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ABSTRACT 
Background You can find a great variety in dietary intake and eating habits in many 
countries and one of the reasons for this can be the globalization. There are also national 
differences nutritional recommendations. This study will look at two countries in Europe, 
Sweden and the Netherlands with the central question -are there any differences in the eating 
habits? 
Aim The aim of the present study is to describe the dietary intake of Swedish and Dutch 
exchange students in Sweden. Another aim was to compare the reported energy and nutrient 
intake of the students with the nutritional recommendations in Sweden and the Netherlands. 
Method A cross-sectional design was used with questionnaires and food diaries. All together 
six Dutch exchange students and ten Swedish students participated in the research. 
Underreporting was shown by using the Goldbergs cut-off. The Statistical Package for Social 
Sciences (SPSS) was used to calculate and design the tables. 
Results With the Goldbergs cut-off method 1 participant was excluded, this leaves a total of 
15 participants. The reported proportion of energy (E%) derived from carbohydrates (E%) 
among the Dutch exchange students and the Swedish students was 54 and 40 E% respectively 
(P=0.052) and significantly more Swedish students were under the nutritional 
recommendation (P=0,002). The intake of total fat (E%) was higher among the Swedish 
students (P=0,033) and more Swedish students were above the nutritional recommendation 
(P=0,084). The intake of saturated plus trans-fatty acids (E%) was higher among the Swedish 
students (P=0,007). The intake of calcium (mg) was higher among the Swedish students 
(P=0,099). 
Conclusion According to the nutritional recommendation, the food intake of the Dutch 
exchange students was closer to the dietary guidelines. Remarkable was a higher intake of 
energy and carbohydrates among the Dutch exchange students and a lower intake of total fat 
and saturated plus trans-fatty acids and calcium in comparison with the Swedish students. 
Although, differences in nutritional intake were marginal and further research is needed to 
obtain a more accurate measure of the nutritional intake and its possible implications for long 
term health. 
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1  BACKGROUND 

Historically there are a great variety of dietary intake and eating habits within many 
countries. Globalization is one of the reasons; countries take over eating habits of each other 
(1). Nevertheless, despite the globalization, there are still many differences in dietary intake 
and nutrition recommendations, for example, even between the countries which are 
geographically closely located to each other, like Sweden and the Netherlands. 
 
There is a high degree of agreement between the national nutritional recommendations in 
Sweden and the Netherlands, although some differences are obvious. Regarding the macro 
nutrients, the most obvious difference is the recommendation of the Cis-MUFA. Hereby, the 
Dutch nutritional recommendation is 8-38 energyprocent (E%) and the Swedish nutritional 
recommendation is 10-15 E%. Furthermore, there are some small differences in total fat, 
carbohydrates, dietary fiber and protein (see Table 1). Among the micro nutrients, remarkable 
is the differences in vitamin C, A, calcium and iron with higher nutritional recommendations  
in the Netherlands. For Vitamin D the Swedish nutritional recommendation is higher in 
comparison to the Dutch nutritional recommendation (Table 2). 
 
In Sweden the 4th edition of the Swedish Nutrition Recommendations (SNR) is based on the 
4th edition of the Nordic Nutrition Recommendations 2004. The SNR includes 
recommendations for fat, carbohydrates, protein, vitamins and minerals but also 
recommendations regarding the balanced diet and eating pattern (2). The NNR 2004 was 
based on the nutritional situation in the Nordic countries and is to be used as a basis for 
planning a diet which provides the nutritional needs for groups of healthy individuals. This is 
necessary for an overall good health and reduces the risk for diet-associated diseases. For 
individuals with diseases and for groups with special needs, the dietary recommendations 
might need to be considered individually.  In the Netherlands ‘The Guidelines for a healthy 
diet’ was created in 1986, with a revised version published in 2006. The Guidelines for a 
healthy diet are there to support the food policy of the Dutch government and the monitoring 
of the impact of such policy. The guidelines also form the basis for nutrition education in the 
Netherlands (3). The recommendations for both countries are continually renewed and 
revised when new scientific knowledge is available and appropriate, so they should not be 
regarded as definitive. 
 
There are some studies that examined the differences in food intake between Sweden and the 
Netherlands, mostly in micro nutrients. Research shows that in the Netherlands intakes of 
retinol, sugar and vitamin D are relatively high. In contrast, intakes of β-carotene, vitamin B-
12, cholesterol and mono unsaturated fatty acids (MUFA) are low. In Sweden the intake of 
retinol, vitamin D and saturated fatty acids (SFA) are particularly high. In comparison with 
the Netherlands, the intake of β-carotene is relatively low, and also the vitamin E, alcohol, 
vitamin C, dietary fiber, and iron. The fatty acid pattern in the Netherlands includes a 
relatively high intake of poly unsaturated fatty acids (PUFA) and SFA, and relatively low 
intake of MUFA (4). And this in combination with a relatively high intake of sugar.  
 
The causes of the differences in eating habits and dietary intake between the two countries 
might be explained by the different cultures, lifestyles and socio-economic factors (4). This 
study examines the dietary intake of Swedish students and Dutch exchange students at Umeå 
university in Sweden and the potential differences in dietary intake between both group of 
students. 
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2  AIM 
The aim of the study is to describe the dietary intake of Swedish students and Dutch 
exchange students at Umeå University in Sweden. A further aim was to compare the reported 
energy and nutrient intake of the students with their estimated energy requirements and the 
nutritional recommendations in Sweden and the Netherlands. 
 
3  METHODS 
3.1 Design and setting 
A cross-sectional survey design was used, with questionnaires and food diaries as the means 
of data collection. The study was carried out at Umeå University in Sweden in the spring of 
2011. 
 
3.2 Sample and selection 
Eligible students (age 18-26) were studying at Umeå University with a Swedish nationality 
and exchange students with a Dutch nationality, both men and women. Both parents of the 
students should come from Sweden (Swedish students) or The Netherlands (Dutch exchange 
students). An exclusion criterion was concerned to the students with education in health, 
because of having more than average knowledge that could have influenced their dietary 
intake. Students adhering to special diets, for instance for the purpose of losing weight or 
with certain food intolerances/allergies, have an obvious consequence on dietary intake. Also, 
students with their parents as a dietician can have an influence due to the level of knowledge 
they might possess about healthy diet.  
 
The sample of students comprised of seven Dutch exchange students and ten Swedish 
students, ensuing 15 returned questionnaires. All student were recruited from the researchers´ 
own network. A questionnaire, sent by email, was used for selection of participants. These 
questions were important for right selection of the participants for preciseness of details in the 
research. In total the questionnaires were sent to seven Dutch exchange students and 15 
Swedish students. All of the Dutch exchange students and ten of the Swedish student were 
qualified and they received a food diary. All of the Swedish students and six out of the seven 
Dutch exchange students completed the food diary. Furthermore all participants were 
informed about confidentiality, that participation was voluntary and that they had the right to 
withdraw from the study at any point with an informed consent. In a separate information 
sheet, the participants were also informed about the aim of the study and the confidentiality, 
since their names are not mentioned in the thesis. All the names were formed into codes. 
 
3.3 Procedure 
3.3.1 Questionnaire  
Questionnaires were used for sample and selection, as described in 3.2, (appendix 1. The 
questions involved sex, date of birth, height, weight and nationality. But also the nationality 
of father and mother, the study of the participants and the job of parents and sport intensity 
were important to acknowledge, (see exclusion criteria in 3.2). The students had to indicate 
whether they are vegetarian, having a food allergy or intolerance or following a special diet to 
lose weight. Also the importance of healthy food was inquired. 
 
3.3.2 Estimated food record 
The method ‘Estimated food records’ was used for measuring food consumption of 
individuals, (appendix 2). The respondent was asked to record, at the time of consumption, all 
food and beverage including snacks, eaten within the three days. The specified time period 
was two weekdays and one weekend day. Detailed descriptions of all food and beverage are 
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also recorded even as brand names and their method of preparation and cooking. For mixed 
dishes such as lasagna, the participants wrote down the amount of each ingredient included in 
the dish. Food portion size was estimated using the booklet ‘Matmallen’, a special booklet 
with illustrations to quantify portion-sizes. For example, the illustration shows plates with 
different measures of vegetables. The participants compared their own plate with the 
illustrations and chose the picture most similar to the portion on their own plate. Standard 
household measuring cups and spoons have been used for other products, not described in 
‘Matmallen’. Intake of vitamin and mineral supplements was checked with each participant 
and included in the total calculation. As well as the food intake and the daily physical activity 
are shown in Appendix 2. The daily physical activity was also registered; participants had to 
complete the relevant table, writing down how much they exercised a day. This included all 
physical activities, such as walking, running, cycling, walking the stairs etc. This information 
was used for the calculation of the energy need per person, the Food Intake Level (FIL) and 
the Physical Activity Level (PAL) and the Goldbergs cut-off. Every person was given the 
same oral and written explanation with an example in the food diary about how to write down 
the food intake and physical activities per day.   
 
3.3.3 Calculation of food intake  
The food intake was calculated per participant and per day in the program Evry (version 
6.0.0.1, Ensemble BV, The Netherlands) (5). The mean value of two weekdays and one 
weekend day was taken (see appendix 3 and 4). Looking at the following macro and micro 
nutrients: Energy, Fat total, Cis-MUFA, Saturated plus trans fatty acids, N-3 fatty acids, 
Carbohydrates, Dietary fiber, Protein, Fluid, Alcohol, Vitamin C, A and D, Calcium and Iron. 
The energy need per participant was calculated with the Basal energy (see appendix 5): 
Women; 0,0615W + 2,08 *PAL 
Men; 0,064W + 2,84 *PAL (6) 
 
3.3.4 Misreporting of energy intake 
Misreporting is defined as a discrepancy between reported energy intake and measured 
energy expenditure without any change in body mass (7). Goldbergs cut-off was used to 
define missing reporters (appendix 6). The lower cut off and upper cut off was calculated per 
person and used as a cutoff value. It was determined if the energy value, per participant, 
attended between the two values. Values under the lower cut off were considered as 
underreporting and values above the upper cut off were considered ‘over reporting’ (8).  
 
3.3.5 Data analysis 
All analysis was carried out using the Statistical Package for Social Sciences, version 17.0 
(9). The Mann Whitney U Test was used to test differences between the two independent 
groups and Chi-square test was used to explore the relationship between the food intakes of 
both groups with the nutritional recommendations. Statistical significance was denoted by P 
< 0,05 (9). 
 
4  RESULTS 
The sample comprised six Dutch exchange students, three women and three men, and nine 
Swedish students, three women and six men. All of the students were between 18 and 26 
years of age and all the students were living by themselves. Eight underreporters and one 
overreporter was identified with the Goldbergs cut-off method. Participants with a FIL above 
0,75 were included in the analyses. One Swedish female participant was excluded with a FIL 
under the 0,75 because she was sick during the data collection. After this selection a total of 
15 participants were left. 
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4.1 Energy intake 
According to nutritional recommendations in Sweden as well as in the Netherlands, energy 
needs is equal to Basal Metabolic Rate (BMR) multiplied by Physical Activity Level (PAL) 
(Table 1). Reported energy intake of six Swedish participants and five Dutch participants 
were lower than the energy needs. And the energy intake of one of the Swedish student was 
higher than the energy need (Table 3). Reported energy intake was quite similar among the 
students from Sweden and the Netherlands, 1780 and 1828 kcal respectively, and the 
distribution within the groups was quite normal (Figure 1 and Table 1). 
 

 
Figure 1: Reported energy intake (kcal) among Dutch exchange students and Swedish 
students, Umeå University, Spring term 2011. The box-plots show the median values, 25th 
and 75th percentiles. 
 
4.2 Intake of macronutrients 
The reported proportion of energy (E%) derived from carbohydrates (E%) among the Dutch 
exchange students and the Swedish students was 54 and 40 E% respectively (p=0.052, Table 
1) and significantly more Swedish students were below the nutritional recommendation in 
comparison with the Dutch exchange students (P=0,002, Table 3).  
 
The reported proportions of energy (E%) derived from total fat (E%) among the Dutch 
exchange students and the Swedish students was 27,5 and 36 E% respectively (p=0,033, 
Table 1).There was a tendency towards significantly more Dutch students within the 
recommendation of total fat (E%)  (P=0,084, Table 3). The intake of saturated plus trans-fatty 
acids (E%) among the Dutch exchange students and the Swedish students was 11 and 14 E% 
respectively (p=0,007, Table 1) and more Swedish students were above the nutritional 
recommendation but this was not significant (Table 3). The reported proportion of energy 
(E%) derived from Cis-MUFA (E%) and n-3 fatty acids (E%) was higher among the Swedish 
students (Table 1) but these differences were negligible. 
 
The reported intake of energy (E%) derived from protein (E%) among the Dutch exchange 
students and Swedish students was for both groups 17 E% (Table 1) and this intake was 
similar to the nutritional recommendation.   
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The intake of dietary fiber  among the Dutch exchange students and Swedish students was 
21,5 and 17 gram respectively (Table 1) and more Swedish students were below the 
nutritional recommendation but this was not significant (Table 3).   
 
4.2 Intake of micronutrients 
There was a tendency towards a significantly higher intake of calcium  among the Swedish 
students (1188 mg) in comparison with  the Dutch exchange students  (728 mg) (p=0,099, 
Table 2). In relation to the national nutritional recommendations, the intake among was lower 
among the Dutch exchange students and higher among the Swedish students. 
 
The intake of vitamin C among the Dutch exchange students and Swedish students was  102 
and 42 mg respectively (Table 2). Among the Dutch exchange students, the intake was higher 
than the nutritional recommendation, and among the Swedish students the intake was lower 
than the nutritional recommendation (Table 2). However, the nutritional recommendation of 
vitamin C in Sweden is lower in comparison with the Netherlands (Table 2).   
 
The intake of vitamin A was similar among the Dutch exchange students and the Swedish 
students (Table 2) and is in both groups below the nutritional recommendation.  
 
The intake of vitamin D was higher in the Swedish group (Table 2) but in both groups the 
intake was below the nutritional recommendation. Nevertheless, the Swedish nutritional 
recommendation of vitamin D is higher in comparison with the Netherlands.   
 
The intake of iron  was higher among the Swedish students in comparison with the Dutch 
exchange students (Table 2) but the intake in both groups was below the nutritional 
recommendation.  
 
The study has shown that the consumption of alcohol among the Dutch exchange students 
and Swedish students was 0 gram for each group (Table 2), which is below  the maximum 
recommendation.  
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Table 1.  Median intake in energy and macro- nutrients of Dutch exchange students and 
Swedish students, Umeå University, Spring term 2011   
Macro nutrients  Dutch nutritional 

recommendations 
Food intake ‘Dutch 
exchange students’ 
(n=6)  

Food intake 
‘Swedish 
students’ 
(n=9) 

Swedish 
nutritional 
recommendations 

P-value 
(Mann-
Whitney U) 

Energy (kcal) BMR*PAL 1828,5 1780 BMR*PAL 1,00 
Fat, total intake 
(E%) 
 

20-40 E% 27,5 36 25-35 E% 0,033 

Cis-MUFA 
(E%) 

8-38E% 10 13 10-15 E% 0,236 

Saturated plus 
trans fatty  
acids (E%) 
 

10 E% max. 11 14 10E% max. 0,007 

n-3 fatty acids 
(E%) 
 

1 E% max. 0,55 0,6 1E% 0,676 

Carbohydrates 
(E%) 
 

40 E% 54 40 50-60E% 0,052 

Dietary fiber (g) 3,4g/MJ 
or 
30-45g/d 

21,5 17 25-35g/d 0,139 

Protein (E%) 10 E%, 
25 E% max. 

17 17 10-20E% 0,953 

 
Table 2.  Median intake in micro- nutrients of Dutch exchange students and Swedish 
students, Umeå University, Spring term 2011    
 
Micro nutrients  Dutch nutritional 

recommendations  
Food intake ‘Dutch 
exchange students’ 
(n=6) 

Food intake 
‘Swedish 
students’ 
(n=9) 

Swedish 
nutritional 
recommendations  

P-value 
(Mann-
Whitney U) 

Alcohol (g) Women: 1 glass a 
day max. 1 

Men: 2 glasses a 
day max.1 

0,00 0,00 Women: 10g/d 
Men: 20g/d 

0,674 

Vitamin C (mg) 70mg/d 102,11 41,70 Women: 50mg/d1

Men: 60mg/d1 
 0,346 

Vitamin A (RE) Women: 800 RE/d 
Men: 1000 RE/d 

336,97 354,11 Women: 500 RE/d1

Men: 600 RE/d1 
 1,000 

Vitamin D (µg) 5µg/d without 
enough sun, 
2,5µg/d with 
enough sun 1 

1,89 2,13 7,5 µg/d 0,814 

Calcium (mg) 1000-1100mg/d 728,28 1187,98 800 mg/d 0,099 
Iron (mg) Women: 15 mg/d 

Men: 11 mg/d 
11,49 12,35 Women: 10 mg/d1

Men: 7 mg/d1  
 0,906 

1

                                                             
 

 Average requirement 
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Table 3. Food intake in comparing with nutritional recommendation, Umeå University, 
Spring term 2011    
 
Nutrient  The Netherlands (n=6) Sweden (n=9) P-value   

(Chi-square test) 
Energy  
Food intake below or 
above recommendation 
 
Food intake as 
recommended  

 
5 
 
 
1 

 
7 
 
 
2 
 

 
0,659 

Fat, total 
Food intake below or 
above recommendation 
 
Food intake as 
recommended 

 
1 
 
 
5 
 

 
6 
 
 
3 

 
0,084 

Saturated plus trans fatty 
acids  
Food intake below or 
above recommendation 
 
Food intake as 
recommended 
 

 
 
4 
 
 
2 

 
 
9 
 
 
- 

 
0,143 

Carbohydrates  
Food intake below or 
above recommendation 
 
Food intake as 
recommended 
 

 
1 
 
 
5 
 

 
9 
 
 
- 

 
0,002 

Dietary Fiber 
Food intake below or 
above recommendation 
 
Food intake as 
recommended 
 

 
4 
 
 
2 

 
9 
 
 
- 

 
0,143 

Protein 
Food intake below or 
above recommendation 
 
Food intake as 
recommended 
 

 
0 
 
 
6 

 
1 
 
 
8 

 
0,600 
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5  DISCUSSION 
5.1 Methodological discussion 
It should be mentioned that by setting a score for the Goldberg there were too many 
participants below this target, therefore, the target needed to be more spread out or else all 
participants could have been left out of the research. Therefore, the range of the Goldberg 
was really spread out. Different number of participants in the Swedish and Dutch group and 
the underreporting had an influence on the results in a way that we have to doubt whether the 
outcomes of this study are realistic.  
 
The reliability of self-reported height and weight could be questioned. There was a possibility 
that students just guess their own measurements or that they do not had access to right and 
precise materials or facilities. For example, a digital scale can be more accurate than an 
analogue one. Furthermore height and especially weight are considered to be a sensitive 
subject for people; therefore, it might be the case that the students could underreport their 
weight.  
 
Another data collecting method that could be questioned was the food diary. Although, the 
students were enthusiastic about participation and put a lot of effort in filling in the 
questionnaires and food diaries, some problems need to be concerned or considered. The 
participants had to fill in a food diary for three days, two days from Monday until Thursday 
and one day in the weekend. Within this food diary the portion sizes have been estimated by 
using the textbook ‘Matmallen’ (10). For this reason, figures and drawings were gathered 
from the textbook to help them. The textbook has photographs of 13 dishes in five different 
portions. Reliability in the dietary survey depends on how Matmallen is used. Therefore, the 
size and thickness need to be described as well as possible (10). All the students used this 
method to fill in their food diaries, therefore, all the measures should be equal. Still, it’s not 
for sure that the students really used the Matmallen in a correct way, e.g. they might have 
guessed the thickness of the sandwich and in Matmallen does not present how to measure 
your drinks. The participants had to guess how much they drank within these days. And 
because it was not shown in the book, some just didn’t fill in what they drank within the three 
days. The data collected about the fluids need to be questioned because some participants had 
to send the information about the fluids after a week, because they didn’t fill it in the food 
diary. 
 
Furthermore it’s common to change the dietary intake while doing a food diary. This can be 
because of the method is so demanding, which will lead to a more simplified intake because 
of the method makes the participants aware of their dietary intake and that makes them 
change their food intake into a more healthy direction. Self-reported health habits could be 
questioned, because biases due to social desirability and poor recall are possible (11). 
 
A couple of significant differences between the two groups were presented, but the 
differences cannot be generalized for the whole group of the population, in this case the 
students in Sweden and the Netherlands. Since, the number of participants taking part in the 
study was too small and the number of respondents in two groups weren’t equal, with ten and 
six participants for Sweden and the Netherlands accordingly. We could not succeed to find 
enough participants in the group of Dutch exchange students, therefore, the number of 
respondents in the groups were not proportional. Also, the groups differed in relation to 
gender balance. The Swedish group had  seven men and three women, while the Dutch group 
had three men and three women. Thus, the reliability of this research was not strong enough. 
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5.2 Result discussion 
In this study, expected outcomes were based on the nutritional recommendations of Sweden 
and the Netherlands. Assuming that energy intake, total fat intake, saturated plus trans fatty 
acids, n-3 fatty acids and protein would be roughly the same because the nutritional 
recommendations of the above mentioned nutrients are quite similar. Expected was a higher 
intake of carbohydrates in the group of Swedish students and a higher intake of Cis-MUFA 
and dietary fiber in the group of Dutch exchange students. But this study revealed a 
significantly higher proportion of energy intake derived from total fat and saturated fatty 
acids among the Swedish students in comparison with the Dutch exchange students, and 
significantly more Dutch students above the nutritional recommendation regarding E% of 
carbohydrates. Moreover, observed is a tendency towards a significant difference between the 
groups regarding E% carbohydrates, with a higher intake among the Dutch exchange 
students. This is in line with the study of Freisling et al, (2010), who stressed that the food 
pattern in the Netherlands shared a relatively high intake of carbohydrates (4). On the other 
hand, the higher intake of total fat intake of the Swedish students is not in line with the study 
of Freisling et al., (2010) who mentioned that the Netherlands shared a fatty acid pattern of 
relatively high intakes of PUFA and SFA (4).  
 
Expected outcomes of the micro nutrients were a higher intake of vitamin C, A, calcium and 
iron in the groups with Dutch exchange students. The dietary assessment shows the opposite 
of the nutrients vitamin A, calcium and iron, although the difference was not significant. 
Observed was a tendency towards a significant difference between the groups regarding 
intake of calcium, with a higher intake among the Swedish students. Expected was a higher 
intake of vitamin D in the Swedish group as the nutritional recommendation in Sweden 
regarding vitamin D is higher in comparison with the Dutch nutritional recommendations. A 
possible reason for this higher recommendation could be due the fact that sunlight is 
necessary for the production of vitamin D and during the darker winter months in the 
northern parts of Sweden the time of sunlight during the day is limited (12).  The lower intake 
of vitamin D among both groups in comparison with the nutritional recommendation is not in 
line with the region-specific nutrient intake study between European countries (4). This 
research shows that the intake of vitamin D is particularly high in the Netherlands and in 
Sweden. Although, the higher intake of vitamin C and dietary fibre in the Dutch group is in 
line with the region-specific nutrient intake study between European countries (4).  
 
As expected the intake of dietary fiber is higher in the group with Dutch exchange students 
which is also in line with the study of Freisling et al., (2010) who found that the intake of 
dietary fiber is relatively low in Sweden in comparing with the Netherlands (4). Food choice 
plays an important role in the ingestion of enough fiber. This is obvious from the product 
selection in the Swedish group, as they use especially white flour product during dinner, like 
white pasta instead of whole wheat pasta. This is in line with the study of Balder et al., (2003) 
who mentioned that the consumption of legumes and cabbages in the Netherlands is higher in 
compared with Sweden (14). To explain the differences in food choice, further research is 
recommended. 
 
As we have earlier mentioned all the students in the study used the Matmallen to fill in their 
diaries, but it would be more reliable if the food was measured by weighing and measure the 
food and drinks. Every participant is given the same explanation about how to fill in the food 
diary. But in the results it is shown that not every participant wrote down what they drank 
every day, therefore, the participants had to make a guess a week after they reported the data 
about how much they drank within these three days, and therefore it’s not quite reliable. 
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Because of this low fluid intake in the groups of students, this is not included in the results of 
the study. The underreporting is probably caused by confusion about the food diary. For 
example, participants did not notice the intake of water because they thought this does not 
count. This distorts the outcomes of the fluid intake calculated using the food diaries. It 
should be mentioned that both student groups reported no intake of alcohol. Due to the 
limited days of recording of the food diary, this outcome is not realistic. Within this study the 
students drink alcohol especially in the weekend (Friday and Saturday) and they kept a food 
diary for only one weekend day, mostly Sunday. This makes the view of alcohol intake 
distorted.  
 
Importantly, it should be noted that the results do not apply to the entire population and due 
to the small study size conclusions need to be drawn cautiously. In addition, there was no 
distinction in relation to sex while this has an impact on the dietary intake and nutritional 
recommendations as well. For instance the study conducted by Bothmer and Fridlund (2005) 
shows that female students in Sweden have healthier eating habits than their male 
counterparts (15). 
 
6  CONCLUSION 
According to the nutritional recommendation, the food intake of the Dutch exchange students 
was closer to the dietary guidelines. Remarkable was a higher intake of energy and 
carbohydrates among the Dutch exchange students and a lower intake of total fat and 
saturated plus trans-fatty acids and calcium in comparison with the Swedish students. 
However, differences in nutritional intake were marginal and further research is needed to 
obtain a more accurate measure of the nutritional intake and its possible implications for long 
term health  
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Questionnaire for sample and selection   

1. Name: __________________________________________________________________________ 

2. Email address: ____________________________________________________________________ 

3. Sex:    M / F 

4. Date of birth (day-month-year)   __-__-____ 

5. Height:    ______ m 

6. Weight:     ______ kg 

7. Nationality: ______________________________________________________________________ 

8. Nationality father: _________________________________________________________________ 

9. Nationality mother: ________________________________________________________________ 

10. What do you study? _______________________________________________________________ 

11.Name of the University:____________________________________________________________ 

12. Job of your father: ________________________________________________________________ 

13. Job of your mother: _______________________________________________________________ 

14. Do you practice any sports? Yes / No 

If the answer is yes; what sport? ________________________________________________________ 

How many times a week do you sport? __________________________________________________ 

15. Are you a vegetarian or vegan? Yes / No 

 If the answer is yes; please describe your diet (what you eat and don’t eat) 

__________________________________________________________________________________ 

16. Do you have any food allergies or intolerance? Yes / No 

 If the answer is yes, please describe what type of allergy/intolerance you have. 

__________________________________________________________________________________ 

17.Are you, at the moment, on a diet, for instance to lose weight or because you sport a lot? Yes / No 

If the answer is yes; what diet?  

__________________________________________________________________________________ 

18. Is healthy food important to you? Yes / No 
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Food diary  
 
Date (day-month-year):  
Meal Time Food item/dish Description Matmallen Amount (grams, 

deciliters, 
tablespoons, 
teaspoons etc) 

Left over 
food 

Brand name  
Number of 
food items 

Picture Thickness 

          
          
          
          
          
          
          
          
Exercise: 
 Cycling Walking Walking the stairs Sporting  

(mention what kind of  sport you 
practice) 

Other action moments, such as jogging, ice-skating, riding 
a sledge:  
(mention these action moments) 

Minutes per 
day  
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Average nutrition intake (Sweden) 

 

Participants Energy 
 (MJ/d and 
kcal/d) 

Fat, total  
(E%) 

Cis-
MUFA 
(E%) 

Saturated plus 
trans fatty acids 
(E%) 

N-3 fatty 
acids 
(E%) 

Carbohydrates  
(E%) 

Dietary fiber 
(g) 

Protein 
(E%) 

Fluid/water 
(ml) 

1   1711 40 13 16 3 36 17 16 540 
2 3711 61 22 14 0,2 31 22 9 1393 
3 2982 34 13 13 0,2 37 18 18 2680 
4 1780 36 24 16 0,4 65 14 13 2400 
5 1697 32 12 12 0,5 40 16 17 2343 
6 1507 38 12 12 0,6 45 12 18 2353 
7 1831 50 20 17 1 35 22 15 899 
8 1602 29 10 12 1 49 23 21 947 
9 1859 36 5 17 1 44 13 20 945 

Participants Alcohol 
(g) 

Vitamin C 
(mg) 

Vitamin A 
(RE) 

Vitamin D 
(µg) 

Calcium 
(mg) 

Iron 
(mg) 

1   0 23,52 228,77 2,13 433,73 12,35 
2 0 21,16 397 2,87 853,06 12,68 
3 43,15 51,6 387,06 2,55 1629,12 11,03 
4 0 161,58 325,17 0,31 1192,06 12,96 
5 26,67 112,55 429,82 2,25 509,27 7,7 
6 0 14,72 386,52 3,25 466,9 7,6 
7 0 37,81 354,11 1,76 643,40 9,6 
8 0 41,7 195,83 0,92 1421,43 10,94 
9 0 43,72 201,9 1,26 1187,98 13,24 



Appendix 4 (1/1) 

 
 

Average nutrition intake (the Netherlands)   
 
Participants Energy 

 (kcal/d) 
Fat, total  
(E%) 

Cis-MUFA 
(E%) 

Saturated plus 
trans fatty 
acids 
(E%) 

N-3 fatty 
acids 
(E%) 

Carbohydrates  
(E%) 

Dietary 
fiber 
(g) 

Protein 
(E%) 

Fluid/water 
(ml2

10 

) 

2153 24 6 11 0,4 57 39 19 1409 
11 1436 32 10 11 0,6 52 13 16 1809 
12 1605 29 10 11 0,6 53 23 18 1503 
13 2416 22 6 9 0,8 58 18 13 948 
14 1757 49 17 14 0,5 37 20 14 1734 
15 1900 26 19 7 0,5 55 41 20 5014 
 
 
Participants Alcohol 

(g) 
Vitamin C 
(mg) 

Vitamin A 
(RE) 

Vitamin D 
(µg) 

Calcium 
(mg) 

Iron 
(mg) 

10 0 107,02 244,33 3,09 850,13 15,54 
11 0 14,15 106,82 0,58 421,39 6,76 
12 0 97,2 384,52 0,91 613 10,86 
13 18 109,12 289,42 1,83 1105,87 11,62 
14 0 79,05 761,89 6,41 435,16 11,35 
15 0 152,81 514,28 1,95 843,55 13,93 
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Calculation ‘Energy need’  
 
Swedish students 
Number of Swedish participant  Energy need (MJ/d) 

Women: 0,0615W + 2,08 *PAL Men: 0,064W + 2,84 * PAL 
 
Participant 1 

 
 

 
0,064*100 + 2,84 * 1,7 = 15,71 

 
Participant 2  

 
0,0615*48 + 2,08 * 1,8 = 9,06 

 

 
Participant 3  

  
0,064*71 + 2,84 * 1,8 = 13,29 

 
Participant 4  

 
0,0615*60 + 2,08 * 1,9 = 10,96 

 

 
Participant 5  

  
0,064*80 + 2,84 * 1,8 = 14,33 

 
Participant 6  

 
 

 
0,064*74 + 2,84 * 1,7 = 12,88 

 
Participant 7  

  
0,064*100 + 2,84 * 1,8 = 16,63 

 
Participant 8  

 
 

 
0,064*80+2,84 * 1,7 = 13,53 

 
Participant 9  

 
0,0615*60 + 2,08 * 1,7 = 9,81 

 

 
 Dutch exchange students 
Number of Dutch participant  Energy need (MJ/d) 

Women: 0,0615W + 2,08 *PAL Men: 0,064W + 2,84 * PAL 
 
Participant 10 

 
 

 
0,064*80 + 2,84 * 2,0 = 15,92 

 
Participant 11 

 
0,0615*59 + 2,08 * 1,8 = 10,28 

 

 
Participant 12 

 
0,0615*75 + 2,08 *1,8  = 12,05 

 

 
Participant 13 

  
0,064*72 + 2,84 * 1,9 = 14,15  

 
Participant 14 

 
0,0615*60 + 2,08 * 1,5 = 8,98 

 

 
Participant 15 

  
0,064*84 + 2,84 * 2,0 = 16,43 
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Calculation of the Goldbergs cut-off method 
 
Participants (Sweden) FIL Lower cut-off Upper cut-off 
1 0,77 1,10 2,63 
2 3,09 1,16 2,78 
3 1,69 1,16 2,78 
4 1,29 1,23 2,94 
5 0,89 1,16 2,78 
6 0,83 1,10 2,63 
7 0,83 1,16 2,78 
8 0,84 1,10 2,63 
9 1,35 0,97 2,63 
 
 
Participants (the Netherlands) FIL/PAL Lower cut-off Upper cut-off 
10 2,71 1,29 3,09 
11 1,05 1,16 2,78 
12 1,00 1,16 2,78 
13 1,36 1,23 2,94 
14 1,28 0,77 2,63 
15 0,97 1,29 3,09 

 


