generation, when compared to their counterparts in the general 
Dutch population. This is in contrast with earlier research on LMIC-migrants in Europe 
where women of the first generation were at increased risk.1,5 There is no data on the 
prevalence among Moluccan-Dutch women of the most important etiological factors 
for cervical cancer, specific strains of the sexually transmitted human papillomavirus.20

The lower stomach cancer mortality among Moluccan-Dutch was mostly attributable to 
a significantly lower risk in first generation adults when compared to the general Dutch 
population. Lower prevalence in Indonesia of the main risk factor, colonization with the 
bacteria Helicobacter pylori, might have had a protective effect in this group.21,22

Furthermore, we found that the Moluccan-Dutch carry higher mortality risk for cancer of 
the corpus uteri, but lower mortality risk for esophageal and kidney cancer and cancers 
of the nervous system.

For cancer of the corpus uteri, the higher mortality risk among Moluccan-Dutch women 
when compared to women from the general Dutch population is probably not explained 
by an important risk factor, obesity, since obesity rate was found to be similar between 
the two groups.19,23 Another important risk factor is (cumulative) estrogen exposure, but 
data on this topic in Moluccan-Dutch women is lacking.24 

For esophageal cancer, important risk factors are mostly related to Western lifestyle, 
such as smoking, alcohol consumption and obesity.25 The Moluccan-Dutch show no 
significant difference in smoking or body mass index when compared to native Dutch, 
but they are thought to consume less alcohol, which could contribute to the results.19

Kidney cancer mortality risk was lower among Moluccan-Dutch, when compared to 
the general Dutch population. A known risk factor for kidney cancer is hypertension, 
which actually may be more prevalent among Moluccan-Dutch.15,19 Other risk factors 
are mostly related to a Western lifestyle, such as smoking and obesity, but prevalence 
of these particular risk factors is thought to be similar between Moluccan-Dutch and 
native Dutch.19,26

Cancer of the nervous system mortality risk was lower among Moluccan-Dutch 
than among the general Dutch population. To date, only a few factors are known to 
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influence the incidence of gliomas, such as ionizing radiation exposure, history of atopic 
constitution and some genetic risk factors.27,28 Whether these factors are able to explain 
the lower risk among the Moluccan-Dutch is unclear.

We found no difference in risk of mortality between the entire group of Moluccan-Dutch 
and the general Dutch population for the cancer types that carried the highest mortality 
rates.

In lung cancer, Moluccan-Dutch of the second generation showed a higher risk of dying 
from lung cancer, when compared to the general Dutch population. Smoking is the most 
important risk factor of lung cancer.29 As stated earlier, a health survey among Moluccan-
Dutch found no difference in smoking between Moluccan-Dutch and native Dutch, but 
no stratification by generation was made.19 

In breast cancer, Moluccan-Dutch women of the second generation experienced in-
creased mortality risk, when compared to the general Dutch population. Since migrant 
women are thought to show lower attendance at the national breast cancer screening 
program, lower detection rate in the early stages of breast cancer, lowering the chance 
of curable treatment options and consequently increase mortality, might contribute to 
the results.14,30 However, this raises the question why first generation Moluccan-Dutch 
women do not show higher mortality risk for breast cancer. 

For colorectal cancer, there was no difference in the mortality risk between Moluccan-
Dutch and the general Dutch population, which is in contrast with most other LMIC 
migrant groups in Europe.1 One could speculate that the similar mortality risk detected 
in our study might be reflective of adaptation to Western lifestyle among the Moluccan-
Dutch since 1951.31

In conclusion, several decades after migration from Indonesia to the Netherlands, the 
Moluccan-Dutch showed similar all-cancer mortality when compared to the general 
Dutch population, but differences exist in cancer-specific mortality between the 
two groups, in both the first and second generation. In liver and stomach cancer, an 
increased period of exposure to local risk factors in the Netherlands might have led to 
a shift in mortality towards rates of the general Dutch population. However, for most 
other cancer types, such a tendency was not detected, unlike some other studies in 
the Netherlands that included second generation migrants.4,6 These results highlight the 
need for research aimed at characterizing the cancer profile of LMIC migrants in HICs in 
order to aid tailored preventative and diagnostic efforts.
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Background

There is little evidence on which strategies are effective in recruiting minority groups 
in low-budget health surveys. We evaluated different recruitment strategies for their 
impact on response rates in a hard-to-reach minority population in the Netherlands.

Methods

We conducted a health survey in 19 Moluccan districts (MDs). Each MD had its own 
set of recruitment strategies, such as information meetings, involving social or local 
media, involving community organizations, and door-to-door collection. The association 
between recruitment strategies and MD-specific response rates was assessed with 
logistic regression analysis.

Results

The overall response rate was 24%, and varied from 9% to 58%. Higher rates were 
obtained when the strategy included door-to-door collection (OR = 1.57) and ‘active’ key 
informants (OR = 1.68). No positive associations with response rates were observed of 
the other strategies.

Conclusion

The overall low response rate in this study may be due to high levels of distrust, 
segmentation within the community and high respect for privacy among Moluccans. Our 
study shows that in such communities, response may be increased by a highly personal 
recruitment approach and a strong commitment and participation of community key-
figures.
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Introduction

Recruiting and involving minority participants in health surveys present important 
challenges.[1,2] Recruiting participants is a time and resource consuming part of survey 
research among minority groups.[3] Various studies have experienced difficulties 
in penetrating minority communities, resulting in low participation rates and poor 
representativeness of the respondents for the target population.[4-9] Studies among 
ethnic minorities therefore need to improve the recruitment methods and take into 
account characteristics of the target population in order to achieve satisfactory response 
rates.[4]  

Many recommendations have been made regarding strategies to involve and recruit 
minority participants in research.[4, 10-12] Communication with the people and building 
relationships is stated to be foundational in research among minority communities. 
Recommended strategies include building trust, increasing visibility of the investigators, 
involving community advisors, sharing insights with the target group, and forming social 
networks within the community. [13-17] Recruiting minority participants can be done 
in various ways, including door-to-door enumeration, community approaches such as 
community events, and snowball methods. [18, 3, 19-21] Avoiding distrust and creating 
trust is a common theme in different strategies to recruit minority participants in 
research.[16, 3, 22-24]

One general approach has not been identified for maximizing response rates among 
minority participants. Response rates may strongly vary among studies that employ 
similar recruitment strategies though among different minorities. For example, the 
studies of Khan et al. and of Tucker et al. both used snowball sampling but achieved 
response rates of respectively 48.3% and 7.2%. [25-27, 18, 20] Recruitment strategies 
such as face-to-face recruitment, telephone follow-up and the use of incentives appear 
to increase the response rate among several minority groups.[25, 28, 29] 

The effectiveness of different strategies in reaching and involving minority groups is 
particularly important in low-budget health surveys. In such surveys, strategies that 
require a huge input in terms of money or manpower may not be feasible. In low-budget 
studies, therefore, a critical question is which specific recruitment strategies require 
few resources but may nonetheless be effective in enhancing response rates. This study 
aims to provide systematic evidence to support such choices. Unfortunately, there is yet 
limited available empirical evidence to determine which low-budget strategies could be 
most effectively applied among minority groups.
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In the Netherlands, most of the research on health of minorities focuses on the largest 
minority groups of Moroccans, Turkish and Surinamese. One hard-to-reach minority 
group has been largely ignored until now: the Moluccans. In 1951, a group of approx. 
3000 Moluccan soldiers with their families, who served in the Royal Dutch East-Indies 
Army during the WOII, were transferred to the Netherlands. [30] Soon after arrival, 
those who were unable to return to the new Republic of Indonesia were turned into 
exiles. Today, the total number of Moluccans is estimated to be about 50,000 [30], of 
which approx. one third is 3rd generation. Still today, Moluccans have some degree of 
social disadvantage; generally Moluccans are lower educated and have lower-ranking 
occupations than the Dutch autochthonous population. [31] By the start of this study, 
there was very limited evidence regarding the health status of the Moluccan population. 
Recent studies demonstrate that Moluccans have high prevalence rates of hypertension 
and ischemic heart disease as compared to the native Dutch.[30, 32] Given their lower 
socioeconomic position and persistent problems of integration [33] other types of health 
problems might as well be more prevalent among Moluccan residents. 

A particular feature of this minority group is their residence in so-called ‘Moluccan 
districts’ (MDs). These districts are located at the outskirt of more than 60 Dutch villages 
and towns distributed throughout the Netherlands and they accommodate the majority 
of the first and second generation Moluccans.[34]

The Moluccan community may be particularly difficult to access. The Moluccan culture 
is one with a strong adherence to traditional values, social hierarchy, family bonds 
and Malay language. [30] Respect for privacy is important, and personal affairs are 
not easily disclosed to those outside the family. Furthermore, political history has left 
its scars within the community, resulting in distrust towards the Dutch government 
and also towards non-governmental organizations. [33] Finally, the Moluccans wait-
and-see attitude restricts their close involvement in research. [33] As a consequence, 
recruiting Moluccans may be challenging. Unfortunately, to our knowledge, experiences 
in recruiting Moluccans in health surveys, if any, are not documented. 

The general aim of this paper is to report on the recruitment strategies that we applied 
with the aim to increase the response rate to a health survey among Moluccans in the 
Netherlands. This survey was carried out in 19 MDs. In the different MDs, we applied 
zero to five recruitment strategies, which were administered in different combinations. 
The specific aim of this study was to evaluate these different combinations of strategies 
with regard to their effect on response rates. 
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Methods
The survey

The survey, conducted from August 2012 to March 2013, aimed to obtain national-
level estimates of the health situation of Moluccans, aged between 30 to 65 years, 
living in Moluccan districts (MDs). We selected 19 of the 60 existing MDs throughout 
the Netherlands. The selection was based on three criteria: the population size of each 
MD should be relatively large (more than 50 eligible persons), key informants could be 
approached easily, and all geographic regions and religious groups (mostly Christian, 
few Muslim) should be represented. 

Lists of addresses were collected via key informants. They created a list of potential 
respondents and their addresses, taking into account three guidelines: respondents had 
to be of Moluccan origin, respondents had to live within or close to the MD. We also 
included persons with only one parent with Moluccan roots. Selected persons received a 
health questionnaire delivered at their address by hand or post. 

The health questionnaire was based on the POLS (Continuous Survey of Living Conditions) 
questionnaire of Statistics Netherlands.[35] Socio-demographics, self-reported health, 
healthcare utilization and health-related behaviours were the core topics of the 
questionnaire. The questionnaire contained approximately 80 questions and could be 
completed within 20 to 25 minutes. The questionnaire was translated into the Malay 
language for those who would not master the Dutch written language. Questionnaires 
could be filled in during a face-to-face interview, using an Internet questionnaire, or 
using the paper-and-pencil method. All non-respondents received a reminder after two 
weeks. 

In each MD, key informants of Moluccan roots were closely involved in the survey 
fieldwork. Most of them were members of the local Moluccan neighbourhood council or 
of the board of the Moluccan community centre. In consultation with each key informant, 
we developed a set of recruitment strategies that could be implemented with the time 
and resources available within their own MD. (Table 1) 

Recruitment strategies

The available recruitment strategies can be categorized into “direct” and “indirect”. A 
direct strategy involved personal contact with the potential participants with the aim to 
provide them with personalized information regarding the survey. In an indirect strategy, 
we did not approach people individually but we provided information about the survey 
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to the community as a whole, including information on how to contact the researchers 
for further information. 

Direct recruitment strategies included information meetings and door-to-door collection 
of questionnaires. Information meetings lasted approximately 3 hours and aimed to 
inform the participating community members about the survey and to discuss the 
survey design, possibilities for follow-up research, and requirements to dissemination. 
In door-to-door collection, key informants would go door-to-door in the community to 
collect the questionnaires. 

Indirect recruitment strategies included use of announcement letters, social media, 
local media, and community organizations. Announcement letters were sent by post 
or by email to each Moluccan person listed in the selected MD. This letter explained 
the purpose of the research, introduced the involved community key informants and 
presented the researchers. Social media included the website of local community centre 
and the local Facebook page. Local media included local newspapers and the local 
radio station. At both media, we placed short messages to inform Moluccans about 
the research and to remind the invited community members to participate. Finally, we 
could involve the Moluccan church in two MDs and the local general practitioners (GP) 
centre in one MD. Their involvement consisted of providing a recommendation letter in 
support of the study. Contact with these community organizations were initiated by the 
researchers or by the key informants. 

To stimulate response we introduced a financial reward of three travelling vouchers with 
a value of €500,- and twenty dinner vouchers of €20,-. After the fieldwork was closed, 
the winning persons were randomly selected from all respondents. 
 
Analysis 

For each MD we collected data on the number of key informants, the number and type of 
recruitment strategies that were implemented, the number of questionnaires that were 
distributed, and the number of questionnaires that were returned to the researchers. 
The response rate for each MD was calculated by dividing the number of returned to the 
number of distributed questionnaires. With regard to key informants, we also measured 
their level of activity during the recruitment process. Key informants were considered 
to have been ‘active’ if they made major effort during the recruitment process, e.g. by 
recruiting respondents via door-to-door enumeration. A key informant was considered 
‘inactive’ as he/she only provided the address list and/ or distributed reminders in the 
community. 
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In a first step, univariate analysis was performed to calculate the response rate according 
to the presence of each recruitment strategy. For each strategy, we distinguished 
between “exposed” and “non-exposed” MDs and we calculated the total number of 
questionnaires that were distributed and returned in the exposed and non-exposed 
group, respectively. A similar calculation was performed to calculate response rates in 
relationship to the presence of ‘active’ key informants.

In further analyses, we assessed the independent association of each strategy to the 
response rates by using multilevel and multivariate logistic regression analysis, with 
individual invited participants at the lower level and MDs representing the higher level. 
The dependent variable was whether or not an invited participant had responded. 
Independent variables were dichotomous variables measuring the presence of specific 
recruitment strategies at the level of MDs. We also include the number of key informants 
as continuous variable, and the presence of ‘active’ key informants as dichotomous 
variable. Odds ratios (ORs), the corresponding 95% confidence intervals (95%CI) and 
p-values were derived from the regression estimates. A p-value ≤0.05 was considered to 
indicate statistical significance. Analyses were performed using the statistical program 
R i386 3.0.1.

Results 

The number and combination of recruitment strategies used within each MD are shown 
in Table 1. Overall, the number of implemented recruitment strategies varied from one 
to four. Exceptions were Middelburg (where no recruitment strategy was applied) and 
Vaassen (where five recruitment strategies were applied). Only three pairs of MDs 
applied the same combination of recruitment strategies: Nistelrode and Oost-Souburg/
Vlissingen; Maastricht and Waalwijk; and Vught and Ridderkerk. The number of key 
informants involved varied between MDs. In Capelle aan den IJssel, no key informants 
were involved, and we had to organize the recruitment ourselves. Also the activity level 
of the key informants varied between the MDs. (See Table 1.)

Table 2 presents an overview of the response rates achieved in each MD. The total 
response rate was 24%. The response rates of individual MDs varied from 9% to 58%. 
The MD of Maastricht had the highest response rate (58%), followed by Den Helder 
(46%) and Bovensmilde (38%). (See Table 2.) 
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For each recruitment strategy, Table 3 presents the number of exposed and non-exposed 
MDs and the corresponding response rates. Higher response rates were obtained in 
MDs where we applied door-to-door collection of questionnaires (31.8% vs. 21.2%) and 
where we sent an announcement letter (25.5% vs. 19.8%) compared to MDs where we 
did not apply these strategies. No higher response rates were observed in MDs where 
we utilized local and social media, where we could involve community organizations, or 
where we organized an information meeting. Response rates were higher in MDs where 
key informants were actively involved in the recruitment process (30.0% vs. 18.1%). (See 
Table 3.)

Table 2: Overview of the distribution of respondents, questionnaires and response rates for 
each Moluccan District.
Moluccan district Respondents (N) Questionnaires 

distributed (N)
Response Rate (%)

Maastricht 80 137 58
Den Helder 35 76 46
Bovensmilde 63 165 38
Lunteren 68 203 34
Breukelen 21 67 31
Waalwijk 25 80 31
Nistelrode 46 179 26
Middelburg 67 269 25
Oost-Souburg/ Vlissingen 32 141 23
Zwolle 43 198 22
Vught 26 126 21
Assen 45 219 21
Capelle aan den Ijssel 44 220 20
Ridderkerk 13 66 20
Groningen 18 96 19
Hoogeveen 20 115 17
Vaassen 29 232 13
Wierden 18 151 12
Breda 18 212 9
On request* 4 4 -
Total 715 2956 24
* On request revers to respondents who were not recruited via the presented recruitment 
strategies but via verbal transmission.

Table 4 presents the results of the regression analysis in terms of odds ratios (ORs) with 
their corresponding 95% confidence intervals (95%CI). Response rates were positively 
associated with door-to-door collection (OR = 1.57; 95%CI = 1.01-2.43), but inversely 
associated with the involvement of community organizations (OR = 0.53; 95%CI = 0.32-
0.88). The number of key informants is positively related with response rates: involving 
one more key informant in the recruitment process increases the OR with 0.25 (95%CI = 
1.07-1.45). The involvement of key informants who were ‘active’ is also associated with 
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higher response rates (OR = 1.68; 95%CI = 1.18-2.38). Excluding the variable on door-to-
door collection from the model did not substantially change the ORs corresponding to 
the other recruitment strategies. No independent associations were found for variables 
representing, respectively, the use of announcement letters, information meetings, local 
and social media. (See Table 4.)

Table 3: Association between recruitment strategy and response rate: comparing exposed 
and non-exposed districts, to different strategies.

Number of districts (N) Response rate (%)

Exposed Non-exposed Exposed Non-exposed

Indirect recruitment strategy

Announcement letter 14 5 25.5 19.8

Information meeting 7 12 24.1 24.1

Local Media 6 13 23.0 24.6

Social Media 10 9 20.6 28.5

Direct recruitment strategy

Door-to-door collection 5 14 31.8 21.2

Involvement of community organizations 3 16 21.8 24.5

Other strategies

“Active” key informantsa 9 10 30.0 18.1

Response rates with more than 5% increase between exposed and non-exposed communities 
are presented in italics 

a Key informants were considered to be ‘active’ if they made major effort during the recruitment 
process. (See text for the details)
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Discussion

The aim of this paper was to assess the effectiveness of several recruitment strategies 
to increase the response rate in a low-budget health survey among a hard-to-reach 
minority community in the Netherlands. We achieved a total response rate of 24%, 
which varied from 9% to 58% between the Moluccan districts (MDs). Response rates 
were positively associated with door-to-door collection of questionnaires, and with the 
involvement of ‘active’ key informants in the recruitment process. 

The overall response rate of 24% was disappointingly low.[36] This response rate is lower 
than the reported response rates achieved in studies among other minority groups in the 
Netherlands and which are generally above 40%.[37-40] Between the MDs, response 
rates were achieved ranging from 9% to 58%. The demographic composition varied 
between the MDs. Closer inspection showed this composition is not clearly correlated 
with overall response rates, nor with the application of specific recruitment strategies. 
Possible explanations for this low response can be found in the study design and in 
characteristics of the Moluccan community. 

With regard to study design, the limited time and financial resources available to this 
study could have negatively influenced the response rate. No prior experiences were 
available in recruiting respondents in population surveys in these MDs. The total fieldwork 
period was limited to about 8 months, during which the address lists had to be created 
and recruitment strategies had to be developed and implemented in 19 MDs throughout 
the Netherlands. The recruitment period per MD varied from 3 to 7 months. Due to 
limited financial resources, we could not apply resource-demanding strategies that are 
potentially effective, such as telephone follow-up and substantial financial rewards to all 
respondents. Finally, for reasons related to their unique history,[33] Moluccans cannot 
be identified as such in the Dutch population registry, and we had to invest considerable 
time in creating address lists that included all eligible persons.

As to the role of the Moluccan community itself, several barriers became apparent 
during the survey. Our conversations with community members revealed high levels of 
distrust towards this study despite the key researcher (AB) being of Moluccan descent. 
This distrust reinforced pre-existing reluctance among Moluccans to disclose personal 
information to other people. Moreover, the subject ‘health’ appeared to be a taboo 
topic within the Moluccan community, rather than a subject that fostered interest and 
participation. A case of disease is kept within the family and is not spoken of within 
the community. At a wider community level, we observed that response was affected 
by a high degree of segmentation within the local communities. A strong sense of 
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individualism and orientation of single families affected the residents’ willingness to 
contribute to community-oriented activities. This also affected the survey: while we 
emphasized the value of the survey as a ‘public’ good, potential respondents tended to 
be looking for the personal benefits that they could gain from participation. 

Despite these hurdles, we observed some recruitment strategies to be positively 
associated with response rates. Door-to-door collection of questionnaires seemed 
an effective strategy in raising response among Moluccans. Other than in the general 
Dutch population [41] and most of its minority groups, simply sending a questionnaire 
was insufficient in achieving a high response rate among most Moluccan residents. A 
possible reason is that within the Moluccan community, personal contact is essential, 
be it via telephone, personal visits, or meeting at special occasions. We experienced that 
non-personal communication routes such as post, e-mail, Facebook and Twitter were 
not common ways to contact Moluccans, especially those of the first generation (about 
65 years and older) and second generation (between 44 and 64 years). Door-to-door 
collection may be essential to achieve the personal contact that is needed to create trust 
and mutual understanding. [3, 42, 14] 

Involving key informants in the research process was associated with increased 
response rates.[43,44] Most of our key informants represent the needs and wishes of the 
community members and were considered to be the backbone of the local community.
[3] Most studies place key informants in an ‘advisory’ role within the research process, 
whose role is to inform the researchers about the community.[11, 16, 45] In our case, 
however, key informants played an active role in recruiting respondents, e.g. by door-
to-door enumeration or organizing community meetings in which the questionnaire 
could be filled in jointly. In most other studies, door-to-door enumeration is done by 
researchers themselves or by recruited minority interviewees.[45, 44] In our case, the 
presence of key informants may have increased the impact of house visits on individual 
respondents. 

Response rates were lower in MDs where we involved community organizations, more 
specifically churches. This result has to be interpreted with caution because churches 
were involved in only three MDs. We expected a positive impact as the majority of the 
Moluccan community is strongly religious.[14] The lack of evidence for such a positive 
impact may suggest that the involvement of churches had limited added value. This 
finding is in contrast to other studies [46, 47], and might be related to segmented nature of 
Moluccans communities, high levels of distrust, and wish for privacy among Moluccans. 
The church board may not be fully trusted and Moluccans may be apprehensive that the 
information from the surveys may be used for personal gain by the church board.
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In Vaassen, the response rate was very low (13%) even though we applied five recruitment 
strategies and involved active key informants. This low response might be due to the fact 
that this is one of the most traumatized Moluccan communities. In 1976 Moluccans in 
this area were displaced contrary to their will – an event that led to a violent encounter 
with local authorities. [48] This event has left deep scares within the local community 
until today. 

Conclusion

To conclude, our experiences underline that increasing response rates among hard-
to-reach minorities is challenging in surveys that have few resources for individual 
communities. Before starting, an analysis of the community structure is needed to 
identify possible recruitment obstacles, such as distrust and social segmentation. The 
involvement of active key-informants may be critical in this phase. While developing 
recruitment strategies focusing on community values and public good [49] may 
be effective in communities with strong social cohesion, such an approach may be 
insufficient in segmented, individualised communities. In such cases, recruitment 
methods may instead need to emphasize the personal benefits of participation and use 
personalized strategies such as door-to-door recruitment. 
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Background 
 
In many countries, recent migrants have difficulties using healthcare to the same extent 
as host populations. It is uncertain whether these differences persist for long-settled 
migrants. This study examined healthcare utilisation of Moluccans in 2012, more than 60 
years after they migrated from Indonesia to the Netherlands. 

Methods 
 
A survey was held among 715 Moluccans and 3417 Dutch persons. Differences in 
healthcare utilisation was assessed using regression analyses adjusting for age, gender, 
indicators of health, religious affiliation, and education. 

Results 
 
Moluccans had lower rates of healthcare use, including visits to the general practitioner 
(OR=0.67), outpatient medical specialist (OR=0.50), dentist (OR=0.65), physiotherapist 
(OR=0.56), as well as use of paid housekeeping services (OR=0.37). Among those who 
visited a healthcare service, no difference was found between Moluccans and Dutch 
in the frequency of visits, except for physiotherapist visits (RR=0.51). For risk of 
hospitalisation, no difference was found, however, of those admitted to the hospital, the 
frequency of admission was lower among Moluccans than Dutch (RR=0.74). 

Conclusion 

Despite their long residence in the host country, equal utilisation of healthcare services 
has not been achieved for Moluccans in the Netherlands. Demand-based factors (e.g. 
family networks, health beliefs, use of traditional medicine) may contribute to the 
persistence of such differences and require further investigation.
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Introduction

Differences in healthcare utilisation exist between migrants who originate from low/
mid income countries and their host populations, even in host countries with universal 
healthcare.[1-4] These differences are a serious concern as they may indicate unequal 
healthcare for migrants. 

In the Netherlands, healthcare utilisation among relatively recently migrated groups 
is generally low in comparison to their healthcare needs, at least for some healthcare 
services.[4, 5] Although these groups tend to visit the general practitioner (GP) and use 
prescribed medication about as often as the Dutch population, or even more, they make 
less use of preventive and specialised healthcare services.[4,5] Such lower use may 
be due to demand-side factors (e.g. lower propensity to use preventive services) and 
supply-side factors (e.g. limited accessibility of specialised healthcare services). 

In the context of equity in healthcare, the principle of horizontal equity refers to equal 
treatment of equals. It is uncertain whether levels of healthcare utilisation among 
migrants become more in accordance with their health-related needs as the length of 
stay in their host country increases. Differences in healthcare utilisation in relation to 
need may persist due to cultural differences between migrants and the host population. 
[6, 7] However, due to the relatively recent migration history of most migrant groups 
from low/mid income countries, there is little evidence within Europe on persistence or 
convergence of such differences many decades after immigration.

The Moluccans, who originated from the Moluccan islands in Indonesia, provide an 
opportunity to gain insight into the healthcare utilisation pattern of a migrant group long 
after their settlement in the host country.[8-11] A unique feature of this ethnic minority 
group is its long migration history.[8] The Moluccans arrived in the Netherlands around 
1951 with approximately 3000 soldiers and their relatives who served in the Royal Dutch 
East-Indies Army during the 1940’s.[8] As no significant second immigration occurred 
since 1951, Moluccans share a common migration and integration history.[10] The 
total number of Moluccans is estimated today to be approximately 50,000. In general, 
Moluccans appear to be well integrated in Dutch society, but have a lower socio-economic 
status compared to the Dutch population.[8, 10] A few studies have found higher rates 
of overweight, hypertension, ischemic heart disease, and increased all-cause mortality 
among Moluccans as compared to the Dutch.[9, 10, 12] However, data on healthcare 
utilisation among this group are lacking. 
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This exploratory study therefore aimed to determine differences in healthcare utilisation 
between Moluccans living in the Netherlands and the Dutch host population in order to 
assess whether their healthcare use is in accordance with health need. We had no a priori 
hypothesis. On the one hand, their general use of healthcare could be in accordance to 
need, considering their long migration history and apparent assimilation. On the other 
hand, some forms of healthcare use might be lower than expected, thus resembling the 
patterns observed for more recent migrant groups. 

 
Materials and Methods 
The survey

The ‘Moluccans & Health’ study was carried out in 2012.[8] The overall aim was to map 
the health status and healthcare use of Moluccans in the Netherlands. In this study, we 
defined Moluccan migrants as all persons who (1) lived in the Netherlands by the time 
of the study and (2) were born at the Moluccan Islands in Indonesia or of whom one or 
more parents/grandparents were born there, and (3) identified him/herself as Moluccan 
or mixed Moluccan-Dutch. The study aimed to obtain representative estimations, on 
national level, regarding the Moluccan’s health status. For this study, the Medical Ethical 
Committee of the Academic Medical Centre (AMC) deemed that no approval was needed 
as the Medical Research Involving Human Subjects Act (WMO) does not apply to this 
study (AMC: document number W12_180). All data were anonymized and stored in the 
institution repository of the AMC in a secured internal environment.

The POLS (Continuous Survey of Living Conditions) questionnaire of Statistics 
Netherlands was used as baseline for our questionnaire. Specific questions were added 
regarding traditional diet and medical practices. The questionnaire was developed in 
Dutch and translated into the Malay language. Of the 60 Moluccan districts throughout 
the Netherlands, to which all Moluccans were relocated by the Dutch government during 
the years after their arrival, 19 were selected in order to represent variations between 
districts in: i) population size, ii) religious affiliation, and iii) geographic location within 
the Netherlands. Moluccan districts are mainly located at the outskirt of Dutch towns 
where all necessary extra-mural services and where hospitals can be reached within 
the 45-minute window. Key informants of the local Moluccan organizations provided 
address lists of all Moluccan residents of their own Moluccan districts. In each Moluccan 
district, all Moluccan residents are registered by these local organisations. Persons with 
Moluccan roots, aged 30-65 years (who mainly belong to the second and third generation 
Moluccans), living in and close to one of the selected Moluccan districts were invited to 
participate. Questionnaires were personally handed over within each Moluccan district, 
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door-to-door, by one of the researchers (AB) or by key informants. The respondents 
could fill in the questionnaire via the internet, via a personal face-to-face interview, 
or via the paper-and-pencil method, using either the Dutch or Malay version. Of the 
2956 Moluccans who were invited to participate, 715 responded to the questionnaire 
(response rate: 24%).[8] 

As control group, we selected a sample of 3387 persons with Dutch nationality, matched 
by age, gender, and Dutch origin, who have filled in the POLS (Continuous Survey of 
Living Conditions) health questionnaire in year 2011. This POLS includes questions on 
health, lifestyle, medical contacts and preventive behaviour of the population in the 
Netherlands. Each year this survey is conducted among a random sample of the Dutch 
population selected from municipal registries.[13] Every respondent has basic health 
insurance, as health insurance is obliged by law in the Netherlands.
 
Healthcare utilisation 

The questionnaire included questions on the several aspects of healthcare utilisation: 
i) contact with a GP, ii) contact with an outpatient medical specialist, iii) contact with 
a dentist, iv) contact with a physiotherapist, v) contact with an alternative medicine 
practitioner, vi) hospital admission, vii) use of prescribed and non-prescribed medication, 
and viii) use of paid housekeeping and personal care services. Respondents were asked 
if they used these healthcare services in the past 2 weeks, 4 weeks, or 12 months by 
answering ‘yes’ or ‘no’. Respondents who answered with ‘yes’ were asked the number of 
visits or admissions in the past 2 weeks, 4 weeks, or 12 months, depending on the type 
of healthcare service. 
 
Covariates 

Based on the POLS questionnaire, we measured several sociodemographic variables 
including age, gender, education level and religious affiliation. A person’s religious 
belief was determined as: i) Christian, ii) Islamic, iii) other, or iv) no religious affiliation. 
Education level was classified into i) primary education, ii) secondary education, iii) 
secondary vocational education, and iv) higher education. 

Health status was measured by questions on chronic disease prevalence, mental health, 
self-reported health status, and disability. The occurrence of chronic diseases was 
determined using a list of 16 common chronic diseases. The respondents were asked 
to report having suffered from one or more of the chronic diseases in the previous 12 
months by answering ‘yes’ or ‘no’.[14] Mental health status was determined using the 
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MHI-5 scale. The MHI-5 scale comprises five questions about feeling i) nervous, ii) calm, 
iii) energetic, iv) miserable, and v) so bad that nothing could cheer you up. Respondents 
could give six possible answers (scored from 1-6) with a total sum score ranging from 
5-30. The total score was transformed to obtain a final score between 0-100.[15] A good 
mental health status is represented by a final score ≥ 80, a moderate mental health 
status by a score of 60-80, and a poor mental health status by a score of ≤ 60. 
Self-reported health status was measured by the question ‘In general, how would you 
rate your health?’ with answers ‘excellent’, ’very good’, ’good’, ‘moderate’ and ‘bad’. The 
OECD (Organisation for Economic Co-operation and Development) indicator was used 
to determine disabilities with hearing (2 items), eyesight (2 items), mobility (3 items), 
and communication (1 item). Respondents report four possible levels of disability: ‘with 
no effort’, ‘with some effort’, ‘with a lot of effort’, ‘I cannot do this’.[16] A respondent was 
considered disabled if one or more of the items was answered by ‘with a lot of effort’ or 
‘I cannot do this’. 
 
Statistical Analysis

Differences in demographic and health characteristics were examined using the Chi-
square and Mann-Whitney test. Binary logistic regression for binominal outcomes 
and Poisson regression for count data were performed to investigate differences in 
healthcare utilisation between Moluccans and the Dutch population. The regression 
models included five covariates: age, gender, indicators of health, religious affiliation, 
and education level. These can be considered as confounders or mediators to the 
association between ethnic background and healthcare utilisation. Three models were 
applied: Model 1 adjusted for age and gender; Model 2 additionally adjusted for indicators 
of health; Model 3 additionally adjusted for religious affiliation and education level. 
Data were analysed using SPSS statistics for Windows (IBM Corp. SPSS Statistics for 
Windows, Version 19.0. Armonk, NY, USA). A p-value ≤0.05 was considered to indicate 
statistical significance.

 
Results 

Table 1 shows the demographic characteristics for both populations. There are 
slightly more women (Moluccan: 51.9%, Dutch: 52.6%) in the samples than men 
(Moluccan: 48.1%, Dutch: 47.4%) in both populations. The majority of the Moluccan 
respondents were aged ≥ 50 years. Less Moluccans (16.6%) had completed higher 
education as compared to the Dutch (33.6%). Of all Moluccans, more than 90 percent 
considered themselves to be Christians, as compared to almost one half of the Dutch. 
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Table 1: Overview of demographic characteristics of the Moluccan and Dutch population (% 
and N).

Moluccan 
N=715

 Dutch 
N=3417

Difference
(p-value)

Gender 0.743
men 48.1 (344) 47.4 (1621)
women 51.9 (371) 52.6 (1796)
Age group (in years) <0.000
30-39 7.6 (54) 19.5 (668)
40-49 15.4 (110) 27.6 (944)
50-59 49.7 (355) 32.2 (1099)
60-65 27.4 (196) 20.7 (706)
Level of education <0.000
Primary education 3.4 (24) 9.0 (307)
Secondary education 44.1 (315) 23.9 (815)
Secondary vocational education 32.9 (235) 30.1 (1027)
Higher education 16.6 (119) 33.6 (1149)
Missing cases (N) 22 119
Religious affiliation <0.000
Christian 91.6 (655) 46.2 (1579)
Islamic 3.9 (28) 0.0 (1)
Other 0.4 (3) 3.6 (122)
No religious affiliation 3.8 (27) 46.2 (1579)
Missing cases (N) 2 136
- The Chi-Square test was used to test for differences between both populations. P-value ≤ 
0.05 is significant. 

Table 2 shows the health characteristics of the Moluccans and the Dutch population. 
Moluccans more often suffered from chronic diseases than the Dutch. Moluccans had 
higher prevalence rates for chronic diseases such as varicose veins, asthma, eczema, 
arthritis, hand, and wrist problems but less back problems than the Dutch population. 
(Results not shown) Similarly, compared to the Dutch, more Moluccans reported a 
moderate-to-poor mental health, a moderate-to-poor general health, and disabilities 
such as limited eyesight and mobility.

Table 3 presents an overview of healthcare use in both populations. After adjusting for 
health indicators (Model 2), Moluccans had significantly lower odds for use of healthcare 
services such as the GP (OR=0.73), outpatient medical specialist (OR=0.52), dentist 
(OR=0.72), physiotherapist (OR=0.62), and alternative medicine practice (OR=0.61) 
compared with Dutch. Moluccans were less likely to use prescribed and non-prescribed 
medication (OR=0.60 and OR=0.56, respectively) compared to the Dutch population. 
Moreover, they made less use of paid housekeeping services than Dutch (OR=0.34). 
Moluccans were equally likely as the Dutch population to be admitted to a hospital 
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(OR=1.05). These differences remained after further adjustment for education level and 
religious affiliation (Model 3). 

Table 2: Age-standardised prevalence rates of health indicators of the Moluccan and Dutch 
population (% and N).

Total
Moluccan
N=715

Dutch
N=3417

Difference
(p-value)

Chronic disease 0.000
None 26.3 (188) 41.5 (1538)
1 28.7 (205) 28.5 (978)
2 17.2 (123) 14.9 (461)
≥ 3 22.7 (199) 14.8 (440)
Missing cases (N) 0 0
Mental health 0.000
Good (score >80) 49.1 (340) 60.3 (2002)
Moderate (score 60-80) 39.6 (273) 28.4 (972)
Poor (score < 60) 11.3 (78) 11.3 (364)
Missing cases (N) 24 79
Self-reported health 0.000
Excellent-very good 22.3 (158) 44.6 (1612)
Good 58.8 (416) 43.9 (1445)
Moderate-bad 18.9 (134) 11.5 (343)
Missing cases (N) 7 17
Disability 0.000
1 or more disabilities 20.9 (171) 13.9 (479)
Missing cases (N) 4 2606
Hearing 3.0 (15) 2.7 (81) 0.680
Missing cases (N) 10 22
Eyesight 13.3 (94) 7.3 (221) 0.000
Missing cases (N) 6 18
Mobility 10.0 (71) 6.0 (175) 0.000
Missing cases (N) 5 18
Communication 0.1 (1) 0.3 (8) 0.624
Missing cases (N) 5 18
- The Chi-Square test was used to test for differences between both populations. P-value ≤ 
0.05 is significant. 
- Percentages were calculated without taking into account the missing cases.



83

5

Ta
bl

e 
3:

 A
ge

-s
ta

nd
ar

di
se

d 
pr

ev
al

en
ce

 ra
te

s 
(%

) a
nd

 b
in

ar
y 

lo
gi

st
ic

 re
gr

es
si

on
 o

f h
ea

lt
hc

ar
e 

se
rv

ic
e 

ut
ili

sa
ti

on
 o

f t
he

 M
ol

uc
ca

n 
an

d 
D

ut
ch

 
po

pu
la

ti
on

 (r
ef

.).
To

ta
l

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
ol

uc
ca

n
N

=7
15

(%
)

D
ut

ch
N

=3
41

7
(%

)

D
iff

er
en

ce
(p

-v
al

ue
)

O
R

95
%

 C
I

O
R

95
%

 C
I

O
R

95
%

 C
I

G
P*

72
.6

75
.5

0.
47

7
0.

90
0.

74
-1

.0
9

0.
73

0.
59

-0
.9

0
0.

67
0.

53
-0

.8
4

O
ut

pa
tie

nt
 m

ed
ic

al
 s

pe
ci

al
is

t*
35

.6
45

.3
0.

00
0

0.
68

0.
57

-0
.8

2
0.

52
0.

42
-0

.6
3

0.
50

0.
41

-0
.6

2
D

en
tis

t*
75

.2
81

.9
0.

00
0

0.
66

0.
54

-0
.8

2
0.

72
0.

58
-0

.9
0

0.
65

0.
51

-0
.8

3
Ph

ys
io

-t
he

ra
py

*
22

.5
30

.0
0.

00
0

0.
72

0.
59

-0
.8

9
0.

62
0.

50
-0

.7
7

0.
56

0.
44

-0
.7

1
A

lte
rn

at
iv

e 
m

ed
ic

in
e 

pr
ac

tit
io

ne
r*

5.
2

7.
9

0.
00

3
0.

66
0.

45
-0

.9
7

0.
61

0.
41

-0
.9

0
0.

57
0.

38
-0

.8
7

H
os

pi
ta

l-
is

at
io

n*
7.

1
6.

8
0.

20
5

1.
08

0.
77

-1
.5

2
1.

05
0.

74
-1

.5
0

0.
94

0.
64

-1
.3

8
Pa

id
 h

om
e 

ca
re

 s
er

vi
ce

s*
ho

us
e-

ke
ep

in
g

1.
5

2.
3

0.
20

9
0.

53
0.

24
-1

.1
8

0.
34

0.
15

-0
.7

7
0.

37
0.

15
-0

.8
7

pe
rs

on
al

 c
ar

e 
0.

3
0.

7
0.

31
4

0.
57

0.
13

-2
.5

1
0.

38
0.

08
-1

.7
0

0.
48

0.
09

-2
.4

3
M

ed
ic

at
io

n 
ut

ili
sa

tio
n#

 
pr

es
cr

ib
ed

44
.8

50
.0

0.
77

6
0.

81
0.

68
-0

.9
7

0.
60

0.
49

-0
.7

3
0.

63
0.

51
-0

.7
9

no
n 

- 
pr

es
cr

ib
ed

27
.5

38
.0

0.
00

0
0.

60
0.

49
-0

.7
3

0.
56

0.
46

-0
.6

9
0.

61
0.

49
-0

.7
5

- O
dd

s 
ra

tio
s 

(O
R)

 a
re

 p
re

se
nt

ed
 w

ith
 th

e 
co

rr
es

po
nd

in
g 

95
%

 c
on

fid
en

ce
 in

te
rv

al
 (9

5%
 C

I)
. O

R
 w

ith
 a

 p
-v

al
ue

 ≤
 0

.0
5 

is
 p

re
se

nt
ed

 in
 b

ol
d.

- T
he

 C
hi

-S
qu

ar
e 

te
st

 w
as

 u
se

d 
to

 te
st

 fo
r d

iff
er

en
ce

s 
be

tw
ee

n 
bo

th
 p

op
ul

at
io

ns
. A

 p
-v

al
ue

 ≤
 0

.0
5 

is
 s

ig
ni

fic
an

t.
G

P 
= 

G
en

er
al

 p
ra

ct
io

ne
r 

* 
= 

he
al

th
ca

re
 s

er
vi

ce
 u

til
is

at
io

n 
th

e 
pa

st
 1

2 
m

on
th

s 
an

d 
#

 =
 h

ea
lth

ca
re

 s
er

vi
ce

 u
til

is
at

io
n 

th
e 

pa
st

 1
4 

da
ys

M
od

el
 1

: a
dj

us
te

d 
fo

r a
ge

 a
nd

 g
en

de
r 

M
od

el
 2

: a
dj

us
te

d 
fo

r m
od

el
 1

 a
nd

 in
di

ca
to

rs
 o

f h
ea

lth
 

M
od

el
 3

: a
dj

us
te

d 
fo

r m
od

el
 2

 a
nd

 le
ve

l o
f e

du
ca

tio
n 

an
d 

re
lig

io
us

 a
ffi

lia
tio

n



Chapter 5 Self-reported healthcare utilisation of Moluccans 

84

Ta
bl

e 
4:

 F
re

qu
en

cy
 (a

t l
ea

st
 1

 v
is

it)
 o

f h
ea

lt
hc

ar
e 

se
rv

ic
e 

ut
ili

sa
ti

on
 o

f t
he

 M
ol

uc
ca

n 
an

d 
D

ut
ch

 p
op

ul
at

io
n 

(r
ef

.).
 P

er
so

ns
 w

it
h 

0 
vi

si
ts

 w
er

e 
ex

cl
ud

ed
 fr

om
 th

e 
an

al
ys

is
.

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
ol

uc
ca

n
(N

)
D

ut
ch

(N
)

D
iff

er
en

ce
(p

-v
al

ue
)

RR 95
%

 C
I

RR 95
%

 C
I

RR 95
%

 C
I

G
en

er
al

 p
ra

ct
iti

on
er

 
N

 o
f c

as
es

 (a
t l

ea
st

 1
 v

is
it)

26
1

75
6

V
is

its
 p

as
t 4

 w
ee

ks
#

 
1.

56
 (s

d.
 1

.0
3)

1.
42

 (s
d.

 1
.0

4)
0.

00
0

1.
09

0.
97

-1
.2

3
1.

04
0.

92
-1

.1
8

1.
04

0.
90

-1
.2

1
O

ut
pa

tie
nt

 m
ed

ic
al

 s
pe

ci
al

is
t

N
 o

f c
as

es
 (a

t l
ea

st
 1

 v
is

it)
11

6
43

9
V

is
its

 p
as

t 4
 w

ee
ks

#
1.

78
(s

d.
 1

.3
4)

1.
55

(s
d.

 1
.2

8)
0.

00
9

1.
16

0.
98

-1
.3

7
1.

14
0.

96
-1

.3
6

1.
19

0.
99

-1
.4

4
D

en
tis

t 
N

 o
f c

as
es

 (a
t l

ea
st

 1
 v

is
it)

16
7

58
1

V
is

its
 p

as
t 4

 w
ee

ks
#

1.
38

(s
d.

 1
.6

8)
1.

20
(s

d.
 0

.5
7)

0.
00

0
1.

13
0.

96
-1

.3
2

1.
15

0.
97

-1
.3

6
1.

13
0.

94
-1

.3
6

Ph
ys

io
th

er
ap

is
t 

N
 o

f c
as

es
 (a

t l
ea

st
 1

 v
is

it)
15

3
71

V
is

its
 p

as
t 1

2 
m

on
th

s#
12

.6
7(

sd
. 1

3.
20

)
26

.0
6(

sd
. 1

5.
62

)
0.

00
0

0.
50

0.
47

-0
.5

4
0.

54
0.

50
-0

.5
8

0.
51

0.
46

-0
.5

5
H

os
pi

ta
lis

at
io

n 
N

 o
f c

as
es

 (a
t l

ea
st

 1
 v

is
it)

43
19

9
A

dm
is

si
on

s 
pa

st
 1

2 
m

on
th

s#
 

1.
56

(s
d.

 1
.0

3)
2.

01
(s

d.
 5

.2
5)

0.
42

5
0.

80
0.

61
-1

.0
4

0.
82

0.
61

-1
.0

9
0.

74
0.

55
-1

.0
0

- T
he

 r
at

e 
ra

tio
s 

(R
R

, p
oi

so
n 

re
gr

es
si

on
 a

na
ly

si
s)

 a
re

 p
re

se
nt

ed
 w

ith
 th

e 
co

rr
es

po
nd

in
g 

95
%

 c
on

fid
en

ce
 in

te
rv

al
 (9

5%
C

I)
. R

R
 w

ith
 a

 p
-v

al
ue

 ≤
 0

.0
5 

is
 

pr
es

en
te

d 
in

 b
ol

d.
#
 M

ea
n 

of
 a

ll 
w

ith
 a

t l
ea

st
 1

 v
is

it.
- 

D
iff

er
en

ce
 b

et
w

ee
n 

bo
th

 p
op

ul
at

io
ns

 c
al

cu
la

te
d 

w
ith

 M
an

n-
W

hi
tn

ey
 te

st
. P

-v
al

ue
 ≤

 0
.0

5 
is

 s
ig

ni
fic

an
t.

 
M

od
el

 1
: a

dj
us

te
d 

fo
r a

ge
 a

nd
 g

en
de

r 
M

od
el

 2
: a

dj
us

te
d 

fo
r m

od
el

 1
 a

nd
 in

di
ca

to
rs

 o
f h

ea
lth

 
M

od
el

 3
: a

dj
us

te
d 

fo
r m

od
el

 2
 a

nd
 le

ve
l o

f e
du

ca
tio

n 
an

d 
re

lig
io

us
 a

ffi
lia

tio
n



85

5

Table 4 shows the mean frequency of visits to healthcare services for those who visited 
the respective service at least once. Compared to the Dutch population, Moluccans had 
a slightly higher frequency of visits to the GP (mean of 1.56 vs. 1.42), outpatient medical 
specialist (mean of 1.78 vs. 1.55), and dentist (mean of 1.38 vs. 1.20). Moluccans had 
a much lower frequency of visits to the physiotherapist (mean of 12.67 vs. 26.06) and 
admissions to the hospital (mean of 1.56 vs. 2.01). After adjusting for health indicators 
(Model 2), most of these differences attenuated and were not statistically significant. 
However, Moluccans reported significantly fewer physiotherapist visits (RR=0.54) than 
the Dutch population. Further adjustment for educational level and religious affiliation 
(Model 3) did not change these results for most healthcare services, except for hospital 
admissions (RR=0.74). 

Discussion 

This study explored differences in healthcare utilisation between Moluccans and the 
Dutch population. After adjusting for differences in health indicators, we found that 
Moluccans used most types of healthcare less frequently than the Dutch population. Of 
those who visited healthcare services, differences in frequency of visits were generally 
small, except for a lower frequency of physiotherapist visits and hospital admissions 
among Moluccans. 

This study has four limitations that need consideration when interpreting the results. 
First, the response rate to the survey was only 24%. This is lower than the response rate 
of about 40% in similar studies among large minority groups in the Netherlands.[17] The 
response rate in our study was low due to community-level factors such as distrust within 
the local communities.[8] This observed distrust reinforced pre-existing reluctance 
among Moluccans to reveal personal information to other people. For the current 
analysis, an important question is whether the low participation rate of Moluccans may 
have caused underestimation of the rate of healthcare utilisation. In theory, this could 
happen if Moluccans with health problems were less likely to participate. However, this 
is unlikely considering the relatively high prevalence of health problems observed in this 
survey among Moluccans. 

Second, our results could be influenced by response bias. During the field work in 
Moluccan districts, we observed a strong sense of respect for privacy. Privacy-sensitive 
information such as health-related issues may perhaps not be easily disclosed to those 
outside the community. This might make Moluccan respondents reluctant to report 
their use of healthcare. However, the high rates of reporting of different types of health 
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problems suggest that those Moluccans who participated in this survey did not feel 
restrained in revealing health-related information.

Thirdly, discrimination of Moluccans might have an impact on their use of healthcare 
services. Several studies showed that Moluccans, in the first decades after migration, felt 
being discriminated in daily life, including on the labour market and within workplaces, 
and being prevented from full participation in the Dutch society.[18-20] Even today, 
some of the third generation Moluccans report experiencing discrimination in everyday 
life.[21] This could reflect on their lower use of Dutch healthcare services. 

Fourthly, it would be of more interest, in this study, to stratify healthcare use by 
generation. However, the number of respondents were too small for such an analysis. 
In a previous study about mortality among Moluccans compared to the Dutch, it was 
possible to stratify by generation.[12] The largest mortality differences were found 
among the first generation compared to the second and third generation Moluccans. 
We might expect a similar difference between Moluccan generations in healthcare use.
Our results could be compared to estimates based on registered healthcare claims. 
For example, a Dutch study using data from one insurance company found that, over a 
1-year period (2010), 79.9% of Moluccans aged 55 years and older used GP services as 
compared to 82.7% of the Dutch population.[22] De Back et al. reported fewer GP visits 
among Moluccan patients with a cardiovascular disease compared to Dutch patients, 
whereas they were equally likely to visit an outpatient medical specialist, such as the 
cardiologist and neurologist.[9] Additional analysis of the latter database showed that 
88.2% of the Moluccans consulted a GP compared to 89.1% of the Dutch population 
over a 2-year period (2009-2010). Thus, although insurance data also suggest lower use 
of healthcare services by the Moluccan population, the magnitude of differences seems 
smaller than observed in our health survey. 

Moluccans show substantially lower healthcare utilisation after accounting for need. 
This might seem surprising considering that Moluccans moved to the Netherlands over 
60 years ago; it might be expected that, especially those born in the Netherlands, would 
now be familiar with the Dutch healthcare system and the society in general. Moreover, 
basic healthcare insurance is compulsory in the Netherlands, implying that there is no 
substantial financial barrier to use healthcare services. Possibly, the lower healthcare 
utilisation of Moluccans is related to demand-side, cultural factors related to the country 
of origin, such as health beliefs, family networks and use of traditional medicine. Each of 
these factors is discussed below.
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Specific beliefs regarding the need for medical care among Moluccans may result in 
lower healthcare utilisation.[23] Due to the military profession of the first generation of 
Moluccan men, most Moluccan children had a strict upbringing emphasizing aspects 
such as fearlessness, toughness and the ability to ignore pain.[19, 24, 25] A lack of 
interpretation by Moluccans of the serious nature of their symptoms may also play a 
role in this matter. As a result, many Moluccans may have learned to respond to physical 
discomfort by enduring suffering. For them, this may lead to postponing formal medical 
care when the first symptoms of a disease appear.
Strong family networks within Moluccan communities may influence the lower use of paid 
homecare services, especially housekeeping services, among Moluccans compared to 
Dutch. Informal care provided by relatives is strongly embedded in the Moluccan culture.
[26-29] Children are expected to provide care to their parents whenever it is needed. 
Although social norms are shifting among the younger generation of Moluccans[30], 
Moluccan elderly may still insist on receiving informal care instead of seeking nursing 
home care.[30]

Preference for traditional medicine among Moluccans may have contributed to their 
lower use of prescribed and non-prescribed medication. In the present study, 48% of 
the Moluccan respondents reported to use minyaks, i.e. traditional oils used for several 
physical complaints such as stomachache, muscle ache, and for a cold. Also, 9% of 
the respondents used imported traditional herbs for similar purposes. A preference 
for traditional medicine, which is not equivalent to the use of “alternative” methods as 
preferred by Dutch, has also been observed among other migrants from low/mid income 
countries.[31-33] 

Conclusion

This study shows that, even after more than 6 decades of residence in the host country, 
equal utilisation of healthcare services has not been achieved for Moluccans living in the 
Netherlands. Demand-side, culturally related factors, such as strong family networks, 
stoic health beliefs and use of traditional medicine, may contribute to the lower rates 
of healthcare utilisation. A particular challenge to healthcare for migrant groups is 
therefore to address such demand-based factors, both among those who arrived long 
ago and those who arrived more recently. Future qualitative research is needed to better 
understand which persisting mechanisms underlie these demand-based factors. Such 
research could focus in more depth on the existing health beliefs, strong family networks 
and experienced discrimination among migrants.
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Background 
 
Several studies in the Netherlands revealed ethnic disparities in hypertension 
prevalence, but none have focused on the Moluccan-Dutch, a migrant group from 
Indonesia that settled in the Netherlands in 1951. The Moluccan-Dutch are considered 
to be fairly well integrated in Dutch society. The aim of this study was to compare 
hypertension prevalence among the Moluccan-Dutch to the native Dutch and to explore 
the contribution of known risk factors.

Methods 
 
A health interview survey was conducted from August 2012 till March 2013 among 
nineteen Moluccan neighborhoods, resulting in the inclusion of 708 participants. The 
primary outcome variable was self-reported prevalence of hypertension. Explanatory 
variables were BMI, exercise, smoking, alcohol intake and mental health status. Data 
on the control group was extracted from the Dutch National Health Survey 2011, using 
a similar questionnaire. Differences in risk factor exposure were explored using Chi-
square tests and the contribution of risk factors, separately and combined, was explored 
using multivariate logistic regression analysis. 

Results 
 
Moluccan-Dutch showed higher odds for reporting hypertension when compared to 
native Dutch, after adjusting for age and level of education (OR=1.38; 95% CI=1.13-
1.69) and additional risk factors (OR=1.49; 95% CI=1.19-1.88). A higher prevalence of 
hypertension was found in both Moluccan-Dutch men (26.4% vs. 16.7%; p<0.001) and 
women (26.7% vs. 17.9%; p<0.001), when compared to the control group. Not only middle-
aged, but also young Moluccan-Dutch men showed higher prevalence of hypertension.

Conclusion 
 
The Moluccan-Dutch may be at increased risk for reporting hypertension. These results 
suggest that long-term stay over several generations does not necessarily result in 
similar levels of hypertension prevalence as the host population.
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Introduction

Within the Netherlands, cardiovascular disease (CVD) is the second most common cause 
of death[1]. In the last decades, a major research effort elucidated striking differences 
in cardiovascular health between different ethnic groups in high-income countries[2,3]. 
Within the Netherlands, multiple studies revealed ethnic disparities in the prevalence 
of hypertension, a major risk factor for CVD[4,5]. Immigrant groups in Amsterdam from 
Surinamese, African and South-Asian descent were found to have higher prevalence of 
hypertension than the European origin populations[6-8].

There is an absence of sufficient data on the Moluccan-Dutch, an ethnic minority 
group that has been in the Netherlands for multiple generations. In spring 1951, 12,500 
Moluccans, former soldiers of the Royal Netherlands East Indies Army (KNIL) and their 
families, traveled from Indonesia to the Netherlands. Despite their intention to return 
to the Moluccan Islands, the majority settled in the Netherlands. No significant second 
migration wave occurred, resulting in a fairly static minority group[9]. A study in 2001 
estimated that there were 45,000 people of Moluccan descent in the Netherlands[10]. 
The Moluccan-Dutch are considered to be fairly well integrated in Dutch society[11], 
but at the same time still adhere to some aspects of traditional Moluccan culture. 
Persistent features such as traditional cuisine, strong adherence to religion, separate 
community life and cohesive family ties still influence everyday-life. Furthermore, local 
Moluccan dialects such as Ternatean- and Ambonese Malay are still being spoken in 
Moluccan neighborhoods in the Netherlands. Despite having adjusted to life in Dutch 
society after 60 years, Moluccans still show considerable awareness of and interest in 
their cultural heritage. Their place in Dutch society exemplifies a process of segmented 
assimilation[12,13]. 

The fact that Moluccan-Dutch have been in the Netherlands much longer than any other 
ethnic minority group, but do not fully integrate in Dutch society, provides a unique 
opportunity to assess whether ethnic disparities in health could endure after considerable 
length of residence in the host country. This question is relevant, since multiple studies 
have suggested that the length of residence of an immigrant group will influence the 
health status of these people. Early studies in Japanese immigrants in the United States 
sparked the hypothesis that acculturation is a considerable factor of importance in 
ethnic disparities in coronary heart disease (CHD)[14]. Empirical evidence on length 
of residence, acculturation and cardiovascular health compiled since then shows an 
ambiguous relationship. Some studies give the impression that immigrant groups with 
lower incidence of CVD and risk factors converge to more unfavorable figures of the new 
host country[15,16], whereas a higher incidence of CVD in first generation sometimes 
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persists in the second generation[17,18]. The relationship between length of stay and 
CVD is believed to be due mainly to a shifting risk profile[19,20]. Acculturation is often 
proposed to be a leading mechanism in this shifting risk profile, especially in the context 
of diet[21] and other cardiovascular risk factors[16,22,23]. 

There is little empirical evidence on the health status of the Moluccan-Dutch. A study by 
Ho et al. revealed that first generation, but not second generation Indonesian immigrants, 
displayed a higher risk of dying from CVD than native Dutch[24]. Similarly, van Oeffelen 
et al show that first generation Indonesian immigrants display a higher incidence of 
acute myocardial infarction when compared to native Dutch; the second generation 
Indonesian immigrants shows an inverted relationship[13]. Nonetheless, both of these 
studies focused on Indonesian immigrants as a whole, a major part of which come 
from outside the Moluccan Islands. One study that surveyed general practitioners in 
Moluccan-Dutch communities estimated the prevalence of hypertension and CVD to be 
significantly higher among the Moluccan-Dutch when compared to the native Dutch[25]. 
The main purpose of this study was to compare the prevalence of hypertension in the 
Moluccan-Dutch community with the general Dutch population, and to explore the 
influence of known risk factors for hypertension. Based on previous studies on Indonesian 
and Moluccan immigrants and studies on other ethnic minorities in the Netherlands, we 
expect the prevalence of hypertension to be higher among the Moluccan-Dutch than 
among the native Dutch. Such a higher prevalence would be consistent with the process 
of segmented assimilation, and it would suggest that elements of traditional Moluccan 
culture have a persistent effect on hypertension risk. On the other hand, if prevalence of 
hypertension would be similar or close to the levels of native Dutch, this would suggest 
that a process of long-term acculturation had been of dominant influence.

Methods

We carried out a survey among nineteen Moluccan communities. The questionnaire 
consisted of seven parts: demographics and work, acculturation and language, general 
wellbeing, illness and disease, healthcare use, (voluntary) care giving, and lifestyle. 
Questions were based on the National Health Survey questionnaire of the Dutch 
Central Bureau of Statistics/Statistics Netherlands (CBS)[26]. Questions specific to the 
Moluccan culture, such as traditional Moluccan diet or medicinal practices, were added. 
The questionnaire was sent to all Moluccan-Dutch people between the ages of 30 till 
65 who resided in nineteen Moluccan neighborhoods throughout the Netherlands. The 
neighborhoods were selected to be representative of all sixty Moluccan neighborhoods 
in terms of size, degree of urbanization, region, and dominant religion. Addresses were 
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provided by local Moluccan organizations. Respondents had the option to complete the 
questionnaire on paper or online, or to be interviewed personally during a home visit. 
Non-respondents received a reminder two weeks after the questionnaire was sent.

Data on the native Dutch control group was extracted from the National Health Survey 
2011 conducted by Statistics Netherlands (CBS). This survey was carried out among 
a random sample of the Dutch population drawn from municipal registries. For this 
analysis, we selected respondents between 30 and 65 with self-reported Dutch origin[27]. 
The primary outcome variable was prevalence of hypertension, based on the 
acknowledgment of hypertension existence in the last 12 months in a question exploring 
current chronic diseases. Risk factors were BMI, exercise, smoking, drinking habits and 
mental health status. BMI was calculated using self-reported height and bodyweight. 
Exercise was measured by number of strenuous activities performed each week, such 
as cycling, gardening or carrying heavy load, as reported in the lifestyle section in the 
questionnaire. Smoking habits and alcohol consumption were determined based on self-
reported number of tobacco products smoked daily and number of alcoholic beverages 
consumed weekly. Mental health status was determined using the MHI-5 scale[28]. 
 
Statistical analysis

Differences in the prevalence of hypertension were explored using a Chi-square test. 
The contribution of each risk factor to the difference in hypertension prevalence 
between Moluccan-Dutch and native Dutch was determined using multivariate logistic 
regression analysis. All regression models are stratified by sex and controlled for age 
and level of education. The contribution of other risk factors was assessed for each 
risk factor individually, by adding the risk factor to the basic model. For smoking and 
alcohol, we included ordinal variables with non-smoking and moderate alcohol intake 
as the reference group. BMI, exercise and mental health were included in similar ways. 
A p-value ≤0.05 was considered to indicate statistical significance. Data were analyzed 
using PASW statistics for Windows (IBM Corp. Released 2010. IBM SPSS Statistics for 
Windows, Version 19.0. Armonk, NY: IBM Corp.).
 
Ethical approval 

The Medical Ethical Committee (METC) of the Academic Medical Center granted an 
exemption from requiring ethnical approval, because the Medical Research Involving 
Human Subjects Act (WMO), which governs medical research in the Netherlands, does 
not apply to this study. 
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Results
Characteristics of the study population

In total 2935 questionnaires were sent and 755 persons returned a questionnaire. We 
excluded participants who were evidently not of Moluccan descent, who fell outside 
the age criteria for this study, or who failed to correctly complete most parts of the 
questionnaire, especially the question regarding hypertension. In the end 708 participants 
were included for analysis. 

Basic demographic characteristics are presented in table 1. There were significant 
differences between Moluccan-Dutch and native Dutch in all basic demographic 
characteristics. Compared to Moluccan-Dutch, the sample of native Dutch inhabitants 
was younger, higher educated and more likely to be cohabitating. 

Table 1: Basic demographic characteristics of Moluccan-Dutch study population and native 
Dutch control group

Men (n= 1962) Women (n= 2163)
Moluccan- 
Dutch 
(n= 341)

Native 
Dutch 
(n= 1621)

p Moluccan-
Dutch 
(n= 367)

Native 
Dutch 
(n= 1796)

p

Age (years) 56 (51 – 60) 51 (42 – 59) 55 (50 – 60) 50 (41 – 58)
Age categories (%) <0.001 <0.001
30 – 39 6.2 19.4 8.4 19.7
40 – 49 14.4 26.0 16.1 29.1
50 – 59 50.1 32.6 49.6 31.8
60 – 65 29.3 22.0 25.9 19.4
Level of education (%) <0.001 <0.001
Primary 2.1 7.6 4.4 10.2
Secondary 41.3 22.6 46.6 25.0
Secondary Vocational 33.4 30.1 32.2 30.0
Higher 20.2 36.6 13.6 31.0
Missing 2.9 3.1 3.3 3.8
Cohabitation (%) 0.017 <0.001
Yes 76.8 82.2 61.9 81.6
No 23.2 17.6 37.6 18.0
Missing 0.2 0.5 0.4
Age is displayed in median and interquartile ranges. P-Value is calculated by Chi-square test. 

Prevalence rates of risk factors for CVD are presented in table 2. The Moluccan-Dutch 
men had somewhat higher prevalence of overweight than native Dutch (p=0.064). 
There was no statistically significant difference in the proportion of current smokers, 
though native Dutch women seemed to smoke more than Moluccan-Dutch women. 
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Both Moluccan-Dutch men and women consumed alcohol less often than their native 
Dutch counterparts (p<0.001). The Moluccan-Dutch more often reported lower scores 
on the MHI-5 scale than the native Dutch, both in men (p<0.001) and women (p<0.001). 
However, in both groups only a small proportion of the respondents had a MHI-5 score 
below 60, which denotes poor mental health in the general Dutch population according 
to the Dutch Central Bureau of Statistics[26]. Prevalence of other risk factors showed no 
significant difference between the Moluccan-Dutch and native Dutch. 

Table 2: Exposure to risk factors in the Moluccan-Dutch study population and native Dutch 
control group

Men Women
Moluccan-
Dutch 
(n= 341)

Native 
Dutch 
(n= 1621)

p Moluccan-
Dutch
(n= 367)

Native 
Dutch 
(n= 1796)

P

BMI categories (%) 0.064 0.183
Underweight (< 18) 0.3 0.4 1.6 1.3
Normal (18 – 25) 33.4 41.5 46.9 53.0
Overweight (25 - 30) 49.0 46.4 35.4 30.5
Obese 15.0 11.0 12.3 12.8
Missing 2.3 0.7 3.8 2.5
Different exercise 
activities on a weekly 
basis (%)

0.162 <0.001

0 – 2 20.8 24.9 19.9 21.2
3 – 5 56.0 54.7 66.8 57.2
6 - 8 23.5 20.4 13.3 21.7
Smoking (%) <0.001 <0.001
Never smoked 24.1 36.2 31.3 38.4
Past smoker 49.7 41.1 42.5 40.4
Current smoker 
1 – 10 per day 13.5 10.4 19.9 11.5
11 – 20 per day 8.8 9.4 4.6 8.1
>20 per day 1.8 2.8 1.6 1.7
Missing 0.2 0 0 0
Alcohol consumptions 
per week (%)

<0.001 <0.001

Abstainers 34.0 11.2 55.6 24.0
Habitual (1 – 14) 58.1 66.7 41.1 66.8
Often (15 – 28) 5.9 16.9 0.3 6.0
Excessive (>28) 1.5 3.4 0.0 0.6
Missing 0.6 1.8 3.0 2.6

table continues
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Men Women
Moluccan-
Dutch 
(n= 341)

Native 
Dutch 
(n= 1621)

p Moluccan-
Dutch
(n= 367)

Native 
Dutch 
(n= 1796)

P

People engaging 
in binge drinking 
episodes (%)

< 0.001 < 0.001

Daily 1.5 2.5 0.3 0.4
Weekly 7.3 13.6 1.1 3.1
Monthly 38.7 32.7 22.3 11.4
Never 29.3 39.4 39.8 61.3
Missing 23.2 11.8 36.5 23.8
Mental health status 
(%)

<0.001 0.008

MHI-5 > 80 51.9 64.3 44.1 53.4
MHI-5 60 - 80 37.8 24.8 38.7 31.7
MHI-5 < 60 8.2 9.5 12.8 11.9
Missing 2.1 1.5 4.4 3.0
MHI-5 = value on the Mental Health Inventory 5-scale. All p-values represent the outcome of a 
Chi-square test, testing for even distribution between different categories.

Ethnic differences in hypertension

Differences in the prevalence of hypertension are shown in table 3. There was a significant 
difference between Moluccan-Dutch and native Dutch, in both men (26.4% vs. 16.7% 
resp.; p<0.001) and women (26.7% vs. 17.9% resp.; p<0.001). Difference in hypertension 
prevalence was observed in most age categories, including those younger than 50 years. 

Table 3: Prevalence of hypertension in the Moluccan-Dutch study population and native 
Dutch control group

Men Women
Moluccan-
Dutch 
(n= 341)

General 
Dutch pop. 
(n=1621)

p Moluccan-
Dutch 
(n= 367)

General 
Dutch pop. 
(n=1769)

p

Hypertension by age 
categories (%) 

0.0081 0.1221

30 – 39
40 – 49
50 – 59
60 – 65

9.5
16.3
31.0
27.0

5.1
10.9
20.5
29.4

0.381
0.262
0.004
0.638

6.5
20.3
25.3
40.0

5.1
11.7
24.5
27.8

0.745
0.056
0.837
0.022

Total group 26.4 16.7 <0.0012 26.7 17.9 < 0.0012

1: p-value of the Chi-square statistic for distribution between Moluccan-Dutch and native 
Dutch.
2: p-value of the Chi-square statistic for difference in hypertension prevalence between 
Moluccan-Dutch and native Dutch. 
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Odds ratios for reporting hypertension by a Moluccan-Dutch person, when compared 
to a native Dutch, are presented in table 4. Higher odds were found for both Moluccan-
Dutch men (OR=1.38 95% CI=1.04-1.83; p=0.011) and women (OR=1.35; 95% CI=1.03-
1.77; p=0.034). The high odds persisted after adjusting for age, level of education and 
risk factor exposure. The OR only diminished substantially after adjusting for alcohol 
intake in the female group (from 1.313 to 1.225). 

Table 4: Binary logistic regression analysis for hypertension prevalence among Moluccan-
Dutch

Men Woman Total
OR 95% CI* OR 95% CI* OR 95% CI*

When adjusted for
BD 1.458 1.089 – 1.952 1.319 0.997 – 1.745 1.384 1.130 - 1.694 
BD + BMI 1.43 1.056 – 1.936 1.400 1.045 – 1.875 1.414 1.146 - 1.744
BD + Smoking 1.447 1.079 – 1.941 1.360 1.024 – 1.804 1.395 1.138 - 1.710
BD + Alcohol 1.455 1.075 – 1.970 1.225 0.913 – 1.644 1.324 1.073 – 1.635
BD + Alcohol (incl. 
binge drinking)

1.505 1.107 – 2.047 1.237 0.911 – 1.679 1.364 1.099 – 1.694

BD + Exercise 1.484 1.107 – 1.990 1.330 1.003 – 1.763 1.393 1.137 –1.706
BD + Mental health 1.488 1.102 – 2.007 1.308 0.980 – 1.746 1.389 1.129 – 1.709
All risk factors 1.492 1.079 – 2.064 1.395 1.012 – 1.924 1.420 1.133 – 1.780
All risk factors (incl. 
binge drinking)

1.573 1.132 – 2.185 1.413 1.013 – 1.971 1.494 1.185 – 1.883

BD = basic demographics (age and level of education); OR = odds ratio; CI = confidence 
interval; when controlling for additional risk factors, ordinal variables were used. *p<0.05.

Discussion 

Our results are suggestive of a higher prevalence of hypertension in Moluccan-Dutch 
men and women, when compared to the native Dutch population. Notably, not only 
middle-aged, but also young Moluccan-Dutch men in our study population showed a 
higher prevalence of hypertension than their native Dutch counterparts. Even though 
exposure to various life style risk factors differed between the Moluccan- and native 
Dutch, these risk factors did not substantially influence the odds for the prevalence of 
hypertension among the Moluccan-Dutch. 

This study has a number of limitations that should be evaluated. First of all, occurrence 
of hypertension was determined using self-report instead of measurements. This is likely 
to result in an underestimation of hypertension prevalence in both the Moluccan-Dutch 
and the control group. Further analyses of the survey data suggest that the Moluccan-
Dutch in our study population are less likely to visit a physician than native Dutch 
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(results not shown). This might result in a greater underestimation of hypertension 
among Moluccan-Dutch as compared to native Dutch, and thus underestimation of the 
differences between the two groups. 

The response rate of 25.7% in the Moluccan-Dutch survey is low as compared to the 
response rate in the Dutch National Health Survey [27] between 60-65%. As a result, 
bias related to non-response is likely to have greater effect among Moluccan-Dutch. The 
direction of bias is uncertain, as it is unknown whether having hypertension increases 
the odds of completing and returning a health questionnaire. Perhaps Moluccans with 
disease were more likely to respond. However, this is not supported by the relatively low 
levels of healthcare utilization observed in our sample. 

As this study was aimed to compare Moluccan-Dutch to the native Dutch, we did not 
make comparisons among Moluccan-Dutch participants. Yet, it might have been of 
interest to assess whether the prevalence of hypertension is related to the degree to 
which participants felt integrated into Dutch society. There were some variables in the 
survey that could potentially serve as measures of integration, such as Dutch language 
proficiency or ethnic identity. Language proficiency was high especially among younger 
Moluccan-Dutch, and slightly less among older Moluccans. Only 8% of the Moluccan-
Dutch identified themselves as Dutch; the great majority (87,7%) identified themselves 
as Moluccan. Yet, we found no consistent or statistically significant correlation between 
Dutch language proficiency or ethnic identity and the likelihood of reporting hypertension.
Our results support previous suspicion among general practitioners that Moluccan-
Dutch patient are at greater risk of having hypertension than native Dutch[25]. In 
addition, when placing our results in international perspective, the prevalence of 
hypertension is suggested to be higher in Indonesia as compared to the Netherland. 
Statistics Netherlands (CBS) reported a prevalence of hypertension of 16% in 2011 
based on a cross-sectional survey among Dutch citizens of all ages. According to the 
World Health Organization (WHO), the prevalence of hypertension in Indonesia in 2008 
was 32.5% among males and 29.3% among females[29]. It seems that the hypertension 
prevalence in our study group of Moluccan-Dutch is in-between Dutch and Indonesian 
values. 

A higher prevalence of hypertension among the Moluccan Dutch, including the youngest 
age groups, might be explained by both social and biomedical factors. Despite the 
general opinion that the Moluccan-Dutch are well integrated in Dutch society, there are 
signs that their integration had only been partial. Moluccan Dutch rather exemplify a 
process of segmented assimilation. Moluccan-Dutch of the third generation show a high 
interest in their cultural heritage, even more so than the second generation[12]. Some 
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aspects of traditional Moluccan culture are likely to influence their cardiovascular risk 
profile. For example, regular consumption of traditional Moluccan dishes, which often 
contain excessive amounts of salt, sugar or fat, might influence the risk of hypertension. 
Biomedical factors are also likely to contribute to the difference in hypertension 
prevalence between Moluccan-Dutch and native Dutch in our study. Nguyen et al. showed 
that Indonesians, when compared to Vietnamese or Chinese, shown increasing odds for 
developing hypertension at lower BMI. This is probably attributable to differences in 
body fat volume at similar BMI levels[30]. One study documented differences in body 
composition between people of Indonesian and Dutch descent[31]. This physiological 
trait might contribute to the Moluccan-Dutch differences in prevalence of hypertension 
despite the small or non-existent differences in overweight. 

The less optimal mental health status of the Moluccan-Dutch may, at least in theory, 
partly explain the difference in hypertension prevalence. A growing body of evidence 
supports a longstanding hypothesis that psychosocial stress, especially chronic stress 
and depression, influences occurrence of hypertension[32,33]. Depressive symptoms 
are associated with a higher exposure to risk factors for CVD[34]. However, in our 
study, controlling for mental health barely altered the difference in the occurrence of 
hypertension between the ethnic groups. Further investigation using more detailed 
measures of mental health might provide more insight into the increased hypertension 
risk of Moluccan-Dutch. 

We found that the higher prevalence of hypertension of Moluccan-Dutch women was 
in part explained by controlling for alcohol consumption. However, Moluccan-Dutch 
women consumed substantially less alcoholic beverages than the native Dutch women. 
It is possible that they might not benefit from proposed positive effects of moderate 
alcohol consumption in women, such as decreased occurrence of hypertension and 
metabolic biomarkers associated with CVD[35-38]. A speculative explanation might 
be that Moluccan-Dutch women are more likely to abstain from alcohol after being 
diagnosed with hypertension, a standard health advice in Dutch general practitioners 
offices[39]. 

Factors that fall outside the scope of our survey, such as racial discrimination[40] or 
genetics, might partly explain the differences found[41-43]. However, current research 
does not provide enough evidence to determine the contribution of these factors to the 
difference in hypertension prevalence observed in our study. 
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Conclusion

The study limitations call for verification of our results by research using objective 
measurement of hypertension. Even so, our results could prompt healthcare providers 
in Moluccan-Dutch communities to aim at improving quality of care, especially 
cardiovascular risk management. A more thorough hypertension screening of Moluccan-
Dutch patients may potentially lead to better cardiovascular health. 

Furthermore, our study provides clues about the validity of the acculturation theory 
by suggesting that long-term stay over several generations does not necessarily result 
in similar levels of hypertension prevalence as the host population. Ongoing research 
is needed to clarify ethnic disparities in cardiovascular health and the mechanism 
underlying such disparities, particularly as we continue to unveil new minority groups 
potentially at risk for circulatory disease. 
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Background 
 
Diabetes mellitus (DM) is known to be more prevalent among migrants compared to 
their host populations. It is unclear whether DM prevalence differs between generations 
among migrants. We investigated the differences in DM prevalence among three 
generations of Moluccans, who have been living over 65 years in the Netherlands, 
compared to the Dutch population. 

Methods
  
In this cross-sectional study, data of a healthcare insurance database on hospital and 
medication use (Achmea Health Database) were used. The dataset contained 5394 
Moluccans and 52,880 Dutch persons of all ages. DM differences were assessed by 
means of logistic regression, adjusting for age, sex, urbanization and area socio-
economic status. 

Results 
 
The prevalence of DM was higher in all generations of Moluccans compared to the 
Dutch. The adjusted odds ratios (AORs) for DM were significantly higher in total group 
of Moluccans compared to the Dutch (AOR 1.60, 95% CI 1.42-1.80); and across the 1st 
and 2nd generation of Moluccans compared to the Dutch (1st generation (1.73, 1.47-2.04); 
and 2nd generation (1.44, 1.19-1.75). Higher AOR were found for 1st generation men (1.55, 
1.22-1.97) and 1st (1.90, 1.52-2.37) and 2nd (1.63, 1.24-2.13) generation Moluccan women 
compared to the Dutch. AOR for the 3rd generation Moluccans was increased to a similar 
extent (1.51, 0.97-2.34), although not statistical significant. 

Conclusion 
 
Our findings show higher odds of DM across generations of Moluccans compared to 
the Dutch. DM prevention strategies for minorities should be targeted at all migrant 
generations in host countries.
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Introduction

Migrants have a higher prevalence and burden of diabetes mellitus (hereafter DM) 
compared to their host populations.[1-7] DM is projected by the WHO to be one of the 
leading causes of death by the year 2030.[8] In the Netherlands increased DM prevalence 
rates are found among the Turkish, Moroccan [9-11] Surinamese [10,12] and Ghanaian 
migrants [13,14] compared to the host Dutch population. These migrant groups mainly 
have DM type 2, and have on average 2 to 5 times higher odds of DM compared to the 
Dutch population; and the DM age of onset for Turkish and Moroccans is 1 or 2 decades 
earlier. This is partly explained by the high prevalence of overweight and obesity and a low 
socioeconomic status among these migrant groups compared to the Dutch population. 
It is suggested that these migrant groups make less effective use of DM care, which 
leads to more complications and an increase of healthcare costs.[6,9,11,13-16]

Several studies have hypothesized that the first generation have the highest prevalence 
of DM compared to their offspring. Several first generation migrants from low- and 
middle-income countries have been raised in a food scarce environment suggesting that 
their bodies are programmed to cope with limited food supply.[3,4] Later in life, DM 
risk increases as migrants may be at high risk of rapid weight gain in the food abundant 
environment of high-income countries. The next generation of these migrants, who were 
born in the host country, were not exposed to such environmental change, and therefore 
expected to have lower or similar levels of DM risk compared to the host population. 
[4] Ho et al. found evidence for higher DM mortality rates among first generation 
Indonesians and likely lower DM mortality among the second generation Indonesians 
compared to the host Dutch population.[17] Yet, knowledge is lacking regarding DM 
prevalence rates for both DM types, in the younger generations. In addition, evidence 
for DM implications among younger generations is lacking. There is an urgent need for 
more evidence on DM among different generations to get more insight into the burden 
of DM among migrant groups. 

In the Netherlands, there are multiple generations of Moluccans migrants. The 
Moluccans arrived in the Netherlands in 1951. They were soldiers serving the Royal Dutch 
East-Indies Army during world war II.[18,19] The Moluccans were brought ‘temporarily’ 
to the Netherlands in the 1950s and were expected to return to country of origin. A 
decade after arrival, they were placed in specific Moluccan residential areas, so-called 
‘Moluccan districts’. Overall, the Moluccans are lower educated and have lower-ranking 
occupations compared to the Dutch.[18,19]

Therefore, the objective of this study was to assess the differences in DM prevalence 
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(including both type 1and type 2 DM) between three generations of Moluccans compared 
to the Dutch population. The first generation has been living for over 60 years in the 
Netherlands and no large remigration has occurred, so comparisons can be made with 
the younger generations. 

Our hypothesis was that the prevalence of DM would be higher in first generation than 
second and third generation Moluccan migrants because of their exposure to poor 
socio-economic environment during early life, military service during the World War II 
and exposure to obesogenic environment post migration in adulthood. Furthermore, 
the expectation of returning to their country of origin was not fulfilled by the Dutch 
government. Consequently, especially the first generation Moluccans might have endured 
(long) periods of stress and/or depression expressions associated with integration [20]. 

 
Materials and Methods
Study population

In this cross-sectional study, we used registered health insurance declarations, within 
the period of 1 January 2009 to 31 December 2010, from a healthcare insurance database 
on hospital and medication use (Achmea Health Insurance database) of Moluccans 
and the Dutch population. [21] Achmea is the largest health insurance company of the 
Netherlands covering approximately 40% of the total population. Every Dutch citizen is 
required by law to have health insurance. [19] 

A list of more than 1700 Moluccan family names was used to select Moluccans. This 
list was made when the Moluccans arrived in the Netherlands in 1951. The first four 
letters of the Moluccan family name were used for selection and variations of the family 
names were taken into account. The first four characters of the surnames were used 
for selection because of privacy reasons. A check among the surnames showed that 
Moluccan surnames could be distinguished from the Dutch surnames based upon these 
four characters. A number of 5532 Moluccans could be identified (number of men: 2658, 
women: 2736; a mean age of 38.7 years). A random Dutch native’s sample of ten times 
the number of Moluccans, 55.320 persons, was extracted, matched on sex and age 
(number of men: 26003, women: 26877; a mean age of 38.7 years). 

No ethics approval was needed according to the medical ethical commission of the 
Academic Medical Centre, Amsterdam (AMC) (reference number W13-031# 13.17.0045) 
as this research is not subjected to the Medical Research Involving Human Subjects Act 
(WMO). All patient records were anonymized and de-identified prior to analysis. 
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Measurements

For each case we had the following variables: ethnicity, age, sex, area socio-economic 
status (SES), urbanization, number of medical specialist and general practitioner 
(GP) consultations and days insured. Additionally, for each case the declared medical 
procedure(s) and medication treatment were available by specific Diagnosis Treatment 
Combination code (DTC code) and Anatomical Therapeutic Chemical classification code 
(ATC code), respectively.

Area SES was based on a list of SES scores per postal code area in the Netherlands, as 
stated by the Netherlands Institute for Social Research (Sociaal Cultureel Planbureau, 
SCP). This score was composed based on the mean education, income, and employment 
level. 

Urbanization was estimated based on four number postal codes. The classification of 
the Statistics Netherlands (Centraal Bureau voor Statistiek, CBS) was used, which is a 
five-point-scale from ‘non urbanized’ to ‘highly urbanized’ areas. 
 
Data handling and analysis

The primary outcome was the clinical diagnosed prevalence of overall DM including 
type 1 and 2. We excluded all persons insured less than one whole year (365 days) from 
all analyses, to make the study groups comparable. A combination of the Diagnosis 
Treatment Combination (DTC) and Anatomical Therapeutic Chemical Classification 
System (ATC) code was used to select all persons with DM. This selection method 
provided the most accurate estimate of the number of persons with DM. However, we 
were not able to distinguish between type 1 and type 2 DM.

We standardized all prevalence rates for age, based on the age distribution of the 
Moluccan group. The Moluccans and the Dutch were divided into three birth generation 
groups. The birth generation groups were based upon the time at arrival (1951) and the 
mean age at first birth (1976: 19.4 years) in Indonesia.[22] The first generation migrants 
were born before 1950, the second generation migrants were born between 1951 and 
1970’ and the third generation were born after 1970. Logistic regression was used to 
assess the differences in the odds of having DM between Moluccans and the Dutch 
population. Two models were used to examine the data. Model 1 adjusted for age and sex 
and model 2 additionally adjusted for area-SES, and urbanization. A p-value ≤0.05 was 
considered to be statistically significance. The Statistical Package for the Social Sciences 
(SPSS) version 24.0 was used for all analyses.
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Results

Table 1 shows the distribution of characteristics for the Moluccan and the Dutch 
population. Moluccans lived more often in lower SES areas than the Dutch (SES percentile 
<5: 65.1%, Dutch 49.7%). More Moluccans lived in highly urbanized areas (38.5%, Dutch 
30.4%), whereas the Dutch population lived more often in rural areas (5.6%, Moluccan 
1.1%). More third generation Moluccans (41.6%) lived in highly urbanized areas compared 
to the first (35.7%) and second (35.2%) generation Moluccans. 

Table 1: Age-standardized distribution of characteristics among Moluccans and the Dutch 
population in total and by generation (%).

Total Generation
Dutch Moluccans 1st generation 2nd generation 3rd generation
N = 52,880 N = 5394 N = 854 N = 1737 N = 2803

Sex
Men 49.2 49.3 44.8 49.0 51.0
Women 50.8 50.7 55.2 51.0 49.0
Age
< 25 30.2 30.1 - - 61.2
25-39 20.7 21.2 - - 38.8
40-60 31.3 31.9 - 100 -
> 60 17.8 16.8 100 - -
Area-SES (percentile)
1 (lowest) 9.7 15.3 12.6 12.6 18.0
2 10.2 16.9 18.6 16.4 16.7
3 9.7 14.3 14.0 14.9 14.1
4 10.2 7.9 6.5 7.3 8.1
5 9.9 10.7 13.2 11.2 11.0
6 9.9 7.5 8.7 7.5 7.0
7 10.4 5.8 5.7 5.1 5.7
8 10.1 7.9 8.7 9.0 6.7
9 10.0 6.1 6.4 7.2 5.1
10 (highest) 10.0 7.5 5.7 8.7 7.6
Degree of urbanization
1 (rural) 5.6 1.1 0.8 1.2 1.2
2 17.7 18.1 24.3 20.1 14.6
3 17.6 15.4 15.4 16.5 14.7
4 28.6 26.9 23.7 26.8 28.0
5 (highly urban) 30.4 38.5 35.7 35.2 41.6
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Table 2 shows the DM prevalence across generations among the Moluccans and the 
Dutch. High DM prevalence rate was found among Moluccans (7.0%) compared to the 
Dutch (4.5%). Also, for each generation group, the Moluccans had higher DM prevalence’s 
compared to the Dutch.

Table 2: DM age-standardized prevalence rates between Moluccans and the Dutch 
population (ref.) in total and by generation.

Total 1st generation 2nd generation 3rd generation
N % DM N % DM N % DM N % DM

Dutch 52880 4.5 9782 14.4 16620 5.4 26478 0.6
Moluccans 5394 7.0 958 23.2 1714 7.6 2722 0.9

Table 3 shows the DM odds across generation and by sex among the Moluccans and 
the Dutch. Moluccans had higher odds of DM after adjusted for sex and age (OR: 1.67, 
1.48-1.88), area-SES and urbanization (OR: 1.60, 1.42-1.80). Significant higher odds of 
DM were observed in the first- and second-generation groups (OR: first generation 1.84, 
1.56-2.16; second generation 1.48, 1.22-1.80) compared with Dutch. The differences 
persisted after further adjustment for area-SES and urbanization. Odds for the 3rd 
generation Moluccans was increased to a similar extent as for the second generation 
(1.51, 0.97-2.34). However, as 95% confidence intervals were wider, due to smaller 
number of cases of DM at young ages, the difference was not statistically significant.

Table 3: DM odd ratios (OR) between Moluccans and the Dutch population (ref.) in total and by 
generation.
OR (95%CI) Total 1st generation 2nd generation 3rd generation
Dutch 1.00 1.00 1.00 1.00
Moluccan
Adjusted for a, b 1.67* (1.48-1.88) 1.84* (1.56-2.16) 1.48* (1.22-1.80) 1.48 (0.96-2.28)
Adjusted for a, b, c, d 1.60* (1.42-1.80) 1.73* (1.47-2.04) 1.44* (1.19-1.75) 1.51 (0.97-2.34)
Men
Adjusted for a 1.47* (1.23-1.75) 1.61* (1.27-2.05) 1.31* (1.00-1.74) 1.41 (0.72-2.74)
Adjusted for a, c, d 1.43* (1.20-1.71) 1.55* (1.22-1.97) 1.28 (0.97-1.70) 1.46 (0.74-2.86)
Women
Adjusted for a 1.87* (1.59-2.20) 2.07* (1.66-2.57) 1.68* (1.28-2.19) 1.54 (0.87-2.72)
Adjusted for a, c, d 1.77* (1.50-2.08) 1.90* (1.52-2.37) 1.63* (1.24-2.13) 1.55 (0.87-2.75)
* Significant differences: all p-values: <0.05. Adjusted interaction term ethnicity*generation 
showed p-value = 0.150. Adjusted for confounders: a-Age, b - Sex (men reference group), c- 
Area-SES (per unit increase) and d- Urbanization (per unit increase).

 
Moluccan men (1.43, 1.20-1.71) and particularly women (1.77, 1.50-2.08) had higher 
odds of DM compared to the Dutch after adjusted for age, area-SES, and urbanization. 
Significant higher DM odds were found for the first and second generation men (first 
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generation: 1.61, 1.27-2.05; second generation: 1.31, 1.00-1.74) and women (first 
generation: 2.07, 1.66-2.57; second generation: 1.68, 1.28-2.19) compared to the 
Dutch. Third generation Moluccan men and women both had higher odds, though not 
statistically significant. 

Figure 1 shows the DM age of onset for Moluccans and the Dutch population. The DM 
age of onset seems to be 5 years earlier for Moluccans aged 45 to 55 years compared to 
the Dutch. 

Figure 1. DM age of onset for Moluccans and Dutch population. (%).

Discussion

The first-generation Moluccans have significantly higher DM odds compared to the Dutch. 
Also, across the younger generations, Moluccans have higher odds of DM compared 
to the Dutch. Both Moluccan men and women show higher DM odds compared to the 
Dutch and across generations. 

We expected a higher prevalence of DM among the first generation than second and 
third generation Moluccans by reasoning that the first generation was exposed to poor 
socio-economic environment during early life, served for years during the World War II 
and exposed to obesogenic environment post migration in adulthood. Our results indeed 
show a relatively large difference for the first generation. However, the second and third 
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generations of Moluccans also have high odds of DM. This implies that the high DM 
prevalence found across generations cannot solely be explained by early life exposures, 
but rather other factors such as lifestyle and genetics known risk factors for DM may 
also play a role.[4,7,13,15,23-25]

The preservation of the Moluccan lifestyle in terms of traditional food may contribute to 
the high DM prevalence rates among generations of Moluccans. The Moluccan culture 
is well preserved within the community. The Moluccan traditional cuisine contains an 
excess of fat, sugar, and salt. As a result, Moluccans tend to have more overweight 
(men: 49.0%; women: 35.0%) than the Dutch population (men: 46.4%; women: 30.5%), 
although physical activity levels are similar.[26] 

Genetic predispositions may also contribute to the observed high prevalence of DM across 
generations of Moluccans.[27,28] Chambers et al. have identified genetic variations 
among South Asians such as a gene cluster that is linked to core metabolic traits of 
DM.[29] Such gene clusters may well be found in the Moluccan genome. As no research 
data are available on this topic for Moluccans, further research is explicitly needed. The 
Moluccans originate from Southeast Asia, by which the possible explanations found 
among South Asians may also be applicable for the Moluccans. 

DM is problematic across generations of Moluccans, men, and women, in the Netherlands. 
Our results showed higher DM odds even among the younger generation Moluccans, 
where the DM age of onset seems to be about 5 years earlier compared to the Dutch. 
 
Strengths and limitations

A major strength of this study is the use of claimed healthcare data, which gave us 
the unique opportunity to investigate registered persons with DM among different 
generations of Moluccans. Additionally, this is the first study to give an overview of DM 
among three generations of Moluccans. Till now, no DM data were available among this 
group. 

Several limitations should be taken into account when interpreting our findings. First, the 
selection method might have limited us to select all Moluccan people. Some Moluccan 
women married to Dutch men and their children might have been excluded from the 
selection, as the last names of these women and children, in most cases, would be 
Dutch. However, another selection method was not feasible, as Moluccans could not 
be identified in population registries. This could have resulted in underrepresentation of 
Moluccans who were more integrated or even assimilated into Dutch society.
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Second, the Achmea Health Database only contains information on claimed healthcare 
costs. People were rated having DM when they had claimed specialized DM care. This 
could have resulted in an underestimation of DM considering that not all people with 
DM seek specialized care. This may be the case for Moluccans as they tend to seek less 
medical care compared to the Dutch, which may result in an underestimation of the 
found DM differences. 

Third, we could not make a distinction between DM type 1 and type 2 in this study as DBC 
codes for the different DM types were not available at the time of data collection. Such 
distinction would have provided essential information for measuring and understanding 
inequalities in both DM type 1 and type 2 prevalence rates. We expect that our findings 
mostly reflect patterns for DM type 2, as this type is the most common among other 
minority groups in the Netherlands [7,30].

Lastly, the healthcare registry did not include information on explanatory factors such 
as SES scores or obesity. In this study, we could use a proximate SES score based on 
the place of residence. Such an area-level SES score partly reflects the SES of individual 
persons, but may not fully capture individual-level variations in education or income. 
In the Netherlands, Moluccans in all generations have on average a lower educational 
level and a lower household income compared to the Dutch.[31] By using only an area-
SES score, we may have underestimated inequalities in education and income, and their 
contribution to the observed inequalities in DM risk. Moreover, due to lack of information 
on specific risk factors such as obesity, we could not assess the extent to which these 
have contributed to the higher DM prevalence of Moluccans.

Conclusion

We found high DM prevalence rates across generations of Moluccans compared to the 
Dutch. To reduce DM risk among both younger and older Moluccans, we recommend the 
implementation of community-based lifestyle interventions targeted at all generations. 
Further research should identify the factors influencing DM risk and prognosis across 
generations of migrants in order to inform DM prevention and clinical management 
strategies for different generations.
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Background 

Studies regularly show a higher incidence, prevalence and mortality of cardiovascular 
disease among immigrant groups from low-income countries. Despite residing in the 
Netherlands for over 60 years, the Moluccan-Dutch cardiovascular disease profile and 
healthcare use are still unknown. We aimed to compare (a) the clinical prevalence of 
cardiovascular diseases and (b) the use of healthcare services by cardiovascular disease 
patients of 5,532 Moluccan-Dutch to an age-sex matched control group of 55,320 native 
Dutch.

Methods

We performed a cross-sectional analysis of data of the Achmea health insurance company 
for the period of 1 January 2009 to 31 December 2010. We collected information on 
healthcare use, including diagnostic information. Linear and logistic regression models 
were used for comparison.

Results

Moluccans had a higher clinical prevalence of ischemic heart diseases (odds ratio 1.26; 95% 
confidence interval 1.03-1.56), but tended to have a lower prevalence of cerebrovascular 
accidents (0.79; 0.56-1.11) and cardiac failure (0.67; 0.44-1.03). The clinical prevalence of 
cardiovascular diseases together tended to be lower among Moluccans (0.90; 0.80-1.00). 
Consultation of medical specialists did not differ. Angiotensin II inhibitors (1.42; 1.09-
1.84), antiplatelet agents (1.27; 1.01-1.59) and statins (1.27; 1.00-1.60) were prescribed 
more frequently to Moluccans, as were cardiovascular agents in general (1.27; 0.94-1.71). 

Conclusion
 
The experience of Moluccans in the Netherlands suggests that, in the long run, 
cardiovascular risk and related healthcare use of ethnic minority groups may converge 
towards that of the majority population.
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Introduction

Several studies have shown ethnic differences in mortality of cardiovascular disease.
[1-6] In case of a higher incidence and prevalence of cardiovascular disease, special 
screening and counselling programmes for high-risk ethnic populations may be required. 
Furthermore, if higher mortality rates result, albeit in part, from unequal access to high-
quality healthcare services, then accessibility of quality of healthcare may need to be 
improved for these groups. [7, 8]

In the Netherlands, the prevalence of cardiovascular disease is higher among 
immigrants of Turkish, South Asian and African descent compared to natives [5, 9, 10], 
whereas Moroccan immigrants showed lower rates of hypertension and cardiovascular 
disease prevalence, and cardiovascular mortality.[11] Immigrants of African descent in 
particular have an earlier onset and poorer progression of cardiovascular disease.[5, 9] 
Furthermore, among Turkish, Surinamese and Antilleans, mortality due to hypertension 
and cerebrovascular accidents was found to be higher.[12]

The higher prevalence, poorer progression and higher mortality of cardiovascular disease 
among these ethnic groups raise questions about the accessibility of the Dutch healthcare 
system. Studies performed in the general population showed different patterns of 
healthcare use among ethnic minorities. The use of general practitioner (GP) services 
was relatively high among Surinamese, Turkish and Moroccans.[13-15] In contrast, visits 
to medical specialist care were less frequent among Turkish and Moroccans compared to 
native Dutch.[15] However, Surinamese used medical specialist care to the same extent 
as native Dutch.[15] No previous study focussed on ethnic differences in the utilisation 
of healthcare services among cardiovascular disease patients.

So far, Moluccan-Dutch residents have been largely neglected in this field of research, even 
though they have already lived in the Netherlands for over 60 years and thus constitute 
one of the older non-western ethnic minority groups in Europe. In spring 1951, about 
12,500 Moluccan soldiers and their families were forced to move from the Moluccan isles 
of Indonesia to the Netherlands. [16, 17] Currently, about 50,000 descendants of this 
cohort live in the Netherlands, most of whom belong to the second and third generation.
[16] These people are of particular interest, as it might be expected that 60 years of 
residence in the Netherlands have removed possible barriers in access to healthcare, 
such as low language skills and lack of familiarity with the local healthcare system.[18] 

One health survey among elderly suggested an equal prevalence of cardiovascular 
disease and equal use of medical specialist care among Moluccans as compared to other 
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Dutch elderly.[1] However, a recent study found the prevalence of hypertension to be 
higher among Moluccans compared to the native Dutch population.[16] Moreover, a 
poll held among GPs in the Dutch province of Noord-Brabant suggested cardiovascular 
disease prevalence to be higher among Moluccan residents.[19] A higher prevalence 
would be consistent with international variations in cardiovascular risk. International 
studies suggest that South- and East Asians generally have a higher risk of hypertension, 
stroke and myocardial infarction.[20-24]

Thus, it remains uncertain whether, after more than 60 years of residence, the 
Moluccan-Dutch cardiovascular disease profile is comparable to that of native Dutch. 
Our study therefore aimed to determine the clinical prevalence of cardiovascular disease 
and hypertension among Moluccans. In addition, we aimed to determine the frequency 
of visits to the medical specialist and GP and the prescription of cardiovascular agents 
among Moluccans compared to native Dutch. 

We suspected that the cardiovascular health and related healthcare use of Moluccan 
residents may still reflect the inequalities that have been observed among groups 
that immigrated more recently. Therefore, we assumed that the clinical prevalence of 
cardiovascular disease would be higher among Moluccans compared to the native Dutch. 
Furthermore, we expected Moluccans with cardiovascular disease, as compared to other 
Dutch patients, to visit the GP equally often, but to visit medical specialists less often. 
In accordance with the expected higher clinical prevalence of cardiovascular disease, we 
expected the cardiovascular agent prescription to be higher among Moluccan patients.

Methods
Data collection 

We conducted a cross-sectional study using the Achmea Health database with 
information on health insurance declarations in the period of 1 January 2009 to 
31 December 2010. Achmea is the largest healthcare insurer in the Netherlands, 
covering approximately 35 per cent of the total Dutch population. As all inhabitants 
of the Netherlands are obliged to have health insurance, all socioeconomic and ethnic 
minority groups are represented in the Achmea Health database. 

Utilisation of the data was assessed by the local Medical Research Ethics Committee 
(MREC) of the Academic Medical Centre (AMC), Amsterdam. According to the MREC, 
no approval was required considering the Dutch law on medical research (reference 
number W13-031# 13.17.0045). All clinical patient records were anonymized and de-
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identified prior to analysis.

A name list containing Moluccan surnames was used to select the Moluccan population. 
This list was composed in 1951 when Moluccan families immigrated to the Netherlands 
by boat. During selection of Moluccans from the Achmea Health database, name 
variations were taken into account. For privacy reasons, we only used the first four 
characters of the surnames. A check showed that virtually all Moluccan surnames could 
be distinguished from Dutch-language surnames on the basis of these four characters.

Moluccans were assessed eligible when they (a) were at least one full year insured 
at Achmea health insurances and (b) could be identified on the basis of the first four 
characters of their surnames. Using these criteria, we identified 5,532 Moluccans. 
These were compared to 55,320 Dutch natives who were randomly extracted from the 
database, but matched by age and gender. We have composed a control group sized ten 
times larger in order to have sufficient statistical power.
The acquired database contained the following variables per study subject: gender, age, 
ethnicity, urbanization, socio-economic status (SES), the number of GP and medical 
specialist consultations, and the number of days insured. Furthermore, each declared 
medical procedure was registered in the database by a specific Diagnosis Treatment 
Combination code (DTC code). Each prescribed (cardiovascular) agent was registered 
by a specific Anatomical Therapeutic Chemical classification code (ATC code). The level 
of urbanization was assessed per municipality by Statistics Netherlands on the basis of 
the number of inhabitants, the population density and the composition of the working 
population. Municipalities were classified into five categories ranging from ‘rural’ to ‘most 
urbanized’. SES was determined on the basis of socioeconomic characteristics of the 
4-digit postal code areas where patients lived. The area-level SES scores were composed 
by the Netherlands Institute for Social Research and are widely used in Dutch research. 

Data retrieval

Our primary outcome was the clinical (hospital-based) prevalence of cardiovascular 
disease (defined as ischemic heart disease, cerebrovascular accidents and cardiac 
failure) and hypertension (as the major risk factor for cardiovascular disease). For this, 
we used DTC codes for each disease group and for all cardiovascular diseases together 
(S1-S5 tables). On the basis of all DTC codes for each disease the clinical prevalence was 
determined. We also estimated the prevalence of cardiovascular disease by using both 
DTC and ATC codes. We therefore composed a list of all ATC codes for agents related to 
cardiovascular diseases, excluding drugs that are mainly used in the treatment of other 
diseases (S6 table).
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As secondary outcomes, the numbers of GP and medical specialist consultations were 
studied for people with hypertension, ischemic heart disease, cerebrovascular accidents 
and cardiac failure by summing all registered consultations. We only included GP 
consultations costing more than five euros, thereby excluding all telephone consultations. 
Neurologist consultations were studied for patients with cerebrovascular accidents and 
cardiologist consultations for patients with the other three diseases. 

An additional secondary outcome was the amount of prescribed agents among 
Moluccans and native Dutch with clinical cardiovascular disease. We studied prescription 
of ten agent groups which are predominantly prescribed for cardiovascular disease, as 
defined by the American Heart Association: ACE inhibitors, angiotensin II inhibitors, 
anticoagulants, antiplatelet agents, beta blockers, calcium channel antagonists, digitalis 
preparations, diuretics, statins and vasodilators. [25] The variables for the agent groups 
were composed using ATC codes (S7 table).

Data analysis

We used IBM SPSS Statistics 21.0 to perform analyses. To study the clinical prevalence 
of cardiovascular disease and hypertension, frequency analyses were performed. Next, 
logistic regression analyses, controlled for gender, age, urbanization and SES, were 
conducted to compare Moluccans to native Dutch. 

Secondly, we used frequency analyses to determine the mean and standard deviation 
of the number of GP and medical specialist consultations. To achieve an approximately 
normal distribution of residuals, we applied logarithmic transformation to the number 
of consultations. We conducted linear regression analyses controlling for gender, age, 
urbanization and SES. 

Finally, the amount of prescribed agents was analysed using frequency analyses. We 
conducted logistic regression analyses, controlled for gender, age, urbanization and 
SES, to compare Moluccans to native Dutch. A p-value ≤0.05 was considered statistically 
significant.

Results

Table 1 shows the characteristics of our study populations. The Moluccan population 
showed a slightly higher degree of urbanization compared to their native Dutch 
counterparts and lived in similar SES areas. 
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Table 1: Characteristics of the study populations
Variable Moluccans n = 5,394 Dutch n = 52,880
Women (%) 50.7 50.8 
Age distribution (%)

< 26 30.9 30.9
26 - 50 35.7 36.6
51 - 75 29.5 28.8
> 75 3.9 3.7

Urbanization level (%)
Rural 19.2 23.4
Moderately urbanized 15.4 17.6
Highly urbanized 26.9 28.6
Most urbanized 38.5 30.4

Mean SESa (SDb) 5.54 (2.88) 5.48 (2.87)
a SES, socio-economic status
b SD, standard deviation

Table 2 shows the adjusted clinical prevalence’s of different cardiovascular diseases 
and hypertension. The clinical prevalence of hypertension was higher among Moluccan 
women compared to Dutch women (1.5% vs. 1.0%; OR= 1.45, 95%CI [1.03, 2.04]). No 
differences in clinical prevalence of hypertension were found among Moluccan men and 
among the total Moluccan population. The clinical prevalence of ischemic heart disease 
was higher in the group of all Moluccans (2.0% vs. 1.6%; OR= 1.26, 95% CI [1.03, 1.56]). The 
clinical prevalence’s of cerebrovascular accidents and cardiac failure tended to be lower 
among Moluccan men and among the total Moluccan population, but these differences 
were not statistically significant. The clinical prevalence of all cardiovascular diseases 
together tended to be lower among Moluccans (7.2% vs. 8.0%; OR= 0.90, 95% CI [0.80, 
1.00]). However, no difference was observed when the prevalence of cardiovascular 
disease was measured by both DTC and ATC codes. 

Table 2: Clinical prevalence’s of cardiovascular disease and hypertension: Moluccans 
compared to Dutch
Disease Moluccans (%) Dutch (%) ORa (95% CIb) p-value
Men
Hypertension 0.7 1.0 0.73 (0.45, 1.19) 0.21
Ischemic heart disease 2.3 1.8 1.29 (0.98, 1.71) 0.07
Cerebrovascular accidents 0.6 0.9 0.65 (0.38, 1.11) 0.11
Cardiac failure 0.5 0.8 0.73 (0.42, 1.26) 0.25
All cardiovascular diseases 7.0 7.9 0.88 (0.75, 1.04) 0.14
Idem, ATCc codes included 17.0 17.6 0.98 (0.87, 1.11) 0.80
Women
Hypertension 1.5 1.0 1.45 (1.03, 2.04) 0.03
Ischemic heart disease 1.7 1.3 1.24 (0.90, 1.70) 0.19

table continues
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Disease Moluccans (%) Dutch (%) ORa (95% CIb) p-value
Cerebrovascular accidents 0.7 0.8 0.93 (0.58, 1.47) 0.74
Cardiac failure 0.3 0.6 0.59 (0.30, 1.17) 0.13
All cardiovascular diseases 7.3 8.1 0.91 (0.78, 1.06) 0.24
Idem, ATC codes included 22.5 21.9 1.07 (0.96, 1.19) 0.22
Total population
Hypertension 1.1 1.0 1.11 (0.84, 1.47) 0.45
Ischemic heart disease 2.0 1.6 1.26 (1.03, 1.56) 0.03
Cerebrovascular accidents 0.6 0.8 0.79 (0.56, 1.11) 0.18
Cardiac failure 0.4 0.7 0.67 (0.44, 1.03) 0.07
All cardiovascular diseases 7.2 8.0 0.90 (0.80, 1.00) 0.06
Idem, ATC codes included 19.8 19.8 1.03 (0.95, 1.12) 0.44
a OR, odds ratio, estimated by logistic regression, controlled for gender, age, urbanization and SES 
b CI, confidence interval
c ATC, anatomical therapeutic classification OR with a p-value ≤ 0.05 is presented in bold.

The mean frequencies of GP visits are shown in table 3. Moluccans with clinical 
hypertension visited the GP less often than native Dutch with clinical hypertension 
(RR= 0.59, 95%CI [0.48, 0.72]). This trend of lower GP visits is also seen for the total 
Moluccan population (RR= 0.81, 95%CI [0.79,0.83]). Moluccans with clinical ischemic 
heart disease were more likely to visit the GP than the Dutch (RR=1.16, 95%CI 
[0.99,1.34]). No differences were found between Moluccans with cardiac failure and 
cerebrovascular accidents and their native Dutch counterparts. Moluccans with any 
clinical cardiovascular disease visited the GP equally often compared to their Dutch 
counterparts (RR= 0.94, 95%CI [0.87, 1.02]). 

Table 3: Mean number of GP visits among Moluccans compared to native Dutch
Subjects with Number of GPa visits Difference

Moluccans Dutch Moluccans versus Dutch
Mean (SDb) Mean (SD) RRc (95% CId) p-value

Hypertension 15.05 (11.23) 22.12 (14.75) 0.59 (0.48, 0.72) 0.00
Ischemic heart disease 26.10 (13.95) 25.56 (17.59) 1.16 (0.99, 1.34) 0.05
Cardiac failure 23.35 (16.88) 29.60 (19.79) 0.73 (0.53, 1.01) 0.06
Cerebrovascular accidents 22.74 (18.83) 26.29 (19.17) 0.80 (0.61, 1.04) 0.09
Any cardiovascular disease 20.61 (15.14) 22.06 (16.99) 0.94 (0.87, 1.02) 0.17
All subjects 9.79 (10.61) 11.32 (12.30) 0.81 (0.79, 0.83) 0.00
a GP, general practitioner
b SD, standard deviation
c RR, relative ratio, estimated by linear regression, controlled for gender, age, urbanization and SES
d CI, confidence interval
RR with a p-value ≤ 0.05 is presented in bold.

The mean frequencies of cardiologist and neurologist visits are shown in table 4. No 
evidence was found for substantial differences in cardiologist visits between Moluccans 
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and Dutch with hypertension, ischemic heart disease or cardiac failure. No differences 
were found either when comparing the total Moluccan population with their native 
Dutch counterparts (RR= 1.00, 95%CI [0.98, 1.00]). Moluccans with cerebrovascular 
accidents and the group of all Moluccans were about equally as likely to have neurologist 
consultations compared to the Dutch (respectively RR= 0.95, 95%CI [0.82, 1.10]; RR= 
0.99, 95%CI [0.98, 0.99]). 

Table 4: Mean number of medical specialist visits among Moluccans compared to Dutch
Type of visits Number of visits Difference

Moluccans Dutch Moluccans versus Dutch
Mean (SDa) Mean (SD) RRb (95% CIc) p-value

Cardiologist visits
Hypertension 1.32 (1.77) 1.63 (1.82) 0.87 (0.73, 1.32) 0.10
Ischemic heart disease 3.35 (2.98) 3.42 (2.63) 0.98 (0.88, 1.08) 0.66
Cardiac failure 3.09 (2.54) 3.72 (3.03) 0.84 (0.68, 1.05) 0.13
All subjects 0.15 (0.75) 0.16 (0.74) 1.00 (0.98, 1.00) 0.41
Neurologist visits
Cerebrovascular 
accidents

1.54 (0.92) 1.77 (1.30) 0.95 (0.82, 1.10) 0.47

All subjects 0.09 (0.42) 0.11 (0.47) 0.99 (0.98, 0.99) 0.04
a SD, standard deviation
b RR, relative ratio, estimated by linear regression, controlled for gender, age, urbanization and SES
c CI, confidence interval
RR with a p-value ≤ 0.05 is presented in bold.

Table 5: Percentage of Moluccan cardiovascular patients receiving cardiovascular agents 
compared to Dutch patients
Agent category Patients receiving this agent Difference

Moluccans
(n = 388) 

Dutch
(n = 4,219) 

Moluccans versus Dutch

(%) (%) ORa (95% CIb) p-value
ACE inhibitors 29.1 27.5 1.13 (0.89, 1.43) 0.31
Angiotensin II inhibitors 22.2 17.6 1.42 (1.09, 1.84) 0.01
Anticoagulants 1.3 3.2 0.42 (0.17, 1.03) 0.06
Antiplatelet agents 45.4 41.0 1.27 (1.01, 1.59) 0.04
Beta blockers 46.1 45.7 1.05 (0.84, 1.31) 0.67
Calcium channel 
antagonists

26.8 23.5 1.24 (0.97, 1.58) 0.08

Digitalis preparations 3.6 3.4 1.13 (0.64, 2.00) 0.67
Diuretics 29.1 27.8 1.10 (0.87, 1.41) 0.43
Statins 48.5 44.5 1.27 (1.00, 1.60) 0.04
Vasodilators 18.6 16.6 1.18 (0.90, 1.56) 0.24
All categories together 76.8 75.2 1.27 (0.94, 1.71) 0.13
a OR, odds ratio, estimated by logistic regression, controlled for gender, age, urbanization and SES
b CI, confidence interval
OR with a p-value ≤ 0.05 is presented in bold.
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Table 5 shows the percentages of patients with cardiovascular disease using a prescribed 
cardiovascular agent belonging to one of the ten agent categories. Angiotensin II 
inhibitors were prescribed to Moluccans more frequently than to Dutch (OR= 1.42; 
95% CI [1.09-1.84]), as were antiplatelet agents (OR= 1.27; 95% CI [1.01-1.59]) and 
statins (OR= 1.27; 95% CI [1.00-1.60]). No significant differences were observed for 
other cardiovascular agent groups. Overall, cardiovascular agents tended to be more 
commonly prescribed to Moluccans than to native Dutch (OR= 1.27; 95% CI [0.94-
1.71]).

Discussion

Our study investigated differences between Moluccans and native Dutch in the clinical 
prevalence’s of cardiovascular disease and hypertension, and the use of related healthcare 
services. The relative importance of different cardiovascular diseases was found to vary 
between Moluccans and native Dutch. Among Moluccans, we found significantly higher 
clinical prevalence of hypertension among Moluccan women and higher prevalence of 
ischemic heart disease for the group of all Moluccans. We also found a significantly lower 
amount of GP visits among Moluccans with hypertension and among the group of all 
Moluccans. No substantial differences were found regarding cardiologist and neurologist 
consultations. Finally, prescription of angiotensin II inhibitors, antiplatelet agents and 
statins was more common among Moluccans.

A limitation of our study is that the prevalence’s of cardiovascular disease and 
hypertension were determined using DTC codes based on hospital care. If Moluccans 
are less likely than native Dutch to visit hospitals in case of disease, like other 
ethnic minorities as Turkish and Moroccans [15], the prevalence of disease would be 
underestimated to a greater extent among Moluccans than among native Dutch. We 
aimed to reduce this effect by also determining the prevalence of total cardiovascular 
disease using ATC as well as DTC codes. ATC-based measures may overestimate 
prevalence rates because some of the agents prescribed for cardiovascular disease are 
also prescribed for other diseases. However, this would apply to both Moluccan and 
native Dutch.

Unfortunately, the number of Moluccans with specific cardiovascular diseases was, at 
times, too small to estimate Moluccan-Dutch differences with precision. Therefore we 
also estimated the differences for the total of cardiovascular diseases in both groups. 
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The main results do not support our initial hypothesis of a generally higher clinical 
prevalence of cardiovascular disease among Moluccans compared to the native Dutch. 
The tendency of a lower prevalence of cardiovascular disease may be related to a lower 
prevalence of some key risk factors. A recent health survey showed no differences 
regarding BMI and physical activity level between Moluccans and native Dutch. However, 
a lower prevalence of heavy smoking and excessive alcohol drinking was found among 
Moluccans. [16] 

The results do not support our hypothesis regarding a similar frequency of GP visits and 
fewer specialist consultations among Moluccans. We instead found for Moluccans to 
visit the GP less frequently, a finding that corresponds to a recent study of Verhagen et 
al., which found systematically lower healthcare usage among Moluccans compared to 
the native Dutch.[26] Regarding specialists consultations, cardiologist visits were only 
slightly less common among Moluccans, and neurologist consultations were equally 
common among Moluccans compared to the native Dutch. This pattern might be 
specific to the care for cardiovascular patients, where the importance of adhering to 
clinical guidelines might overrule potential inequalities in the use of healthcare.[27] 

We expected more prescription of cardiovascular agents to Moluccans compared to 
native Dutch. Our study indeed showed higher prescription of medication from some of 
the cardiovascular agent groups. More frequent prescription of angiotensin II inhibitors 
may relate to hypertension, which is in agreement with a recent Dutch study that showed 
a higher prevalence of self-reported hypertension among Moluccans. [16] The more 
frequent prescription of antiplatelet agents and statins among Moluccans compared 
to native Dutch may relate to the higher clinical prevalence of ischemic heart diseases 
among Moluccans.

Because of the limited amount of studies specifically looking into the cardiovascular 
health and healthcare use of ethnic groups in the Netherlands, it is difficult to assess 
whether our results are consistent with those for other ethnic minorities. Studies from 
other countries on long-residing ethnic minorities have found to some extent similar 
results. A US study on first generation Chinese immigrants found lower cardiovascular 
diseases, possibly due to maintenance of a healthier lifestyle after two decades of 
residence in the US. [28] A study from Israel found total convergence towards the 
national level of hypertension prevalence among African immigrants after 20 years of 
residence in Israel. [29] 

We observed no substantial and consistent differences between Moluccans and native 
Dutch in the frequency of visits to medical specialists. Differences in agent prescription 
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were consistent with differences in the relative importance of different cardiovascular 
diseases. Our results may suggest equal specialist healthcare access among Moluccans, 
as they are familiar with the host language and healthcare system. This pattern of 
healthcare use may indicate proper referrals to medical specialists of Moluccans in case 
of cardiovascular disease. 

Several studies documented large variations in cardiovascular risk in relationship to ethnic 
minority status. [28-32] Yet, the experience of Moluccans in the Netherlands suggests 
that, in the long run, cardiovascular risk may converge towards levels of the majority 
population. Their experience also illustrates that, under equitable healthcare systems 
as in the Netherlands, the use of healthcare services may in the long run become similar 
to that of the host population. Nonetheless, convergence cannot be taken for granted. 
Therefore, ongoing attention is needed to cardiovascular health and related healthcare 
use of ethnic minority groups, particularly of those who arrived more recently.
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The general aim of this thesis was to map the overall health situation and use of 
healthcare among Moluccans in the Netherlands as a whole and across generations. 
In this chapter I first provide an overview of the main findings and some notes on 
methodological limitations. I then discuss Moluccans and their current health status in 
a wider perspective and the possible implications, and I provide an overall conclusion.

9.1 Main findings

The thesis presents evidence that confirms my initial hypothesis of poor overall health 
among Moluccans living in the Netherlands, in comparison with the Dutch population. 
More than 60 years after migration, Moluccans were shown to have high all-cause 
mortality (chapter 2). Higher mortality was found for most causes of death. High cancer-
specific mortality was found for liver, cervix and corpus uteri (chapter 3).

Moluccans were more likely to experience hypertension (chapter 6), diabetes (chapter 7) 
and ischemic heart disease but less likely to have cerebrovascular accidents and cardiac 
failure (chapter 8). To give more insight into which other specific types of chronic disease 
might be more common among Moluccans, I have added that unpublished information 
in table 1. Chronic diseases such as varicose veins, asthma, eczema and hand or wrist 
pain were found to be significantly more common among Moluccans compared to 
the Dutch population, but Moluccans appeared less likely to experience chronic back 
pain. Moluccans were more likely to have poor self-reported health and one or more 
disabilities.

Health differences found in our research were shown to be persistent across generations 
and in Moluccans with either mixed or non-mixed descent. High risk was found for 
diabetes, all-cause and cancer-specific mortality across the two younger generations of 
Moluccans. Relatively high all-cause mortality was found for Moluccans with mixed and 
with non-mixed descent.

At the same time, we found evidence of lower use of healthcare services by Moluccans 
in comparison with the Dutch population (chapter 5); significantly lower utilisation rates 
were shown for most types of services.

Despite such persistent health differences among Moluccans, we found in our studies 
on mortality and diabetes that the rates among the younger generations were gradually 
converging towards Dutch levels. Similar convergence across generations was seen for 
Moluccans with mixed descent.
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Table 1: Age-standardised prevalences (%) and adjusted odds ratios (OR) of self-reported 
health outcomes among the Moluccan and Dutch general population. (unpublished data)

Moluccan
(N=708)

Dutch 
(N=3400)

OR*

Self-reported health
Moderate/bad 18.9 11.5 1.78 (1.38-2.31)

Mental health 
Poor mental health 11.3 11.6 0.96 (0.71-1.29)

Disability
1 or more disabilities 24.0 16.3 1.45 (1.16-1.83)

Chronic diseases
Epileptic 1.3 2.1 0.58 (0.28-1.23)
Migraine 14.0 14.6 0.96 (0.74-1.25)
Varicose veins 6.3 2.1 2.83 (1.75-4.58)
Asthma 11.5 8.4 1.51 (1.12-2.04)
Bowel disorder 2.3 3.9 0.66 (0.37-1.16)
Psoriasis 3.7 3.0 1.00 (0.62-1.63)
Eczema 10.4 5.0 2.64 (1.88-3.70)
Back pain 6.4 12.8 0.48 (0.34-0.68)
Arthritis 8.5 6.4 1.40 (0.98-1.98)
Neck complaints 13.8 12.9 1.14 (0.88-1.49)
Hand and wrist pain 11.6 8.8 1.54 (1.14-2.08)

P-values ≤ .05 are considered significant; the corresponding odds ratios and 95% confidence 
intervals are shown in bold. 
*Adjusted for gender, age, education, religion and marital status

9.2 Methodological considerations

For the research in this thesis, we used three complementary data sources: the Achmea 
Health Database, data from Statistics Netherlands and our own health survey. By bringing 
the data of these three sources together, we were able to create an overall picture of the 
health situation of the Moluccan community in the Netherlands. The methodological 
strengths and limitations of using these data sources are summarised below.

9.2.1 National-level registries

The nationwide registries used for this thesis were the Achmea Health Database and 
the databases of Statistics Netherlands. Personal and health-related information was 
available respectively on more than 5 million and on 17 million officially registered 
inhabitants of the Netherlands. In both databases, we were able to use a unique method 
to select Moluccan persons by using Moluccan surnames, thus generating a large 
number of eligible cases for our studies. We distinguished persons of Moluccan descent 
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from controls of Dutch descent, enabling us to investigate health differences between 
groups and across generations.

The two nationwide registries also had their limitations. Moluccans with a Dutch 
surname, such as Moluccan women married to Dutch men as well as their children, were 
thus overlooked. As there was no other way to select Moluccans from such registries, 
underestimations of the number of eligible cases occurred. Another limitation was the 
lack of additional information on aspects of health behaviour such as nutrition, physical 
activity, smoking and alcohol use. Individual information for socioeconomic status 
indicators, such as education, income, occupation or characteristics of residential 
environments, was not available either. Possible effects of such explanatory factors on 
the observed health differences could not be taken into account in the analyses.

9.2.2 Health survey

In addition to the nationwide registries, we gathered original data in our own health 
survey. This was one of the first attempts to investigate current self-reported health 
status and healthcare use among Moluccans living in Moluccan districts in the 
Netherlands. Although we invested considerable energy in raising response in the 
various districts, we achieved a low overall response rate of 24%. (See chapter 4) As a 
result, response bias may have affected the results in the studies in which we used the 
survey data. People with health issues might have been more likely to respond, causing 
overestimation of the unfavourable overall health situation of Moluccans. On the other 
hand, we also experienced reluctance to reveal health-related information. Within the 
Moluccan community, the subject of ‘health’ appeared to be a taboo topic. Cases of 
disease would be kept within the family and not spoken about in the community. [40] 
This may have led to underestimation of prevalence rates.

9.3 Reflection on the key findings

We show evidence for persistent health deficits over multiple Moluccan generations 
as compared with the Dutch population. A question that remains is why we find such 
persistency after more than 60 years of Moluccan residence in the Netherlands. And 
is the Moluccan health situation unique, or is it comparable to that of other immigrant 
groups? In the sections to follow, I will reflect on these questions by looking at several 
characteristics of the Moluccan community.
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9.3.1 Persistency of health differences

Characteristics of the Moluccan community – such as adherence to traditional culture, 
the bearing of historical scars, intense community life and low socioeconomic status – 
may have an impact on the health situations revealed in our research.

Adherence to traditional culture by immigrant generations may have unfavourable 
effects on health. Among Moluccans, the first generation appeared to adhere strongly 
to their original culture, whereas the second generation born in the Netherlands tended 
to maintain certain traditional aspects and mix them with aspects of Dutch culture. 
Moluccans link their identity to Moluccan traditional culture[29,41] and to strong bonds 
with family living in the country of origin.[41,42] A strong adherence to the traditional 
culture may partly explain the health differences found. It may lead to the maintenance 
of a distinct lifestyle, including the consumption of traditional foods. The flavours of 
traditional Moluccan foods are based partly on high salt, fat and sugar concentrations. 
This may be one reason why Moluccans tend to be more overweight than the Dutch. 
In addition, ‘traditional’ health beliefs may foster continuing reliance on traditional 
medications and may perpetuate the private way of dealing with health problems.

The bearing of historical scars by immigrant generations may also impact health over 
time. The history of Moluccans in the Netherlands is characterised by several adverse 
experiences, such as the discharge from military service and the Dutch government’s 
unfulfilled promise of a speedy return to the country of origin. Still today, such ‘scars’ 
are passed on from generation to generation. For example, the violent eviction of the 
Moluccan district in Vaassen in October 1976 caused much pain and suffering among 
the community and is still felt today by younger generations; the episode is remembered 
each year. Such experiences spawned high levels of distrust among Moluccans towards 
government bodies.[40] The impact that such distrust may have on health could be 
reflected in a lower use of healthcare services and a strengthening of beliefs in traditional 
health practices. A migrant history including several traumatic events may also have a 
direct impact on people’s mental or psychological health. However, we did not find direct 
evidence in the research for this thesis for a poorer mental health.

Immigrant community life may hinder the adoption of healthy behaviours in a host 
country. Intense community life develops within a Moluccan district throughout the 
years. It can have both positive and negative impacts on health. Moluccans have a strong 
sense of community and are protective of their communities. They seem to experience 
a high quality of community life within local Moluccan districts, with elements including 
trust and a strong sense of connectivity that may have protective effects against mental 
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health challenges. On the other hand, intense community life may result in a persistent 
adherence to traditional culture, lifestyle and health behaviours. It is hard for outsiders 
to gain access to Moluccan communities. In our research, we experienced high degrees 
of segmentation within local communities and strong protection of privacy. To a certain 
extent, this prevents Moluccans from discussing and adopting preventive behavioural 
and health measures that emerged in Dutch society.

Socioeconomic disadvantages persist among the younger Moluccan generations.[34] In 
terms of education and other aspects of socioeconomic status, similar disadvantages 
are reported among Moluccans as experienced by other immigrant groups.[6] In general, 
the offspring of immigrants in the Netherlands show better results in education than 
their parents’ generation, but that often does not lead to the same opportunities that 
the ethnic Dutch enjoy on the labour market.[43] Lower educational and socioeconomic 
status may have a strong impact on an individual’s health. Overall life expectancy is 
lower among persons with less education[44], and lower income is associated with 
poor health[45]. Today, the persistently lower socioeconomic status and education level 
among Moluccans in the Netherlands may still have negative effects on their health.

9.3.2 Is the persistently poor overall health status of Moluccans unique or 
emblematic?

In this section, I will reflect on what other immigrant groups may have in common with 
Moluccans in terms of health. Since Moluccans are one of the ‘older’ immigrant groups 
in the Netherlands, can we expect that the health deficits in more recent immigrant 
groups will persist across future generations?

Similar diseases are dominant among Moluccans as among other immigrant groups in 
the Netherlands.[7,8] Lifetime disease burdens are also higher. Although the picture 
for mortality is not consistent, certain diseases like diabetes, joint problems and high 
blood pressure are consistently more common among such immigrant groups than in 
the Dutch population. Similarly, a lower perceived overall health status and quality of life 
are also apparent consistently in different migrant groups.

We found that health differences slowly converge towards Dutch levels across Moluccan 
generations. Such convergence does not appear to accelerate among Moluccans with 
mixed descent in comparison to those of non-mixed descent. More than three migrant 
generations may therefore be needed to approach host-country health levels. Our 
findings on the disadvantaged health status across Moluccan generations might be 
predictive for future immigrant generations in general.
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Other immigrant groups in the Netherlands have community-related aspects in common 
with Moluccans – distrust towards Dutch authorities, intense community life, adherence 
to traditional culture – which may lead to persistence of health deficits. For example, 
Turkish immigrants predominantly pass on traditional Turkish norms and values to their 
offspring.[43] For second-generation immigrants of Turkish background, Turkish identity 
is strongly linked to Turkish customs, values, religion and social contacts with other 
Turkish people in the Netherlands.[43] In the Moroccan community, in contrast, less 
social cohesion is apparent than in Turkish and Moluccan communities, and traditional 
norms and values are passed on less strongly.[43]

Distrust towards host-country health services or government agencies has also been 
described in studies of refugees and asylum seekers in host countries.[46,47] The 
migration experiences of Moluccans may have similarities with those of current refugees 
and asylum seekers, such as accommodation in specific shelters, the uncertainty of 
residence and the integration challenges. Further similarities include lack of appropriate 
work certifications, limited language skills and mental health issues. The experiences of 
conflict-related migration have an evident impact on social trust, feelings of belonging, 
and the tendency to create communities-in-exile among refugees.[48]

The strong community life among Moluccans is unique as regards the existence of the 
specific Moluccan districts throughout the Netherlands. Such is not known to exist for 
other immigrant groups, although residential areas in cities do exist where more than 
60% of residents have migrant backgrounds.[49] Such areas are mostly adjacent to the 
centres of cities like The Hague, Amsterdam and Rotterdam. In general, a high density 
of like-minded immigrants in a residential area may hamper and delay the integration 
process in a host country. In the Netherlands, such immigrant groups show similar signs 
of a delayed integration process. 

The existing distance of immigrant groups to Dutch society is another common aspect.
[43] This distance is characterized by, amongst others, limited emotional ties to the 
Netherlands and its cultural highlights.[43] Overall, low socioeconomic status has a 
significant impact on health. The persistently lower socioeconomic status among such 
groups may be a consequence of this distance, which may further hinder or slow down 
the process of integration.

9.3.3 Overall reflection

Migrants as a whole are heterogeneous groups in terms of reasons for migration, 
ethnic features, historical backgrounds, original culture, and health practices. The 
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Moluccan immigrants in the Netherlands may be emblematic for the development of 
health deficits across generations for many years after migration. Particular community 
characteristics appear to be instrumental in the health disadvantages persisting across 
Moluccan generations. Low socioeconomic status, the adherence to Moluccan culture, 
intense community life, and the bearing of historical scars appear to sustain the existing 
distance to Dutch society and to adversely affect the overall health status of people 
of Moluccan descent. The evidence reported here of converging health rates, such as 
for all-cause mortality, between Moluccan and Dutch communities across generations 
however indicates that health deficits in other immigrant groups may slowly fade over 
multiple generations.

9.4 Implications 

In this section, I will propose several initiatives that could help improve the health 
of Moluccans and their future generations. Each initiative by itself may not promote 
health, but in combination they should serve to strengthen the health status of people 
of Moluccan descent.

9.4.1 Health-related behaviours 

Community-based interventions within a Moluccan district can be organised to 
improve health-related behaviour among Moluccans. Many existing health and lifestyle 
interventions could be deployed, such as those provided by the health website Loket 
Gezond Leven from the National Institute for Public Health and the Environment 
(RIVM). However, such interventions need to be adapted to meet the specific needs 
of Moluccans. A family-oriented approach may generally be more appropriate than an 
individual one. A special focus might be put on healthier food aligned to the Moluccan 
cuisine. Local churches, mosques, Moluccan working groups or Moluccan community 
centres could play a key role in implementation of measures, as they have appropriate 
facilities and access to the community.

9.4.2 Improve the knowledge and use of healthcare 

To improve knowledge about healthcare services and encourage the uptake of services, 
specific health webinars could be organised in which the various socially constructed, 
sometimes long-persisting perceptions on health and healthcare use among Moluccans 
are openly discussed and examined in the light of Western insights and science. National 
Moluccan organisations, such as Museum Maluku, could play an important role in this, in 
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collaboration with ambassadors of the Moluccan community and highly respected Dutch 
researchers on healthcare provision. Depending on the discussed subject and Moluccan 
target group, it is important to involve the local churches, mosques, Moluccan working 
groups or Moluccan community centres and key-informants to reach the community. 

In the context of health promotion, various art forms, such as theatre, films, books 
and paintings, could be used to strengthen health knowledge among the Moluccan 
community. Many Moluccans, across all generations, had succeeded professionally in 
one of these art forms. Today’s artists could help in reaching the various generations of 
Moluccans. Several art forms may be a powerful way to address persisting health beliefs 
and perceptions.

Local government agencies could set up low-threshold, culturally adapted monitoring 
programmes to screen for diabetes, hypertension and cervical cancer among Moluccans 
living in Moluccan districts. Such programmes need not focus solely on Moluccan 
communities, but could target all migrant groups with similar barriers to using screening 
programmes.

One additional opportunity I would like to highlight is the work of health buddies. A 
matched health buddy, who might be a trained community member or someone from 
outside the community with no distance to Dutch society, could help to improve the 
knowledge of Moluccans with respect to the healthcare system. In the event of illness, 
the health buddy could help determine the optimal route through the Dutch healthcare 
system, and assist people with lower health literacy or particular expectations with 
regard to healthcare providers or services. This could empower healthcare seekers and 
ensure more effective treatment and care.

9.4.3 Reduce the distance to Dutch society 

‘Recognition’ may be the key word when it comes to reducing the distance of Moluccans 
to Dutch society. Dutch government recognition of the regrettable Moluccan history, 
of reproachable decisions made by government regarding the Moluccan community, 
and of the pain still felt by many Moluccans, could be highly instrumental in starting a 
healing process for the historical scars, as well as in reducing psychosocial stress and 
consequent adverse health outcomes among Moluccans.

For strengthening the socioeconomic situation of Moluccans, I would like to highlight 
some specific opportunities regarding housing and education. Many Moluccan districts 
consist of rental housing built in the 1960s. We observed overdue housing maintenance 
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in several districts. Moluccans, living in Moluccan districts where the former rental 
rate agreements no longer apply, may have high rents relative to their incomes. 
Strengthening the social rental sector is a major issue in the Netherlands. Reducing or 
removing taxes on social housing providers would expand their financial resources and 
enable improvements such as repairing overdue maintenance work, and lowering rent 
rates to manageable levels. Any such action plan should also give explicit attention to 
Moluccan districts.

Educational status can be strengthened by investing in Moluccan pupils at an early stage. 
Moluccan children, although they speak Dutch, may have language disadvantages due 
to limited vocabularies. In comparison to children with ethnic Dutch parents, the Dutch 
vocabulary heard at home may be limited. I recommend focusing on Moluccan children 
during their school years and making efforts to improve their access to higher education. 
Not only would this strengthen the labour market situation of Moluccans, but it should 
also lead to better health outcomes.

9.4.4 Health research

Health research across immigrant generations is of major importance for understanding 
persisting health disadvantages. More research, qualitative and quantitative, will be 
needed to deepen our insights into the specific causes and factors that bear upon the 
observed health disadvantages of Moluccans in the Netherlands. Such information 
will be crucial for providing early and appropriate care for the more recent Moluccan 
generations and, more generally, will be of great importance for younger immigrant 
generations in host countries.

It is important to investigate the role played by intense community life, adherence to 
traditional diets, traumas from migrant histories, and persistently low socioeconomic 
status in the health of migrants and the ways they deal with health problems. 
Discrimination against Moluccans is also an important issue to investigate. Although 
discrimination may not be a daily phenomenon for Moluccans more than 60 years after 
immigration, discriminatory experiences can still have effects on health, including 
increased risks of stress and depression. In addition, more research is needed into 
possible genetic explanations for health differences found among Moluccans, including 
its relationship with body composition and body fat distribution. Previous studies of 
Asians and Europeans have identified differences in body build and fat distribution at 
the same level of obesity, giving Asians a higher risk for metabolic diseases like diabetes.
[50-52] Similar insights may also apply to Moluccans, whose body build generally differs 
from that of the ethnic Dutch.
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To put the current health status of Moluccans in the Netherlands into a wider perspective, 
comparisons may be made to both Moluccans in their areas of origin (Indonesian 
archipelago and specifically the Moluccan Islands) and Moluccans who in the 1950’s 
went to live in the United States.[53] Possible effects of migration on health might 
be revealed by comparing these three groups in the Moluccan diaspora. In addition, 
comparing Moluccans with other local populations in each country of residence will give 
more insights into determinants of health of Moluccans worldwide.

The use of national registries for research can be important for understanding migrant 
health. The mingling of migrants with host populations over time, resulting in mixed 
marriages and offspring of mixed descent, presents a challenge to research in national 
registries. To overcome this hurdle, such registries need to establish linkage to records 
of parents, grandparents and earlier forebears, thus enabling the specific ethnic roots of 
every individual to be identified.

A follow-up health survey is needed in subsequent (fourth and later) generations 
of Moluccans living in Moluccan districts and in larger cities in the Netherlands. To 
investigate health differences among Moluccans over time, databanks such as Lifelines 
Groningen may be extremely useful. A prerequisite for the use of such databanks is that 
Moluccans be selectable by their surnames.

Special attention is needed to mental health among Moluccans. The indicator for mental 
health used in this thesis, the MHI-5 scale, showed no differences with the people of 
Dutch origin. More specific measures of Moluccan mental health may be needed to 
detect the impact of the traumas experienced in the past.

9.5 Overall conclusion

In the year 2021, Moluccans had been living in the Netherlands for 70 years over multiple 
generations. Even after all those years, the historical scars have not yet healed. They 
are still felt in all generations. I want to use this thesis to provide solid health data for 
the first time, and simultaneously to raise awareness of the adverse health status of 
Moluccan people in the Netherlands. Their health disadvantage is persistent and is 
seen over multiple generations. The prevailing expectation may be valid that the health 
deficits in immigrant populations will converge towards national levels across multiple 
generations. However, our research shows that it may take more than three generations 
before the burden of disease among immigrants will be similar to that of the host 
countries.
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Both basic and applied research is needed to identify the factors that contributed to 
the persistent intergenerational health disadvantages among Moluccans. Small steps at 
community level can already be taken to improve their health status and their healthcare 
uptake. More impact could be achieved by making such community-based initiatives 
part of broader health promotion efforts aimed at future Moluccan generations.
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The Moluccan community is one of the longest residing minority groups (since 1951) 
in The Netherlands with a special history. The aim of this thesis is to map overall 
health status and healthcare utilisation among Moluccans, both as a whole and across 
generations, in the Netherlands. This thesis is divided into three parts. We investigate 
all-cause and cause-specific mortality (part I). In the second part, we share our lessons 
on how to conduct a health survey among Moluccans and show the results on healthcare 
utilisation among this group. In part III, we zoom in on the prevalence of hypertension, 
diabetes, and cardiovascular disease among Moluccans. In this thesis we used three 
data sources; a health survey, the Achmea Health Database and data from Statistics 
Netherlands. 

Part I consists of chapters 2 and 3. Chapter 2 provides an overview of all-cause mortality 
among Moluccans in the Netherlands in the period from 2000 to 2013. We made a 
distinction between three generations and between Moluccans with a mixed and non-
mixed ethnic background. We found high all-cause mortality rates among the different 
generations and both for Moluccans with a mixed and non-mixed ethnic background. 
The magnitude of the differences between Moluccans and the Dutch population was 
smaller in the second and third generation compared to the first generation. 

Chapter 3 describes differences in cancer-related mortality among Moluccans and the 
Dutch population in the period from 2000 to 2013. Higher mortality rates were found for 
liver, uterine, and cervical cancer among Moluccans compared to the Dutch population. 
In contrast, Moluccans have lower risk for cancers of the stomach, oesophagus, kidney, 
or nervous system than the Dutch population. For most cancer types, mortality risk 
varied between generations of Moluccans.

The second part of this thesis examines healthcare use by Moluccans in the Netherlands 
(Chapter 5). For this purpose, we used data from our own health survey in 19 Moluccan 
districts (Chapter 4). Moluccans make less use of certain healthcare services, including 
visits to the general practitioner, outpatient medical specialist, dentist, physiotherapist 
and the use of paid housekeeping services compared to the Dutch population. In the case 
someone uses physical therapy, the number of visits to a physiotherapist is lower among 
Moluccans compared to the Dutch population. Also, at similar risk of hospitalization, the 
frequency of hospital admission is lower among Moluccans than the Dutch population. 
Part III consists of chapters 6, 7 and 8. Chapter 6 describes the prevalence of 
hypertension among Moluccans. Moluccans, both men and women, are more likely to 
have hypertension at an early age compared to the Dutch population. 
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Chapter 7 describes the prevalence of diabetes among Moluccans compared to the Dutch 
population. Moluccans of the first and second generation, both men and women, have 
higher odds for diabetes. For the third generation Moluccans the odds were increased to 
a similar extent, although not statistical significant. 

Chapter 8 describes the prevalence of cardiovascular disease among Moluccans. 
Cardiovascular diseases seem to occur less often among Moluccans than the Dutch 
population. Moluccans have a higher risk of ischemic heart disease, but a lower risk 
of cerebrovascular accidents and cardiac failure. Moluccans are equally likely to have a 
consultation with the medical specialist. Angiotensin II inhibitors, platelet inhibitors, and 
statins are prescribed more frequently to Moluccans than to the Dutch population, as 
are cardiovascular agents in general.

Based on the results in this thesis, we describe several initiatives to improve the health 
of Moluccans in the Netherlands. To increase knowledge about healthcare and stimulate 
healthcare use, among others, webinars on health and health-related topics, education 
through various art forms, culturally adapted screening programs, and health buddies 
can be used. 

The distance of Moluccans to the Dutch society can be reduced by recognizing the 
difficult Moluccan history and the role of the Dutch government in this regard. The socio-
economic position of Moluccans could be improved by making the houses in Moluccan 
districts more sustainable and reviewing the rent rates. The educational position of 
Moluccans could be improved by investing early in elementary school in Moluccan 
students with Dutch language arrears.

More quantitative and qualitative research is needed on, among others, the underlying 
explanations regarding the poor health status of Moluccans. Follow-up research is 
needed to map the health status of the youngest generations. Mapping the health status 
of Moluccans in the country of origin and America is of added value. Also, research 
focused on the mental health among Moluccans is needed.
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De Molukse gemeenschap is een van de langst verblijvende minderheidsgroepen (sinds 
1951) in Nederland met een bijzondere geschiedenis. Het doel van deze thesis is om 
de gezondheidssituatie en zorggebruik van Molukkers, zowel als groep als tussen 
generaties, in Nederland te onderzoeken. Deze thesis is verdeeld in drie delen. We kijken 
naar algemene en oorzaak specifieke sterfte (deel I). In deel II delen wij onze lessen over 
het uitzetten van een gezondheidsenquête onder Molukkers en tonen wij de resultaten 
over het zorggebruik van deze groep. In deel III zoomen we dieper in op het voorkomen 
van hoge bloeddruk, suikerziekte en hart- en vaatziekten onder Molukkers. In deze thesis 
is er gebruikt gemaakt van drie gegevensbronnen; een gezondheidsenquête, de Achmea 
Health Database en data van het Centraal Bureau voor Statistiek. 

Deel I bestaat uit hoofdstuk 2 en 3. Hoofdstuk 2 geeft een overzicht van de algemene 
sterfte onder Molukkers in Nederland in de periode van 2000 tot 2013. Hierbij is 
onderscheid gemaakt tussen drie generaties en tussen Molukkers met een gemengde 
en niet-gemengde achtergrond. Wij vonden hoge algemene sterftecijfers onder de 
verschillende generaties en zowel voor Molukkers met een gemengde en niet-gemengde 
achtergrond. De omvang van de verschillen tussen Molukkers en Nederlanders werd 
kleiner in de tweede en derde generatie in vergelijking tot de eerste generatie. 

Hoofdstuk 3 beschrijft verschillen in kanker-gerelateerde sterfte onder Molukkers en 
Nederlanders in de periode van 2000 tot 2013. Hogere sterftecijfers werden gevonden 
voor lever-, baarmoeder- en baarmoederhalskanker onder Molukkers in vergelijking 
tot Nederlanders. Daarentegen hebben Molukkers een lager risico voor kankers van de 
maag, slokdarm, nier of zenuwstelsel dan Nederlanders. Voor de meeste kankersoorten 
varieerde het sterfterisico tussen de verschillende generaties Molukkers.

Het tweede deel van deze thesis onderzoekt het zorggebruik door Molukkers in 
Nederland (hoofdstuk 5). Hiervoor is data gebruikt uit onze eigen gezondheidsenquête 
in 19 Molukkergemeenten (hoofdstuk 4). Molukkers maken minder gebruik van bepaalde 
zorgvoorzieningen zoals huisartsenzorg, specialistische zorg, tandkundige zorg, 
fysiotherapie en huishoudelijke hulp dan Nederlanders. Indien men gebruik maakt van 
fysiotherapie, dan is het aantal bezoeken lager onder Molukkers dan bij Nederlanders. 
Ook is bij vergelijkbaar risico op ziekenhuisopname, de frequentie van ziekenhuisopname 
lager onder de Molukkers dan Nederlanders. 

Deel III bestaat uit de hoofdstukken 6, 7 en 8. Hoofdstuk 6 geeft inzicht in het voorkomen 
van hoge bloeddruk onder Molukkers. Molukkers, zowel mannen als vrouwen, hebben al 
op jonge leeftijd een hogere kans op hoge bloeddruk in vergelijking tot Nederlanders. 
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Hoofdstuk 7 beschrijft het verschil in het voorkomen van suikerziekte onder de Molukkers 
in vergelijking tot de Nederlanders. Molukkers van de eerste en tweede generatie, zowel 
mannen als vrouwen, hebben een hogere kans op het krijgen van suikerziekte. Voor de 
derde generatie Molukkers vonden we een vergelijkbare, maar niet significant, verschil. 

Hoofdstuk 8 beschrijft het voorkomen van hart- en vaatziekten onder Molukkers. Hart- 
en vaatziekten lijken minder vaak voor te komen onder Molukkers dan bij Nederlanders. 
Kijken we naar specifieke hart- en vaatziekten dan hebben Molukkers een hogere kans op 
ischemische hartziekten, maar een lagere kans op cerebrovasculaire aandoeningen en 
hartfalen. Molukkers hebben even vaak een consult bij de medisch specialist. Angiotensine 
II-remmers, bloedplaatjesremmers en statines worden vaker voorgeschreven aan 
Molukkers dan aan Nederlanders, evenals cardiovasculaire geneesmiddelen in het 
algemeen.

Op basis van de resultaten in deze thesis beschrijven wij enkele initiatieven met 
betrekking tot het verbeteren van de gezondheidssituatie van Molukkers in Nederland. 
Om de kennis over zorg en zorggebruik te stimuleren kan er ingezet worden op onder 
andere webinars over gezondheid en gezondheid gerelateerde onderwerpen, voorlichting 
via verschillende kunstvormen, cultureel aangepaste screening programma’s, en health 
buddy’s. 

De afstand van Molukkers tot de Nederlandse samenleving kan worden verkleind door 
erkenning van de moeilijke Molukse geschiedenis en de rol daarin van de Nederlandse 
overheid. De sociaaleconomische positie van Molukkers zou kunnen worden verbeterd 
door de huizen in de Molukse wijken te verduurzamen en de huurprijs te herzien. De 
onderwijspositie van Molukkers kan worden verbeterd door vroegtijdig op de basisschool 
te investeren in Molukse leerlingen met achterstanden in Nederlandse taal.

Meer kwantitatief en kwalitatief onderzoek is onder andere nodig naar de onderliggende 
verklaringen met betrekking tot de slechtere gezondheidspositie van Molukkers. 
Vervolgonderzoek is nodig om de gezondheidssituatie in kaart te brengen van de jongste 
generaties. Onderzoek naar de gezondheidssituatie van Molukkers in het land van 
herkomst en Amerika is van toegevoegde waarde. Tevens is er onderzoek nodig gericht 
op de mentale gezondheid onder Molukkers.
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