
Introduction 
Migration and acculturation are associated with risks of 
chronic disease patterns.1,2 Most epidemiological studies 
have shown that South Asians living in western countries 
have a higher risk of cardiovascular disease (CVD) as 
compared to local population.2,3  Pakistan is one of the 
largest countries in South Asia, with a population of 180 
million. CVD accounts for 34% of all deaths in Pakistan.4 In 
addition, Pakistan stands 9th regarding prevalence of 
obesity worldwide.5  

It is worthwhile to note that diet is presumed to be a key 
lifestyle factor contributing to this increased risk.6,7 The 
traditional South Asian cuisines mainly consist of rice, 
wholemeal grains, meat and a variety of fruits and 
vegetables; fish is not part of traditional diet, but it is 
consumed largely in coastal areas of South Asia. In 
addition, cooking at home is preferred for economical 
and cultural reasons. After migration to western 
countries, though, South Asians are influenced by the 
food culture of local population, while they contribute to 
widening the spectre of existing food habits through 
shops and restaurants, like other migrant communities.8,9 

Different surveys in Pakistan have shown healthy trends 
towards high consumption of fish and fruit, but 
vegetables are consumed in lesser amounts especially in 
urban areas, which is unhealthy. In addition, 23% 
participants reported consumption of red meat daily.10,11 
Traditional cooking methods include deep frying and use 
of pressure cooker in Pakistani cuisine.12  

There is a large Pakistani diaspora living in western 
countries such as Norway and England. Most of the 
studies on dietary patterns of Pakistani immigrants have 
been conducted in Norway and England. A cross sectional 
study in Oslo among Pakistanis reported increased 
consumption of oil, meat, fish and potatoes and 
decreased consumption of beans and lentils after 
migration from Pakistan.13  Similarly a focus group among 
women of Pakistani descent in Oslo reported changes in 
meal pattern and meal composition.14 The response of 
immigrants to a particular food environment in a country 
determines their vulnerability to non-communicable 
diseases including cardiovascular diseases. Thus findings 
about dietary habits of Pakistanis living in Norway and UK 
could be similar or different from Pakistanis living in The 
Netherlands.  

There are 18579 Pakistanis in Netherlands according to 
the Central bureau of statistics, The Netherlands; 10493 
are males while 8086 are females.15 Pakistanis have 
shorter mean duration of stay in The Netherlands (20-30 
years) as compared to Pakistanis living in UK and USA 
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(more than 40 years).16 

In The Netherlands, most of the studies pertaining to diets 
of immigrants have focused on Surinamese, Moroccan 
and Turkish immigrants due to their large presence.17,18 
Approximately 80% of the Surinamese residents of The 
Netherlands are either of South Asian or Afro-Caribbean 
origin. However, there is large heterogeneity among 
South Asian populations regarding their disease and 
dietary patterns19 implying that findings regarding diet 
and disease risk of South Asian Surinamese are not 
necessarily applicable to Pakistani migrant population.    

There is no earlier study exploring dietary habits of 
immigrant Pakistanis in The Netherlands. This leads us to 
ask the following explorative research questions. 

Is food intake being associated with risks of 
cardiovascular disease among Pakistani immigrants living 
in The Netherlands?  

How dietary habits influence such risks among them after 
migration? 

Methods 
This was a cross sectional study conducted in the 
Netherlands. Data collection started in March 2012 and 
ended in July 2013 in the Netherlands. The data was 
collected using questionnaire method regarding diseases, 
diet and other lifestyle measures. The study included 
adults who were 18 years or older Pakistanis living in the 
Netherlands. Self identification as a Pakistani met 
inclusion criteria of this study. 

Participants were approached through festivals, mosques 
and Pakistani shops. The study was advertised through 
prayer leaders, community leaders, leaflets and posters in 
social media. In total, three Pakistani mosques in 
Amsterdam were selected for distribution of the 
questionnaires. There were approximately 100-150 
persons in each mosque. It must be noted that they were 
all men. The number of questionnaires distributed in each 
mosque varied from 50-100. The principal researcher 
along with a colleague (AK) visited Pakistan embassy for 5 
consecutive days in August 2013 for data collection. The 
researchers asked participants, who came to visit 
embassy, to fill in the questionnaire right at the moment. 
There were 23 questionnaires distributed at the embassy. 
Questionnaires were also distributed in Pakistani shops in 
Amsterdam, in different cities of The Netherlands and at 
Pakistani festivals. At the first occasion, participants were 
given questionnaires to fill in at home. However, due to 
poor response, at the second occasion, they were asked 
to fill in the questionnaire on the spot (Figure-1). 

Convenient sampling was used to collect data from 
Pakistanis living in the Netherlands. As this was the first 
study to collect data from Pakistanis living in the 
Netherlands regarding diet and health, so an effort was 
made to recruit as many participants as possible. 
Following formula was used for sample size calculation 
taking into account the prevalence of cardiovascular 
disease among South Asians in the Netherlands (23%) 
from previous studies.20 

Z2 p(1-p) 
d2 

1.96*0.23(1-0.23) = 271 
0.052 

Thus the sample size calculation showed that this study 
required recruiting a minimum of 271 participants.  

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 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".21 We obtained exemption for ethical 
approval from the Medical Ethics Review Committee of 
VU University Medical centre.  

An existing questionnaire from the Amsterdam public 
health service (2008 version) was modified to develop 
questionnaire about cardiovascular disease and dietary 
intake among Pakistanis living in the Netherlands.22 
Pubmed search with terms as cardiovascular disease, 
Pakistani immigrants, food habits and a relevant food 
questionnaire with project title "Impact of dietary 
patterns on metabolic syndrome in South Asian 
population of the UK" was quite helpful in developing the 
questionnaire for the present study.23  

Pretesting of the questionnaire was done before final data 
collection. The questionnaire took approximately 20 to 25 
minutes per participant. The questionnaire was originally 
developed in English and then translated in Urdu 
(National Language of Pakistan) with the help of a 
Pakistani researcher. Urdu questionnaire was comparable 
to English questionnaire in all aspects including meaning, 
design and layout. 

All variables used in this analysis were self-reported. BMI 
was calculated from height and weight. The cut-off points 
used for overweight and obesity regarding BMI were (BMI 
> 23.0- 27.5 Kg/m2) and (BMI > 27.5 Kg/m2), respectively. 
In addition, general health status was measured with a 
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Figure-1: Flow sheet diagram for distribution and collection of the questionnaire.



single item (good/very good versus fair/poor) while 
cardiovascular disease, diabetes, high blood pressure 
were measured as diagnosed clinically. Frequency of 
intake of dietary items (per day) was asked, while for fruit 
and vegetables, the usual amounts consumed were also 
asked. For assessment of change in dietary habits after 
migration; foods including fruits, vegetables, 
convenience foods, soft drinks/soda, dairy products, high 
fat/fried foods, deserts/candy/sweets, meat with food 
behaviours and patterns including baking/grilling foods, 
deep frying foods and restaurant meals/dining out were 
also analysed. The question was asked on 3-point scale; 
for food preparation methods. It consisted of categories, 
namely, much less often/no change/much more often 
while for foods, it consisted of categories eat much 
less/no change/eat much more.    

In addition, data on socio-demographic variables 
including age, sex, marital status, highest finished 
educational level, living conditions or family structure 
ranging from living alone to living with parents, country 
of birth including mothers country of birth and fathers 
country of birth and Pakistani ethnicity were also 
collected.  

Data was analysed with the help of SPSS version 20. 
Descriptive statistics including means and percentages 
were used to describe basic features and provide a 
summary of the collected data. Body mass index (BMI) 
was calculated as weight (kg) divided by height (cm2). 

Results 
There were a total of 154 Pakistanis who were asked to fill 
in the questionnaire for this study; 5 questionnaires had 
missing and irrelevant information, so they were not 
included in the analysis. In addition, there was missing 
data and reason could be the length of the questionnaire. 
The age range was 22-72 years. A large number of men 
and women were married. A significant proportion of the 
sample reported living in a household with children. Most 
of the men 110 (74.3%) and women 39 (63.4%) were born 
in Pakistan. The participants who identified themselves as 
Pakistanis were included in this study. Most of the 
participants were from Amsterdam, Rotterdam and The 
Hague, which are the largest cities in The Netherlands 
with average residence duration in the Netherlands of 25 
years. The majority reported being Muslim. Among 
women, 10 (25.9%) had either no education or less than 
primary education. The sample in this study 
predominantly consisted of Punjabi ethnicity.   

Table-1 also describes self-reported anthropometric 
measures and general health status among immigrant 
Pakistanis living in The Netherlands. Overweight and 

obesity prevalence was quite high in both men and 
women, though men reported higher prevalence of 
obesity than women. A significant proportion of women 
and men reported their health as being fair. Men reported 
higher prevalence of CVD 8 (7.2%), while women reported 
no CVD. There was higher prevalence of diabetes among 
men 23 (20.9%) as compared to women 3 (7.5%). The 
prevalence of hypertension among women was the same 
as men; though prevalence of hypercholesterolemia was 
higher among women 7 (17.5%) as compared to men 16 
(14.4%). Smoking was more prevalent in men as 
compared to women. 
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Table-1: Self-reported anthropometric measure, general health status and 
background characteristic of the Pakistani immigrants living in The Netherlands.  
 
Variable                                                                                         Men                            Women 
                                                                                                   (Total =92)                (Total = 22) 
                                                                                                         n (%)                              n (%) 
 
Overweight (BMI > 23 kg/m2)                                             48 (43.8)                         7 (17.6) 
Obesity (BMI > 27.5 kg/m2)                                                 44 (40.0)                        15 (38.2) 
In general how would you say your health is              Men                            Women  
                                                                                                 (Total =110)              (Total = 37)  
                                                                                                         n (%)                              n (%) 
Excellent                                                                                       26 (23.9)                        10 (26.8) 
Very Good                                                                                    23 (21.2)                         9 (24.4) 
Good                                                                                              39 (35.4)                         8 (22.0) 
Fair                                                                                                 22 (19.5)                        10 (26.8) 
Prevalence of CVD and related risk factors                  Men                            Women  
                                                                                                   (Total =93)                (Total = 18)  
                                                                                                         n (%)                              n (%) 
Cardiovascular disease                                                              8 (7.2)                                Nil* 
Diabetes                                                                                       23 (20.9)                           3 (7.5) 
High Blood Pressure /Hypertension                                   18 (16.5)                         7 (17.1) 
Hypercholesterolaemia                                                           16 (14.4)                         7 (17.5) 
Smoking                                                                                       28 (27.0)                           1 (2.5) 
Marital Status                                                                            Men                            Women  
                                                                                                 (Total = 107)              (Total = 39)  
                                                                                                         n (%)                              n (%) 
Married/registered partnership                                           78 (72.5)                        27 (68.4) 
Unmarried, have never been married                                24 (22.0)                         9 (23.7) 
Divorced or separated                                                                5 (4.6)                             3 (7.9) 
Country of birth                                                                        Men                            Women  
                                                                                                 (Total = 110)              (Total = 39)  
                                                                                                         n (%)                              n (%) 
Pakistan                                                                                        82 (74.3)                        25 (63.4) 
The Netherlands                                                                        21 (19.5)                        13 (34.1) 
Other                                                                                                7 (7.2)                             1 (2.4) 
Highest education level                                                       Men                            Women  
                                                                                                 (Total = 107)              (Total = 38)  
                                                                                                         n (%)                              n (%) 
Primary or lower (5 years or less)                                          7 (6.7)                           10 (25.9) 
Secondary Education (5-10 years)                                       31 (28.9)                         4 (11.1) 
Higher secondary/College (10-14 years)                           41 (37.8)                        11 (29.6) 
University (> 14 years)                                                           28 (25.6)                        13 (33.3)



In terms of fruits and vegetables, around half of the 
participants reported eating 100-200 grams of fruit daily 
(Table-2). There were 64 (42.3%) participants who 
reported eating 50-100 grams of cooked/fried vegetables 
everyday while a smaller percentage 54 (35.3%) reported 
eating 50-100 grams of raw vegetables daily. Many 
participants 92 (60.9%) reported drinking 1-2 glasses of 
fruit juice every day and 33 (21.4%) participants also 
reported drinking more than 2 glasses of fruit juice every 
day (Table-2). 

Figure-2 shows the intake of cereals, meat and dairy 

products, fish, tea with sugar 
and soft drinks with sugar. 
There were 33 (22.6%) 
participants who reported use 
of wholemeal bread 5-7 days a 
week and 36 (24.2%) reported 
use of traditional wholemeal 
chapatti (unleavened bread) 
without fat every day. Chicken 
appears to be the most 
commonly used meat with 
majority of the population 140 
(95.3%) eating it at least once 
per week. This is in contrast 
with consumption of lamb, 
beef or minced meat, where a 
large proportion reported 
eating these items less than 
once a week. Regarding dairy 
products, half of the 
participants reported drinking 
milk 5-7 days a week; also 42 
(28.2%) participants reported 
using butter (as a spread on 
bread) 5-7 days a week. For 
fish, 112 (75.5%) participants 
reported eating it less than 
once a week. In all 89 (60%) 

participants reported drinking tea with sugar and soft 
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Table-2: Daily intake of fruits and vegetables among Pakistani immigrants living in the Netherlands. 
 
Number of tablespoons of Vegetables (Total=152) n (%)                                        < 1                                                     1-2                                                   3-4                                                  5-7 
 
Cooked/fried vegetables                                                                                                                15 (10.2)                                           64 (42.3)                                         45 (30.2)                                        29 (17.3) 
Lettuce/raw vegetables                                                                                                                  35 23.1)                                            54 (35.3)                                         31 (20.7)                                        32 (20.9) 
Number of pieces of fruit (Total=152) n (%)                                                                               < 1                                                      1-2                                                    3-4                                                   5-7 
Fruit  (n=150) % 
Fruit                                                                                                                                                        13 (9.0)                                            77 (50.5)                                         41 (26.9)                                        21 (13.6) 
Number of glasses of fruit juice                                                                                                        < 1                                                      1-2                                                    3-4                                                   5-7 
Fruit Juice                                                                                                                                            27 (17.7)                                           92 (60.9)                                         23 (14.9)                                         10 (6.5) 
 

1 Tablespoon = 14 grams or =15ml. 
1 Piece of fruit = A mid-size apple or 2 mandarins = 100 grams.

Figure-2: Consumption of cereals, meat and dairy products ranging from <1 day to 5-7 days in a week among Pakistani 
immigrants in The Netherlands.

Table-3a: Use of fat and oil by Pakistani immigrants living in the Netherlands. 
 
How many days per week do you use the following types of fat or oil 
(Total=86) n (%) 
 
Number of Days/week                  < 1                          1-2                        3-4                        5-7 
Butter/Margarine                      39 (45.9)               23 (26.5)             15 (17.3)              9 (10.3) 
Ghee                                              62 (72.1)               13 (15.1)               5 (5.8)                 6 (7.0) 
Number of Days/week                  < 1                          1-2                        3-4                        5-7 
Vegetable oil (n=144)             11 (12.5)                  8 (9.0)               13 (14.6)             57 (66.9)



drinks with sugar 1-2 days a week; 25 (17 %) 
participants reported drinking tea with sugar and soft 
drinks with sugar 5-7 days a week. 

Participants reported an increase in consumption of raw 
vegetables, cooked vegetables, convenience foods, fruits, 
soft drinks/soda, dairy products and white meat after 
migration to The Netherlands (Figure-3).  

Similarly Pakistani immigrants reported decrease in intake 
of food items like high fat/fried foods, deserts/candy/ 
sweets, red meat and they also reported decrease in 
dining out after migration.  
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Figure-3: Changes in consumption of food items reported by more than 25% of participants as increased (above) or decreased (below) after migration.

Table-3b: Cooking methods used by Pakistani immigrants living in the Netherlands. 
 
How many days per week are the following cooking methods used in your 
house (n=122) % 
 
Number of Days/week                  < 1                          1-2                        3-4                        5-7 
Stir-frying/BBQ                          64 (74.4)               16 (19.0)               3 (3.3)                 3 (3.3) 
Baking                                           45 (52.7)               30 (34.8)               7 (8.0)                 4 (4.5) 
Oven/Grilling/Roasting           43 (50.8)               33 (38.5)              9 (10.7)                    Nil 
Boiling                                           42 (48.7)               33 (38.3)             10 (11.2)               1 (0.9) 
Steaming                                      67 (77.9)               12 (13.5)               6 (7.6)                 1 (1.0) 
Pressure Cooking                       42 (48.8)               21 (24.0)             15 (17.8)              9 (10.4) 
Deep frying food                        45 (52.5)               24 (27.9)               8 (9.8)                 8 (9.8) 
Microwaving food                     57 (66.4)               16 (19.3)               5 (5.9)                 7 (8.4)



Table-3a describes the type of fat and oil and cooking 
methods used in the house. The majority of Pakistani 
immigrants 57 (67%) reported using vegetable oil 5-7 
days a week, while the use of ghee (clarified butter) was 
less frequent, 62 (72.1%) reported using this less than 
once a week. Similarly use of margarine and butter in 
cooking (5-7 days a week) was only reported by 9 (10.3%) 
participants. Table-3b shows that there were 135 (91%) 
participants who reported that food was cooked daily in 
their home. In addition, Pakistanis reported decrease in 
baking, grilling and decrease in eating out/restaurant 
eating after migration from Pakistan to the Netherlands. 

Discussion 
The results in this study showed that half of the 
participants reported intake of fruits and vegetables every 
day, though portions eaten every day are quite less than 
recommended by World Health Organization. In addition, 
one third participants reported using wholemeal bread 
every day. Fruits, vegetables and whole grains have a 
protective effect against cardiovascular disease.24,25 A 
large number of participants also reported eating chicken 
or white meat in this study. A 20-year prospective study of 
82,802 women found that high protein diet could lower 
the risk of heart disease26 and white meat is one of the 
major sources of animal protein. There's also substantial 
evidence that consumption of red meat is related to 
increased risk of coronary heart disease.27,28 On the other 
hand, eating approximately one to two 3-ounce servings 
of fish a week reduces the risk of dying from heart disease 
by 36 percent.29   

The participants in this study reported increased 
consumption of vegetables, convenient foods, fruits, soft 
drinks/soda, dairy products and white meat while at the 
same time reporting decreased intake of high fat/fried 
foods, deserts/candy/sweets and red meat after migration 
from Pakistan to The Netherlands. The participants also 
reported decrease in deep frying and dining out after 
migration. 

According to the guidelines of World Health Organization, 
at least 400 grams of fruits and vegetables are 
recommended everyday.31 In the Netherlands, at least 2 
portions of both fruits and vegetables should be 
consumed per day.32  Our findings for intake of fruits and 
vegetables are comparable to a study from Amsterdam 
among local Dutch population33 where half of the Dutch 
population adhered to recommended amount of fruits 
while 35% adhered to recommended amount of 
vegetables. A large number of Pakistani immigrants 
reported intake of fruit juice every day. The greater 
consumption of fruit juice is associated with a higher risk 

of Type 2 diabetes and obesity.34  

The results of this study showed that participants have 
typically changed from butter/ghee to vegetable oil, 
reduced consumption of sweets and increased 
consumption of white meat after migration. Regarding 
the cooking methods, Pakistani immigrants in this study 
reported increase in boiling foods after migration and at 
the same time reducing deep frying. These results are in 
line with results from a cross sectional study among 
Pakistani immigrants in Oslo.35  The participants in this 
study reported increased use of dairy products and 
convenience foods after migration, which is a source of 
fat. The study from inner city Manchester reported that 
Pakistani men and women had the highest percentage of 
energy from fat.36 The aforementioned changes in dietary 
habits could also be seen among other non-western 
immigrants: a study among Chinese immigrants in 
Canada37 has shown an increase in consumption of white 
meat, convenience foods and reduction in deep frying. 
Pakistanis living in Netherlands who participated in this 
study also reported less frequent use of fish, with 76% 
reported using fish less than once a week.  

In this study, Pakistani immigrants showed significant 
changes in dietary habits, both favourable and 
unfavourable, being associated with risk of cardiovascular 
diseases among immigrant Pakistanis living in The 
Netherlands including use of soft drinks and use of sugar 
in tea and coffee. The soft drinks increase the risk for 
developing Type 2 diabetes.28 It must be noted that the 
traditional Pakistani beverages consist of lassi (milk with 
yogurt), lemonade, green tea and certain kind of sweet 
juices and does not include soft drinks. A study among 
students of a private medical college in Pakistan showed 
that nearly 97% reported consumption of junk food, while 
60% reported use of whole grain food in their diet.31 

Limitations 
Self Reporting, Low response rate and over-
representation of men are some of the limitations of this 
study. As has been shown by other researchers, accessing 
South Asian communities is difficult, and is an 
impediment to research.30 

Conclusion 
This study was the first of its kind to investigate the food 
intake, dietary pattern and dietary habits related to risk of 
cardiovascular disease among Pakistani immigrants in the 
Netherlands. 

Disclaimer: This manuscript is part of the PhD thesis of Dr 
Qaisar Raza. 
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