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Abstract 

Objective South Asians living in western countries have shown higher prevalence of 

cardiovascular disease and related non-communicable diseases as compared to the local 

populations. The aim of this study was to compare the general health status and prevalence of 

myocardial infarction (MI), diabetes, high blood pressure, overweight, obesity, and fruit and 

vegetable intake between Pakistani immigrants in The Netherlands and Amsterdam 

population. 

Design A health survey was conducted in 2012-2013 among Pakistanis in The Netherlands. 

Results were compared with a health survey conducted among inhabitants of Amsterdam in 

2012. 154 Pakistanis from four big cities of the Netherlands and 7218 inhabitants of 

Amsterdam participated. The data for Amsterdam population was weighed on the basis of 

age, gender, city district, marital status, ethnicity and income level while the data for 

Pakistanis was weighed on the basis of age and gender to make both datasets representative of 

their general population. 

Results Pakistanis reported a high prevalence of MI (3.3%), diabetes (11.4%), high blood 

pressure (14.4%), overweight (35.5%) and obesity (18.5%) while Amsterdam population 

reported the prevalence’s as 2.5% for MI, 6.8% for diabetes, 15.3% for high blood pressure, 

28.1% for overweight and 11.1% for obesity. Pakistanis had a significantly higher level of MI 

(OR=2.71; 95%CI: 1.19-6.14), diabetes (OR=4.41; 95%CI: 2.66-7.33) and obesity (OR=2.51; 

95%CI: 1.53-4.12) after controlling for age, sex and educational level with Amsterdam 

population as the reference group. Pakistanis showed a higher intake of fruit and fruit juice as 

compared to Amsterdam population though the latter showed a higher intake of cooked 

vegetables. 

 

Conclusion Higher prevalence of MI, diabetes and obesity among Pakistanis than Amsterdam 

population indicate the need for health scientists and policy makers to develop interventions 

for tackling non-communicable diseases and its determinants among Pakistanis living in The 

Netherlands.  

 

Key Words: Immigrant Pakistani, MI, Diabetes, Overweight, Obesity, Fruit and Vegetables 
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Introduction 

Health disparities between minority groups in European countries and the local population 

have been documented quite extensively in the literature (Yusuf et al. 2001; Kelleher 2006; 

Dijkshoorn 2013; Dressler 2005).  Studies have shown an elevated risk of coronary heart 

disease and diabetes type 2 among immigrants from South Asia as compared to the local 

population in the UK (Mather 1985; McKeigue 1989). In addition, South Asians (Hindustani 

Surinamese) have shown a higher prevalence of diabetes as compared to the ethnic Dutch and 

the African Surinamese people in Amsterdam, The Netherlands (Bindraban et al. 2008). South 

Asians also have a higher prevalence of obesity as compared to Europeans (Bhopal 1999). 

Similarly South Asians have shown higher blood pressure as compared to whites, which is an 

important predictor for cardiovascular disease (Jafar et al. 2005; Cappuccio 1997). A possible 

explanation for the poor health of immigrants could be genetic predisposition, unhealthy diets, 

lack of exercise and poor working conditions in the host country (Rankin 2001; Balrarajan 

1995; Wild 1997). 

 

CVD (cardiovascular disease) including myocardial infarction is the leading cause of death in 

both developing and developed countries. South Asian countries (Pakistan, India, Sri Lanka, 

Nepal and Bangladesh) have the highest rates of CVD globally (Ramaraj 2008). Previous 

research work has highlighted the high incidence of CVD burden within South Asian 

countries, but CVD rates among South Asian immigrants living in western countries have 

been under emphasized (Ramaraj 2008).  

 

Obesity is increasing in all regions of the world in adult men and women (Anand 2011). It 

highly contributes to the disease burden in general and cardiovascular disease (CVD) in 

particular, which is the leading cause of death worldwide and therefore a major public health 

concern (Yusuf 2004; Finucane MM 2011). There is increasing evidence that diabetes, high 

blood pressure and obesity play an important role in the high CVD burden among South 

Asian populations (Vasan et al. 2001; Kaye et al. 1991; Seven countries study 1980).  

 

The worldwide prevalence of diabetes is expected to double within the next two decades, with 

the greatest increase occurring in Asia and the Indian subcontinent, where it will affect more 

than 130 million individuals (Petersen 2006).  Unlike other traditional risk factors, the 

prevalence of diabetes is found to be uniformly higher in South Asians than in other ethnic 
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populations (Samanta 1991). There are other correlates of diabetes as hypertension, 

overweight and physical inactivity (Baltazar 2004). 

 

The indigenous population of South Asia is showing a burgeoning burden of high blood 

pressure and increased body weights (Engelgaau 2001). Migration exacerbates these risk 

factors among the South Asian population as shown by Patel in a comparative study between 

the immigrant Punjabi Indians living in West London and their siblings living in Indian 

Punjab; the results clearly showed that the immigrant Punjabis had higher prevalence of high 

blood pressure and higher BMI as compared to their counterparts in Indian Punjab (Patel et al. 

1995).  

 

Fruits and vegetables have a protective effect against CVD (Hung et al. 2004). Similarly diet 

also plays a crucial role in prevention of diabetes (Pan 1997). The traditional South Asian diet 

consists of leafy vegetables and seasonal fruits. Migration plays an important role in changing 

the traditional diet due to exposure to the food habits of the host culture. The change in 

dietary habits of the migrants is context-dependent; people migrating to different countries 

change their food habits in connection with the prevailing dietary culture. South Asians 

migrating to different European countries have shown different responses in terms of their 

change in dietary habits in general and change in the intake of fruits and vegetables 

particularly. For example  Pakistani and Indian immigrants have been shown to consume 

fruits and vegetables daily in an earlier research by Bhopal et al in Newcastle, England 

(Bhopal 1999). On the other hand, Pakistani women living in Oslo reported less consumption 

of fruits and vegetables  after migration from Pakistan to Norway (Mellin Olsen 2005).    

 

Studies in the Netherlands indicate that non-western ethnic minorities in The Netherlands  

have higher relative risk of developing diabetes  and CVD as compared to the local Dutch 

population (Ujcic-Voortman 2012). However, most of the health related studies in The 

Netherlands (Nicolaou 2009; Nicolaou 2006) have focused on the largest ethnic minority 

groups; Surinamese, Moroccan and Turkish immigrants. Although a large proportion of 

Surinamese residents are of South Asian origin, the large heterogeneity among South Asian 

populations regarding their disease prevalence (Bhopal 1999), implies that findings regarding 

the disease risk of South Asian Surinamese are not necessarily applicable to the other South 

Asian groups like Pakistanis living in The Netherlands.  
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The Pakistani community in The Netherlands is a “hidden community”.  There are about 20, 

653 Pakistanis in Netherlands; of whom 11,438 are males.  Most of them were born in 

Pakistan (about 10,800) according to central bureau of statistics, the Netherlands. 

To our knowledge no earlier study has explored the health of Pakistani immigrants living in 

The Netherlands. Therefore, this study will compare the general health status and prevalence 

of MI, diabetes, overweight, obesity, high blood pressure and fruit and vegetable intake 

between Pakistani immigrants living in The Netherlands to that of general population living in 

Amsterdam.  
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Methods 

We compared the data from two different health surveys conducted in The Netherlands. 

Details about collection of data in both studies are given below. Ethnicity was defined as self-

identified/self-reported.   

Health survey among Pakistanis  

This was a population based, cross sectional study conducted among Pakistani immigrants in 

big cities of The Netherlands (Amsterdam, Rotterdam and the Hague) and Almere. The study 

included the completion of a questionnaire about chronic diseases, diet and other lifestyle 

measures. An existing questionnaire from the Amsterdam public health service was modified 

to develop a more food based questionnaire (AGM 2008). The aim was to develop a 

questionnaire about cardiovascular disease and the dietary intake of the Pakistanis living in 

The Netherlands. The original questionnaire was health related, generic, self-reported and 

close-ended. The questionnaire was then adapted to the immigrant Pakistani population living 

in The Netherlands. The item “Lifestyle Nutrition” was elaborated with the help of related 

literature about the dietary habits of Pakistani immigrants in other western countries; Pubmed 

search with terms as cardiovascular disease, Pakistani immigrants, food habits and a relevant 

food questionnaire with the project title “Impact of dietary patterns on the metabolic 

syndrome in the South Asian population of the UK” from the world health organization 

(WHO) were used. The study focused on adults who were 18 years or older. The inclusion 

criterion was that Pakistanis who are born in the Netherlands and Pakistanis who are born 

outside the Netherlands and have migrated to the Netherlands were included in our study. 

Self-identification as a Pakistani was used as an inclusion criteria. 

 Participants were reached through a number of methods including festivals, mosques, 

Pakistani shops, embassy of Pakistan and with the help of student assistants. Key persons in 

the community also helped us reaching the community, including prayer leaders and 

community leaders. Additionally, the study was advertised through leaflets and posters at the 

community centers, shops and mosques. The questionnaires were distributed among the 

Pakistani immigrants in four different cities of The Netherlands. The participants were given a 

choice, either to fill the questionnaire at the spot or to take it home, fill it in and send it back 

to the researchers. The two Pakistani student assistants (SA, BA) and a Turkish colleague 

(FC) also helped in getting the questionnaire filled by the community. The student assistants 
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(who were born in The Netherlands and had extensive contacts with the Pakistani community) 

went into the Pakistani community and got the questionnaires filled. 

In total 154 Pakistanis participated in the study.  

This study was conducted according to the guidelines laid down in the Declaration of 

Helsinki. The study was totally anonymous and each person was informed personally about 

the background of the study and was asked for his/her verbal consent. According to Dutch 

laws and regulations for scientific approval of a study, “Verbal consent is required and is 

enough from those involved if the study is totally anonymous” according to Dutch laws about 

the scientific studies dealing with humans. The study protocol was approved by the Medical 

Ethics committee of VU Medical centre, Amsterdam.  

The data collection started in June 2012 and ended in July 2013.    

 

Health survey among the local Amsterdam population 

This cross sectional study was conducted in 2012 by the Amsterdam Public Health Service 

among a sample of about 19,000 inhabitants of Amsterdam aged 19 years and over. Of them 

7,218 completed the questionnaire, a response of 38 percent. The study consisted of 

completion of a questionnaire on paper or on the Internet about mental and physical health, 

fruit and vegetable intake and other lifestyle measures. The participants were invited to 

participate in the research through a letter sent to their homes. The letter contained a special 

login code and website address through which participants can fill in the questionnaire online. 

For older participants, i-e, 65 and above, paper questionnaire was sent. The option for internet 

response or paper response was open to all age groups.  

The questionnaire is attached as supplementary material. Participants received written 

information about the health survey. The study protocol was approved by the Medical Ethical 

Committee of the Academic Medical centre, University of Amsterdam, the Netherlands.  

 

Measurements 

All variables used in this analysis are self-reported. BMI was calculated from height and 

weight. In the analyses, data on overweight as BMI ≥ 25.0- 30.0 kg/m2 and obesity as BMI ≥ 
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30.0 kg/m2  (WHO 2016), general health status which was measured with a single item ((very) 

good versus fair/(very)poor), cardiovascular disease (myocardial infarction), diabetes and 

high blood pressure (doctor diagnosed) was taken. Frequency of intake of dietary items (per 

day) was asked and for fruit and vegetables we also asked for the usual amounts consumed. 

We also asked about intake of fruits, vegetables and fruit juices (frequency and amount) and 

then compared for both populations; the amount of fruits and vegetables consumed was asked 

in tablespoon.  In addition, data on socio-demographic variables were used, namely age, sex, 

marital status (married or cohabiting and other), highest finished educational level (primary, 

secondary/higher secondary and university education) and paid work (yes or no).  

 

Statistical analysis 

Data weighing  

The data for both the Amsterdam population and Pakistani population was weighed to make 

them representative of the general population. The rationale for weighing was to correct for 

the stratification of the sample and for non-response among Amsterdam population, so we 

weighed the data to the population structure on 1st Sept 2012 for gender, age, marital status, 

income, ethnicity, city district and rate of urbanization. This way the results are representative 

for the Amsterdam population for these characteristics. Because of the stratification of the 

sample to age and city district, we had to weigh the data to correct this. Similarly the 

Pakistani population was weighed to the age and gender distribution of the Pakistani 

population in the Netherlands on 1st June 2014. This was also needed to correct for unequal 

response in different groups. Thus the procedure involved weighing the participants against 

their known background characteristics in different categories like age and gender and if a 

certain category has less number of participants, it will get more weight and vice versa. 

 

 Data were analyzed using SPSS package, version 21.0. Descriptive statistics was used to 

calculate prevalence’s. We used binary logistic regression to test the differences between the 

Amsterdam population and Pakistani population; unweighed data was used for this analysis.  

In model 1 we controlled for age (as a continuous variable) and gender. In model 2 

educational levels was added. Statistical significance was set at 0.05 and 0.01. The results 

were reported with a 95% confidence interval.  
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Results 

Table 1 shows the demographic characteristics of both the Pakistani and the Amsterdam 

population. The Pakistani population had more males (62.1%) than females and the majority 

were married (65.7%). The Pakistani population had a large representation of young people; 

only 3.5 % were either 61 years old or older. Many Pakistanis reported having finished only 

primary (13.9%) or secondary school (24.6%) and many (36.1%) had no paid job. The 

Pakistani population also reported high prevalence of MI (3.3%), diabetes (11.4%), 

overweight (35.5%) and obesity (18.5%).  

 

The Amsterdam population had more females (51.2%) and the number of inhabitants who 

were married or cohabitating was almost similar to the number of inhabitants who were not 

married or not cohabitating. The age distribution of the Amsterdam population was more 

balanced; there were 20.9% people above the age of 61 while 33.7% people were 40-60 years 

old. The Amsterdam population was highly educated with 72.6% reporting having attended 

tertiary level education. One third of the Amsterdam adult population had no paid job 

(34.1%), but this figure includes people above the age of 61, a lot of whom were retired.  The 

Amsterdam population reported high prevalence of overweight (28.1%) and obesity (11.1%)  

while the prevalence of MI and diabetes was 2.5% and 6.8% respectively.  

 

Table 2 shows that after controlling for age and sex, the prevalence of self-reported  diabetes 

and obesity was higher among the Pakistani population as compared to the Amsterdam 

population. In addition, the odds ratios for having MI,  diabetes and obesity increased after 

adding educational level to the model and the results remained significant. We found no 

differences in the prevalence of high blood pressure and overweight between the Pakistani 

and the Amsterdam population.  

 

Table 3 shows the frequency of fruit and vegetable intake. The Amsterdam population 

reported more frequent consumption of cooked and fried vegetables (62.3%) as compared 

with less frequent use of raw vegetables (28.9%), fruits (57.0%) and fruit juice (34.6%). On 

the other hand Pakistanis reported more frequent consumption of fruits (62.1%) and fruit juice 

(43.7%) and less frequent intake of cooked and fried vegetables (24.5%) and raw vegetables. 

Table 3 also shows the amount of fruit and vegetables consumed daily in terms of tablespoons 

or pieces of fruits or glasses of fruit juice. The Amsterdam population generally reported 
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consuming higher amounts of fruits and vegetables but drinking fewer glasses of fruit juice 

while Pakistanis reported the opposite.  

 

Table 4 shows that after controlling for age and sex, the intake of cooked vegetables was 

higher among the Amsterdam population as compared to the Pakistanis. Conversely 

Pakistanis showed higher intake of fruit juice as compared to the Amsterdam population. The 

addition of educational level to the model increased the differences between Pakistanis and 

Amsterdam population in terms of frequency of intake of cooked vegetables. Pakistanis also 

showed higher frequency of fruit intake as compared to Amsterdam population after 

controlling for age, sex and educational level.  
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Discussion 

Our study shows that Pakistanis reported higher prevalences of myocardial infarction, 

diabetes, and obesity as compared to the Amsterdam population.  There were no differences 

in self-reported health between the Amsterdam population and the Pakistani population. 

Pakistanis reported more frequent use of fruits, fruit juice intake and raw vegetables while less 

frequent use of cooked and fried vegetables as compared to the Amsterdam population; also 

the amount of cooked vegetables consumed by Pakistanis is lower than the Amsterdam 

population and fruit juice intake is higher. After addition of educational level to our model, 

the ethnic differences increased. It can also be noted that in our study, since the sample is not 

weighted with regard to education, it may indicate that the bias of the sample towards subjects 

with high SES is high. The results of our study show that immigrant Pakistanis living in The 

Netherlands fare worse as compared to the local Amsterdam population in terms of obesity, 

MI and diabetes. This is consistent with evidence from UK and Norway. The health surveys 

of England and the Oslo immigrant health study have shown higher prevalence of CVD, 

diabetes, high blood pressure, overweight and obesity among the Pakistani population as 

compared to the local populations (Zaninotto 2007; Kumar et al. 2006; Glenday et al. 2006). 

When we compare our study to the Health Surveys of England and the Oslo immigrant health 

study, we see that Pakistanis living in England and Oslo exhibit overall higher prevalence of 

obesity as compared to Dutch Pakistanis. However, on the diabetes front, Dutch Pakistanis 

report a similar prevalence as their English counterparts but Pakistanis living in Oslo have a 

slightly higher prevalence than Dutch Pakistanis. An important point is that data in this paper 

is self-reported which is similar to the Oslo immigrant health study, the health surveys of 

England reported doctor diagnosed cardiovascular disease and diabetes.   

However, the high prevalence of overweight, obesity and related non-communicable diseases 

is not only confined to immigrant Pakistanis, but is also quite evident among the Pakistanis 

living in Pakistan. In a study comparing the prevalence of obesity and diabetes between 

indigenous Pakistanis and Pakistanis living in Oslo, Norway, a higher prevalence of diabetes 

and obesity among migrant Pakistanis exists as compared to indigenous Pakistanis (Zahid et 

al. 2001). The National Health Survey of Pakistan and the Pakistan National  diabetes survey 

has shown quite high prevalence of overweight, obesity, CVD, diabetes, high blood pressure 

and hypercholesterolemia among the indigenous Pakistani population (Shera et al. 2010; Jafar 

2006; Jafar et al. 2003). Pakistan stands 9th regarding the prevalence of obesity worldwide 

(Marie 2013). When we compare our study to the National Health Surveys of Pakistan, it is 
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quite evident that Dutch Pakistanis show a higher prevalence of diabetes and obesity as 

compared to the indigenous Pakistani population. This might be explained by the change in 

lifestyle including diet and physical activity after migration. It must be noted that the Asian 

population exhibit high risk of type 2 diabetes and cardiovascular diseases at BMI cutoff 

points lower than the current standard BMI cutoff points of 25 kg/m2 for overweight and 30 

kg/m2 for obesity. Thus, new BMI cutoff points of 23 kg/m2  for overweight and 27.5 kg/m2 

for obesity were proposed in a (WHO expert consultation). When applying these BMI cutoffs, 

the Pakistani population had a prevalence of 36.0% and 38.8% for overweight and obesity 

respectively in our study. 

 

According to the guidelines of World Health Organization, 200 grams of fruits and vegetables 

each are recommended every day. In the Netherlands, at least 2 portions of both fruits and 200 

grams of vegetables are recommended daily (Agudo 2005).  The intake of fruits and 

vegetables in our study is not very high in terms of recommended amount of fruits and 

vegetables among both the Pakistani and the Amsterdam population. Pakistanis showed more 

frequent use of fruits, fruit juice and raw vegetables as compared to the Amsterdam 

population but the amounts consumed by the Pakistani population were lower than amongst 

the Amsterdam population.  Previous literature has shown that the risk of CVD is decreased 

by 4% for each additional portion per day of fruit and vegetables and by 7% for fruit 

consumption (Dauchet 2006). Similarly, the frequent use of fruits has shown a protective 

effect against the cardiovascular disease (Strandhagen 2000). 

 

A large number of Pakistani immigrants reported a daily intake of fruit juice. A high 

consumption of fruit juice is associated with a higher risk of Type 2 diabetes (Muraki et al. 

2013) and it is recommended to replace fruit juice with whole fruits. Reasons for an 

insufficient fruit and vegetable intake were not explored in our study, but in qualitative 

interviews conducted in Oslo, women of Pakistani descent reported that “we do not get fresh 

fruits and vegetables here in Oslo as we use to get it in Pakistan and the taste is also not the 

same” (Raza et al. 2015 unpublished results).  Pakistanis living in Pakistan use seasonal fruits 

and traditional sweet and sour drinks. With urbanization and westernization, the use of 

processed fruit drinks is increasing among people of Pakistan. After migration to a western 

country like The Netherlands, Pakistanis are exposed to western culture. The urge to conform 

to this culture may also influence the dietary habits. It might be the case that Pakistanis living 
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in The Netherlands do not have access to traditional Pakistani fruits but they have easy access 

to the processed fruit juices which might have played a role in their increased consumption of 

fruit juices. In this study we focus on F&V intake in order to draw comparisons with the local 

Amsterdam population. A more extensive analysis of dietary habits in the Pakistani 

population has been reported elsewhere (Raza et al. 2015 unpublished results).  

 

Strengths and Limitations 

Our study was the first of its kind to explore the differences between the Pakistani and the 

Amsterdam population regarding the non-communicable diseases and fruit and vegetable 

intake. This study has provided evidence regarding the ethnic health inequalities of immigrant 

Pakistanis living in the Netherlands as compared to the local population.  

 

The study also had limitations. Self-reporting was the mode of data collection for both health 

and socio-demographic variables in this study. Data collected by self-reporting has often 

raised concerns on its validity. However, self-reported health has been widely reported in the 

earlier studies. Social desirability bias is one of the problems with the self-reported intake of 

fruits, vegetables and BMI. It has been reported in an earlier study that people report higher 

intake of fruits and vegetables as compared to their actual intake to gain appreciation and 

avoid criticism (Power 1998; Grant 1995; Miller 2008). We might have encountered it in our 

study. Although we measured a broader spectrum of dietary factors in the study among 

Pakistanis (Raza et al. 2015 unpublished results) but for this paper, our desire to make a 

comparison with the Dutch population meant we could only report the F&V and fruit juice 

consumption. Similarly for the comparison reason we did not report on the physical activity 

of Pakistanis in this paper. Another limitation was that we did not measure central obesity 

among our sample as central obesity correlates better with risk of CVD and type II diabetes, 

especially among South Asians. 

 Another methodological challenge was related to the low participation rate for immigrant 

Pakistanis in our study, so one should be cautious about generalizing the results. Low 

participation in epidemiological studies may threaten the validity and generalizability of the 

results due to the possibility of selective participation (Ness et al. 1997). Selection bias is an 

important issue while conducting studies among the ethnic minorities. Overall, there was low 

response rate and men were over represented among the Pakistani population. As has been 

shown by other researchers, accessing South Asian communities is difficult, and is an 
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impediment to research (Bhopal 1999). It must be noted that the sample for both Pakistanis 

and the Amsterdam population was weighed to make them more representative of the general 

population. The Amsterdam population was weighed on the basis of age, gender, city district, 

marital status, ethnicity and income level. We needed to weigh the Amsterdam sample to 

correct for the stratification of the sample and for non-response. In order to make the 

Pakistani sample more compatible with the data for the Amsterdam population and also to 

make it more representative for the total Pakistani immigrant population, it was weighed to 

the age and gender distribution of the Pakistan population in the Netherlands. We were not 

able to weigh the Pakistani population for other factors, such as city district for which the 

Amsterdam population was weighed, due to unavailability of information on these factors for 

the Pakistani population. This may explain some of the differences observed between the two 

populations.  

Our study has contributed to the existing literature by providing evidence about the non-

communicable disease burden and fruit and vegetable intake among Pakistanis living in The 

Netherlands. For the comparison population (data from Amsterdam public health service), we 

must note that the Amsterdam population is a mix of ethnic backgrounds, about half of them 

being Dutch. Among the ethnic minorities, Moroccans, Turkish and Surinamese make up the 

largest ethnic minority groups in Amsterdam followed by other European and non-European 

nationals; there are around 20,000 Pakistanis living in the Netherlands and a significant 

number lives in Amsterdam according to central bureau of statistics, the Netherlands.  Thus it 

will be interesting in future studies to look at the dietary and disease prevalence differences 

between different ethnic groups living in Amsterdam.  
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Conclusion 

Our study was the first to compare the Pakistani immigrant population with the local 

Amsterdam population in terms of general health status and the prevalence of MI, diabetes, 

high blood pressure, overweight and obesity. We also looked into the fruit and vegetable 

consumption among both the populations. Higher prevalence of MI, diabetes and obesity 

among immigrant Pakistanis as compared to the local Amsterdam population is consistent 

with what is observed in international studies and needs attention. The insight provided by our 

study can be used by health scientists, policy makers and the community itself to reduce the 

burden of non-communicable diseases e.g. by encouraging the intake of vegetables among 

Pakistanis living in The Netherlands. This can be done by develop interventions targeting 

both dietary behaviors and the dietary environment of Pakistanis living in the Netherlands.  
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Abbreviations 

MI Myocardial infarction 

F&V Fruits and Vegetables 
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Table 1 Sociodemographic characteristics, general health status, MI, diabetes, high blood 

pressure, overweight and obesity among the Pakistani population in the Netherlands and the 

Amsterdam population   (weighted percentages) 

 
 

                                                           Pakistani                         Amsterdam Population 

                                                           n = 154                                     n = 7218 

 
 

Age Groups 20-40 

years 

63.7 47.0 

 41-60 

years 

32.8 33.7 

 ≥ 61 3.5 20.9 

Gender  

Male  62.1 48.8 

Female  37.9 51.2 

Marital status    

Married or 

cohabiting 

 65.7 51.5 

Other    34.3 48.5 

Educational Level  

Primary  13.9 9.8 

Secondary / Higher 

Secondary 

 24.6 17.7 

Tertiary / 

University 

 61.5 72.6 

Paid Work 

Yes  63.9 65.9 

No*  36.1 34.1 

*home makers, unemployed, students and above 65 are considered as unpaid 
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Table 1 (Continued) Sociodemographic characteristics, general health status, MI, diabetes, 

high blood pressure, overweight and obesity among the Pakistani population in the 

Netherlands and the Amsterdam population (weighted percentages) 

 
                                                         Pakistani                         Amsterdam Population 

                                                           n = 154                                     n = 7218 

 
 

General Health 

Status 

 

Good 78.5 75.3 

 Fair/Poor 21.5 24.7 

Myocardial 

Infarction 

 3.3 2.5 

Diabetes  11.4 6.8 

High Blood 

Pressure 

 14.4 15.3 

Overweight (BMI 

25-30 kg/m2) 

 35.5 28.1 

Obesity (BMI ≥30 

kg/m2) 

 18.5 11.1 

 

*The Pakistani sample was weighted on the basis of age and gender to the respective 

Pakistani population while the Amsterdam sample was weighted on the basis of age, gender, 

city district, marital status, ethnicity and income level to the respective Amsterdam population 
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Table 2 Differences in general health status, MI, diabetes, high blood pressure, overweight 

and obesity between Pakistanis and the Amsterdam population (odds ratios and 95% 

confidence intervals). Amsterdam population was taken as a reference group. 

 

   

 
 

 

 Model 1: age + sex    Model 2: age + sex 

+ educational level 

 OR 95%CI  OR 95%CI 

Poor Health Status 

 

0.90 0.60-1.36 Poor Health Status 

 

1.10 

 

0.69-1.74  

MI 2.13 0.99-4.57 MI 2.71* 1.19-6.14 

Diabetes 3.03** 1.88-4.90 Diabetes 4.41** 2.66-7.33 

High Blood 

Pressure 

1.30 0.81-2.11 High Blood Pressure 1.57 0.94-2.62 

Overweight (BMI 

25-30 kg/m2) 

1.37 0.90-2.09 Overweight (BMI 

25-30 kg/m2) 

1.53 0.94-2.47 

Obesity (BMI >30 

kg/m2) 

1.90* 1.37-3.49 Obesity (BMI >30 

kg/m2) 

2.51** 1.53-4.12 

 

*P<0.05, **P<0.01. 
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Table 3 Frequency and amount of fruit and vegetable intake among the Pakistanis in the Netherlands and the Amsterdam population (weighted 

percentages) 

Number of 

days/week 

< 1 

 

1-2 

 

3-4 

 

5-7 

 

 Pakistani Amsterdam 

Population 

Pakistani Amsterdam 

Population 

Pakistani Amsterdam 

Population 

Pakistani Amsterdam 

Population 

Cooked and 

fried 

vegetables 

6.1 1.6 30.8 8.5 38.6 26.2 24.5 62.3 

Raw 

Vegetables 

10.5 9.2 19.7 32.1 36.7 29.8 33.2 28.9 

Fruit 2.2 6.1 13.5 14.1 22.3 23.0 62.1 57.0 

Fruit Juice 12.0 19.0 14.3 23.5 28.9 22.9 43.7 34.6 

Number of tablespoons of vegetables/Pieces of Fruit/Glasses of Fruit Juice 

Cooked and 

fried 

8.7 2.3 34.4 29.7 39.6 53.7 17.3 15.2 

Raw 

vegetables 

15.1 8.5 31.0 35.3 36.5 42.5 17.4 13.7 

Fruit 1.6 3.3 66.1 71.5 18.5 20.1 13.9 5.0 

Fruit Juices 6.5 15.1 68.3 69.0 13.7 11.9 11.2 4.1 

1 Tablespoon = 14 grams and 1 piece of fruit = a mid-size apple or 2 mandarins  
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Table 4 Differences in fruit and vegetable intake between Pakistani population in the 

Netherlands and the Amsterdam population (odds ratios and 95% confidence intervals). 

Amsterdam population was taken as a reference group. 

 

 Model 1: age + sex    Model 2: age + sex 

+ educational level 

 OR 95%CI  OR 95%CI 

Intake of cooked 

vegetables 5-7 days a 

week 

 

0.20** 0.14-0.30 Intake of cooked 

vegetables 5-7 

days a week 

0.17** 0.11-

0.27 

Intake of raw vegetables 

5-7 days a week 

 

1.46* 1.03-2.08 Intake of raw 

vegetables 5-7 

days a week 

1.54* 1.03-

2.29 

Intake of fruit 5-7 days a 

week 

1.69* 1.20-2.39 Intake of fruit 5-7 

days a week 

1.70* 1.13-

2.54 

Intake of fruit juice 5-7 

days a week 

1.75** 1.25-2.45 Intake of fruit 

juice 5-7 days a 

week 

1.48* 1.01-

2.19 

Intake of 3 or more 

tablespoons of cooked 

vegetables per day 

0.67* 0.48-0.94 Intake of 3 or 

more tablespoons 

of cooked 

vegetables 

0.72 0.48-

1.06 

Intake of 3 or more 

tablespoons of raw 

vegetables per day  

1.01 0.71-1.43 Intake of 3 or 

more tablespoons 

of raw vegetables 

1.02 0.68-

1.52 

Intake of 2 or more pieces 

of fruit per day  

0.70* 0.49-0.99 Intake of 2 or 

more pieces of 

fruit 

0.63* 0.42-

0.95 

Intake of 2 or more 

glasses of fruit juice per 

day  

1.02 0.72-1.43 Intake of 2 or 

more glasses of 

fruit juice 

0.95 0.64-

1.41 

*P<0.05, **P<0.01 
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