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General abstract 

Unhealthy eating behaviour among adolescents is a worldwide problem. In Germany, 

adolescents with a Turkish migration background constitute a high-risk group. Furthermore, 

the level of acculturation was found to be linked to eating behaviour and its social-cognitive 

determinants. In order to develop effective interventions, it is important to identify relevant 

social-cognitive determinants of eating behaviour and to find out whether cultural differences 

exist. The present thesis therefore combined the research line on explaining health/risk 

behaviour via social-cognitive theories using the prototype-willingness model (PWM) with 

the line of research on culture and acculturation. For the explanation of eating behaviour, the 

PWM was firstly differentiated. Social norms whose influence was identified to be culture-

specific were operationalised as descriptive and subjective norms. Secondly, this 

differentiated PWM was extended by acculturation as a background factor. The level of 

acculturation was hypothesised to influence every variable of the differentiated PWM. 

The models were tested in one cross-sectional study (Study II) and in two longitudinal 

studies (Study I and III). Study I analysed adolescent Turkish migrants’ eating behaviour in 

comparison to adolescent non-migrants in the host country Germany using the differentiated 

PWM. Study II conducted an analogical analysis with adolescent Turkish migrants in 

Germany compared to adolescent non-migrants in the home country Turkey. Latent mean 

differences, associations of variables, and group differences within these associations were 

analysed using multiple-group structural equation modelling. Study III analysed associations 

of variables within the differentiated and extended PWM using structural equation modelling 

in a sample of adolescent Turkish migrants. 

Latent mean differences across adolescent Turkish migrants and non-migrants in 

Germany as well as non-migrants in Turkey, prediction patterns for the given cultural groups, 

and the association between acculturation and the differentiated PWM for adolescent Turkish 

migrants were revealed. 

 



 VII

Theoretical implications for the PWM, culture, and acculturation as well as influences 

of adolescent Turkish migrants’ eating behaviour in comparison to adolescent non-migrants in 

Germany and Turkey are shown. These influences are targets for effective culture-specific 

and generic interventions regarding healthy eating among adolescents in the given cultural 

groups.  
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Abstract Study I  

Adolescent Turkish migrants constitute a high-risk group for unhealthy eating 

behaviour in Germany. It is important to identify relevant social-cognitive determinants of 

eating behaviour, and to find out whether cultural differences between adolescent Turkish 

migrants and non-migrants in Germany exist, in order to develop effective intervention 

strategies for them. The present longitudinal study combined research on culture within an 

application of a differentiated prototype-willingness model (PWM) for the explanation of 

eating behaviour. To do so, social norms whose influence was identified to be culture-specific 

were differentiated into descriptive and subjective norms. Adolescent Turkish migrants’ 

eating behaviour was comparatively analysed to non-migrants in Germany. It was 

hypothesised that adolescent Turkish migrants had less favourable extents of PWM-variables 

compared to adolescent non-migrants, that the predictions of the differentiated PWM were 

confirmed in both groups but with cultural variations, and that behavioural intentions and 

behavioural willingness of adolescent Turkish migrants would more strongly be based on 

social influences, whereas non-migrants’ behavioural intentions and behavioural willingness 

would more strongly be based on attitudes. 

A sample of adolescent Turkish migrants (n = 131) and non-migrants (n = 303) aged 

between 10 to 17 years filled out a questionnaire regarding social-cognitive variables to eat 

unhealthy and healthy foods at wave 1. Eating behaviour was assessed via a food frequency 

questionnaire two to four weeks later at wave 2. Multiple-group structural equation modelling 

was used to analyse latent mean differences and associations of variables within the 

differentiated PWM. Separate models were conducted introducing social-cognitive variables 

to eat either unhealthy foods (unhealthy model) or healthy foods (healthy model). 

Adolescent Turkish migrants compared to non-migrants in Germany had a less 

favourable eating behaviour, attitude to eat unhealthy foods, descriptive norm to eat unhealthy 

and healthy foods, perception of the unhealthy eater, behavioural intention to eat unhealthy 
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foods, and behavioural willingness to eat healthy foods. Their eating behaviour was predicted 

via the reasoned action pathway in both the unhealthy and the healthy model. Adolescent non-

migrants’ eating behaviour was predicted via the social reaction pathway in the unhealthy 

model, and via the reasoned action and the social reaction pathway in the healthy model. 

Significant group differences in influence strengths from eating behaviour’s distal antecedents 

on behavioural intentions and behavioural willingness were found. 

Implications for theory are provided. Furthermore, the results reveal influences of 

adolescent Turkish migrants’ eating behaviour in comparison to influences of adolescent non-

migrants’ eating behaviour in Germany. Thus, targets for effective culture-specific and 

generic interventions regarding healthy eating among adolescents in the given cultural groups 

are shown. 
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Abstract Study II  

Unhealthy eating behaviour is a threatening health issue among adolescent Turkish 

migrants in Germany but also among adolescents in Turkey. In order to develop effective 

intervention strategies, it is important to identify relevant social-cognitive determinants of 

eating behaviour, and to find out whether cultural differences between adolescent Turkish 

migrants in Germany and non-migrants in Turkey exist. This cross-sectional study combined 

research on culture within an application of a differentiated prototype-willingness model 

(PWM) for the explanation of eating behaviour. To do so, social norms whose influence was 

identified to be culture-specific were differentiated into descriptive and subjective norms. A 

comparative analysis of both cultural groups’ eating behaviour was conducted. Adolescent 

Turkish migrants in Germany and non-migrants in Turkey were expected to differ in extents 

of PWM-variables and in their prediction patterns of eating behaviour. Furthermore, it was 

hypothesised that the behavioural intentions and the behavioural willingness of adolescent 

Turkish migrants would more strongly be based on attitudes, whereas the behavioural 

intentions and the behavioural willingness of adolescent non-migrants in Turkey would more 

strongly be based on social influences. 

Social-cognitive variables to eat unhealthy and healthy foods and eating behaviour 

were assessed via questionnaire in a sample of adolescent Turkish migrants in Germany (n = 

102) and non-migrants in Turkey (n = 270) aged between 10 to 14 years. Within the 

differentiated PWM, latent mean differences and associations of variables were analysed 

using multiple-group structural equation modelling. Social-cognitive variables to eat 

unhealthy foods (unhealthy model) and healthy foods (healthy model) were introduced into 

separate models.  

Adolescent Turkish migrants in Germany compared to non-migrants in Turkey were 

found to have more favourable attitudes to eat unhealthy and healthy foods, subjective norms 

to eat unhealthy and healthy foods, behavioural intentions to eat unhealthy foods, and 
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behavioural willingness to eat unhealthy foods as well as a less favourable behavioural 

willingness to eat healthy foods. In adolescent Turkish migrants, eating behaviour was 

predicted via the reasoned action pathway in both the unhealthy and the healthy model. Non-

migrants’ eating behaviour was predicted via the social reaction pathway in the unhealthy 

model, and via the reasoned action and the social reaction pathway in the healthy model. 

Significant group differences in the influence strengths from eating behaviour’s distal 

antecedents on behavioural intentions were shown. 

Implications for theory are provided. Furthermore, the findings identify influences of 

adolescent Turkish migrants’ eating behaviour in comparison to influences for adolescent 

non-migrants in Turkey and thus give targets for effective culture-specific and generic 

interventions regarding healthy eating among adolescents in the given cultural groups. 
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Abstract Study III 

Adolescent Turkish migrants constitute a high-risk group for unhealthy eating 

behaviour among adolescents in Germany. However, the level of acculturation may be 

associated with eating behaviour and its social-cognitive determinants. In order to develop 

effective intervention strategies for adolescent Turkish migrants, it is important to identify 

relevant social-cognitive determinants of their eating behaviour and to find out whether eating 

behaviour and its social-cognitive determinants are associated with acculturation. Thus, this 

longitudinal study combined research on culture and acculturation within an application of a 

differentiated and extended prototype-willingness model (PWM) for the explanation of eating 

behaviour. To do so, social norms whose influence was identified to be culture-specific were 

firstly differentiated into descriptive and subjective norms. Secondly, this differentiated PWM 

was extended by acculturation as a background factor. Within this differentiated and extended 

PWM, the level of acculturation was hypothesised to influence every PWM-variable. 

A sample of adolescent Turkish migrants in Germany (N = 155) filled out a 

questionnaire regarding social-cognitive variables to eat unhealthy and healthy foods and 

eating behaviour at wave 1. Eating behaviour was once more assessed two to four weeks later 

at wave 2. Associations of variables were analysed using structural equation modelling. 

Social-cognitive variables to eat unhealthy foods (unhealthy model) and healthy foods 

(healthy model) were introduced into separate models and all analyses were conducted cross-

sectionally as well as longitudinally. 

The higher the level of acculturation was, the more favourable the attitudes and 

subjective norms to eat healthy foods, the perception of the unhealthy eater as well as the 

behavioural intentions and the behavioural willingness to eat unhealthy foods. Thus, the 

higher the level of acculturation was, the more favourable the extents of the given PWM-

constructs. Adolescent Turkish migrants’ eating behaviour was predicted via the reasoned 

action pathway in both the unhealthy and the healthy model. 
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The findings provide implications for theory. Furthermore, influences of adolescent 

Turkish migrants’ eating behaviour are shown. In general, PWM-constructs of the reasoned 

action pathway should be targets for effective interventions regarding healthy eating among 

adolescent Turkish migrants in Germany. Less acculturated adolescent Turkish migrants 

would especially benefit from interventions for healthy eating that focus on the PWM-

constructs associated with acculturation. 
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1. Introduction 

Adolescent Turkish migrants are a high-risk group for unhealthy eating behaviour in 

Germany. This constitutes a major health issue as unhealthy eating behaviour was found to be 

causative for noncommunicable diseases (NCDs1; WHO, 2003). From a psychological 

perspective, it is hence important to identify relevant social-cognitive determinants of 

adolescent Turkish migrants’ eating behaviour, in order to develop effective interventions for 

this cultural group. 

There are two psychological research lines that are central for the explanation of 

health/risk behaviour in a specific cultural group. The first one devotes to explaining 

health/risk behaviour through social-cognitive theories, whereas the second line devotes to 

culture and acculturation. One social-cognitive theory, the prototype-willingness model 

(PWM), was especially developed for the explanation of health/risk behaviour in children and 

adolescents and was therefore chosen for analysis. However, culture and acculturation are not 

integral parts of the PWM. The model thus disregards the question whether the unhealthy 

eating behaviour found in adolescent Turkish migrants is determined by culture and/or 

acculturation. 

A growing body of literature provides evidence for cultural differences in the extents 

of eating behaviour’s social-cognitive determinants, in the influence strengths from eating 

behaviour’s distal on its proximal antecedents (e.g. Blanchard et al., 2009), and for the 

influence of acculturation on eating behaviour and its social-cognitive determinants (e.g. 

Diaz, Marshak, Montgomery, Rea, & Backman, 2009). Nevertheless, these studies have so far 

never comprehensively analysed migrants’ eating behaviour in comparison to their host and 

home culture nor have they extended social-cognitive health behaviour models by 

acculturation as a background factor. 
                                                 
1 Noncommunicable diseases (NCDs), also known as chronic diseases, are of long duration and generally slow 
progression. Cardiovascular diseases (e.g. heart attacks and strokes), different types of cancer, chronic 
respiratory diseases such as chronic obstructed pulmonary disease (COPD) and asthma as well as diabetes are 
the four main types (WHO, 2013). 
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This thesis therefore combines the research line on explaining health/risk behaviour 

through social-cognitive theories via the PWM with the line of research on culture and 

acculturation. Its aim is a comprehensive analysis of adolescent Turkish migrants’ eating 

behaviour in comparison to adolescent non-migrants in Germany (host culture) and Turkey 

(home culture) using the PWM. For analysis, social norms are differentiated into descriptive 

and subjective norms, as their influence was found to be culture-specific (e.g. Bagozzi, Lee, & 

van Loo, 2001). Cultural differences in the extents of PWM-variables, in prediction patterns, 

in influence strengths from eating behaviour’s distal on its proximal antecedents, and an 

extension of the differentiated PWM by acculturation as a background factor are regarded. 
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2. Background 

The high prevalence of unhealthy eating behaviour among adolescents is a major 

health issue as healthy eating constitutes a key element in the prevention of NCDs and their 

intermediating risk factors (WHO, 2003). NCDs are the leading cause of death in the world 

and were estimated to account for 92 % of all deaths in Germany in 2008 (WHO, 2011). More 

specifically, 45 % of deaths were caused by cardiovascular diseases, 26 % by cancers, 4 % by 

respiratory diseases, and 3 % by diabetes. Unhealthy eating behaviour was, amongst other 

individual risk factors, confirmed to be causative for NCDs. Such individual risk factors, non-

modifiable risk factors like sex, and socioeconomic, cultural and environmental conditions 

cause NCDs through the intermediating factors hypertension, diabetes, overweight, obesity, 

blood pressure, blood lipids, and impaired blood glucose (Darnton-Hill, Nishida, & James, 

2004). These multiple interactions are presented in Figure 1.  

 

 

Figure 1. Causative and intermediate risk factors of NCDs (Darnton-Hill et al., 2004). 
 

 

A number of these intermediate risk factors were found in children and adolescents 

whose diets contained excessive fat intake, refined carbohydrates, cholesterol, salt, and an 
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inadequate intake of fibre and potassium (Aboderin et al., 2002). Eating behaviour in 

childhood has a continuing effect on later body composition, physiology, and cognition. This 

implies the importance of long-term prevention of morbidity and mortality through an 

alteration of eating behaviour (Roberts, 2001). A change in eating behaviour may therefore 

have positive and negative effects on both present health and the development of NCDs in the 

future life (WHO, 2003). During adolescence, three critical issues which impact NCDs are 

presumed (Darnton-Hill et al., 2004). The first one is the development of risk factors like an 

unhealthy eating behaviour during the given period, while the second one is the tracking of 

risk factors throughout life. It is alarming that once an unhealthy eating behaviour is 

established in childhood, there is a high risk of persistence during adolescence and adulthood. 

Thirdly in terms of prevention, the development of healthy habits like a healthy eating 

behaviour is an immense issue.  

2.1. Nutrition recommendations 

The question is how the growing trend towards unhealthy eating behaviour among 

adolescents can be defied and which targets for effective interventions are available.  

A starting point is to establish nutrition recommendations for a healthy eating 

behaviour. These already exist numerously: The German Nutrition Society (2011), for 

instance, announced 10 dietary guidelines based on most recent research results which explain 

how to keep a wholesome diet. The guidelines recommend an ample consumption of cereal 

products, potatoes, water, five portions of vegetables and fruit every day, daily consumption 

of milk and dairy products, weekly consumption of fish as well as a moderate consumption of 

meat, sausages, eggs, fat, fatty foods, sugar, and salt. Furthermore, they recommend to 

maintain versatile eating habits, the preparation of tasty and carefully cooked dishes which are 

to be consumed slowly and joyfully, to be conscious of ones’ weight, and engagement in 

physical activity. 
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A further recommendation for a healthy eating behaviour is the Optimized Mixed Diet 

(OMD or optimiX®). The OMD constitutes a total diet concept especially developed for 

children and adolescents by the Research Institute of Child Nutrition, Dortmund 

(Forschungsinstitut für Kinderernährung Dortmund, FKE). Based on nutritional and practical 

considerations, the OMD categorised foods into 11 food groups. According to the food 

groups’ nutrient densities, nine were then classified as recommended and two food groups 

were classified as tolerated. Within the nine recommended food groups, a distinction was 

made resulting in the two OMD food categories of plant foods and beverages and of animal 

foods. Already 100 % of nutrient requirements but only 90 % of energy intake are fulfilled by 

the recommended food groups. This leaves 10 % of energy intake to the tolerated food groups 

which contribute only low nutrient densities. They refer to the OMD food category of high-fat 

and high-sugar foods. Simplified messages for consumption amounts were established 

according to the given OMD food categories: Plant foods and beverages are to be consumed 

in ample amounts (76 %), animal foods are to be consumed moderately (20 %), and high-fat 

as well as high-sugar foods are to be consumed sparingly (4 %; Kersting, Alexy, & Clausen, 

2005). Table 1 presents the consumption recommendations of the 11 food groups. 
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Table 1 

OMD food categories of assigned food groups, OMD consumption recommendations 
(Mensink, Heseker, Richter, Stahl, & Vohmann, 2007), and OMD consumption messages 
(Kersting et al., 2005) 
OMD food 
categories 

assigned food 
groups 

OMD consumption recommendations 
(for 13 to 17-year-olds) 

OMD 
messages for 
consumption

plant foods and 
beverages 

vegetables and fruit males and females: 260 – 350 
grams/day  

ample 

 bread/cereals males: 300-350, females: 250-280 
grams/day 

 

 potatoes/pasta males: 330-350, females: 270-300 
grams/day 

 

 beverages males: 1300-1500, females: 1200-1400 
ml/day 

 

animal foods milk/milk products males: 450-500, females: 425-450 
ml/day 

moderate 

 meat/sausages males: 75-85, females: 65-75  
grams/day 

 

 eggs males and females: 2-3  
pieces/week 

 

 fish males and females: 100  
grams/week 

 

high-fat, high-
sugar foods 

high-sugar/high-fat 
products and oil/fats 

males: 40-45, females: 35-40 
grams/day 

sparing 

 

2.2. Eating behaviour of adolescents in Germany 

Representative data on the health status of adolescents in Germany are provided by the 

German Health Interview and Examination Survey for Children and Adolescents (KiGGS). 

The extra module EsKiMo (Ernährungsstudie als KiGGS-Modul) analysed adolescents’ 

consumption frequencies of selected foods and compared them to the OMD consumption 

recommendations (Mensink et al., 2007). In general, it was found that consumption 

frequencies of the recommended plant foods and beverages were too low for adolescents aged 
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between 12 and 17 years, whereas their consumption frequencies of tolerated foods were 

excessive. This is described in detail for the given age group in the following sections. 

For fruits, 100 % and more of the recommended consumption frequency was only 

eaten by 16 % of male and 25 % of female adolescents. Less than 100 % and more than 50 % 

of the recommended amount was consumed by 25 % of males and 29 % of females, while 59 

% of male and 46 % of female adolescents ate less than 50 % of the recommended amount. A 

similar percentage distribution was found for the consumption frequency of vegetables: Only 

18 % of male and 29 % of female adolescents complied the recommendations to 100 % and 

more, 34 % of males and 34 % of females consumed less than 100 % and more than 50 %, 

and 48 % of male and 37 % of female adolescents ate less than 50 % of the recommended 

vegetable amount. Recommendations for consumption frequencies of foods rich in 

carbohydrates such as bread, cereals, potatoes, and pasta were only achieved to 100 % and 

more by 10 % of males and 5 % of females. Less than 100 % and more than 50 % of the 

recommended amount was eaten by 61 % of male and 58 % of female adolescents, and 29 % 

of males and 37 % of females consumed less than 50 % of the recommended amount. 

Adolescents’ consumption frequencies of beverages showed that the majority of them met 

100% and more of the OMD consumption recommendations (79 % of males and 73 % of 

females). Only 19 % of male and 24 % of female adolescents consumed less than 100 % and 

more than 50 % of the recommended amount. A small proportion of 2 % for males and 3 % 

for females drank less than 50 % of the recommended amount. 

The consumption frequencies of tolerated foods like soft drinks, sweets, and salty 

snacks exceeded OMD recommendations for 87 % of male and 79 % of female adolescents. 

The consumed amount was twice to three times as high as the recommended one for 24 % of 

male and 21 % of female adolescents. For sweets, even more than three times of the 

recommended amount was consumed by 34 % of males and 24 % of females. 
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It must be concluded that the OMD consumption recommendations for plant foods and 

for foods high in sugar and fat were not achieved by the majority of adolescents in Germany. 

Even though detailed practical dietary guidelines exist, the consumption frequencies of 

recommended foods such as fruit, vegetables, and foods high in carbohydrates are too low, 

whereas the consumption frequencies of tolerated foods such as soft drinks, sweets, and salty 

snacks are too high. From a psychological perspective, it is thus an essential issue to detect 

risk groups for an unhealthy eating behaviour and to identify their social-cognitive 

determinants of eating behaviour, in order to develop effective intervention strategies for 

them. 

2.3. Eating behaviour of adolescents with a Turkish migration background in 

Germany 

For children and adolescents in Germany, having a migration background2, higher 

age, being male, having a lower socio-economic status, being a resident of Eastern Germany, 

and of less urbanised areas were identified to be significantly associated with a less 

favourable eating behaviour in KiGGS (Kleiser, Mensink, Scheidt-Nave, & Kurth, 2009). 

Groups for which any of these correlates apply are thus considered to be of high-risk for an 

unfavourable eating behaviour. 

With respect to migration background, differentiated analyses showed that adolescents 

with a Turkish migration background constitute a risk group for unhealthy eating behaviour in 

Germany. Their eating behaviour compared to non-migrants was broadly analysed in KiGGS 

based on both a dietary score for healthy eating and on consumption frequencies of foods high 

in fat and sugar (Kleiser, Mensink, Kurth, Neuhauser, & Schenk, 2010). The given dietary 

score was based on self-reported consumption frequencies of seven foods (fresh fruit, sweets, 

                                                 
2  Migration background here included both a two- and a one-sided migration background. A two-sided 
migration background applied to children and adolescents who either migrated to Germany themselves and one 
parent was not born in Germany nor held a German citizenship or to children and adolescents whose parents 
were not born in Germany nor held a German citizenship. A one-sided migration background applied to children 
and adolescents who were born in Germany and one parent was not born in Germany or did not hold a German 
citizenship (Lange et al., 2007). 
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vegetables, wholemeal bread, soft drinks, fast food, chocolate, and salty snacks) and classified 

eating behaviour into unfavourable, neutral, and favourable. The proportion of children and 

adolescents having an unfavourable eating behaviour was found to be highest among 

participants with a Turkish migration background (10.8 %) and lowest among non-migrants 

(3.4 %; Kleiser et al., 2010). The first group had the lowest proportion of participants with a 

favourable eating behaviour (16.5 %), whereas non-migrants showed the highest proportion 

(38.4 %) of participants with a favourable eating behaviour (Figure 2). 

 

0
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70
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%

Turkish migrants
non-migrants

Figure 2. Distribution of the dietary score for healthy eating among adolescent Turkish 

migrants and non-migrants (Kleiser et al., 2010). 

 

Among Turkish migrants and non-migrants, the proportion of adolescents with a 

favourable eating behaviour increased as the socio-economic status rose. Nonetheless, the 

proportion of children and adolescents with an unfavourable eating behaviour was 

significantly higher among Turkish migrants in all social classes but for high socio-economic 

status. A final logistic model verified Turkish migration background, male sex, increasing age 
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and socio-economic status to be significantly and independently associated with an 

unfavourable eating behaviour. The likelihood (odds ratio) for an unfavourable eating 

behaviour at a given age increased per year of age by 1.1 for male sex, by 2.1 for adolescents 

with a Turkish migration background, and by 5.1 and 3.2 for adolescents with a low and a 

middle socio-economic status, respectively (Kleiser et al., 2010). 

Differences and similarities in consumption frequencies of foods high in fat and sugar 

between adolescent Turkish migrants and non-migrants were as follows. The former 

consumed significantly more soft drinks, cornflakes, smacks, chocolate hazelnut spread, 

cookies, chocolate, chocolate bars, sweets, pudding, salty snacks, fast food, and fried potatoes 

than non-migrants. No significant differences between the two groups were found in 

consumption frequencies of cakes and pastries (Kleiser, & Mensink, 2008).  

These representative data from KiGGS lead to the conclusion that adolescents with a 

Turkish migration background are a risk group for an unfavourable eating behaviour with 

regards to both the generated dietary score for healthy eating and the consumption frequencies 

of single foods high in fat and sugar.  

2.4. Eating behaviour of adolescents in Turkey 

Unhealthy eating behaviour is not only a health issue of adolescents residing in 

Germany. Studies reported that Turkey is facing similar health problems (e.g. Akman et al., 

2010; Currie et al., 2012; Garipagaoglu et al., 2008). Representative data on percentages for 

daily consumption of fruit and soft drinks among Turkish adolescents are provided by the 

Health Behaviour in School-aged Children (HBSC, a collaborative cross-national study 

conducted by the World Health Organisation) study. The HBSC study revealed that among 

15-year-olds in Turkey, only 37 % of females and 23 % of males consume fruit daily. 

However, a daily consumption of soft drinks was reported by 18 % of female and 21 % of 

male adolescents (Currie et al., 2012). Furthermore, non-representative studies showed that 

only 1.9 % of 625 students from Istanbul aged between 11 to 15 years consume food groups 
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as recommended by the Food Guide Pyramid3, only 15 % ate the recommended portions of 

vegetables and fruit, only 27.2 % consumed fat as recommended, and about one third of 

participants reported daily consumption of fast food. Participants’ eating behaviour was 

neither related to gender nor socio-economic status (Akman et al., 2010). The analysis of the 

nutritional status among 12 to 17-year-olds from Edirne Province indicated insufficient 

macro- and micronutrients intake such as iron, calcium, magnesium, vitamin A and E, folic 

acid, and fibre resulting in an inadequate energy distribution: While carbohydrate and protein 

intakes were appropriate, fat intake was too high. This was due to excessive consumption of 

fatty foods like cookies, pies, almond cakes, and fried potatoes as well as insufficient intake 

of vegetables, fruit, legumes, and grains. Eating behaviour was found to be more favourable 

in males compared to females (Garipagaoglu et al., 2008). 

In summary, it can be said that adolescents in Turkey do not meet nutrition 

recommendations for a healthy eating behaviour either. Equivalent to the situation found in 

Germany, the consumption frequencies of recommended foods were too low, whereas the 

ones of tolerated foods were too high.  

2.5. The phenomena of culture, migration, and acculturation 

The present state of scientific knowledge raises the question why adolescent Turkish 

migrants in Germany are at high risk for an unhealthy eating behaviour. It is unclear whether 

this issue has been brought from their home country Turkey to their host country Germany, or 

whether it has arisen in the context of migration and acculturation. From a psychological 

perspective, it is unclear whether the social-cognitive determinants of eating behaviour are 

generic or culture-specific for adolescent Turkish migrants and for adolescent non-migrants in 

Germany and Turkey. Before addressing these matters, the terms culture, migration, and 

acculturation shall be defined. 

                                                 
3 The Food Guide Pyramid refers to dietary guidelines for Americans (U.S. Department of Health and Human 
Services and U.S. Department of Agriculture, 2005). 
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2.5.1. Culture. 

Hofstede, Hofstede, and Minkov (2010) defined culture as a collective programming 

of the mind which distinguishes members of one group or category of people from another. 

As culture is shared with people living in the same social environment where it was acquired, 

the phenomenon of culture is thought to be collective. It is said to be learned instead of 

inherited, as it derives from the social environment, and not from genes. Furthermore, culture 

has to be distinguished from human nature and from an individual’s personality. Human 

nature on the one hand is universal and inherited, while personality on the other hand is 

specific to an individual as well as learned and inherited. Culture or the collective 

programming includes superior patterns of thinking, feeling, and acting as well as basic things 

like greeting or eating. It is a result of thousands of years of evolution. Individuals pass 

through most of their programming in childhood before puberty. Cultures enable a group of 

human beings to function smoothly and exist at different levels. 

A prominent level of culture is the national level which holds a national culture. 

National cultures were shown to differ particularly in cultural values which are held by the 

majority of people in one nation. Cultural values represent the core of a national culture. They 

are defined as the broad preferences for one state of affairs over others and take place in form 

of feelings. Cultural values are acquired in early childhood and are thus unconscious to those 

who hold them. Therefore, they can neither be discussed nor directly observed by non-

members of each national culture. However, these early acquired cultural values lead to 

remarkable stable national cultures, as the change of a nation’s cultural values is a matter of 

generation. Consequently, differences between nations maintain over an immense time span. 

Hofstede et al. (2010) name four main cultural values that distinguish one nation from 

another. They correspond to the four main anthropological issues nations deal differently 

with: The way of coping with inequality, the relationship of individuals with their primary 

group, the emotional implications of being male or female, and the way of coping with 
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uncertainty. These cultural values constitute the four original dimensions of a national culture: 

Power distance (PDI), individualism vs. collectivism (IDV), masculinity vs. femininity 

(MAS), and uncertainty avoidance (UAI; a general description of the two subsequently added 

dimensions named long-term orientation and indulgence versus restraint can be found in 

Hofstede et al., 2010). Hofstede et al. derived the original four dimensions of national cultures 

from a survey on values with employees from the multinational corporation International 

Business Machines (IBM). The survey was conducted in subsidiaries of IBM in more than 70 

nations between 1967 and 1973. Analysis revealed four common problems across nations for 

which each nation had a different solution for. The four problems reflected the given 

anthropological issues and represent the four original dimensions of national cultures.  

Power distance describes the extent to which subordinate members of a society expect 

and accept an unequal distribution of power. Where power distance is high, a hierarchical 

order with no need for further justification is usually found in societies. Societies with a low 

extent of power distance demand an equal distribution of power and justification for 

inequalities.  

The individualism vs. collectivism dimension states the definition of a society’s 

members’ self images which can be seen in terms of “I” or “we”. A high rank on this 

dimension refers to individualism which is defined as a preference for a loose social 

framework. Individuals primarily take care of themselves and their immediate family 

members. Collectivism, in contrast, outlines a preference for a tight social framework in 

which relatives or particular in-group members look after individuals, usually in exchange for 

unquestioning loyalty. 

Masculinity vs. femininity refers to the degree to which rather masculine than 

feminine values apply to a society. A rather masculine society is more competitive and 

expresses a preference for achievement, heroism, assertiveness, and material reward for 
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success. This is opposed by femininity which represents a more consensus-oriented society 

with a preference for cooperation, modesty, caring for the weak, and quality of life. 

The underlying issue of the uncertainty avoidance dimension is the uncertainty of the 

future. This dimension measures the extent to which society members feel uncomfortable with 

uncertainty and ambiguity. Societies high in uncertainty avoidance obey strict rules of belief 

and behaviour. Unorthodox behaviour and ideas are not tolerated. In contrast, societies with a 

low uncertainty avoidance index accept uncertainties, establish only a small number of rules, 

and tolerate a diverse number of religious and philosophical views. 

The four dimensions generate a four-dimensional model of differences across national 

cultures. Each nation is characterised by a score from zero to 100 on each of the four 

dimensions. It has to be annotated that culture only exists by making a comparison from one 

to the other – a nation’s scores on the dimensions are relative to the ones of another nation. 

Figure 3 displays a characterisation of the German and the Turkish culture by means of the 

cultural dimensions. This will allow a direct comparison of the given national cultures 

(Hofstede et al., 2010). 
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Figure 3. Extents of Germany’s and Turkey’s cultural values according to Hofstede et al. 
(2010). 

 

Germany’s score on power distance is low, implying that an even distribution of 

power is favoured. Members of the German nation prefer a direct and participative 

communication and meeting style. Leaders’ acceptance is based on their expertise. Turkey, in 

contrast, scores high on this dimension. This implies unevenly distributed power, reliance on 

rules and superiors, an indirect communication style, and a hierarchical and dependent society 

structure. Family units show analogical formations led by the father. 

With a high score on the individualism vs. collectivism dimension, Germany can be 

called truly individualistic. The nation is structured in small families most commonly focusing 

on the parent-child relationship. People tend to believe in the ideal of self-actualisation and 

base their loyalty on personal preferences for people as well as a sense of duty and 

responsibility. This is opposed by the collectivistic culture found in Turkey. The “We” is 

important and people belong to in-groups that care for each other in exchange for loyalty. 
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Communication style and feedback is always indirect, satisfying the high demand of harmony 

and conflict avoidance.  

The masculinity in Germany’s nation expresses itself in a high respect for 

performance. A great extent of people’s self-esteem is drawn from work tasks. People like to 

show their status through status symbols such as cars or watches. Turkey’s score on this 

dimension is close to the scale’s mean but still on the feminine pole. It emphasises softer 

aspects of culture such as encouragement for showing sympathy for social outcasts. A great 

part of time is contributed to leisure activities, when the whole family and friends meet and 

enjoy life. 

The German nation is one whose members like to avoid uncertainty. Deductive rather 

than inductive approaches are preferred, whereas details are important to prove that a certain 

topic is well thought-out. Turkey scores even higher on this dimension and thus has a high 

preference for laws and rules. Anxiety and tension are reduces by the use of rituals or 

traditional social patterns which often refer to “Allah”. 

This detailed comparison of Germany’s and Turkey’s cultural dimensions shows that 

the two national cultures are highly different. The question is what happens when these 

deviating cultures encounter each other as a result of a migration activity. 

2.5.2. Migration. 

The International Organization for Migration (IOM; 2004) defines migration as a 

movement of a person or a group which can either take place across national cultures or 

within a nation. It is a population movement which encompasses any kind of people (e.g. 

refugees, displaced persons, economic migrants, and persons moving for other purposes, 

including family reunification), lengths, compositions, and causes. Therefore, migrants are a 

very heterogeneous group of individuals with different motives for migration, cultural, 

religious, and linguistic roots as well as life situations. However, all of them share the 

migration experience which either they or their parents have gone through. At international 
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level there is no universally accepted definition of the term migrant. The notation usually 

covers individuals which have freely decided to migrate. The migrant status does not solely 

apply to persons that have experienced first-hand migration but also to members of following 

generations. Their situation is characterised by social reorientation and acquiring of cultural 

practices (Schenk & Neuhauser, 2005). 

In Germany, 650,000 immigrants arrive per year. The country’s total population has a 

19 % proportion of migrants of which 18.5 % hold a Turkish migration background. The 

number of Turkish migrants in Germany accounted for 2.965 million in the year 2011. Thus, 

they constitute one of the largest migrant groups in Germany (BAMF, 2013). 

The history of immigration from Turkey to Germany started after World War II when 

Germany was rebuilt. Migration recruitment agreements between Turkey and Germany were 

negotiated in 1961. A high demand for labour workers led to the immigration of guest 

workers (“Gastarbeiter”) inter alia from Turkey. In the 1960s and 1970s a large number of 

Turkish migrants came to Germany as guest workers who usually pursued jobs unattractive to 

Germans. As Germany’s economy stagnated in the 1970s, the recruitment of guest workers 

and their immigration ended. However, Turks continued to migrate to Germany often for the 

purpose of family reunifications. By the year 1998, over 2 million Turks had immigrated to 

Germany (Berry et al., 2006a).  

2.5.3. Acculturation. 

Acculturation is, according to the classical definition, a collective phenomenon which 

takes place when two independent cultural groups have continuous first-hand contact over an 

extended period of time e.g. in case of migration. The results are subsequent changes in the 

original culture patterns of either one or both cultural groups (Redfield, Linton, & Herskovits, 

1963). Further, a distinction between collective acculturation and psychological acculturation 

was made (Graves, 1967). The former comprises changes in the culture of a group such as 
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customs, whereas the latter refers to psychological changes in an individual regarding for 

instance behaviour, attitudes, and cultural identity (Berry, Phinney, Sam, & Vedder, 2006b).  

The occurrence of psychological acculturation inevitably leads to social and 

psychological problems an acculturating individual is confronted with. However, the 

difficulties of these problems vary according to the extent necessary resources and coping 

strategies are available for the acculturating individual. The given problems can be structured 

in three different levels of difficulty: The first one is referred to as behavioural shifts, 

followed by the second level named acculturative stress, and lastly the third level of 

psychopathology. The level of behavioural shift can be achieved effortlessly. It includes 

culture shedding and culture learning which involves loss of as well as replacement of 

behaviours to better fit the new culture. Individuals acquire a new behavioural repertoire 

appropriate for the new cultural context. These behavioural shifts concern changes from 

eating behaviour, clothing, language use, and religious views through to fundamental 

alterations of one’s value system. In the level of acculturative stress moderate cultural 

conflicts occur, as individuals cannot easily adjust their behavioural repertoire. One case 

might be insufficient language proficiency resulting in e.g. psychosomatic problems. 

Nevertheless, necessary resources and coping strategies for stress relief are still available to 

the acculturating individual. At the level of psychopathology major difficulties exist. 

Individuals do not have the ability to cope with the difficulties they experience and 

consequently suffer serious psychological disorders such as clinical depression. There are a 

number of factors that influence psychological acculturation. A higher length of residence, 

male sex, and a higher educational status were inter alia found to contribute to a smoother 

acculturation experience (Berry, 1997). 

The most prominent model of acculturation is the one set forth by J.W. Berry (1997). 

His bidimensional model of acculturation describes the issue of how individuals acculturate (a 

discussion on uni- vs. bidimensional models of acculturation can e.g. be found in Ryder, 
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Alden, & Paulhus, 2000). Berry (1997) postulates four acculturation strategies which emerge 

from the issues of cultural maintenance as well as of contact and participation (Figure 4). 

Cultural maintenance is the extent to which cultural identity and original cultural 

characteristics are important and thus maintained. Contact and participation is the extent to 

which migrants interact with other cultural groups. Both issues are viewed as orthogonal 

dimensions which combined characterise the acculturation strategies assimilation, separation, 

integration, and marginalisation. Assimilation is defined, when migrants do not wish to 

maintain their cultural identity and seek daily interaction with the other culture. When 

migrants hold onto their original culture and avoid interaction with other cultures, separation 

is defined. Integration combines maintaining one’s original culture and daily interactions with 

other cultures. When there is no effort in both maintaining one’s original culture and in daily 

interaction with other cultures, marginalisation is defined. 

 

Figure 4. Acculturation strategies according to Berry (1997). 
 

 

As psychological acculturation leads to psychological changes in an individual, 

adaptation is the eventual outcome that results from an individual’s acculturation experience. 

Three aspects of adaptation can be distinguished: Psychological, sociocultural, and economic. 

The first aspect refers to a set of internal psychological outcomes like a clear sense of 
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personal and cultural identity, good mental well-being, and personal satisfaction in the new 

culture. Sociocultural adaptation addresses a set of external psychological outcomes which 

includes the ability to deal with day-to-day problems in family, work, and school life. The 

behaviours or customs of the host culture are adopted. This aspect of adaptation links 

individuals to their new cultural context. Economic adaptation relates to whether work in the 

new culture is obtained, satisfying, and effective (Berry, 1997). 

An analysis of the acculturation4 experience of Turkish migrant youth in six European 

nations showed that separation was the prevailing acculturation strategy among them: The 

given group lived in neighbourhoods predominated by members of their own culture and the 

majority (91 %) showed Islam as their religious view. Identification and involvement with 

their own cultural group was dominant among them (Vedder, Sam, van de Vijver, & Phinney, 

2006). In terms of adaptation, this was associated with good psychological adaptation but 

poor sociocultural adaptation. Higher psychological adaptation in migrant youth was found to 

be correlated with higher life satisfaction, higher self-esteem, and less psychological 

problems, whereas higher sociocultural adaptation was correlated with higher school 

adjustment and less behavioural problems. 

A similar picture of the acculturation experience among Turkish migrant youth 

emerged in Germany. Currently, 70.3 % of Turkish migrants have been living in Germany for 

more than 20 years, and even a total of 32.0 % was born in Germany. In the group of 

adolescents under the age of 18 even 90.7 % were born in Germany. However, the percentage 

(26.3 %) of Turkish migrants with a German citizenship is surprisingly low (BAMF, 2013). 

One reason for this small percentage of naturalisation is that the German Government had 

claimed for decades that Germany was not a country of immigration and that migrants would 

eventually return home (Berry et al., 2006a). As a consequence, little effort was made towards 

facilitating their integration into German society. The belief in re-migration caused many 

                                                 
4 The term acculturation is henceforth used to denote psychological acculturation. 
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Turkish migrants in Germany to hold a strong Turkish identity, to maintain separated from the 

German culture, and to stay fluent in the Turkish language. The desire for re-migration has 

successfully been passed onto younger generations of Turkish migrants (Vedder et al., 2006). 

It can be concluded that the phenomena of culture, migration, and acculturation 

influence various areas of life such as eating behaviour. The four acculturation strategies 

demonstrate that adolescent Turkish migrants in Germany can either fully participate in the 

eating behaviour of the host country, strictly hold on to the original eating behaviour of their 

home country, combine the maintenance of their original eating behaviour with a 

simultaneous participation in the one of their host country, or decline both. In other words, 

adolescent Turkish migrants in Germany can either be assimilated, separated, integrated, or 

marginalised. The question is which acculturation strategy adolescent Turkish migrants in 

Germany pursue for eating behaviour and its social-cognitive determinants, and whether these 

variables are associated with the level of acculturation.     

2.6. The prototype-willingness model as explanation for health/risk behaviour 

There are numerous social-cognitive theories that can be used for the explanation of 

health/risk behaviour. However, a social-cognitive theory which was especially developed for 

the usage in children and adolescents is the PWM by F. X. Gibbons and M. Gerrard (cf. 

Gibbons, Gerrard, & Lane, 2003; Gibbons, Gerrard, Reimer, & Pomery, 2006). Therefore, the 

PWM was chosen for the analysis of adolescent Turkish migrants’ eating behaviour in 

comparison to adolescent non-migrants from Germany and Turkey. The PWM uses a dual-

processing approach for the explanation of health/risk behaviour and differentiates a reasoned 

action and a social reaction pathway (Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2008). 

Figure 5 displays an outline of the PWM. 
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Figure 5. The prototype-willingness model (Gibbons et al., 2003; Gibbons et al., 2006). 
 

 

The reasoned action pathway stems from the theory of reasoned action (TRA) by 

Martin Fishbein and Icek Ajzen (cf. Fishbein & Ajzen, 1975). It is assumed that engagement 

in behaviour takes places because of a deliberate decision to do so. The following elements 

are included: Attitudes, subjective norms, and behavioural intentions. The relevant behaviour 

is said to be predicted by its proximal antecedent behavioural intention which in return 

depends on behaviour’s more distal antecedents attitudes and subjective norms. The definition 

of the given elements and their operationalisation as proposed by the authors of the PWM are 

as follows. 

Attitude is defined as the degree to which someone has a favourable or unfavourable 

evaluation toward the relevant behaviour (Ajzen, 1991). The operationalisation of the attitude-

construct in terms of the PWM focuses on perceived personal vulnerability to negative 

consequences via asking for instance “if you were to…, what do you think the chances are 

that you would…?”. Attitude is not assessed conventionally via an affective dimension as this 
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shows little variance. Young people perceive risk behaviour to be both exciting and 

frightening. The extent to which they feel vulnerable to the negative outcomes of risk 

behaviour is found to vary more widely (Gibbons et al., 2003). 

Subjective norms are defined as beliefs about the extent to which members of a peer 

group expect someone to engage in the relevant behaviour. Descriptive norms are an 

additional measure for social norms. They are defined as the extent to which members of a 

peer group assume their peers to have engaged in the relevant behaviour (Ajzen & Fishbein, 

1973). The PWM conventionally includes descriptive instead of subjective norms for the 

reason that young peoples’ peer groups rarely want their friends to engage in risk behaviour. 

Even though it is not directly asked to engage in risk behaviour, it might be accepted or even 

supported by one’s peer group. So, subjective norms are operationalised via asking “what do 

you think your friends are doing?” instead of “what do your friends want you to do?” 

(Gibbons et al., 2003). 

Behavioural intentions are indicators of someone’s volition to try and efforts invested 

in order to refrain from or perform the relevant behaviour (Ajzen, 1991). According to the 

operationalisation of the PWM, behavioural intentions can either be assessed conventionally 

via asking for the plan to engage in the relevant behaviour or via behavioural expectations. 

The latter measures the perceived likelihood that a person will actually engage in the relevant 

behaviour (Gibbons et al., 2003). 

The second pathway is the social reaction pathway and reflects the three main 

assumptions of the PWM. The first assumption claims adolescents’ risk behaviour to be rather 

a reaction to a potentially risky situation than an action performed upon an intention. 

Secondly, it is assumed that adolescents associate clear risk images of the type of person their 

age who engages in specific risk behaviours, as risky situations are usually public and social. 

Adolescents usually engage in risk behaviour while being with their friends. The third 
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assumption of the model claims that these risk images or prototypes5 significantly influence 

risk behaviour for the reason that adolescents are assumed to be very image-conscious. As 

risk behaviours are found to be rarely intentional, risk images are strongly associated with 

behaviour’s proximal antecedent behavioural willingness. The social reaction pathway thus 

includes the PWM’s unique elements prototypes and behavioural willingness. Behaviour is 

predicted by its proximal antecedent behavioural willingness which is in return influenced by 

behaviour’s distal antecedents prototypes and the elements attitudes and subjective norms 

from the reasoned action pathway (Gibbons et al., 2003). Prototypes and behavioural 

willingness are defined and operationalised as follows. 

Prototypes are cognitive representations of the type of person with the same age that 

engages in certain behaviour. Adolescents connect with the sense of this person rather than 

having a visual image. In order to assess the perception of prototypes, respondents are 

instructed to think about the typical person their age who engages in the relevant behaviour. 

The prototype is then either evaluated with a set of six to 20 antonymous adjectives (e.g. 

attractive-unattractive; Gibbons et al., 2003) or on a scale from not at all to very with an 

evaluation thermometer (Rivis, Sheeran, & Armitage, 2006). 

Behavioural willingness is defined as openness to engage in unintended behaviour in a 

risk opportunity: An individual might engage in risk behaviour under certain circumstances 

and avoid thinking about possible consequences. For assessment of behavioural willingness, 

respondents are asked to think about a risk-conducive situation followed by options with 

increasing risk levels questioning their willingness to engage in a relevant behaviour. The 

options are summed up to an index (Gibbons et al., 2003).  

2.6.1. Empirical support for the reasoned action pathway.    

Empirical findings regarding the application of the TRA and of the theory of planned 

behaviour (TPB; cf. Ajzen, 1991) on a wide range of health behaviours can be used to support 

                                                 
5 The terms image and prototype are used interchangeably. 
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the reasoned action pathway of the PWM. A meta-analysis has reviewed the predictive power 

of the TPB (Armitage & Conner, 2001): Attitudes and subjective norms accounted for 25 % 

of the variance in behavioural intentions which in return accounted for 31 % of variance in 

behaviour. 

According to eating behaviour, a meta-analysis showed that attitudes, subjective 

norms, and perceived behavioural control predicted 50.3 % of variance in behavioural 

intentions. Out of these three, attitudes were found to have the strongest relationship to 

behavioural intentions. TPB-variables then accounted for 21.2 % of variance in behaviour 

(McEachan, Conner, Taylor, & Lawton, 2011). Among adults, even 26.7 % of variance in 

behaviour was predicted. However, adolescents’ eating behaviour is poorly predicted by 

means of the TPB. Only 9.6 % of its variance can be explained among them. Age differences 

were also found in strength of relationships: In adolescents, behavioural intentions were found 

to have the strongest relationships with behaviour, whereas perceived behavioural control was 

associated strongest with behaviour among adults. Furthermore, the relationship between 

behaviour and behavioural intentions was weaker in adolescents compared to adults and vice 

versa was found for the relationship between subjective norms and behavioural intentions. In 

adolescence, subjective norms were found to be the strongest predictor of behavioural 

intentions, whereas attitudes were found to be the strongest predictor of behavioural intentions 

in adulthood. These findings may underline the importance of social influences in explaining 

adolescents’ eating behaviour as well as their lower tendency to engage in intended behaviour 

compared to adults. Thus, a weakness of the TPB in predicting adolescents’ eating behaviour 

was detected, speaking in favour of the PWM’s social reaction pathway. 

The following section shows a selection of TPB-studies that tested the reasoned action 

pathway in explaining adolescents’ eating behaviour in different national cultures. 

In a sample of US high school students in New York City, the relationship between 

TPB-variables and food choice behaviours regarding organic and locally grown foods was 
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tested (Bissonnette & Contento, 2001). Attitudes explained 20.3 % and 16.8 % of variance in 

behavioural intentions in the organic domain and the local domain, whereas subjective norms 

explained 8.4 % and 9.6 of variance in the given domains, respectively. Perceived behavioural 

control showed poor reliability and was thus dropped from analyses. Behavioural intentions 

accounted for 7.3 % and 12.3 % of variance in food choice behaviour in the organic domain 

and the local domain, respectively. In another US sample of adolescents aged 14 to 19 years 

in California, attitudes, subjective norms, and perceived behavioural control explained 42 % 

of variance in behavioural intentions which in return explained 17 % of variance in eating 

behaviour (Backman, Haddad, Lee, Johnston, & Hodgkin, 2002). Within a sample of 10 to 

13-year-olds in New Zealand, attitudes and subjective norms predicted behavioural intentions 

to eat healthy. Adolescents’ behavioural intentions then accounted for 39 % of variance in 

their eating behaviour (Hewitt & Stephens, 2007). In a sample of 11 to 19-year-old Chinese 

students from Hong Kong, attitudes, subjective norms, and perceived behavioural control 

were found to explain 45 % of variance in behavioural intentions to eat healthy (Chan & 

Tsang, 2011). 

In summary, it can be concluded that the reasoned action pathway of the PWM was 

supported in explaining adolescents’ eating behaviour across different nations with deviating 

national cultures (cf. Hofstede et al., 2010). However, a low percentage of explained variance 

in eating behaviour among adolescents was found in a meta-analytic review (McEachan et al., 

2011). This weakness claims for the dual-processing approach of the PWM implemented by 

the addition of the social reaction pathway.  

2.6.2. Empirical support for the social reaction pathway.    

A number of studies on several health behaviours give empirical support for the social 

reaction pathway: It was for instance shown that drinker prototypes accounted for 43 % of 

variance in the behavioural willingness to do so which in return explained 79 % of variance in 

alcohol consumption using structural equation modelling (SEM) in a longitudinal study with a 
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sample of adolescents from Iowa, United States (Gerrard et al., 2002). With regards to 

smoking behaviour, it was found that smoker prototypes had a direct path to the behavioural 

willingness to smoke which was in return specified to have a direct path to smoking behaviour 

in a sample of 10 to 12-year-olds in the United States (Gerrard, Gibbons, Stock, Lune, & 

Cleveland, 2005). 

Up to date, very few studies examined the social reaction pathway in the context of 

eating behaviour (Fuchs, Steinhilber, & Dohnke, 2013; Gerrits, de Ridder, de Wit, & Kuijer, 

2009; Gerrits et al., 2010; Steinhilber, Fuchs, & Dohnke, 2013). 

The direct association between adolescents’ prototype perception of an unhealthy and 

healthy eater and self-reported eating behaviour was probed in the Netherlands, in Hungary, 

in the United States, and in Germany. For Dutch adolescents, it was found that the more 

favourable the unhealthy eater was perceived, the higher the consumption of unhealthy foods 

and soft drinks (Gerrits et al., 2009). Among US, Dutch, and Hungarian adolescents, a more 

favourable perception of the healthy eater was associated with higher fruit and vegetable 

consumption. Furthermore, a favourable perception of the unhealthy eater was found to be a 

predictor of fatty food across adolescents in the given nations (Gerrits et al., 2010). In the 

sample of German adolescents, both the unhealthy and the healthy eater were associated with 

eating behaviour: The more favourable the perception of the unhealthy and healthy eater, the 

higher adolescents’ dietary score for healthy eating (Steinhilber et al., 2013). 

The association between adolescents’ behavioural willingness and eating behaviour 

was analysed in a sample of German adolescents (Fuchs et al., 2013): The behavioural 

willingness to eat unhealthy foods predicted a self-reported dietary score for healthy eating 

negatively as well as observed unhealthy eating behaviour positively. Furthermore, the 

behavioural willingness to eat healthy foods predicted observed healthy eating behaviour 

positively. 
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In conclusion, different parts of the social reaction pathway of the PWM have 

successfully been tested with regards to adolescents’ eating behaviour across nations with 

deviating national cultures (cf. Hofstede et al., 2010). However, the social reaction pathway as 

a whole and eventually both paths, thus the entire PWM, need to be tested in explaining 

adolescents’ eating behaviour. 

2.6.3. Empirical support for the entire prototype-willingness model. 

So far, the entire PWM has only been tested in a few studies. The first one to test the 

overall PWM was conducted for the explanation of US college students’ pregnancy-risk 

behaviour (Gibbons, Gerrard, Blanton, & Russell, 1998). SEM supported the major premises 

of the theory. All relations among the study variables were as postulated by the PWM and 

statistically significant. Subsequently, the PWM has successfully been applied for the 

explanation of substance use in Norway (Hukkelberg & Dykstra, 2009) as well as in modified 

forms for the explanation of substance use in the United States (Andrews, Hampson, 

Barckley, Gerrard, & Gibbons, 2008; Gibbons et al., 2004) in the Netherlands (Spijkerman, 

van den Eijnden, Vitale, & Engels, 2004), and in Germany (Zimmermann & Sieverding, 

2010b; Zimmermann & Sieverding, 2010a) as well as for the explanation of physical activity 

in the UK (Rivis & Sheeran, 2003b), use of contraception in Norway (Myklestad & Rise, 

2007), and organ donation in Australia (Hyde & White, 2010). 

Up to date, only one study has probed the entire PWM in explaining adolescents’ 

eating behaviour in a sample of high school students in Southern Germany (Dohnke, 

Steinhilber, & Fuchs, 2012). All elements of the model were included in a single longitudinal 

study. SEM were conducted with either social-cognitive variables to eat unhealthy or healthy 

foods. The SEM with social-cognitive variables to eat unhealthy foods thoroughly confirmed 

the reasoned action pathway: Attitudes and subjective norms had a direct path to behavioural 

intentions which were in return specified to have a direct path to adolescents’ eating 

behaviour. The social reaction pathway was confirmed for single paths: Behavioural 
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willingness had a direct path to behavioural intentions, and the perception of the unhealthy 

eater was specified to have a direct path to eating behaviour. The SEM with social-cognitive 

variables to eat healthy foods confirmed a direct path from attitudes to behavioural intentions 

which were in return found to have a direct path to adolescents’ eating behaviour. 

Furthermore, attitudes had a direct path to behavioural willingness, and the perception of the 

healthy eater was specified to be directly related to eating behaviour. 

It can be concluded that the entire PWM was successfully tested in explaining several 

health/risk behaviours across different nations with deviating national cultures (cf. Hofstede et 

al., 2010). Nevertheless, comparative studies using the PWM for the explanation of 

health/risk behaviours across cultural groups are missing. For the explanation of eating 

behaviour, the PWM has only been tested in the German culture. Thus, it is yet unknown 

whether eating behaviour’s relevant social-cognitive determinants differ across cultural 

groups such as across adolescent Turkish migrants in comparison to adolescent non-migrants 

in Germany and Turkey. 

2.7. Cultural aspects in research on the prototype-willingness model 

There is evidence that the PWM is culture-specific. Cultural aspects have been 

included in research on health/risk behaviours using parts of the PWM. These cultural aspects 

can be structured into three domains:  

(1) Cultural differences in the extents of PWM-constructs (e.g. Gibbons, Helweg-

Larsen, & Gerrard, 1995),  

(2) cultural differences in the influence strengths from behaviour’s distal antecedents 

on behavioural intentions (Bagozzi et al., 2001; Blanchard et al., 2003; Hagger et 

al., 2007; Walker, Courneya, & Deng, 2006) and on behavioural willingness 

(Gibbons et al., 1995), 

(3)  and the association of acculturation with PWM-variables (e.g. Diaz et al., 2009).  
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The given cultural differences were either analysed across nations (e.g. Norway and 

Spain; Olsen, Heide, Dopico, & Toften, 2008) or within a nation’s ethnic (Black vs. Whites in 

the United States; Blanchard et al., 2009) or migrant groups (British vs. Chinese migrants in 

Canada; Walker et al., 2006). 

With regards to eating behaviour, few studies have taken cultural aspects into account. 

Cultural differences have, however, been found in the extents of various PWM-constructs 

(Blanchard et al., 2009; Gerrits et al., 2010; Olsen et al., 2008) and in the influence strength 

from social norms on behavioural intentions (Blanchard et al., 2009). The association of 

acculturation with various PWM-variables has also been analysed before (Carrus, Nenci, & 

Caddeo, 2009; Diaz et al., 2009; Kleiser et al., 2010; Nicolaou et al., 2009; Unusan, Sanlier, 

& Danisik, 2006; Wandel, Raberg, Kumar, & Holmboe-Ottesen, 2008).  

Among the given studies, only one or two of the three cultural aspects were tested. So 

far, no study has been conducted that included all three cultural aspects in a cross-cultural 

application of the PWM. The following sections provide the findings of the given studies with 

regards to the three cultural aspects mentioned above.   

2.7.1. Cultural differences in the extents of prototype-willingness model-

constructs. 

Cultural differences in the extents of PWM-constructs have been found for various 

behaviours in a number of studies. 

For attitudes, cultural differences were e.g. analysed between Norwegians and the 

Spanish in their attitudes towards a fish-burger (Olsen et al., 2008) as well as in the attitude 

towards eating five servings of fruit and vegetables every day between Blacks and Whites 

(Blanchard et al., 2009): The Spanish were found to have a more negative attitude towards 

fish-burgers compared to Norwegians, and Whites had a more positive attitude towards eating 

five servings of fruit and vegetables every day compared to Blacks. 
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For social norms, an analysis of cultural differences between Danish and US 

adolescents regarding their social norms towards sexual behaviour showed that the latter 

group reported higher social norms than its Danish counterpart (Gibbons et al., 1995). 

Cultural differences in the prototype perception have been found for the typical 

pregnant teenager, the typical smoker (Gibbons et al., 1995) and the typical unhealthy and 

healthy eater (Gerrits et al., 2010). Danish adolescents had a more positive perception of the 

typical pregnant teenager and the typical smoker compared to US adolescents. Adolescents’ 

perception of eater prototypes was analysed in the United States, in the Netherlands, and in 

Hungary. The extent to which eater prototypes were evaluated unfavourably and favourably 

differed significantly across nations. While the unhealthy eater was evaluated more 

unfavourably in the United States and in the Netherlands compared to Hungary, the healthy 

eater was perceived differently across all three nations: It was evaluated most favourably in 

the United States, followed by the Netherlands and lastly, the evaluation of the healthy eater 

was least favourable in Hungary.  

Lastly, cultural difference in behavioural intentions and behavioural willingness were 

shown. Behavioural intentions to eat five servings of fruit and vegetables every day were 

found to be higher among Whites compared to Blacks (Blanchard et al., 2009), while Danish 

adolescents reported higher behavioural intentions and behavioural willingness to have sex 

compared to US adolescents (Gibbons et al., 1995). 

It can be concluded that cultural differences in the extents of PWM-constructs were 

found for every construct of the PWM across different behavioural contexts, inter alia for 

eating behaviour. Therefore, it can be said that the extents of PWM-constructs differ 

according to culture. With regards to eating behaviour, cultural differences have so far been 

found in attitudes, in perceptions of the unhealthy und healthy eater, and in behavioural 

intentions to eat healthy. Comprehensive studies which analyse cultural differences for all 

PWM-constructs in the context of eating behaviour are lacking. Thus, it has so far not been 
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tested whether adolescent Turkish migrants and adolescent non-migrants from Germany and 

Turkey differ in their extents of PWM-constructs. Based on the present state of scientific 

knowledge, this could be expected among the given groups. 

2.7.2. Cultural differences in influence strengths from behaviour’s distal on its 

proximal antecedents. 

Most studies that have analysed cultural differences in influence strengths from 

behaviour’s distal on its proximal antecedents were conducted in terms of the TPB. They 

regarded differences in influence strengths from behaviour’s distal antecedents on behavioural 

intentions (e.g. Blanchard et al., 2003; Hagger et al., 2007). Few studies additionally assumed 

that behavioural intentions are formed more strongly by personal attitudes in individualistic 

cultures, and that behavioural intentions are more heavily based on social influences in 

collectivistic cultures (Bagozzi et al., 2001; Walker et al., 2006). This assumption was based 

on prevailing cultural values in accordance with the individualism vs. collectivism dimension 

(cf. Hofstede et al., 2010). Up to date, only one study looked at cultural differences in the 

influence strengths from behaviour’s distal on its proximal antecedents with elements from 

the social reaction pathway of the PWM (Gibbons et al., 1995). With regards to eating 

behaviour, differences in influence strengths from behaviour’s distal antecedents on 

behavioural intentions were analysed within the US culture across Blacks and Whites 

(Blanchard et al., 2009). The results of the abovementioned studies are as follows. 

In the context of physical activity, it was found that the influence strength from 

attitudes on behavioural intentions differed significantly between Blacks and Whites 

(Blanchard et al., 2003). Furthermore, differences in the influence strengths from attitudes and 

subjective norms on behavioural intentions were also found among adolescents from five 

different nations (Hagger et al., 2007): For attitudes, this was stronger in a British sample 

compared to Estonian, Greek, Singaporean and Hungarian samples. The three latter groups 

had a significantly lower influence strength than the Estonian sample. Greek participants had 
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a significantly lower influence strength than Singaporeans and Hungarians. For subjective 

norms, the two latter groups had a significantly higher influence strength compared to the 

British, Estonians, Greeks, and Singaporeans. 

Additionally, cultural differences in the influence from attitudes and subjective norms 

on behavioural intentions to donate bone marrow were examined across nationals from an 

individualistic culture (United States) and a collectivistic culture (Hong Kong; Bagozzi et al., 

2001). For attitudes, the influence was stronger in the individualistic culture, namely, among 

US compared to Hong Kong nationals, and reverse was found for the influence of subjective 

norms. Furthermore, a moderator effect of culture was found for the influence of attitudes and 

social norms on gambling intentions for males with individualistic cultural values (British 

migrants) and collectivistic cultural values (Chinese migrants) in Canada: For attitudes and 

descriptive norms, the influence on gambling intentions were only significant among British 

migrants, whereas the influence of subjective norms was only significant among Chinese 

migrants (Walker et al., 2006). In summary, the relative contribution of attitudes and social 

norms to behavioural intentions tends to vary across individualistic and collectivistic cultures. 

However, a pattern based on the assumption that behavioural intentions are formed more 

strongly by personal attitudes in individualistic cultures, and on social influences in 

collectivistic cultures was only confirmed across groups of non-migrants in two nations (cf. 

Bagozzi et al., 2001), and not across different migrant groups in one nation (cf. Walker et al., 

2006). 

A moderation of culture regarding influence strengths with the social-reactive 

elements of the PWM has solely been explored in a single study (Gibbons et al., 1995). It was 

specifically found that the influence strength of social norms on the behavioural willingness 

towards sexual behaviour was stronger in US adolescents compared to their Danish 

counterparts. Moreover, it was revealed that the influence strength of the perception of the 

typical smoker on smoking behaviour was stronger in US compared to Danish adolescents. 
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In the context of eating behaviour, cultural differences in the influence strength of 

subjective norms on behavioural intentions were analysed between Blacks and Whites. The 

influence strength from subjective norms on behavioural intentions to eat five servings of fruit 

and vegetables per day was found to be stronger among Blacks compared to Whites 

(Blanchard et al., 2009). 

In summary, cultural differences in the influence strengths from behaviour’s distal on 

its proximal antecedents have been found for elements of the reasoned action as well as for 

the social reaction pathway. These differences have been demonstrated between 

individualistic and collectivistic cultures in various behavioural contexts regarding the 

reasoned action pathway, between US and Danish adolescents regarding sexual and smoking 

behaviour with regards to the social reaction pathway, and between Blacks and Whites in the 

context of eating behaviour. A comprehensive test of the given cultural differences in the 

context of eating behaviour in an individualistic (German culture) and collectivistic (Turkish 

culture) setting as well as in a setting with a compound structure of individualistic and 

collectivistic cultural values (Turkish migrants in Germany) is yet to be executed. The present 

state of scientific knowledge leads to the assumption that the given groups may differ in 

accordance with the values of the individualism vs. collectivism dimension proposed by 

(Hofstede et al., 2010). More precisely, it could be expected that cultural differences in 

influence strengths from the distal (attitudes, descriptive and subjective norms, and prototype 

perception) on the proximal (behavioural intentions and behavioural willingness) antecedents 

of eating behaviour exist across the given groups. 

2.7.3. The association between acculturation and the prototype-willingness 

model. 

The association of different indicators of acculturation with eating behaviour and its 

social-cognitive determinants has only been analysed in a small number of studies. Indicators 

of acculturation in the given studies were either designated scales or length of residence, 
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migration generation, and behavioural shifts in terms of acquiring new behavioural 

repertoires. 

The associations of acculturation assessed via a designated scale with the consumption 

of fatty foods, purchase rate of ethnic food products, its respective behavioural intentions, and 

behavioural intentions to eat unhealthy were analysed (Wandel et al., 2008; Carrus et al., 

2009; Diaz et al., 2009). In detail, the assessments of acculturation and its association with the 

given variables were as follows. For Sri Lankans in Oslo, the acculturation level was assessed 

unidimensionally with an index of integration comprising three items on reading Norwegian 

newspapers, socialising with ethnic Norwegians, and participation in organisations in 

Norway. A high level of acculturation was found to predict the consumption of foods rich in 

fat and a mostly Norwegian diet (Wandel et al., 2008). For Indian female migrants in Italy, 

acculturation was assessed via the ethnic identity and perceived ethnic group norms. These 

were seen as an inverse indicator of their acculturation level (Carrus et al., 2009). The higher 

their level of acculturation was, the lower their purchase rate of ethnic food products and its 

respective behavioural intentions. To assess acculturation among Latino adolescents in 

California, United States, four items on language use of the unidimensional Short 

Acculturation Scale for Hispanics (SASH; cf. Marin, Sabogal, Marin, Otero-Sabogal, & 

Perez-Stable, 1987) were used. The level of acculturation correlated negatively with 

behavioural intentions to eat healthy. Furthermore, lesser and highly acculturated adolescents 

differed significantly in their attitude towards giving up preferred food items, with less 

acculturated adolescents showing more tolerance for this (Diaz et al., 2009). 

Further indicators of acculturation such as the length of residence, migration 

generation and the acquirement of a new behavioural repertoire were found to be associated 

with an increased risk for an unfavourable eating behaviour (Kleiser et al., 2010), changed 

preferences for specific meals (Unusan et al., 2006; Nicolaou et al., 2009), and altered social 

norms (Nicolaou et al., 2009). Detailed study results were as follows. The higher the length of 
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residence and migration generation of adolescent Turkish migrants in Germany was, the 

higher their risk for an unfavourable eating behaviour. Belonging to second- or higher 

generation of immigration increased the risk for an unfavourable eating behaviour by a factor 

of 2.2 independent of age, sex, and socio-economic status. Furthermore, the risk for an 

unfavourable eating behaviour was increased by a factor of 1.03 for every additional year and 

by a factor of 1.2 for every additional 5-year period the parents stayed in Germany, 

respectively (Kleiser et al., 2010). For the following two studies, behavioural change is 

considered as an indicator of acculturation, as new behavioural repertoires are acquired. 

Foods chosen for breakfast were assessed and compared across fourth graders with a Turkish 

migration background in Germany and their counterparts in Turkey. The former seemed to 

have acquired a new behavioural repertoire, as they preferred the consumption of a Western 

breakfast (cereals and fruit juice) instead of the original Turkish breakfast consisting of 

cheese, butter, bread, egg, honey, jam, pie, cake, and tea (Unusan et al., 2006). Among 

Turkish and Moroccan migrants in the Netherlands, changes in eating behaviour and in the 

influence of social norms were explored with qualitative focus groups. Firstly, migrants 

reported that their children had acquired a new behavioural repertoire, as they prefer French 

fries, hamburgers, and pizza over traditional dishes. Secondly, it was revealed that hospitality 

plays an important role in the Turkish and Moroccan culture. This is usually expressed by 

serving a variety of foods. Hosts are expected to serve a large amount of food and guests are 

expected to anticipate this. Refusal of food is only accepted due to health issues. As migration 

led to better economic circumstances, even larger numbers of special dishes were prepared. 

However, a decline in these social norms was reported by many of the younger participants 

(Nicolaou et al., 2009). 

In conclusion, various indicators of acculturation were associated with eating 

behaviour, social norms, and behavioural intentions. These associations were found within 

migrant groups from varying home and host cultures. Therefore, the present state of scientific 
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knowledge indicates that an analysis of adolescent Turkish migrants’ eating behaviour using 

the PWM is not fully covered without its extension by acculturation. 

To sum up, it must be annotated that the three abovementioned domains of cultural 

aspects have so far not been included in a comprehensive study that explains adolescent 

Turkish migrants’ eating behaviour using the PWM. Thus, it is firstly unknown whether 

cultural differences exist in extents of PWM-constructs and in influence strengths from 

behaviour’s distal on its proximal antecedents across adolescent Turkish migrants in Germany 

and adolescents from both the home and the host country. Secondly, it is not know whether 

acculturation influences the elements of the PWM among adolescent Turkish migrants in 

Germany. 

2.8. Aim and main research questions 

In the light of the above, the present thesis aims at combining the line of research on 

explaining health/risk behaviour through social-cognitive theories choosing the PWM with 

the research line on culture and acculturation. The combined research lines are used for the 

explanation of adolescent Turkish migrants’ eating behaviour in Germany in comparison to 

non-migrants from Germany and Turkey. 

A one-sided view on explaining adolescent Turkish migrants’ eating behaviour solely 

through the PWM disregards the question on whether their eating behaviour is determined by 

culture and acculturation. There is no information provided whether their unhealthy eating 

behaviour was brought from Turkey or arose in Germany and might be a result of 

acculturation. Additionally, it seems appropriate for the current research to differentiate social 

norms into descriptive and subjective norms, as people from collectivistic cultures like Turkey 

are integrated into strong, cohesive, and protective in-groups with high social norms. These 

in-groups in return offer life-long loyalty (Hofstede et al., 2010). Furthermore, a meta-

analysis on TPB-studies showed that the explained variance of behaviour increased by 5 % 
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with an addition of descriptive norms (Rivis & Sheeran, 2003a). Therefore, a differentiated 

PWM is used for analysis. 

The research line on culture and acculturation compares different national cultures to 

each other and examines the acculturation experience of migrants in a host culture. However, 

the information is not used for the explanation of health behaviours such as eating behaviour.  

A combination of both research lines thus results in a comprehensive analysis: 

Adolescent Turkish migrants’ eating behaviour in Germany is explained in comparison to 

non-migrants in the host culture (Germany) and in the home culture (Turkey) using a 

differentiated PWM. Furthermore, the differentiated PWM is extended by acculturation as a 

background factor. Therefore, the combination of both research lines additionally determines 

whether acculturation contributes to the explanation of adolescent Turkish migrants’ eating 

behaviour in Germany. Figure 6 displays an outline of this differentiated and extended PWM. 

 

 

Figure 6. The prototype-willingness model (cf. Gibbons et al., 2003; Gibbons, Houlihan, & 
Gerrard, 2009) differentiated into descriptive and subjective norms and extended by 
acculturation as a background factor. 
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A combination of the given research lines is an important gap, as the following 

contributions will be provided to the literature:  

(1) Analyses will provide a direct comparison of adolescents’ eating behaviour from 

three groups with diverse cultural values: Adolescents with prevailing 

individualistic cultural values (non-migrants in Germany), adolescents with 

prevailing collectivistic cultural values (non-migrants in Turkey), and adolescents 

with a compound structure of individualistic vs. collectivistic cultural values 

(Turkish migrants in Germany). 

(2) It will be tested whether the differentiated PWM explains eating behaviour across 

the given cultural groups. This will identify cultural variations in their prediction 

patterns. Moreover, the thesis will test whether cultural differences exist in the 

extents of PWM-variables and in influence strengths from eating behaviour’s 

distal on its proximal antecedents. 

(3) For adolescent Turkish migrants, the differentiated PWM is extended by 

acculturation as a background factor and its contribution to the explanation of 

migrants’ eating behaviour will be analysed. 

(4) Theoretical implications for the PWM, culture, and acculturation will be provided 

and culture-specific and/or generic targets for effective interventions on healthy 

eating among adolescents of the given cultural groups will be shown. 

In order to investigate the given research questions, three studies were conducted. 

They were part of the research project Healthy eating among socially deprived adolescents 

(HESDA). The project is administered at the University of Education – Schwäbisch Gmünd 

and funded by the German Federal Ministry of Education and Research. Study I tested the 

differentiated PWM in explaining eating behaviour of adolescents with a Turkish migration 

background compared to non-migrants in Germany. In Study II, an analogous analysis of the 

differentiated PWM was applied to adolescents with a Turkish migration background in 
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Germany in comparison to non-migrants in Turkey. Study III analysed the differentiated and 

extended PWM in explaining eating behaviour of adolescents with a Turkish migration 

background in Germany. 
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3. Study I 

3.1. Study hypotheses 

The present study aims to test the differentiated PWM in explaining eating behaviour 

across adolescents with a Turkish migration background in Germany and adolescent non-

migrants in Germany6 in a comparative analysis using SEM.  

(1) The first hypothesis presumes that the formulated items operate equivalently across 

both cultural groups. Their invariant factorial structure is tested by investigating invariant 

factor loadings and invariant observed variable intercepts. 

(2) Secondly, mean differences in eating behaviour as well as latent mean differences 

in PWM-constructs across migrants and non-migrants are expected. As a Turkish migration 

background significantly predicted unfavourable eating behaviour among adolescents (cf. 

Kleiser et al., 2010), it is assumed that the social-cognitive variables of the differentiated 

PWM reflect this group difference. Specifically, it is hypothesised that migrants compared to 

non-migrants have a significantly less favourable eating behaviour, significantly less 

favourable extents of attitudes, descriptive and subjective norms, a significantly less 

favourable perception of eater prototypes, significantly less favourable behavioural intentions, 

and a significantly less favourable behavioural willingness to eat unhealthy and healthy foods. 

(3) It is thirdly expected that the predictions of the differentiated PWM are confirmed 

in both groups but with cultural variations. 

(4) Lastly, it is assumed that the influences of eating behaviour’s distal antecedents on 

behavioural intentions and behavioural willingness vary in strength across migrants and non-

migrants according with the values of the individualism vs. collectivism dimension. More 

specifically, it is expected that migrants’ behavioural intentions and behavioural willingness 

are based more strongly on social influences (descriptive and subjective norms, and prototype 

perception) compared to non-migrants. Furthermore, it is expected that non-migrants’ 

                                                 
6 The terms migrants and non-migrants are henceforth used to denote these two groups. 
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behavioural intentions and behavioural willingness are formed more strongly by personal 

attitudes compared to migrants. 

3.2. Method 

3.2.1. Participants and procedure. 

Participants in this longitudinal study were a sample of 434 secondary school students 

in Southern Germany. Within the sample, 30.2 % (n = 131) of participants had a two-sided 

Turkish migration background and 69.8 % (n = 303) were non-migrants. Only students with a 

two-sided Turkish migration background and non-migrants were eligible for the present 

study. Students with a one-sided Turkish migration background or a migration background 

other than Turkish were excluded. Participants attended grade 5 (47 %) and 8 to 10 (53 %) 

and were aged between 10 and 17 years (M = 12.87 years, SD = 2.19; 47.5 % girls). No 

significant differences in the female-to-male ratio, χ2(1) = 0.15, ns, and participants’ ages by 

gender distribution, χ2(8) = 3.87, ns, were found within the subsamples. However, migrants 

(M age = 13.37, SD = 2.08) were significantly older than the non-migrants (M age = 12.65, 

SD = 2.20), t(259.55) = -3.29, p < .01. According to body mass index (BMI), 66.6 % were 

normal weight (underweight: 4.7 %, overweight: 16.4 %, obese: 10.6 %, no data: 1.8 %). 

As permission for data collection was granted by supervisory school authorities, 

schools in Southern Germany were randomly selected for participation. A total of 41 classes 

were recruited (types of schools: 37 classes of Haupt- und Werkrealschule, two classes of 

Realschule and two classes of Gymnasium). An incentive of 100 Euro was given to each 

volunteering class, if students’ informed consent could be obtained from parents.  

Data were collected via questionnaire in two waves by three members of the research 

team during class time. Socio-demographic information and social-cognitive variables were 

measured at wave 1. Eating behaviour was assessed two to four weeks later at wave 2. The 

dropout rate from wave 1 to wave 2 was 7.1 % (n = 31). Participants in both waves and 

dropouts did not differ significantly in migration background, age, sex, and social-cognitive 
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variables (all ps > .10). Data on eating behaviour were incomplete for 10 individuals. 

Accordingly, the final data set for analysis consisted of 434 cases of which 393 cases included 

data for both waves. 

3.2.2. Measures. 

The questionnaire at wave 1 contained items on socio-demographic data, attitudes, 

descriptive and subjective norms, prototype perception, behavioural intentions, and 

behavioural willingness. At wave 2, eating behaviour was assessed via a food frequency 

questionnaire (FFQ). 

Socio-demographic data. Items on socio-demographic information included questions 

on sex, age, type of school, grade, BMI7, and migration background. Migration background 

was assessed with three items enquiring places of birth for participants themselves as well as 

for their mothers and fathers (Lampert, Schenk, & Stolzenberg, 2002). Based on these data, a 

two-sided or a one-sided migration background can be determined. A two-sided migration 

background applies to children and adolescents who themselves and at least one parent was 

not born in Germany or to children and adolescents whose parents were both not born in 

Germany. A one-sided migration background applies to children and adolescents born in 

Germany with one parent not born in Germany (Lange et al., 2007). 

Assessment of PWM-constructs. The assessment of all social-cognitive variables but 

behavioural willingness was conducted with nine items differing in five unhealthy (sweets, 

salty snacks, fast food, soft drinks, and chocolate) and four healthy foods (fresh fruit, salad, 

wholemeal bread, and cooked vegetables)8. All items made reference to eating behaviour. 

                                                 
7 In order to provide objective data, participants’ body weight and height were measured with a scale and a 
folding rule, respectively. Their BMI was determined based on Kromeyer-Hauschild et al. (2001). 
8 The selection of foods was made on theoretical and empirical considerations. Theoretically, the selection was 
based on foods (sweets, salty snacks, fast food, soft drinks, chocolate, fresh fruit, raw vegetables or salad, 
wholemeal bread, and cooked vegetables) included in a dietary score derived from KiGGS (Kleiser and 
Mensink, 2008). Empirically, the selection was based on a pilot study with 327 participants attending grades 5, 9 
and 10 in different types of German secondary schools. The pilot study analysed the perception of the typical 
sweets-, salty snacks-, fast food-, fresh fruit-, salad-, and wholemeal bread-eater prototypes. The prototypes of 
the typical sweets- and salty snacks-eater were evaluated as neutral, and the evaluation of the typical fast food-
eater differed according to school type ranging from neutral to significantly negative. The perceptions of the 
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Attitudes. Attitudes to eat unhealthy and healthy foods were assessed by asking e.g. 

“How much do you like eating fresh fruit?” on a five-point scale with equidistant smilies 

(Jäger, 2004). The smilies-scale is illustrative and thus recommended for the usage in children 

and adolescents (Bortz & Döring, 2006). Internal consistency was good for the attitudes to eat 

unhealthy foods (migrants: α = .80, non-migrants: α = .84) and questionable for the attitudes 

to eat healthy foods (migrants: α = .63, non-migrants: α = .64).  

Descriptive norms. Descriptive norms to eat unhealthy and healthy foods were 

assessed by asking participants e.g. “How many of your friends eat fresh fruit every day?” on 

a four-point scale (1 none, 2 some, 3 many, 4 all) referring to Gibbons and Eggleston (1996). 

The internal consistency was good for the descriptive norms to eat unhealthy foods (migrants: 

α = .83, non-migrants: α = .83). For the descriptive norms to eat healthy foods, the internal 

consistency was poor in migrants (α = .59) and acceptable in non-migrants (α = .73). 

Subjective norms. Subjective norms to eat unhealthy and healthy foods were assessed 

by asking participants e.g. “Do you think your friends/best friend would approve when you 

eat fresh fruit every day?” on a five-point scale ranging from 1 = definitely not to 5 = 

definitely yes based on van den Eijnden, Spijkerman, and Engels (2006). The internal 

consistency was found to be good for the subjective norms to eat unhealthy foods (migrants: 

α = .83, non-migrants: α = .84). For the subjective norms to eat healthy foods, the internal 

consistency was questionable in migrants (α = .65) and acceptable in non-migrants (α = .76). 

Eater prototypes. Prior to the presentation of items, participants received a general 

definition of prototypes and were instructed to think about the typical person their age who 

engages in the specific behaviour described in each item (cf. Gerrard et al., 2005). Participants 

were then asked to evaluate nine specific eater-prototypes (e.g. what do you think of the 

                                                                                                                                                         
typical fresh fruit-, salad, and wholemeal bread-eater were evaluated significantly positive. These theoretical and 
empirical considerations led to the selection of five unhealthy (sweets, salty snacks, fast food, soft drinks, and 
chocolate) and four healthy foods (fresh fruit, salad, wholemeal bread, and cooked vegetables). 
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typical person your age that eats fresh fruit every day?) on a five-point scale with equidistant 

smilies (cf. Jäger, 2004). The smilies-scale was used instead of the evaluation thermometer 

(cf. Rivis et al., 2006) as it is illustrative and recommended for the usage in children and 

adolescents (Bortz & Döring, 2006). The internal consistency was found to be good for the 

unhealthy eater (migrants: α = .86, non-migrants: α = .85), whereas the internal consistency 

of the healthy eater was questionable in migrants (α = .64) and acceptable in non-migrants (α 

= .71). 

Behavioural intentions. Behavioural intentions to eat unhealthy and healthy foods 

were assessed by asking e.g. “For the following weeks, do you plan to eat fresh fruit every 

day?” on a five-point scale ranging from 1 = no, not at all to 5 = yes, very strongly (Gibbons 

et al., 2004). The internal consistency was good for the behavioural intentions to eat unhealthy 

foods (migrants: α = .82, non-migrants: α = .82) and acceptable for the behavioural intentions 

to eat healthy foods (migrants: α = .70, non-migrants: α = .73). 

 Behavioural willingness. Behavioural willingness to eat unhealthy and healthy foods 

was assessed in accordance with Gibbons et al. (1998). Participants were instructed to 

imagine themselves in two situations with their close friends. One of them would either offer 

fresh fruit, salad or wholemeal bread (situation I) or sweets, salty snacks or fast food 

(situation II). It was then asked how likely it was that participants would do each of the 

following “try a little bit”, “eat a lot”,  and “tell him/her ‘no thanks’” on a five-point scale 

from 1 = very unlikely to 5 = very likely. The internal consistency of the behavioural 

willingness to eat unhealthy foods was questionable in migrants (α = .65) and poor in non-

migrants (α = .53). For the behavioural willingness to eat healthy foods, the internal 

consistency was acceptable in migrants (α = .70) and questionable in non-migrants (α = .65). 

Eating behaviour. A modified retrospective quantitative FFQ based on KiGGS was 

used to assess consumption frequencies of four unhealthy foods (salty snacks, fast food, soft 
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drinks, and chocolate) and three healthy foods (fresh fruit, salad/cooked vegetables combined, 

and wholemeal bread) on a five-point scale: 1 less or never, 2 once per week, 3 2-4 times per 

week, 4 5-6 times per week, 5 every day (Mensink & Burger, 2004). The given foods were 

indicator foods categorised in highly recommened (fresh fruit, salad/cooked vegetables 

combined, and wholemeal bread) and not recommendend (salty snacks, fast food, soft drinks, 

and chocolate) for consumption. A dietary score was computed comprising the seven 

indicator foods based on Kleiser et al. (2010). To do this, consumption frequencies were 

categorised as favourable (2 points), neutral (1 point), and unfavourable (0 points) and 

summed up. The dietary score ranged from zero to 14 points. Points from zero to five define 

an unfavourable, six to 10 a neutral, and 11 to 14 a favourable eating behaviour. 

3.2.3. Data analysis. 

The Mplus Programme, version 6.12, was employed for SEM with latent variables in 

order to investigate the relationship pattern within the overall data set. 

A SEM consists of a measurement model and a structural model. The measurement 

model - a confirmatory factor analysis (CFA) - presents a multivariate regression model 

portraying the relationships between a set of observed dependent variables (factor indicators) 

and a set of continuous latent variables (factors). The relationships among factors, among 

observed variables, and between factors and observed variables that are not factor indicators 

are expressed in the structural model in one set of multivariate regression equations (Muthén 

& Muthén, 1998-2010). SEM was chosen for analysis for the following reasons: The 

theoretical order among factors and the relationships among predictors can be detected. A 

multi-group SEM analyses measurement invariance across groups. Lastly, SEM with latent 

variables compared to regression analysis with observed variables estimates regression 

parameters free of measurement errors and is therefore more precise. As perfect reliable 

measures are presumed in regression analysis with observed variables, the use of latent 

variables are in particular beneficial if scale reliabilities are moderate (Geiser, 2010). 
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Model fit. The fit of the resultant models were assessed using following incremental 

and absolute goodness-of-fit indices: χ2, χ2/df, Comparative Fit Index (CFI), Root Mean 

Square Error of Approximation (RMSEA), and Standardised Root Mean Square Residual 

(SRMR). The higher the probability associated with χ2, the closer the fit between the 

hypothesised model and the perfect fit. Due to a number of problems such as sensitivity to 

sample size associated with the χ2 statistic, the ratio of χ2/df is additionally reported (Byrne, 

2012). A ratio less than 2.0 indicates good overall model fit, whereas a value greater than 5.0 

is unacceptable (Marsh, Balla, & McDonald, 1988). The CFI is measured by comparing the 

hypothesised model with the baseline model. It ranges from zero to 1.00 with values close to 

1.00 being indicative as a well-fitting model. A value of > .90 is originally considered 

representative of a well-fitting model. The absolute indices of fit RMSEA and SRMR decrease 

as goodness-of-fit improves and thereby reach the value of zero when the model fits perfectly. 

The RMSEA takes the error of approximation in the population into account and estimates 

how well the model, with unknown but optimally chosen parameter values, would fit the 

population covariance matrix, if it were available. Values less than .05 indicate good fit, and 

less than .10 are acceptable. The SRMR represents the average value across all standardised 

residuals, and ranges from zero to 1.00. Its value would be small in a well-fitting model 

(Byrne, 2012). To correct for non-normality, robust maximum likelihood estimation was used. 

Study hypotheses were tested in a series of analyses which were conducted in the 

following order: Testing multiple-group invariance, establishing a multiple-group CFA, and 

establishing a multiple-group SEM. All social-cognitive variables were assessed for both 

healthy and unhealthy foods leading to separate analyses which introduced factor indicators 

regarding either unhealthy (sweets, salty snacks, fast food, soft drinks, and chocolate) or 

healthy (fresh fruit, salad, wholemeal bread, and cooked vegetables) foods. The resultant 

models are henceforth referred to as unhealthy model and healthy model. For both models, the 

factors attitudes, descriptive norms, subjective norms, prototype perception, behavioural 
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intentions, and behavioural willingness were indicated by the questionnaire items pertaining 

to each PWM-construct. This resulted in three to five factor indicators each. As described in 

the measures section above, nine foods were repeatedly used for item formulation in each 

construct (except behavioural willingness) throughout the questionnaire. This identical use of 

wording throughout the questionnaire might have led to an inadequate model fit. In order to 

remedy this, artificial food factors with five indicators each were additionally modelled. For 

the unhealthy model, the factors soft drinks, salty snacks, fast food, and chocolate and for the 

healthy model, the factors fresh fruit, salad, and wholemeal bread were added to the analyses. 

The dependent variable eating behaviour was entered as observed variable into the SEM. 

Structural paths were modelled in line with the assumptions of the differentiated PWM (cf. 

Figure 8). 

Testing multiple-group invariance (cf. Byrne, 2012). Multiple-group invariance is a 

premise for analysing latent mean differences and differing strengths of structural paths across 

groups. This was tested in a series of steps that build upon each other. A sequence of nested 

measurement models with increasing restrictions was established. After separate baseline 

models had been established for both subsamples, a well-fitting multiple-group baseline 

model named configural model was tested. The configural model (model 1) is the least 

restricted one. The next model constrained equal factor loadings (model 2) across subsamples 

followed by a more constrained model testing invariant observed variable intercepts (model 

3). Lastly, model 4 tested differences in latent means across groups. The latent factor means 

were fixed to zero for one group which thus served as a reference group the other group was 

compared to. This procedure was conducted separately for the unhealthy and the healthy 

model. The minimum acceptable criterion for measurement invariance is invariance of factor 

loadings (Byrne, Shavelson, & Muthén, 1989). Measurement invariance of the nested models 

across groups is indicated by the Δχ2. If the difference value is statistically significant, the two 

models are not equivalent across groups. Then again, if the difference value is not statistically 
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significant, the χ2-test suggests that all specified equality constraints are acceptable. Due to its 

sensitivity to sample size and non-normality, the Δχ2 has gradually been thought to be an 

impractical and unrealistic criterion to proof evidence of invariance (Cheung & Rensvold, 

2002). A more practical approach is achieving both a continuously adequate multiple-group 

model fit and negligible ΔCFI values between models. The latter should not exceed a value of 

.05 (McGaw & Jöreskog, 1971). 

Multiple-group CFA and SEM. In order to test the validity of the indicator variables, 

it is recommended to conduct a CFA model prior to the SEM. In the present study, two 

multiple-group CFA models (model 4) and two multiple-group SEM in accordance with the 

multiple-group CFA models were run separately for the unhealthy model and the healthy 

model9. In addition to the structural paths modelled in line with the assumption of the 

differentiated PWM, the distal antecedents were regressed onto age serving as a background 

factor10. Furthermore, equal path constraints for the single paths from the distal antecedents 

on behavioural intentions and on behavioural willingness were modelled. Analyses were 

performed separately for the unhealthy and the healthy model. 

Remaining analyses were conducted with SPSS, version 19.0. Mean scores were 

computed across all social-cognitive variables separately for unhealthy and healthy foods and 

correlated with the dietary score. 

Missing data were treated with full information maximum likelihood (FIML) in all 

analyses conducted with Mplus. If analyses were conducted with SPSS, missing data were 

deleted listwise. Excluded data in computation of scale reliability in SPSS were below 2 %. 

 

 

                                                 
9 As item formulation of behavioural willingness included the offering of fresh fruit, an overlap in wording 
existed between the artificial factor fruit and the behavioural willingness. This overlap caused poor model fit. To 
improve the model fit, a cross-loading (fruit by behavioural willingness) was added for the healthy model. 
10 Age was introduced as a background factor as increasing age was significantly associated with unfavourable 
eating behaviour among adolescents and the subsamples differed significantly in age (cf. Kleiser, Mensink, 
Kurth, Neuhauser, and Schenk, 2010). Migrants were found to be older than non-migrants. 
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3.3. Results 

3.3.1. Descriptive findings. 

The mean dietary scores among both migrants (M = 7.66, SD = 1.86) and non-

migrants (M = 8.14, SD = 2.29) categorised their eating behaviour as neutral. As expected in 

hypothesis 2, migrants had a significantly less favourable dietary score than non-migrants, 

t(282.93) = 2.20, p < .05. The distribution of the dietary score among migrants portrayed that 

8.4 % had an unfavourable, 80.9 % a neutral, and 3.8 % a favourable eating behaviour (no 

data: 6.9 %). Non-migrants’ distribution of eating behaviour was as follows: 11.2 % 

unfavourable, 61.4 % neutral, and 16.8 % favourable. No data were available for 10.6 % of 

participants. Correlations of the dietary scores with social-cognitive variables were as 

expected significantly negative with social-cognitive variables to eat unhealthy foods and 

significantly positive with social-cognitive variables to eat healthy foods (Table 2). The only 

insignificant correlation was the one between the dietary scores and behavioural willingness 

to eat healthy foods in the group of migrants. 
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Table 2 

Correlations among latent factors, and between eating behaviour and mean scores of social-
cognitive variables across migrants (n =131) and non-migrants (n =303) 

healthy 
unhealthy 

1 2 3 4 5 6 7 

1. behaviour         
migrants  .45*** .22* .21* .31** .51*** .14 
non-migrants  .42*** .32*** .30*** .29*** .25*** .53*** 
2. attitude        
migrants -.58***  .83*** .81*** .80*** .97*** .28** 
non-migrants -.60***  .68*** .72*** .74*** .96*** .34*** 
3. descriptive 

norms  
      

migrants -.41*** .54***  .67*** .71*** .83*** .39*** 
non-migrants -.35*** .53***  .70*** .50*** .63*** .42*** 
4. subjective 

norms  
      

migrants -.40*** .66*** .48***  .81*** .85*** .42*** 
non-migrants -.42*** .58*** .53***  .66*** .70*** .40*** 
5. prototype 

perception  
      

migrants -.47*** .57*** .44*** .60***  .79*** .30** 
non-Migrants -.47*** .62*** .39*** .56***  .73*** .34*** 
6. behavioural 

intentions   
      

migrants -.58*** .84*** .63*** .71*** .72***  .32** 
non-migrants -.55*** .79*** .50*** .57*** .63***  .32*** 
7. behavioural 

willingness  
      

migrants -.21* .66*** .44*** .45*** .39*** .69***  
non-migrants -.49*** .85*** .39*** .49*** .62*** .71***  
Note. Values above/below the diagonal refer to the healthy/unhealthy model. Correlations 
among latent factors were computed with Mplus; correlations between eating behaviour and 
mean scores of social-cognitive variables were computed with SPSS. 
* p < .05 **, p < .01, *** p < .001. 
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3.3.2. Testing multi-group invariant factorial structure of the questionnaire. 

After single well-fitting baseline CFA models for unhealthy and healthy across both 

groups had been computed (Table 3), a 2-group CFA was established for the unhealthy and 

healthy model each. 

Invariant factorial structure as postulated in hypothesis 1 was tested in a series of 

nested models. The least constrained 2-group CFA models (model 1) were compared to more 

constrained models with invariant factor loadings (model 2) which were again compared to 

more constrained models with invariant observed variable intercepts (model 3). The Δχ2 value 

for all comparisons was significant for both the unhealthy and the healthy models suggesting 

measurement noninvariance at first. Bearing the Δχ2’s sensitivity to sample size and non-

normality in mind, both the multiple-group overall model fits and the ΔCFI values were 

analysed. As an adequate multiple-group model fit was continuously achieved and ΔCFI 

values were ≤ .01 for all four comparisons, invariant factorial structure across groups was 

confirmed for both the unhealthy and the healthy model (Table 3). 

 



STUDY I 
 

66

Table 3  

CFA-Goodness-of-fit indices and model comparisons for two-group nested models with 
increased constraints 
   χ2  df χ2/df CFI RMSEA SRMR  Δ χ2  Δ df Δ CFI 
unhealthy            
single baseline CFA models      
migrants 323.45  285 1.13 .98 .03 .04     
non-migrants 428.92 *** 285 1.50 .97 .04 .04     
two-group nested models      
model 1 752.37 *** 570 1.32 .97 .04 .04 -  - - 
model 2 809.71 *** 618 1.31 .97 .04 .05 57.34  48 < .01 
model 3 865.85 *** 646 1.34 .96 .04 .06 56.14 ** 28 < .01 
model 4 807.77 *** 626 1.29 .97 .04 .04 58.08 *** 20 < .01 
healthy            
single baseline CFA models      
migrants 232.46 ** 179 1.30 .95 .05 .05     
non-migrants 248.49 ** 179 1.39 .97 .04 .04     
two-group nested models     
model 1 480.95 *** 358 1.34 .96 .04 .04 -  - - 
model 2 541.78 *** 396 1.37 .96 .04 .05 60.83 * 38 < .01 
model 3 580.26 *** 419 1.38 .96 .04 .06 38.48 * 23 < .01 
model 4 552.10 *** 401 1.38 .96 .04 .05 26.16  18 < .01 
* p < .01, ** p < .01, *** p < .001.      

 
3.3.3. Testing latent mean differences in constructs of the prototype-willingness 

model across Turkish migrants and non-migrants. 

As measurement invariance was met for both the unhealthy and the healthy model, 

latent mean analysis (model 4; Table 3) could be conducted testing hypothesis 2. Migrants 

were expected to have significantly less favourable extents of attitudes, descriptive and 

subjective norms, a significantly less favourable perception of eater prototypes, significantly 

less favourable behavioural intentions, and behavioural willingness to eat unhealthy and 

healthy foods. 
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For analysis, non-migrants’ latent factor means were fixed to zero serving as a 

reference group which migrants were compared to. The comparison is displayed in Figure 7. 

Analysis revealed migrants to have a significantly less favourable attitude to eat unhealthy 

foods (M = 0.25, p < .05), descriptive norm to eat unhealthy (M = 0.61, p < .001) and healthy 

foods (M = -0.27, p < .05), perception of the unhealthy eater (M = 0.25, p < .05), behavioural 

intention to eat unhealthy foods (M = 0.23, p < .05), and behavioural willingness to eat 

healthy foods (M = -0.27, p < .05) compared to non-migrants. No significant latent mean 

differences between migrants and non-migrants were found in the attitude to eat healthy 

foods, in the subjective norms to eat unhealthy and healthy foods, in the perception of the 

healthy eater, in the behavioural intentions to eat healthy foods, and in the behavioural 

willingness to eat unhealthy foods. 



 

 

68 

-0.4

-0.2

0

0.2

0.4

0.6

0.8

attitudes* attitudes descriptive
norms***

descriptive
norms*

subjective
norms

subjective
norms

prototype
perception*

prototype
perception

behavioural
intentions*

behavioural
intentions

behavioural
willingness

behavioural
willingness*

m
ig

ra
nt

s'
 la

te
nt

 m
ea

ns
 r

el
at

iv
e 

to
 n

on
-m

ig
ra

nt
s 

 unhealthy foods

 healthy foods

 

Figure 7. Latent means of PWM-constructs across migrants and non-migrants. * p < .05, *** p < .001.

STUDY I 



STUDY I 
 

69

3.3.4. Multiple-group structural equation modelling.  

Prior to the multiple-group SEM, the parameters of the multiple-group CFA run in 

model 4 were evaluated for the unhealthy and healthy model: Goodness-of-fit statistics for the 

two multiple-group CFA models suggested that the models fit the data well. This implies that 

the hypothesised models adequately accounted for the covariance matrices of the data (model 

4; Table 3). For both models, all standardised factor loadings on the latent factors11 were 

positive and significant. The recommended minimum of .50 for standardised factor loadings 

was exceeded by all factor indicators (Ford, MacCallum, & Tait, 1986) except for one item 

loading on behavioural willingness to eat unhealthy foods (r = .476) in the group of non-

migrants. The correlations among latent factors were all as expected significantly positive 

(Table 2).  

As adequacy of the multiple-group CFA models was given, multiple-group SEM 

testing hypothesis 3 and 4 were conducted. Hypothesis 3 postulated that the predictions of the 

differentiated PWM are confirmed in both groups but with cultural variations in the prediction 

patterns. Within the identification of these varying prediction patterns, hypothesis 4 

additionally expected migrants’ behavioural intentions and behavioural willingness to be 

more strongly based on social influences (descriptive and subjective norms, and prototype 

perception), whereas non-migrants’ behavioural intentions and behavioural willingness were 

assumed to be formed more strongly by attitudes. The CFA run in model 4 were expanded by 

the structural model. In order to test hypothesis 4, equal path constraints for the single paths 

from eating behaviour’s distal antecedents on behavioural intentions and on behavioural 

willingness were added to the models. Goodness-of-fit statistics are presented in Figure 8 and 

Figure 9 for the unhealthy and healthy model, respectively, showing that the data were 

represented well or moderately across both models. Standardised parameter estimates for the 

                                                 
11 Reporting is henceforth limited to modelled latent factors included in theoretical assumptions of the PWM. 
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structural relations among the latent constructs and eating behaviour are given in 

corresponding figures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Standardized coefficients for the structural equation model of the unhealthy model 
across both subsamples. Path coefficients are reported migrants/non-migrants. Correlations 
between distal antecedents were modelled and proven to be significant but not plotted here. 
Age was included as a background factor. Multiple-group SEM fit indices: χ2 = 1115.47***, 
df = 778, χ2/df = 1.43, CFI = .95, RMSEA = .05, SRMR = .06; a path coefficients differ 
significantly between groups, * p < .05, ** p < .01, *** p < .001. 
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Figure 9. Standardized coefficients for the structural equation model of the healthy model
across both subsamples. Path coefficients are reported migrants/non-migrants. Correlations 
between distal antecedents were modelled and proven to be significant but not plotted here.
Age was included as a background factor. Multiple-group SEM fit indices: χ2 = 889.37***, df
= 521, χ2/df = 1.71, CFI = .91, RMSEA = .06, SRMR = .08; a path coefficients differ 
significantly between groups, * p < .05, ** p < .01, *** p < .001. 
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The prediction patterns for the unhealthy model across migrants and non-migrants 

were as follows: For migrants, all single paths of the reasoned action pathway were 

significant. Attitudes, descriptive and subjective norms to eat unhealthy foods (positively) 

predicted behavioural intentions to eat unhealthy foods which in return (negatively) predicted 

eating behaviour. Regarding the social reaction pathway, attitudes to eat unhealthy foods 

significantly (and positively) predicted behavioural willingness to eat unhealthy foods which 

again significantly (and positively) predicted behavioural intentions to eat unhealthy foods. 

Remaining single paths of the social reaction pathway were not significant. A nearly reverse 

prediction pattern occurred in the group of non-migrants: Whereas the reasoned action 

pathway was completely insignificant, the following single paths of the social reaction 

pathway were significant: Attitudes to eat unhealthy foods and prototype perception of the 

unhealthy eater (positively) predicted behavioural willingness to eat unhealthy foods which in 

return (negatively) predicted eating behaviour. Residuary single paths of the social reaction 

pathway were not significant. Significant differences in the strength of structural paths 

between the two groups were found in the single paths from attitudes (b = .76, p < .001), 

descriptive (b = .33, p < .01) and subjective norms to eat unhealthy foods (b = .41, p < .01) on 

behavioural intentions as well as from attitudes to eat unhealthy foods (b = 1.91, p < .05) on 

behavioural willingness to eat unhealthy foods. Among the given structural paths, the single 

paths belonging to the reasoned action pathway were stronger in migrants (bearing the 

insignificance for non-migrants in mind), whereas the influence of attitudes to eat unhealthy 

foods on behavioural willingness to eat unhealthy foods was weaker in migrants. 

The explained variances of the multiple-group SEM of the unhealthy model was as 

follows: For migrants, 81.7 % of the variance in behavioural intentions was explained, 42.2 % 

in behavioural willingness, and 50.2 % in eating behaviour. For non-migrants, 65.5 % of 

behavioural intentions’ variance, 86.5 % of behavioural willingness’ variance, and 45.4 % of 

eating behaviour’s variance were explained.  
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The SEM for the healthy model revealed the following prediction patterns across 

migrants and non-migrants: For migrants, the following single paths of the reasoned action 

pathway were significant: Attitudes and subjective norms to eat healthy foods (positively) 

predicted behavioural intentions to eat healthy foods which in return (positively) predicted 

eating behaviour. The remaining single paths of the reasoned action pathway as well as the 

entire social reaction pathway were not significant. Again, a divergent prediction pattern 

occurred among the group of non-migrants. For the reasoned action pathway, attitudes to eat 

healthy foods (positively) predicted behavioural intentions to eat healthy foods which 

(positively) predicted eating behaviour. Furthermore, three single paths of the social reaction 

pathway were significant: Attitudes and descriptive norms to eat healthy foods (positively) 

predicted behavioural willingness to eat healthy foods which in return (positively) predicted 

eating behaviour. Remaining single paths were not significant. Significant differences in the 

strength of structural paths between the two groups were found in the single paths from 

attitudes (b = 1.67, p < .001) and subjective norms to eat healthy foods (b = .50, p < .05) on 

behavioural intentions to eat healthy foods. The influence from attitudes to eat healthy foods 

on behavioural intentions to eat healthy foods was weaker among migrants, whereas the 

influence from subjective norms to eat healthy foods on behavioural intentions to eat healthy 

foods was stronger among migrants (as it was only significant in this group). 

Finally, the explained variances for migrants in the healthy model accounted for 87.6 

% in behavioural intentions, 48.3 % in behavioural willingness, and for 20.5 % in eating 

behaviour, respectively. For non-migrants, the explained variance in the multiple-group model 

accounted for 80.8 % in behavioural intentions, 62.4 % in behavioural willingness, and for 

26.6 % in eating behaviour, respectively. 

3.4. Discussion 

The aim of the present study was to test the differentiated PWM in explaining eating 

behaviour of migrants compared to non-migrants using SEM. It was particularly hypothesised 
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that (1) the factorial structure of the psychometric instrument would be invariant across both 

groups, (2) that migrants would have unfavourable extents of both eating behaviour and 

constructs of the differentiated PWM compared to non-migrants, (3) that the predictions of 

the differentiated PWM would be confirmed in both groups but with cultural variations, (4) 

and that the influence strengths from the distal antecedents on behavioural intentions and 

behavioural willingness would vary across migrants and non-migrants in accordance with the 

values of the individualism vs. collectivism dimension (cf. Hofstede et al., 2010). 

Analyses which tested measurement invariance confirmed that the factorial structure 

of the psychometric instrument was invariant across groups. Invariance of factor loadings as 

the minimum acceptable criterion for measurement invariance (cf. Byrne et al., 1989) was 

complied and confirmed hypothesis 1. The existence of measurement invariance illustrates 

that all participants interpreted the questionnaire items identically. An invariant factorial 

structure is a premise for group comparisons, as findings of differences in group means and 

correlation patterns could otherwise not be interpreted unambiguously. Without ensuring 

measurement invariance, differences in group means and correlation patterns could also 

indicate differences in measurement operations (Horn & McArdle, 1992). Therefore, 

measurement invariance needs to be guaranteed in order to clearly interpret latent mean 

differences as well as differing prediction patterns and strengths of structural paths across 

groups. 

Hypothesis 2, which expected mean differences in eating behaviour and latent mean 

differences in social-cognitive variables between migrants and non-migrants with migrants’ 

extents being less favourable, was confirmed partially.  

In accordance with previous findings in KiGGS (cf. Kleiser et al., 2010), migrants had 

a less favourable eating behaviour than non-migrants. Additionally, hypothesis-confirming 

significant latent mean differences were found in the attitudes to eat unhealthy foods, in the 

descriptive norms to eat unhealthy and healthy foods, in the perception of the typical 
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unhealthy eater, in the behavioural intentions to eat unhealthy foods, and in the behavioural 

willingness to eat healthy foods. The culture-dependency of the given PWM-constructs was 

shown before, for some such as for attitudes and the perceptions of the unhealthy eater even in 

the context of eating behaviour. Their culture-dependency can hereby be supported by the 

present findings. For attitudes, cultural differences were found across the Spanish and 

Norwegians (Olsen et al., 2008). The former had a more negative attitude towards a fish-

burger compared to the latter. The perception of the typical unhealthy eater was found to be 

less favourable among adolescents from the United States and the Netherlands compared to 

Hungarian adolescents (Gerrits et al., 2010). Cultural differences in social norms, behavioural 

intentions, and behavioural willingness towards sexual behaviour were analysed across US 

and Danish adolescents. The former were found to have higher social norms than Danish 

adolescents, whereas the extents of behavioural intentions and behavioural willingness were 

higher among Danish compared to US adolescents (Gibbons et al., 1995). 

Hypothesised latent mean differences between migrants and non-migrants could not be 

confirmed for the attitudes to eat healthy foods, the subjective norms to eat unhealthy and 

healthy foods, the perception of the typical healthy eater, the behavioural intentions to eat 

healthy foods, and the behavioural willingness to eat unhealthy foods. Even though cultural 

differences in the extents of attitudes towards eating healthy (Blanchard et al., 2009), in the 

perception of the typical healthy eater (Gerrits et al., 2010), and in the behavioural intentions 

to eat healthy (Blanchard et al., 2009) were found before, the present study could not support 

them across migrants and non-migrants in the context of eating behaviour. As expected, 

migrants had a less favourable attitude to eat healthy foods, a less favourable perception of the 

healthy eater, and less favourable intentions to eat healthy foods, but not at a significant level. 

When opposing the differences found by Blanchard et al. (2009) and Gerrits et al. (2010) to 

the present findings, one has to keep in mind that the present study compared migrants to non-

migrants instead of Blacks to Whites or adolescents across three different nations. Thus, the 
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cultural groups compared in those studies may have been more distinct than the ones analysed 

here. For subjective norms and behavioural willingness to eat unhealthy foods, no findings 

regarding cultural mean differences are known in the context of eating behaviour. Their 

insignificance in the present study might indicate that the cultural mean differences found in 

social norms and behavioural willingness towards sexual behaviour across US and Danish 

adolescents (Gibbons et al., 1995) cannot be transferred one-to-one to a different behavioural 

and cultural setting. 

Altogether, the present findings lead to the conclusion that migrants and non-migrants 

differ significantly in the extents of some PWM-constructs only. Therefore, the existing 

cultural difference in eating behaviour across migrants and non-migrants is only partly 

expressed in the latent means of its social-cognitive determinants. In general, it should be 

annotated that a great amount of cultural differences found before in PWM-constructs were 

either in a different behavioural and/or cultural contexts. These findings cannot be transferred 

one-to-one as different aspects have to be considered for each behavioural and cultural 

setting. 

It was thirdly hypothesised that the predictions of the differentiated PWM would be 

confirmed in both groups but with cultural variations. This could be confirmed. An inspection 

of the prediction patterns across groups showed a great amount of variation in both the 

unhealthy and the healthy model. This is discussed in the following sections. 

In terms of the unhealthy model, migrants’ eating behaviour was influenced by 

constructs of the reasoned action pathway. Attitudes, descriptive and subjective norms 

predicted behavioural intentions which in return predicted eating behaviour. Behavioural 

willingness as the only construct of the social reaction pathway involved in migrants’ 

prediction pattern was influences by attitudes and contributed to the prediction of behavioural 

intentions and not directly to eating behaviour. Non-migrants’ eating behaviour was, in 

contrast, solely predicted by components of the social reaction pathway. Attitudes and 
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prototype perception predicted the behavioural willingness which in return showed a direct 

path to eating behaviour. 

A look at the healthy model showed that in the group of migrants, eating behaviour 

was once more merely predicted by the reasoned action pathway. Behavioural intentions 

showed a direct path to eating behaviour and were in return influenced by attitudes and 

subjective norms. For non-migrants, the prediction pattern involved components of both the 

reasoned action and the social reaction pathway. Eating behaviour was predicted by 

behavioural intentions and behavioural willingness which were both in return influenced by 

attitudes. Behavioural willingness was additionally influenced by descriptive norms. 

PWM-constructs accounted for 50.2 % and 45.4 % of variance in eating behaviour for 

the unhealthy model as well as for 20.5 % and 26.6 % of variance for the healthy model 

across migrants and non-migrants, respectively. The proportions of explained variance in 

eating behaviour were greater for the unhealthy model compared to the healthy model across 

both groups. This might be due to modelling of factors and foods included in the dietary 

score. For the unhealthy model, five factor indicators were introduced for each factor (except 

behavioural willingness), whereas only four factor indicators were introduced for each factor 

(except behavioural willingness) in the healthy model. For the computation of the dietary 

score, consumption frequencies of four unhealthy foods, but only of three healthy foods were 

summed up. This consistently higher number of unhealthy foods might clarify the greater 

amount of explained variance in eating behaviour for the unhealthy model compared to the 

healthy model. 

In conclusion, migrants’ eating behaviour was rather based on rational decision 

making than a result from social reaction regarding social-cognitive determinants to eat both 

unhealthy and healthy foods. Non-migrants’ eating behaviour was, in contrast, based on 

social-reactive and reasoned social-cognitive determinants. Their predictive social-cognitive 

determinants to eat unhealthy foods were rather a reaction to a potentially risky situation than 
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an action performed upon an intention, whereas their predictive social-cognitive determinants 

to eat healthy foods were both intentional and socially-reactive. However, the presented 

cultural variations in the prediction patterns are in contrast to Hagger et al. (2007) who found 

a consistent prediction pattern of the TPB across five different nations in a physical activity 

context. This might again emphasis that findings regarding culture cannot be generalised 

across different behavioural and cultural settings. 

It can be summarised that the data confirmed the pattern of the differentiated PWM 

but with cultural variations across groups. The finding that not all relations postulated by the 

differentiated PWM were significant, yet, contradicts the results of Gibbons et al. (1998) who 

confirmed all relations of the PWM-constructs in prediction college students’ pregnancy-risk 

behaviour as foresaid by the authors. The results of the present study are, however, in line 

with the prediction pattern found for adolescents’ eating behaviour in Germany, as not all 

relations postulated by the PWM had been significant here as well (Dohnke et al., 2012). This 

might show again that the prediction pattern of the PWM cannot be transferred one-to-one 

across different behavioural and cultural settings. 

Hypothesis 4, which expected varying influence strengths of eating behaviour’s distal 

antecedents on behavioural intentions and behavioural willingness across migrants and non-

migrants, could be confirmed partly. In detail, it was assumed that migrants’ behavioural 

intentions and behavioural willingness would more strongly be based on social influences 

(descriptive and subjective norms, and prototype perception) compared to non-migrants and 

that non-migrants’ behavioural intentions and behavioural willingness would be formed more 

strongly by personal attitudes compared to migrants. 

For the unhealthy model, four significant differences in the strengths of paths across 

migrants and non-migrants were found. The influences from attitudes, descriptive and 

subjective norms on behavioural intentions were stronger in migrants compared to non-

migrants, whereas the influence from attitudes on behavioural willingness was weaker. It is 
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not surprising that the paths of the reasoned action pathway were stronger in migrants, as non-

migrants’ eating behaviour was influenced by social-reactive elements to eat unhealthy foods 

only. The path from attitudes to behavioural willingness was significant in both groups, 

however weaker in migrants than in non-migrants, and thus confirmed hypothesis 4. 

Furthermore, this finding supports cultural differences in influence strengths among elements 

of the social reaction pathway which was firstly and solely shown by Gibbons et al. (1995).  

No significant differences in the strengths of paths across migrants and non-migrants 

were found in descriptive and subjective norms and prototype perception on behavioural 

willingness. As the single paths from descriptive and subjective norms on behavioural 

willingness were not significant in both groups, the insignificant difference in the strengths of 

the given paths across groups can plausibly be attributed to this. Nevertheless, the influence 

from prototype perception on behavioural willingness was significant in non-migrants only 

but did not differ significantly between the given groups. This might be due to the definition 

of the prototype construct as a cognitive representation of the type of person with the same 

age that engages in certain behaviour (Gibbons et al., 2003). Unlike social norms, the 

construct of prototypes may not underlie the assumptions the hypothesis was based on. It was 

assumed that migrants’ behavioural willingness would more strongly be based on social 

influences as a result of prevailing collectivistic cultural values. Prototype perception, 

however, might not contribute to higher social influences, and thus might not lead to the 

harmonious in-groups of collectivistic societies (cf. Hofstede et al., 2010). 

Regarding the healthy model, two significant differences in the strengths of paths 

across migrants and non-migrants were found. Both confirmed hypothesis 4: The influence 

from attitudes on behavioural intentions was weaker in migrants compared to non-migrants, 

whereas the influence from subjective norms on behavioural intentions was higher. 

Furthermore, the latter finding supports cultural differences in influence strength from 
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subjective norms on behavioural intentions to eat healthy previously found by Blanchard et al. 

(2009).  

The remaining paths did not differ in strength across migrants and non-migrants. 

Possible explanations for this are as follows. The differences in the influences from 

descriptive norms on behavioural intentions as well as from subjective norms and prototype 

perception on behavioural willingness were unsurprisingly not significant, as the paths 

themselves were too in both groups. Nonetheless, the influences of the single paths from 

attitudes and descriptive norms on behavioural willingness did not differ significantly 

between groups, but were only significant in non-migrants. This may be attributed to 

migrants’ compound structure of individualistic vs. collectivistic cultural values. As 

acculturation takes place, changes in either one or both cultural groups occur (Berry, 1997) 

which might lead to a relocation of migrants’ position on the individualism vs. collectivism 

dimension. Therefore, it is unclear whether migrants’ compound structure of individualistic 

vs. collectivistic cultural values is rather individualistic, collectivistic or something in-

between. 

Altogether, it can be concluded that the significant differences in the strengths of the 

paths from the distal antecedents on behavioural intentions and behavioural willingness 

between migrants and non-migrants reflect differences between individualistic and 

collectivistic cultures. The results thereby support previous findings that showed variations in 

influence strengths from attitudes and subjective norms on behavioural intentions across 

nationals from individualistic and collectivistic cultures in accordance with the values of the 

individualism vs. collectivism dimension (Bagozzi et al., 2001). 

There are several limitations to the present study. Firstly, data were based on self-

reports which may have been distorted by memory or social desirability bias. Thus, the 

assessment of eating behaviour might be subject to under- or over-reporting. An alternative 

assessment via 24-hour recalls or weighed food records could on the one hand provide more 
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detailed data. On the other hand, this would increase costs in terms of time (Straßburg, 2010). 

As conscious reflection is involved in self-report measures, the impulsive processes of the 

social reaction pathway may not have been captured accurately. Implicit measures might be a 

more appropriate method for the assessment of eater prototypes and behavioural willingness. 

Secondly, the internal consistencies of the social-cognitive variables were only of poor to 

good size. This issue was however remedied by using SEM with latent variables for data 

analysis. The given method tests the relationship among factors free of measurement errors 

and is hence in particular beneficial, if scale reliabilities are low (Geiser, 2010). Thirdly, the 

subsamples differed significantly in age. Migrants were found to be older than non-migrants. 

This aspect limits the direct comparability of the given cultural groups. Future studies should 

recruit subsamples similar in age. 

Despite these limitations, a number of theoretical implications for the PWM and for 

culture and acculturation as well as several practical implications for effective interventions 

can be derived from the present findings. The theoretical implications for the PWM might be 

as follows. (1) As the predictions of the differentiated PWM were confirmed across both 

migrants and non-migrants, the PWM seems to be a fitting social-cognitive theory for the 

explanation of eating behaviour across the given cultural groups. (2) Furthermore, the 

differentiation of social norms into descriptive and subjective norms is found to be 

appropriate for cross-cultural studies that include cultural groups with collectivistic values. 

Both norms contributed to the prediction of behavioural intentions in migrants. For culture 

and acculturation the following implications might apply. (3) Study results showed that 

cultural differences in eating behaviour and in some of its social-cognitive determinants exist. 

Thus, the affiliation to a cultural group can be used to predict the extents of PWM-variables. 

(4) Moreover, the prediction patterns of eating behaviour were found to be different across 

migrants and non-migrants. This difference might imply that the affiliation to a cultural group 

can also be used to determine how eating behaviour is predicted by means of the PWM. (5) 
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Additionally, study results might imply that a nation’s position on the individualism vs. 

collectivism dimension (cf. Hofstede et al., 2010) can be used to determine cultural 

differences in influence strengths from eating behaviour’s distal on its proximal antecedents 

across migrants and non-migrants. Conclusively, the following contributions for theory may 

be provided as a result of the combination of the given research lines. (6) The use of a 

differentiated PWM seems appropriate for cross-cultural studies that include cultural groups 

with collectivistic values. (7) Moreover, the cultural differences found between migrants and 

non-migrants lead to the conclusion that culture might be a relevant background factor of the 

PWM. This is also the case for other social-cognitive theories such as the TPB (cf. Ajzen, 

2005). Affiliation to one’s cultural group should hence not be neglected in cross-cultural 

applications of the PWM. 

In addition to the presented implications for theory, the following practical 

implications for effective interventions on healthy eating among migrants and non-migrants 

may be derived from study results. Even though migrants’ eating behaviour was significantly 

less favourable than non-migrants’, both cultural groups’ dietary score categorised their eating 

behaviour to be neutral only. Therefore, both migrants and non-migrants are in need of 

interventions on healthy eating. 

 For migrants, interventions should focus on promoting attitudes, subjective norms, 

and behavioural intentions to eat healthy foods and on downgrading attitudes, descriptive and 

subjective norms, behavioural intentions, and behavioural willingness to eat unhealthy foods. 

Therefore, mainly constructs to eat both unhealthy and healthy foods of the reasoned action 

pathway should be targeted. In contrast to this, the promotion of attitudes, descriptive norms, 

behavioural intentions, and behavioural willingness to eat healthy foods as well as the 

downgrading of attitudes to eat unhealthy foods, the perception of an unhealthy eater, and the 

behavioural willingness to eat unhealthy foods should be targets for effective interventions in 

non-migrants. Thus, constructs to eat unhealthy foods of the social reaction pathway and 
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constructs to eat healthy foods of the reasoned action and social reaction pathway should be 

targeted for them. The listing of possible targets for both groups shows that a number of 

generic targets for effective interventions exist across migrants and non-migrants. These are 

the promotion of attitudes and behavioural intentions to eat healthy foods as well as the 

downgrading of attitudes and behavioural willingness to eat unhealthy foods. However, as 

migrants were found to have less favourable attitudes to eat unhealthy foods compared to non-

migrants, a focus on the given construct might be more beneficial in migrants. Moreover, to 

improve the behavioural intentions to eat healthy foods, addressing attitudes to eat healthy 

foods might be less effective in migrants compared to non-migrants. This is assumed as the 

influence of attitudes to eat healthy foods on behavioural intentions to eat healthy foods was 

lower in migrants than in non-migrants. 

Future research should investigate whether the differentiated PWM can be used for the 

explanation of adolescents’ eating behaviour in Turkey. A comparative analysis of migrants 

and adolescent non-migrants from Turkey set in relation to the present findings would provide 

information on how an acculturation experiences shapes eating behaviour and its social-

cognitive determinants. Additionally, the differentiated PWM should be extended by 

acculturation strategies as background factors and tested in a sample of migrants. This would 

reveal their associations with PWM-variables. Furthermore, the abovementioned implications 

for interventions should be implemented and tested for their effectiveness in migrants and 

non-migrants. 
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4. Study II 

4.1. Study hypotheses 

Study II aims to test the differentiated PWM in explaining eating behaviour in a 

comparative analysis across adolescents with a Turkish migration background in Germany 

and adolescent non-migrants in Turkey12 using SEM.  

(1) The first hypothesis presumes that the psychometric instrument operates 

equivalently across both cultural groups and stands testing of invariant factor loadings and 

invariant observed variable intercepts. This will test invariance of the psychometric 

instrument’s factorial structure. 

(2) As cultural differences in eating behaviour and in PWM-constructs e.g. in the 

perception of the healthy eater (Gerrits et al., 2010) have been found across adolescents from 

different cultures before, secondly mean differences in eating behaviour as well as latent 

mean differences in PWM-constructs between migrants and Turks are expected.  

(3) Thirdly, it is expected that the predictions of the differentiated PWM are confirmed 

for eating behaviour in both groups but with cultural variations among migrants and Turks. 

(4) Finally, the influences of eating behaviour’s distal antecedents on behavioural 

intentions and behavioural willingness are assumed to vary in strength across the cultural 

groups in accordance with the values of the individualism vs. collectivism dimension. In 

detail, migrants’ behavioural intentions and behavioural willingness are hypothesised to be 

formed more strongly by personal attitudes compared to Turks, whereas the latter group’s 

behavioural intentions and behavioural willingness are expected to be based more heavily on 

social influences (descriptive and subjective norms, and prototype perception) compared to 

migrants. 

                                                 
12 The terms migrants and Turks are henceforth used to denote the two groups. 
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4.2. Method 

4.2.1. Participants and procedure. 

Participants in this cross-sectional study were a sample of 372 secondary school 

students in Southern Germany (27.4 %, n = 102) and Turkey (72.6 %, n = 270). The German 

subsample included participants with either a one-sided (6.2 %) or a two-sided (21.2 %) 

Turkish migration background only. Students with a migration background other than Turkish 

were not eligible for participation. The recruited subsample in Turkey included non-migrants 

only. Participants attended grade 5, 7, 8 or 9 and were aged between 10 to 14 years (M age = 

12.47 years, SD = 1.38; 51.2 % girls). Within the subsamples (migrants and Turks), no 

significant differences were found in the female-to-male ratio, χ2(1) = 0.08, ns, nor in 

participants’ ages by gender distribution, χ2(4) = 4.30, ns. However, migrants (M age = 11.92, 

SD = 1.60) were significantly younger than Turks (M age = 12.67, SD = 1.23), t(148.27) = 

4.27, p < .001. Nonetheless, homogeneity of the developmental stage can be assumed for the 

subsamples, as all participants were classified to be in the developmental stage of early 

adolescence ranging from 10 to 14 years (cf. Grob & Jaschinski, 2003). According to BMI, 

73.3 % of participants were normal weight (underweight: 7.0 %, overweight: 15.0 %, obese: 

4.8 %, no data: 26.6 %). 

As permission for data collection was granted from supervisory school authority in 

Germany, schools in Southern Germany were randomly selected for participation. A total of 

39 classes were recruited (types of schools: 35 classes of Haupt- und Werkrealschule, two 

classes of Realschule and two classes of Gymnasium). If students’ informed consent could be 

obtained from parents, an incentive of 100 Euro was given to each volunteering class in 

Germany. Schools in Turkey were recruited on voluntary basis resulting in three participating 

private schools and one public school. Data were collected via questionnaire by members of 

the research team during class time. 
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4.2.2. Measures. 

The questionnaire contained items on socio-demographic data, social-cognitive 

variables, and eating behaviour. Measures and design were equivalent to the ones described in 

Study I except that eating behaviour was assessed at the same time as socio-demographic data 

and social-cognitive variables.  

A translation of the questionnaire into the Turkish language was conducted by a 

certified translator for the subsample living in Turkey. To ensure analogous meanings of 

items, the translation was double-checked by a native Turkish speaker working as a Turkish 

lecturer at the University of Education in Schwäbisch Gmünd, Germany.  

The internal consistencies of the social-cognitive variables to eat unhealthy foods were 

found to be acceptable to good across migrants and Turks, except for the behavioural 

willingness to eat unhealthy foods. The latter was only poor to questionable across the given 

groups. For the social-cognitive variables to eat healthy foods, the internal consistencies of the 

eater prototype, the behavioural intentions, and the behavioural willingness were found to be 

acceptable across both groups but for the one of behavioural intentions in Turks. The latter as 

well as the ones of attitudes, descriptive and subjective norms were questionable except for 

the internal consistency of descriptive norms in migrants. This was found to be poor. Details 

on internal consistency of the social-cognitive variables for unhealthy and healthy are 

presented in Table 4 across migrants and Turks. 
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Table 4 

Internal consistency (Cronbach’s alpha) of social-cognitive variables for eating unhealthy 
and healthy foods across migrants and Turks 
measure unhealthy healthy 
 migrants Turks migrants Turks 
attitude .84 .82 .69 .61 
descriptive norms .82 .74 .59 .67 
subjective norms .79 .84 .69 .66 
prototype perception .88 .89 .73 .74 
behavioural intentions .84 .86 .70 .67 
behavioural willingness .67 .59 .70 .73 

 

4.2.3. Data analysis 

The relationship pattern within the overall data set was investigated using SEM with 

the Mplus Programme, version 6.12. Study hypotheses were tested in a series of analyses 

which were conducted in the following order: Testing multiple-group invariance, establishing 

multiple-group CFA, and establishing multiple-group SEM. Evaluation of model fit, 

modelling of factors and structural paths, and data analysis were equivalent to Study I. A 

detailed explanation of each step is provided in the data analysis section of Study I. However, 

the multi-group SEM across migrants and Turks did not include age as a background factor 

for the reason that the complete sample was classified in the same developmental stage of 

adolescence. In contrast to Study I, there was no need to add the cross-loading of the factors 

fresh fruit and behavioural willingness to the healthy model to further improve the model fit. 

Remaining analyses were conducted with SPSS, version 19.0. Mean scores across all 

social-cognitive variables were computed separately for unhealthy and healthy foods and 

correlated with the dietary score. 

Missing data were treated with full information maximum likelihood (FIML) in all 

analyses conducted with Mplus. If analyses were conducted with SPSS, missing data were 

deleted listwise. Excluded data in computation of scale reliability in SPSS were below 7.5 %. 
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4.3. Results 

4.3.1. Descriptive findings. 

Both migrants’ (M = 7.85, SD = 2.42) and Turks’ (M = 7.54, SD = 2.30) dietary scores 

categorised their eating behaviour as neutral. The groups did not differ significantly in eating 

behaviour, t(352) = -1.12, ns, and thus hypothesis 2 could not be confirmed. The distribution 

of the dietary score among migrants displayed that 16.7 % had an unfavourable, 63.7 % a 

neutral, and 13.7 % a favourable eating behaviour (no data: 5.9 %). Among Turks, the 

distribution of the dietary score showed the following: 16.7 % had an unfavourable eating 

behaviour, 68.9 % a neutral, and 10.0 % a favourable eating behaviour (no data: 4.4 %). 

Correlations between the dietary score and social-cognitive variables for both subsamples are 

presented in Table 5. The correlations were as expected significantly negative with social-

cognitive variables to eat unhealthy foods and significantly positive with social-cognitive 

variables to eat healthy foods. 
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Table 5  

Correlations among latent factors, and between eating behaviour and mean scores of social-
cognitive variables across migrants (n = 102) and Turks (n = 270) 

healthy 
unhealthy 

1 2 3 4 5 6 7 

1. behaviour        
migrants  .51** .30** .27** .33** .58*** .28** 
Turks  .52*** .26*** .29*** .50*** .49*** .36*** 
2. attitude        
migrants -.67***  .75*** .82*** .77*** .96*** .32** 
Turks -.61***  .55*** .68*** .74*** .87*** .51*** 
3. descriptive 

norms  
      

migrants -.54*** .72***  .63*** .65*** .72*** .38** 
Turks -.38*** .70***  .56*** .34*** .55*** .33*** 
4. subjective 

norms  
      

migrants -.50*** .84*** .72***  .82*** .85*** .34** 
Turks -.40*** .67*** .56***  .63*** .54*** .39*** 
5. prototype 

perception  
      

migrants -.55*** .64*** .61*** .71***  .74*** .34** 
Turks -.49*** .63*** .55*** .52***  .62*** .59*** 
6. behavioural 

intentions  
      

migrants -.67*** .89*** .74*** .85*** .68***  .33** 
Turks -.63*** .83*** .63*** .63*** .63***  .43*** 
7. behavioural 

willingness  
      

migrants -.26* .62*** .47*** .59*** .38** .63***  
Turks -.53*** .70*** .46*** .52*** .53*** .70***  
Note. Values above/below the diagonal refer to the healthy/unhealthy model. Correlations 
among latent factors were computed with Mplus; correlations between eating behaviour and 
mean scores of social-cognitive variables were computed with SPSS. 
* p < .05, ** p < .01, *** p < .001. 
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4.3.2. Testing multi-group invariant factorial structure of the questionnaire. 

As well-fitting single baseline CFA models for unhealthy and healthy had been 

established across both groups (Table 6), two 2-group CFA models for unhealthy and healthy 

were determined. Hypothesis 1 postulating invariance of the factorial structure across groups 

was tested in a series of nested models with increased constraints. Initially, least constrained 

2-group CFA models (model 1) were compared to more constrained models with invariant 

factor loadings (model 2). The latter were again compared to more constrained models with 

invariant observed variable intercepts (model 3). Significant Δχ2 values for all comparisons 

concerning the unhealthy and the healthy model suggested measurement variance at first. As 

the Δχ2 is known for its sensitivity to sample size and non-normality, both the multiple-group 

overall model fits and the ΔCFI values were regarded instead. The multiple-group fit was 

continuously adequate and ΔCFI values were ≤ .05 for all four comparisons (Table 6). Thus, 

invariance of the factorial structure across groups was confirmed for both models. 
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Table 6  

CFA-goodness-of-fit indices and model comparisons for two-group nested models with 
increased constraints 
 χ2  df χ2/df CFI RMSEA SRMR Δ χ2  Δ df Δ CFI 
unhealthy            
single baseline CFA models      
migrants 338.28 * 285 1.19 .97 .04 .05     
Turks 422.80 *** 285 1.48 .96 .04 .04     
two-group nested models       
model 1 761.09 *** 570 1.33 .97 .04 .04 -  - - 
model 2 853.17 *** 618 1.38 .96 .05 .06 92.08 *** 48 .01 
model 3 1057.60 *** 646 1.64 .92 .06 .08 204.43 *** 28 .04 
model 4 879.20 *** 626 1.40 .95 .05 .05 178.40 *** 20 .03 
healthy            
single baseline CFA models      
migrants 245.49 *** 179 1.37 .93 .06 .05     
Turks 259.66 *** 179 1.45 .96 .04 .04     
two-group nested models      
model 1 505.15 *** 358 1.41 .95 .05 .04 -  - - 
model 2 570.05 *** 396 1.44 .94 .05 .06 64.91 ** 38 .01 
model 3 663.95 *** 419 1.58 .92 .06 .07 93.89 *** 23 .02 
model 4 592.50 *** 401 1.48 .94 .05 .05 71.45 *** 18 .02 
** p < .01, *** p < .001.      

 

4.3.3. Testing latent mean differences in constructs of the prototype-willingness 

model across Turkish migrants and Turks. 

Latent mean differences in PWM-constructs between migrants and Turks (hypothesis 

2) were tested, as preconditioned measurement invariance was given. Thus, latent mean 

analyses for the unhealthy and the healthy model (model 4; Table 6) were conducted. For 

analysis, Turks’ latent factor means were fixed to zero serving as a reference group which 

migrants were compared to. Migrants were revealed to have a significantly more favourable 

attitude to eat unhealthy (M = -0.48, p < .001) and healthy foods (M = 0.32, p < .01), 

subjective norm to eat unhealthy (M = -1.39, p < .001) and healthy foods (M = 0.61, p < .001), 

 



STUDY II 
 

92

behavioural intention to eat unhealthy foods (M = 0.44, p < .01), and behavioural willingness 

to eat unhealthy foods (M = -0.42, p < .01) compared to Turks. However, migrants’ 

behavioural willingness to eat healthy foods was significantly less favourable than Turks’ (M 

= -0.31, p < .05). No significant latent mean differences were found in descriptive norms to 

eat unhealthy and healthy foods, in the perception of the unhealthy and the healthy eater, and 

in behavioural intentions to eat healthy foods (Figure 10). 
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Figure 10. Latent means of PWM-constructs across migrants and Turks. * p < .05 **, p < .01 ***, p < .001.
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4.3.4. Multiple-group structural equation modelling.  

In order to ensure validity of the multiple-group SEM, prior multiple-group CFA were 

run. To do so, parameters of the multiple-group CFA run in model 4 were evaluated achieving 

good and moderate goodness-of-fit statistics for the unhealthy and the healthy model, 

respectively. Thus, the hypothesised models adequately accounted for the covariance matrices 

of the data (Table 6). All standardised factor loadings on the latent factors13 were significantly 

positive and exceeded the recommended minimum of .50 for standardised factor loadings 

(Ford et al., 1986). Correlations among latent factors are presented in Table 5 and were as 

expected throughout significantly positive. 

Given the adequacy of the multiple-group CFA models, the structural model was 

added to the CFA run in model 4. Hypothesis 3 and 4 were tested in multiple-group SEM. 

Hypothesis 3 expected that the predictions of the differentiated PWM are confirmed in both 

groups but with cultural variations in the prediction patterns across migrants and Turks. 

Within these varying prediction patterns, differences in the influence strengths from eating 

behaviour’s distal antecedents on behavioural intentions and behavioural willingness across 

groups were assumed in hypothesis 4: Turks’ behavioural intentions and behavioural 

willingness were expected to be more heavily based on social influences (descriptive and 

subjective norms, and prototype perception) compared to migrants, whereas migrants’ 

behavioural intentions and behavioural willingness were assumed to be formed more strongly 

by personal attitudes than those of Turks. In order to test hypothesis 4, equal path constraints 

for the single paths from eating behaviour’s distal antecedents on behavioural intentions and 

on behavioural willingness were added to the structural model. The data were represented 

moderately across both the unhealthy and the healthy model. Goodness-of-fit statistics are 

presented in Figure 11 and Figure 12 along with standardised parameter estimates for the 

structural relations among the latent constructs and eating behaviour. 

                                                 
13 Reporting is henceforth limited to modelled latent factors included in theoretical assumptions of the PWM. 
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Figure 11. Standardized coefficients for the structural equation model of the unhealthy model 
across both subsamples. Path coefficients are reported migrants/Turks. Correlations between 
distal antecedents were modelled and proven to be significant but not plotted here. SEM fit 
indices: χ2 = 1031.75***, df = 696, χ2/df = 1.48, CFI = .94, RMSEA = .05, SRMR = .05; a path 
coefficients differ significantly between groups, * p < .05, ** p < .01, *** p < .001. 
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Figure 12. Standardized coefficients for the structural equation model of the healthy model 
across both subsamples. Path coefficients are reported migrants/Turks. Correlations between 
distal antecedents were modelled and proven to be significant but not plotted here. SEM fit 
indices: χ2 = 721.15***, df = 457, χ2/df = 1.58, CFI = .92, RMSEA = .06, SRMR = .06; a path 
coefficients differ significantly between groups, * p < .05, *** p < .001. 
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The SEM for the unhealthy model revealed the following prediction patterns across 

migrants and Turks: For migrants, all single paths of the reasoned action pathway were 

significant, except the one from descriptive norms to eat unhealthy foods on behavioural 

intentions to eat unhealthy foods. Behavioural intentions to eat unhealthy foods were 

(positively) predicted by attitudes and subjective norms to eat unhealthy foods and in return 

(negatively) predicted eating behaviour. No significant single paths were found in the social 

reaction pathway for the given group. A different prediction pattern occurred for Turks: 

Eating behaviour was (negatively) predicted by behavioural intentions to eat unhealthy foods. 

This was the only significant path in the reasoned action pathway. Regarding the social 

reaction pathway, attitudes to eat unhealthy foods and the perception of the unhealthy eater 

significantly (and positively) predicted behavioural willingness to eat unhealthy foods. The 

latter predicted both behavioural intentions to eat unhealthy foods (positively) and eating 

behaviour significantly (and negatively). The single paths from descriptive and subjective 

norms to eat unhealthy foods on behavioural willingness to eat unhealthy foods were not 

significant. Significant differences in the strength of structural paths between migrants and 

Turks were found in the single paths from attitudes (b = .71, p < .001) and subjective norms 

(b = 0.74, p < .05) to eat unhealthy foods on behavioural intentions to eat unhealthy foods. 

Both paths were only significant in migrants and thus stronger in this group. 

Eventually, the following variances were explained by the multiple-group SEM for the 

unhealthy model: In migrants, 86.6 % of the variance in behavioural intentions was explained, 

49.2 % in behavioural willingness, and 55.6 % in eating behaviour. In Turks, 76.0 % of 

behavioural intentions’ variance, 77.9 % of behavioural willingness’ variance, and 50.4 % of 

eating behaviour’s variance were explained. 

The prediction patterns for the healthy model across migrants and Turks were as 

follows. For migrants, it was revealed that attitudes to eat healthy foods significantly (and 

positively) predicted behavioural intentions to eat healthy foods which in return significantly 
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(and positively) predicted eating behaviour. Those were the only significant paths of the 

reasoned action pathway. Not a single path of the social reaction pathway was significant in 

the given group. For Turks, following paths of the reasoned action pathway were significant. 

Behavioural intentions to eat healthy foods were significantly and (positively) predicted by 

attitudes and descriptive norms to eat healthy foods. In return, behavioural intentions to eat 

healthy foods significantly and (positively) predicted eating behaviour. Two single significant 

paths were found in the social reaction pathway: The perception of the healthy eater 

(positively) predicted behavioural willingness to eat healthy foods which in return (positively) 

predicted eating behaviour. The strength of the influence from attitudes to eat healthy foods (b 

= 1.69, p < .001) on behavioural intentions to eat healthy foods was significantly weaker in 

migrants compared to Turks. 

Finally, the following variances were explained by the multiple-group SEM for the 

healthy model: For migrants, the explained variances accounted for 93.0 % in behavioural 

intentions, 20.1 % in behavioural willingness, and for 27.5 % in eating behaviour. For Turks, 

the explained variances accounted for 78.1 % in behavioural intentions, for 45.9 % in 

behavioural willingness, and for 31.0 % in eating behaviour. 

4.4. Discussion 

The aim of Study II was to test the differentiated PWM in explaining eating behaviour 

of migrants compared to Turks using SEM. It was particularly expected (1) that the 

psychometric instrument would operate equivalently across both cultural groups verifying its 

invariant factorial structure, (2) that migrants and Turks would differ in both eating behaviour 

and PWM-constructs, (3) that the predictions of the differentiated PWM would be confirmed 

for migrants and Turks but with cultural variations in the prediction patterns, (4) and that the 

influences of eating behaviour’s distal antecedents on behavioural intentions and behavioural 

willingness would vary in strength across the given groups in accordance with the values of 

the individualism vs. collectivism dimension proposed by Hofstede et al. (2010). 
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Analyses testing measurement invariance confirmed hypothesis 1. It was shown that 

the factorial structure of the psychometric instrument was invariant across migrants and 

Turks. Invariance of factor loadings, which is the minimum acceptable criterion for 

measurement invariance, could be met (cf. Byrne et al., 1989). It can therefore be assumed 

that the items of the questionnaire were interpreted identically among all participants. This is 

a prerequisite for comparisons of differences and correlations across groups. Thus, differences 

in measurement operation leading to differences in group means, prediction patterns, and 

strengths of structural paths can be eliminated (Horn & McArdle, 1992). 

Hypothesis 2, which expected differences in eating behaviour and latent mean 

differences in social-cognitive variables across migrants and Turks, was confirmed partially. 

Even though migrants and Turks did not differ in eating behaviour, a number of latent mean 

differences could be found in its social-cognitive determinants across the given groups. In 

particular, significant latent mean differences were found in the attitudes to eat unhealthy and 

healthy foods, in the subjective norms to eat unhealthy and healthy foods, in behavioural 

intentions to eat unhealthy foods, and in the behavioural willingness to eat unhealthy and 

healthy foods. The differences were always in favour of migrants except for the difference in 

the behavioural willingness to eat healthy foods. The latter was found to be less favourable 

among migrants compared to Turks. The culture-dependency of the given PWM-constructs 

was shown before, for attitudes even in the context of eating behaviour, and can hereby be 

supported by the present findings. For attitudes, cultural differences were found across the 

Spanish and Norwegians (Olsen et al., 2008). The former had a more negative attitude 

towards a fish-burger compared to Norwegians. Furthermore, the attitude to eat healthy was 

more positive in Whites compared to Blacks (Blanchard et al., 2009). For social norms, 

behavioural intentions, and behavioural willingness, cultural differences towards sexual 

behaviour were found across US and Danish adolescents. US adolescents had higher social 
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norms than their Danish counterparts, whereas behavioural intentions and behavioural 

willingness were higher among Danish compared to US adolescents (Gibbons et al., 1995). 

Hypothesised latent mean differences between migrants and Turks could not be 

confirmed for the descriptive norms to eat unhealthy and healthy foods, the perception of the 

unhealthy and healthy eater, and behavioural intentions to eat healthy foods. Although 

cultural differences in the perception of the typical unhealthy and healthy eater (Gerrits et al., 

2010) and in the behavioural intentions to eat healthy (Blanchard et al., 2009) were found in 

the context of eating behaviour before, the present study could not support them across 

migrants and Turks. When opposing the differences found by Gerrits et al. (2010) and 

Blanchard et al. (2009) to the present findings, one has to keep in mind that differences 

between certain cultural groups cannot be transferred one-to-one to another pair of cultural 

groups. The present study compared migrants to Turks instead of either Blacks to Whites or 

adolescents in three different nations. Thus, the cultural groups compared in those studies may 

have been more distinct than the ones analysed here. No findings with regards to cultural 

mean differences in descriptive norms are known in the context of eating behaviour. The 

present insignificant differences in descriptive norms to eat unhealthy and healthy foods show 

that the differences found in social norms towards sexual behaviour across US and Danish 

adolescents (Gibbons et al., 1995) cannot be transferred one-to-one to a different behavioural 

and cultural setting. 

In summary, study results revealed that migrants and Turks had a similar eating 

behaviour in terms of favourability. Nonetheless, some extents of its social-cognitive 

determinants were found to differ across the given groups. These inconsistent findings enable 

first insights into the culture-dependency of eating behaviour and its social-cognitive 

determinants. In general, it has to be annotated that the great amount of variation found in 

cultural differences across different groups and behavioural settings might indicate that 
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findings regarding culture have to be considered autonomously for each behavioural and 

cultural setting and cannot be transferred one-to-one. 

Hypothesis 3 expected that the predictions of the differentiated PWM would be 

confirmed in both groups but with cultural variations. This could be confirmed. A great 

amount of variation is shown in the prediction patterns across groups for both the unhealthy 

and the healthy model. 

In respect of the unhealthy model, migrants’ eating behaviour was solely predicted by 

elements of the reasoned action pathway. Attitudes and subjective norms predicted eating 

behaviour via behavioural intentions. In contrast to this, Turks’ eating behaviour was 

primarily predicted by elements of the social reaction pathway. Attitudes and prototype 

perception predicted behavioural willingness. The latter predicted eating behaviour directly 

and indirectly via behavioural intentions.  

A look at the prediction patterns of the healthy model showed that migrants’ eating 

behaviour was again solely predicted by elements of the reasoned action pathway from 

attitudes via behavioural intentions. Turks’ prediction pattern was shaped by elements of both 

the reasoned action and the social reaction pathway. In detail, eating behaviour was predicted 

by both attitudes and descriptive norms via behavioural intentions and by eater prototypes via 

behavioural willingness. 

For the unhealthy model, PWM-constructs explained 55.6 % and 50.4 % of variance in 

eating behaviour in migrants and Turks as well as 27.5 % and 31.0 % of eating behaviour’s 

variance for the healthy model, respectively. The proportion of explained variance in eating 

behaviour was greater for the unhealthy model compared to the healthy model for both 

groups. This might be due to factor modelling and foods included in the dietary score. Five 

factor indicators were introduced for each factor (except behavioural willingness) in the 

unhealthy model, whereas only four factor indicators were introduced for each factor (except 

behavioural willingness) in the healthy model. Furthermore, consumption frequencies of four 
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unhealthy foods, but only of three healthy foods were summed up for the computation of the 

dietary score. This consistently higher number of unhealthy foods might lead to the greater 

amount of explained variance in eating behaviour for the unhealthy model compared to the 

healthy model. 

In conclusion, migrants’ eating behaviour was rather based on rational decisions than 

on social-reactive processes. In contrast, Turks’ eating behaviour was based on social-reactive 

and reasoned processes. The revealed cultural variations in the prediction patterns of eating 

behaviour do not support the consistent prediction pattern of TPB-constructs across five 

nations in a physical activity context found by Hagger et al. (2007). This contradiction might 

again reinforce that findings regarding culture cannot be generalised across different 

behavioural and cultural settings. 

In summary, the pattern of the differentiated PWM was confirmed by the data but with 

cultural variations across groups. As not all relations postulated by the differentiated PWM 

were significant, a contradiction to Gibbons et al. (1998) exists. The results of the given study 

had previously confirmed all relations of the PWM-constructs as foresaid by the authors (cf. 

Gibbons et al., 2006) in predicting college students’ pregnancy-risk behaviour. However, the 

present findings are in line with the prediction pattern of adolescents’ eating behaviour in 

Germany. Only some relations postulated by the PWM had been significant here as well 

(Dohnke et al., 2012). This might show that the prediction pattern of the PWM cannot be 

transferred one-to-one across different behavioural and cultural settings. 

Hypothesis 4 expected Turks’ behavioural intentions and behavioural willingness to be 

based more heavily on social influences (descriptive and subjective norms, and prototype 

perception) compared to migrants, and migrants’ behavioural intentions and behavioural 

willingness were expected to be formed more strongly by personal attitudes than Turks’. This 

could not be confirmed. 
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For the unhealthy model, two significant differences in the strengths of paths across 

migrants and Turks were found. The influences from attitudes and subjective norms on 

behavioural intentions were stronger among migrants compared to Turks. Even though this 

seems to contradict the hypothesis, the result does not seem unexpected as Turks’ eating 

behaviour was influenced by distal antecedents via the social reaction pathway only. 

No significant differences in the strengths of the paths across migrants and Turks were 

found in descriptive norms on behavioural intentions and in the distal antecedents on 

behavioural willingness. As the single paths from descriptive norms on behavioural intentions 

and from descriptive and subjective norms on behavioural willingness were not significant in 

both groups, the insignificant differences can plausibly be attributed to this. However, the 

influences from attitudes and prototype perception on behavioural willingness were 

significant in Turks only but did not differ significantly between the given groups. These 

results are not surprising as well, as migrants’ eating behaviour was influenced by distal 

antecedents via the reasoned action pathway only. The insignificant difference in the 

influence from prototype perception on behavioural willingness between migrants and Turks 

might as well refer to the following explanation: The prototype construct is defined as a 

cognitive representation of the type of person with the same age that engages in certain 

behaviour (Gibbons et al., 2003). This construct may, unlike social norms, not underlie the 

assumptions the hypothesis was based on. Due to prevailing collectivistic cultural values, it 

was assumed that Turks’ behavioural willingness would more strongly be based on social 

influences. The perception of the unhealthy eater, nonetheless, might not contribute to higher 

social influences which shape the harmonious in-groups of collectivistic societies (cf. 

Hofstede et al., 2010). 

For the healthy model, a single group difference in the influence strength from 

attitudes on behavioural intentions was found. However, the influence was lower in migrants 

compared to Turks and thus, hypothesis 4 was opposed. One explanation for this might be the 
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occurrence of acculturation. As acculturation takes place, changes in either one or both 

cultural groups arise (Berry, 1997). This could result in a compound structure of migrants’ 

individualistic vs. collectivistic cultural values. Migrants’ position on the individualism vs. 

collectivism dimension might be relocated. Thus, it is unclear whether migrants’ compound 

structure of individualistic vs. collectivistic cultural values is rather individualistic, 

collectivistic or something in-between. 

Further significant differences between migrants and Turks in the influence strengths 

from eating behaviour’s distal antecedents on behavioural intentions and behavioural 

willingness could not be found. This might be explained as follows. As the paths from 

subjective norms on behavioural intentions and from attitudes, descriptive and subjective 

norms on behavioural willingness were not significant in both groups, it is not surprising that 

the influence strengths from the given distal on eating behaviour’s proximal antecedents were 

neither. Even though the single paths from descriptive norms on behavioural intentions and 

from prototype perception on behavioural willingness were only significant in Turks, their 

influences on behavioural intentions and behavioural willingness were not stronger among 

them. The insignificant difference in the influence from descriptive norms on behavioural 

intentions across the given groups might again indicate that migrants hold a compound 

structure of individualistic and collectivistic cultural values. The similar strength of the 

influence from prototype perception on behavioural willingness might again point out that this 

construct may not be an indicator of a harmonious in-groups claimed for in collectivistic 

societies (cf. Hofstede et al., 2010). 

It can be concluded that the small number of the differences in influence strengths 

from eating behaviour’s distal on its proximal antecedents across migrants and Turks cannot 

be explained by means of the individualism vs. collectivism dimension (cf. Hofstede et al., 

2010). Thereby, they do not support previous findings that showed variations in influence 

strengths from attitudes and subjective norms on behavioural intentions across nationals from 
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individualistic and collectivistic cultures in accordance with the values of the individualism 

vs. collectivism dimension (Bagozzi et al., 2001). It has to be annotated that these differences 

were found across non-migrants from different national cultures. The present study however 

analysed migrants in comparison to non-migrants from their home culture, namely Turks. 

Migrants may hold a compound structure of individualistic and collectivistic cultural values 

and are thus not as distinct from Turks as non-migrants of different national cultures from one 

another. This might again indicate that specific findings regarding culture have to be 

considered autonomously and cannot be transferred one-to-one from one behavioural and 

cultural setting to another. 

Several limitations to the present study exist. Firstly, the self-report measures used for 

data collection might have led to a distortion by memory or social desirability bias. 

Assessment of consumption frequencies in the FFQ might hence be subject to under- or over-

reporting. More elaborated methods such as 24-hour recalls or weighed food records would 

have provided more detailed data. However, data collection would have been more costly in 

terms of time (Straßburg, 2010). The conscious reflection involved in self-report measures 

and thus in the assessment of eater prototypes and behavioural willingness might have not 

precisely assessed the impulsive processes of the social reaction pathway. Therefore, implicit 

measures could be a more appropriate method for the assessment of these constructs. 

Secondly, the internal consistencies of the social-cognitive variables were only poor to good. 

This could be remedied by choosing SEM with latent variables for data analysis. The given 

method is particularly beneficial if scale reliabilities are low, as the relationship among factors 

is tested free of measurement errors (Geiser, 2010). Thirdly, adolescents of the two cultural 

groups were recruited in convenience samples. Consequently, participants from private and 

public schools were unevenly distributed across subsamples. Future studies should correct this 

via a random selection of students. Fourthly, the cross-sectional design of the study does not 
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allow for causal inferences. It would be desirable for future research to have a longitudinal 

design. 

Despite the given limitations, several theoretical and practical implications can be 

derived from the present findings. The following theoretical implications might apply for the 

PWM. (1) The predictions of the differentiated PWM were confirmed across migrants and 

Turks. Therefore, the PWM seems to be an appropriate social-cognitive theory for the 

explanation of eating behaviour in the given cultural groups. (2) Furthermore, study results 

may imply that the differentiation of social norms into descriptive and subjective norms is 

appropriate for cross-cultural studies that include cultural groups with collectivistic values. 

Both norms contributed to the prediction of behavioural intentions. For culture and 

acculturation the following can be derived. (3) The results showed that some cultural 

differences in eating behaviour’s social-cognitive determinants exist. Thus, the affiliation to a 

cultural group can be used to predict the extents of PWM-constructs. (4) Moreover, the 

prediction patterns of eating behaviour were found to be different across migrants and Turks. 

This might imply that the affiliation to a cultural group can also be used to determine the 

pattern of how eating behaviour is predicted. The combination of both research lines in the 

present study provides the following contributions for theory. (5) The use of the differentiated 

PWM seems appropriate for cross-cultural studies that include cultural groups which hold 

collectivistic values. (6) Additionally, the cultural differences found between migrants and 

Turks lead to the conclusion that culture might be a relevant background factor of the PWM. 

This is in line with other social-cognitive theories such as the TPB which also claims culture 

as its background factor (cf. Ajzen, 2005). Affiliation to one’s cultural group should hence be 

included in cross-cultural applications of the PWM. 

Additionally, the present findings may lead to a number of practical implications for 

interventions on healthy eating across migrants and Turks. As adolescents’ mean dietary 
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scores of both groups categorised their eating behaviour to be neutral only, both migrants and 

Turks are in need of interventions for healthy eating. 

In migrants, targets for effective interventions would be the promotion of attitudes and 

behavioural intentions to eat healthy foods and the downgrading of attitudes, subjective and 

behavioural intentions to eat unhealthy foods. Thus, constructs to eat both unhealthy and 

healthy foods solely from the reasoned action pathway should be targeted. Among Turks, the 

promotion of attitudes and descriptive norms to eat healthy foods, a positive perception of the 

healthy eater, behavioural intentions, and behavioural willingness to eat healthy foods as well 

as the downgrading of attitudes to eat unhealthy foods, the perception of an unhealthy eater, 

behavioural intentions, and behavioural willingness to eat unhealthy foods should be targets 

for effective interventions. Consequently, constructs to eat unhealthy and healthy foods from 

both the social reaction and the reasoned action pathway should be targeted for them. 

Eventually, a number of generic targets for effective interventions exist across migrants and 

Turks. These are the promotion of attitudes and behavioural intentions to eat healthy foods as 

well as the downgrading of attitudes and behavioural intentions to eat unhealthy foods. 

However, migrants might benefit less from interventions on attitudes to eat unhealthy and 

healthy foods as well as on behavioural intentions to eat unhealthy foods compared to Turks 

for the reason that migrants already have more favourable extents in the given constructs. 

With regards to addressing behavioural intentions to eat unhealthy and healthy foods through 

a focus on attitudes to eat unhealthy and healthy foods, respectively, the former might be 

more effective in migrants, whereas the latter might be more effective in Turks. This is 

assumed as the influence from attitudes to eat unhealthy foods on behavioural intentions to eat 

unhealthy foods was stronger, and the influence from attitudes to eat healthy foods on 

behavioural intentions to eat healthy foods was lower in migrants, respectively. 

Future research should extend the differentiated PWM by acculturation strategies as 

background factors and test this differentiated and extended PWM in a sample of migrants. 
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Associations between acculturation strategies and PWM-variables would be revealed. 

Furthermore, the practical implications for effective interventions should be implemented and 

tested for their effectiveness in a sample of migrants and Turks. 
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5. Study III 

5.1. Study hypotheses 

The aim of Study III is to test the differentiated and extended PWM (Figure 6) with 

regards to social norms and acculturation in explaining eating behaviour among adolescents 

with a Turkish migration background14 living in Germany. The influence of acculturation on 

eating behaviour and its social-cognitive determinants will be identified.  

(1) Firstly, it is hypothesised that acculturation influences all variables of the 

differentiated PWM. 

(2) Secondly, it is hypothesised that the predictions of the differentiated and extended 

PWM are confirmed in migrants. 

5.2. Method 

5.2.1. Participants and procedure. 

A total of 168 secondary school students participated in this longitudinal study. Only 

participants with either a two-sided or a one-sided Turkish migration background were 

eligible for the present study. Students with a migration background other than Turkish and 

non-migrants were not included. Participants with missing data on the acculturation scale (n = 

13) were excluded from analysis. The remaining sample attended grade 5 (42.9 %) and 8 to 

10 (57.1 %) in Southern Germany (age range in years: 10–17, M age = 13.19, SD = 2.14; 51.6 

% girls). Within the sample, 76.1 % had a two-sided and 23.9 % had a one-sided Turkish 

migration background. The sample’s mean acculturation score was 34.67 (SD = 8.51). Among 

participants, 35.5 % were categorised as low-, 50.3 % as moderate-, and 14.2 % as high-

acculturated to the German culture. Within the sample, there were neither significant 

differences in participants’ ages by gender distribution, χ2(7) = 2.75, ns, as well as 

participants’ distribution of acculturation scores by gender, χ2(43) = 39.92, ns, nor was age 

                                                 
14 Adolescents with a Turkish migration background in Germany are henceforth referred to as migrants.  
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significantly correlated with acculturation. According to BMI, 63.9 % were normal weight 

(underweight: 5.1 %, overweight: 18.8 %, obese: 10.3 %, no data: 1.9 %). 

As permission for data collection was granted from supervisory school authority, 

schools in Southern Germany were randomly selected for participation. A total of 41 classes 

were recruited (types of schools: 37 classes of Haupt- und Werkrealschule, two classes of 

Realschule, and two classes of Gymnasium). If students’ informed consent could be obtained 

from parents, an incentive of 100 Euro was given to each volunteering class. 

Data were collected via questionnaire in two waves by three members of the research 

team during class time. Socio-demographic information, social-cognitive variables, and eating 

behaviour were measured at wave 1. Eating behaviour was once more assessed two to four 

weeks later at wave 2. The dropout rate from wave 1 to wave 2 was 4.2 % (n = 7). 

Participants in both waves and the seven dropouts did not differ significantly in age, sex, two- 

or one-sided Turkish migration background, social-cognitive variables, and eating behaviour 

at wave 1 (all ps > .10). According to missing data on acculturation, the final data set 

consisted of 155 cases of which 148 cases had data for eating behaviour at wave 2. 

5.2.2. Measures. 

The questionnaire at wave 1 contained items on socio-demographic information, 

social-cognitive variables, eating behaviour, and acculturation. At wave 2,  the questionnaire 

solely assessed eating behaviour. Measures on socio-demographic data, social-cognitive 

variables, and eating behaviour were equivalent to Study I and II. The internal consistencies 

of the social-cognitive variables to eat unhealthy foods were found to be good except for the 

one of the behavioural willingness. The latter as well as the internal consistencies of attitudes, 

descriptive norms, and behavioural intentions to eat healthy foods were found to be 

questionable. The internal consistencies of subjective norms to eat healthy foods, the 

perception of the healthy eater, and the behavioural willingness to eat healthy foods were 

 



STUDY III 111

found to be acceptable. Details on internal consistency of the social-cognitive variables for 

unhealthy and healthy foods are presented in Table 7. 

Table 7 

Internal consistency (Cronbach’s alpha) of social-cognitive variables for eating unhealthy 
and healthy foods 
measure unhealthy healthy  
attitude .80 .66 
descriptive norms .83 .60 
subjective norms .81 .70 
prototype perception .86 .74 
behavioural intentions .80 .65 
behavioural willingness .67 .71 

 

Acculturation was measured via a unidimensional acculturation scale. It was based on 

the Short Acculturation Scale for Hispanic Youth (SASH-Y; Barona & Miller, 1994; Serrano 

& Anderson, 2003) which assesses acculturation of Hispanic youth to the US culture. SASH-

Y was especially developed for the usage in children and adolescents. It is an adapted version 

of SASH, an acculturation scale for adults (cf. Marin et al., 1987). For the present study, 

SASH-Y was modified to assess acculturation to the German culture among migrants. Twelve 

items referring to the factors language use (e.g. “what languages do you read and speak?”), 

ethnic social relations (e.g. “you prefer going to parties at which the people are:”), and media 

usage (e.g. “in what languages are the television programmes you usually watch?”) were 

presented on a five-point scale with responses as follows: 1 only Turkish, 2 more Turkish than 

German, 3 both equally, 4 more German than Turkish, 5 only German. It ranged from highly 

traditional (Turkish) at one pole, through biculturalism (Turkish and German) at the midpoint 

of the scale, to highly assimilated (German) at the other pole. The twelve items were added up 

to a total acculturation score with good internal consistency (α = .85). A score ranging from 

12 to 30 is considered low, 30 to 45 moderate, and 45 to 60 high in acculturation to the 

German culture (Serrano & Anderson, 2003). SASH-Y had before been found to be positively 
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correlated with a higher preference for foods of the host country (Serrano & Anderson, 2003) 

and the language factor of SASH had been found to be negatively correlated with higher 

intentions to eat healthy among Latino adolescents in the United States (Diaz et al., 2009). 

5.2.3. Data analysis. 

The Mplus Programme, version 6.12, was employed for SEM with latent variables to 

explore the relationship pattern within the overall data set. Purpose, model fit evaluation, 

procedure, and benefits of SEM are described in the data analysis section of Study I.  

In order to test the hypotheses of Study III, CFA and SEM were conducted. All social-

cognitive variables were assessed for both healthy and unhealthy foods leading to separate 

analyses which introduced factor indicators regarding either unhealthy (sweets, salty snacks, 

fast food, soft drinks, and chocolate) or healthy (fresh fruit, salad, wholemeal bread, and 

cooked vegetables) foods. The resulting models are henceforth referred to as the unhealthy 

model and the healthy model. For both models, the factors attitudes, descriptive norms, 

subjective norms, prototype perception, behavioural intentions, and behavioural willingness 

were indicated by the questionnaire items pertaining to each PWM-construct resulting in three 

to five factor indicators each. As described in the method section of Study I, nine foods were 

repeatedly used for item formulation in each construct (except behavioural willingness) 

throughout the questionnaire. This identical use of wording throughout the questionnaire 

might have led to an inadequate model fit. In order to remedy this, artificial food factors with 

five indicators each, were modelled additionally. For the unhealthy model, the factors soft 

drinks, salty snacks, fast food, and chocolate and for the healthy model the factors fresh fruit, 

salad, and wholemeal bread were added to the analyses. Both the independent variable 

acculturation and the dependent variable eating behaviour were entered as observed variables 

into the SEM. 
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CFA. In order to test the validity of the indicator variables, it is recommended to 

conduct a CFA model prior to the SEM. In the present study, two CFA models were run 

separately for the unhealthy and the healthy model. 

SEM. In accordance with the CFA, four SEM introducing eating behaviour either at 

wave 1 or wave 2 were run separately for the unhealthy and the healthy model. Structural 

paths were modelled in line with the assumptions of the differentiated and extended PWM. 

PWM-constructs and eating behaviour were regression onto acculturation to the German 

culture (cf. Figure 6). Paths are considered significant at p ≤ .055. 

Remaining analyses were conducted with SPSS, version 19.0. Mean scores were 

computed across all social-cognitive variables separately for unhealthy and healthy foods and 

correlated with the dietary score.  

Missing data were treated with full information maximum likelihood (FIML) in all 

analyses conducted with Mplus. If analyses were conducted with SPSS, missing data were 

deleted listwise. Excluded data in computation of scale reliability in SPSS were below 3 % for 

variables treated as latent.   

5.3. Results 

5.3.1. Descriptive findings. 

The mean sample dietary score at wave 1 was 7.53 (SD = 2.20) and therefore 

categorised the sample’s eating behaviour as neutral. The sample distribution displayed that 

17.4 % of participants had an unfavourable, 69.7 % a neutral, and 8.4 % a favourable eating 

behaviour (no data: 4.5 %). At wave 2 the mean sample dietary score amounted 7.54 (SD = 

1.96). The sample distribution was as follows: 11.0 % had an unfavourable, 78.7 % a neutral, 

and 4.5 % of participants had a favourable eating behaviour. No data were available for 5.8 % 

of participants. Correlations of the dietary scores at wave 1 and wave 2 with social-cognitive 

variables are presented in Table 8. The dietary scores correlated as expected significantly 

negative with social-cognitive variables to eat unhealthy foods and significantly positive with 
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social-cognitive variables to eat healthy foods at both waves. The only insignificant 

correlation was the one between the dietary score assessed at wave 2 and the behavioural 

willingness to eat healthy foods.  

5.3.2. Confirmatory factor analyses. 

Goodness-of-fit indices for the two CFA models represented the data well (unhealthy 

model: χ2 = 328.19*, df = 285, χ2/df = 1.15, CFI = .98, RMSEA = .03, SRMR = .04; healthy 

model: χ2 = 294.99***, df = 179, χ2/df = 1.65, CFI = .95, RMSEA = .05, SRMR = .04; * p < 

.05, *** p < .001) suggesting that the hypothesised models adequately accounted for the 

covariance matrices of the data for both the unhealthy and the healthy model. Standardised 

factor loadings for the latent factors were positive and throughout significant. The 

recommended minimum of .50 for standardised factor loadings was exceeded by all factor 

indicators of the latent factors15 (Ford et al., 1986). Table 8 presents correlations among latent 

factors for both CFA models. All correlations were as expected significantly positive. 

                                                 
15 Reporting is henceforth limited to modelled latent factors that are included in theoretical assumptions of the 
differentiated and extended PWM. 
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Table 8  
Correlations among latent factors, and among eating behaviour at wave 1 and 2, mean scores of social-cognitive variables, and acculturation 

healthy 
unhealthy 

1a  1b  2   3  4 5 6 7 8 

1. eating behaviour           
a. wave 1  .71*** .42*** .23**  .27** .25** .49*** .23** - .02 
b. wave 2   .51*** .25**  .26** .35*** .52*** .12 .03 

2. attitude  -.64*** - .53***  .77***  .80*** .76*** .76*** .26** .13 
3. descriptive norms -.41*** - .38*** .54***   .64*** .64*** .96*** .32** - .03 
4. subjective norms -.43*** - .38*** .61*** .50***   .79*** .82*** .33**  .13 
5. prototype perception -.49*** - .40*** .59*** .63***  .47***  .72*** .30** .12 
6. behavioural intentions -.64*** - .55*** .81*** .60***  .68*** .65***  .27**  .08 
7. behavioural willingness  -.26** - .18* .55*** .45***  .48*** .32** .58***  - .01 
8. acculturation   - .03 - .04 - .05 - .17* - .13 - .14  
Note. Values above/below the diagonal refer to the healthy/unhealthy model. Correlations among latent factors were computed with Mplus; 
correlations between eating behaviour, mean scores of social-cognitive variables, and acculturation were computed with SPSS. 
* p < .05, ** p < .01, *** p < .001. 

STUDY III 

 



STUDY III 116

5.3.3. Structural equation modelling. 

Given the adequacy of the CFA models, structural equation models testing hypotheses 

1 and 2 were estimated. It was firstly hypothesised that acculturation influences all elements 

of the differentiated PWM. Secondly, it was expected the predictions of the differentiated and 

extended PWM are confirmed in migrants. Goodness-of-fit statistics suggested a well-fitting 

representation of the data across all four models. Standardised parameter estimates for the 

structural relations among the latent constructs, behaviour at wave 1 and wave 2, and 

acculturation are given in corresponding Figure 13 and Figure 14, respectively. 

The prediction patterns of the unhealthy models were identical for the SEM including 

eating behaviour either at wave 1 or at wave 2: All single paths of the reasoned action 

pathway were significant. Attitudes, descriptive and subjective norms to eat unhealthy foods 

(positively) predicted behavioural intentions to eat unhealthy foods which in return 

(negatively) predicted eating behaviour at wave 1 and at wave 2. Within the social reaction 

pathway, the single path from attitudes to eat unhealthy foods to the behavioural willingness 

to eat unhealthy foods was the only significant one for both SEM. Remaining paths of the 

social reaction pathway were not significant.  

Paths from acculturation on the unhealthy eater-perception, on behavioural intentions, 

and on behavioural willingness to eat unhealthy foods were significant in both SEM: The 

higher the level of acculturation, the more negative the perception of the unhealthy eater and 

the lower the behavioural intentions and behavioural willingness to eat unhealthy foods. Thus, 

the higher the level of acculturation was, the more favourable the extents of the given PWM-

constructs. Paths from acculturation on attitudes, descriptive and subjective norms to eat 

unhealthy foods, and on eating behaviour were not significant in both models. 

For the SEM with eating behaviour at wave 1, 77.4 % of the variance in behavioural 

intentions to eat unhealthy foods was explained, 46.2 % in behavioural willingness to eat 

unhealthy foods, and 42.9 % of eating behaviour’s variance was explained. Proportions of 
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explained variances for the SEM with eating behaviour at wave 2 were as follows: 76.4 % in 

behavioural intentions to eat unhealthy foods was explained, 43.4 % in behavioural 

willingness to eat unhealthy foods, and 37.5 % in eating behaviour’s variance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Standardized coefficients for the structural equation models of the unhealthy 
model across both waves. Path coefficients are reported with eating behaviour at wave 
1/wave 2. Correlations between distal antecedents were modelled and proven to be significant 
but not plotted here. SEM fit in indices (wave 1): χ2 = 454.50***, df = 358, χ2/df = 1.30, CFI 
= .96, RMSEA = .04, SRMR = .05; SEM fit indices (wave 2): χ2 = 430.23**, df = 358, χ2/df = 
1.20, CFI = .97, RMSEA = .04, SRMR = .05; # ≤ .055, * p < .05, ** p < .01, *** p < .001. 

 

The following prediction pattern was revealed for the healthy models. An identical 

prediction pattern occurred for the SEM with eating behaviour at wave 1 and at wave 2. For 

both SEM, only two single paths of the reasoned action pathway were significant: Attitudes to 

eat healthy foods (positively) predicted behavioural intentions to eat healthy foods which in 

return (positively) predicted eating behaviour. The social reaction pathway was throughout 

not significant for both models. 
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The single paths from acculturation on attitudes and subjective norms to eat healthy 

foods were significant in both models. The higher the level of acculturation was, the higher 

the attitudes and subjective norms to eat healthy foods. Therefore, the higher the level of 

acculturation was, the more favourable the extents of the given PWM-constructs. Remaining 

paths from acculturation on the residual PWM-constructs and eating behaviour were not 

significant in both models. 

For the SEM with eating behaviour at wave 1, 88.3 % of the variance in behavioural 

intentions to eat healthy foods was explained, 14.8 % in behavioural willingness to eat healthy 

foods, and 16.2 % in eating behaviour’s variance was explained. Lastly, for the SEM with 

behaviour at wave 2, 89.1 % of behavioural intentions to eat healthy foods’ variance was 

explained, 15.1 % of behavioural willingness to eat healthy foods’ variance, and 19.1 % in 

eating behaviour’s variance was explained. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
 

 

Figure 14. Standardized coefficients for the structural equation models of the healthy model 
across both waves. Path coefficients are reported eating behaviour at wave 1/wave 2. 
Correlations between distal antecedents were modelled and proven to be significant but not 
plotted here. SEM fit indices (wave 1): χ2 = 358.16***, df = 236, χ2/df = 1.52, CFI = .92, 
RMSEA = .06, SRMR = .07; SEM fit indices (wave 2): χ2 = 380.09**, df = 236, χ2/df = 1.61, 
CFI = .90, RMSEA = .06, SRMR = .08; # ≤ .055, * p < .05, *** p < .001. 
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5.4. Discussion 

The aim of Study III was to test the differentiated and extended PWM in explaining 

migrants’ eating behaviour using SEM. It was firstly hypothesised that acculturation would 

influence all elements of the differentiated PWM. Secondly, it was presumed that the 

predictions of the differentiated and extended PWM would be confirmed in migrants. 

Hypothesis 1 was confirmed partly. The analysis revealed that acculturation 

influenced some variables of the PWM, independently of whether behaviour was assessed at 

wave 1 or wave 2. In detail, the higher the level of acculturation was, the more favourable the 

attitudes and subjective norms to eat healthy foods, the perception of the unhealthy eater as 

well as the behavioural intentions and the behavioural willingness to eat unhealthy foods. 

Thus, a definite direction of influence could be identified: The higher the level of 

acculturation, the more favourable the extents of the given PWM-constructs.  

The given direction of the influence for acculturation on PWM-constructs, however, 

opposes the findings by Diaz et al. (2009), Kleiser et al. (2010), and Wandel et al. (2008), as 

the listed studies found indicators of acculturation to be rather negatively associated with 

behavioural intentions to eat healthy and with a favourable eating behaviour, respectively. 

Nonetheless, it must be annotated that these studies were either conducted in a different 

cultural contexts and/or with a different measure of acculturation. The results can thereby not 

be transferred one-to-one.  

A number of empirical studies have already proven background factors like culture, 

and in a broader sense acculturation, to be influential on behavioural intentions and behaviour 

for other social-cognitive theories such as the TPB (cf. Ajzen, 2005). However, their influence 

was usually indirect through the proximal determinants of behavioural intentions (attitudes, 

social norms, and perceived behavioural control). This might as well apply for the PWM and 

hence, it is extremely gratifying that direct influences from acculturation on behavioural 

intentions and behavioural willingness to eat unhealthy foods could be revealed. 
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In contrast to hypothesis 1, the paths from acculturation on eating behaviour, attitudes 

to unhealthy foods, descriptive norms to eat unhealthy and healthy foods, subjective norms to 

eat unhealthy foods, the perception of the healthy eater, behavioural intentions and 

behavioural willingness to eat healthy foods were not significant. One explanation for the 

insignificance of the paths from acculturation on behavioural intentions and behavioural 

willingness to eat healthy foods, and on eating behaviour might as well refer to the TPB. The 

influences of background factors on the given variables are, as already mentioned above, 

usually indirect through the proximal determinants of behavioural intentions (attitudes, social 

norms, and perceived behavioural control, cf. Ajzen, 2005). Another possible explanation for 

the insignificance of all given paths could refer to the measure of acculturation itself. In the 

present study, SASH-Y (cf. Serrano & Anderson, 2003), a unidimensional instrument, was 

used which is limited to the assessment of the acculturation strategy assimilation. SASH-Y, 

originally developed to assess acculturation of Hispanic youth to the US culture, was 

modified to assess acculturation of migrants to the German culture for the present study. At 

the time of data collection, no designated acculturation scale for migrant youth in Germany 

existed. Therefore, neither the scale nor its association with eating behaviour and its social-

cognitive determinants had so far been tested in German speaking regions. The use of a 

unidimensional approach could as well have provided a one-sided picture of migrants’ 

acculturation level, as it failed to consider alternatives to assimilation such as the additional 

acculturation strategies separation, integration, and marginalisation (cf. Berry, Phinney, Sam, 

& Vedder, 2006a). The use of a bidimensional scale which assesses all four acculturation 

strategies would have been broader and potentially more inclusive (cf. Ryder et al., 2000). 

This would have provided a more detailed insight towards the influence of the acculturation 

strategies on the differentiated PWM. Thus, additional influences of the acculturation 

strategies separation, integration, and marginalisation on PWM-variables could have been 

revealed. In the meantime, the first generic German-language acculturation scale for 
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adolescents has been developed for the assessment of assimilation, separation, integration, 

and marginalisation and could therefore be used in future research (Frankenberg & Bongard, 

2013).  

Hypothesis 2 expected that the predictions of the differentiated and extended PWM 

would be confirmed in migrants. This could partly be supported. For the unhealthy models, 

migrants’ eating behaviour was influenced only by constructs of the reasoned action pathway. 

Attitudes, descriptive and subjective norms predicted eating behaviour via behavioural 

intentions. Acculturation influenced eating behaviour indirectly through behavioural 

intentions. For the healthy model, the prediction pattern was also exclusively reasoned. Eating 

behaviour was predicted by attitudes via behavioural intentions. Acculturation had an indirect 

influence on eating behaviour via attitudes and behavioural intentions.  

It can be concluded that migrants’ eating behaviour was found to be based on rational 

social-cognitive determinants to eat unhealthy and healthy foods. The data confirmed the 

pattern of the differentiated and extended PWM partly, as not all postulated relations were 

significant. This opposes the findings by Gibbons et al. (1998) who confirmed all relations of 

the PWM-constructs in prediction college students’ pregnancy-risk behaviour as foresaid by 

the authors (cf. Gibbons et al., 2006). The results are, nonetheless, in line with the prediction 

pattern of adolescents’ eating behaviour from Germany, as only some relations postulated by 

the PWM had been significant for them as well (Dohnke et al., 2012). This might emphasise 

that the prediction pattern of the PWM cannot be transferred one-to-one across different 

behavioural and cultural settings. 

The differentiated and extended PWM explained 42.9 % and 37.5 % of variance in 

eating behaviour at wave 1 and 2 for the unhealthy model, and 16.2 % and 19.2 % for the 

healthy model, respectively. The proportion of explained variance in eating behaviour was 

found to be greater for the unhealthy models compared to the healthy models. One 

explanation for this might refer to modelling of factors and foods included in the dietary 

 



STUDY III 122

score. For the unhealthy model, five factor indicators were introduced for each factor (except 

behavioural willingness), whereas only four factor indicators were introduced for each factor 

(except behavioural willingness) in the healthy model. For the computation of the dietary 

score, consumption frequencies of four unhealthy foods, but only of three healthy foods were 

summed up. This consistently higher number of unhealthy foods might lead to the greater 

amount of explained variance in eating behaviour for the unhealthy model compared to the 

healthy model. 

The present study is not free of limitations. Firstly, data were based on self-reports. 

This might have led to distortion of memory or social desirability bias. As a consequence, the 

assessment of eating behaviour might be subject to under- or over-reporting. The use of more 

elaborated methods such as 24-hour recalls or weighed food records would have provided 

more precise data. However, data collection would have been more costly in terms of time 

(Straßburg, 2010). Furthermore, the conscious reflection involved in self-report measures and 

thus in the assessment of eater prototypes and behavioural willingness might have not 

accurately captured the impulsive processes of the social reaction pathway. The use of 

implicit measures might be more appropriate for the assessment of the given constructs. 

Secondly, the internal consistencies of the social-cognitive variables were only questionable 

to good. This could be remedied by choosing SEM with latent variables for data analysis. This 

method tests the relationship among factors free of measurement errors and is hence 

particularly beneficial if scale reliabilities are moderate (Geiser, 2010). 

Despite the given limitations, several theoretical and practical implications can be 

derived from the present findings. For the PWM, the following implications may apply. (1) 

The predictions of the differentiated and extended PWM were confirmed across migrants. 

Therefore, the PWM seems to be a fitting social-cognitive theory for the explanation of 

adolescents’ eating behaviour. (2) Moreover, study results might imply that the differentiation 

of social norms into descriptive and subjective norms was appropriate. Both norms 
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contributed to the prediction of behavioural intentions in the unhealthy model. For culture and 

acculturation, it can be derived that (3) acculturation may influence some social-cognitive 

determinants of eating behaviour. Thus, the level of acculturation may influence eating 

behaviour through some of its social-cognitive determinants. Information on the level of 

acculturation could be used to predict the extents of some PWM-variables. Furthermore, the 

combination of both research lines in the present study showed that (4) the use of a 

differentiated PWM seems appropriate for studies that include cultural groups with 

collectivistic values. (5) Furthermore, an extension of this differentiated PWM by 

acculturation contributes to the explanation of eating behaviour among migrants. For that 

reason, acculturation might be identified as a relevant background factor of the PWM. 

In addition to these implications for theory, the following practical implications for 

interventions may be derived from study results. It was shown that effective interventions for 

healthy eating designed for migrants should target both the promotion of attitudes and 

behavioural intentions to eat healthy foods and the downgrading of attitudes, descriptive and 

subjective norms, and behavioural intentions to eat unhealthy foods. Moreover, the analysis of 

the differentiated and extended PWM showed that acculturation influenced eating behaviour 

through attitudes to eat healthy foods and behavioural intentions to eat unhealthy foods. 

Lesser acculturated migrants might specifically benefit from interventions addressing these 

constructs. 

In future research, the differentiated and extended PWM should be tested for the 

explanation of eating behaviour in other migrant groups. The differentiated and extended 

PWM could also be transferred to other health/risk behaviours such as smoking, drinking, and 

physical activity. It would be important to find out whether acculturation influences the given 

health/risk behaviours and their social-cognitive determinants as well. Moreover, the 

identification of further background factors of the PWM such as age, gender, intelligence, or 

knowledge might be a future research question. Furthermore, the abovementioned practical 

 



STUDY III 124

implications for interventions should be implemented and tested for their effectiveness in 

migrants. 
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6. General discussion 

The aim of the present thesis was to combine the research line on explaining 

health/risk behaviour through social-cognitive theories with the one on culture and 

acculturation. Both lines were used for the explanation of migrants’ eating behaviour in 

comparison to non-migrants and Turks using SEM. This was implemented by choosing the 

PWM for analysis. The PWM was differentiated with regards to social norms into descriptive 

and subjective norms for the given cultural groups as well as extended by acculturation as a 

background factor for the group of migrants. 

Within the analyses, invariance of the psychometric instrument’s factorial structure, 

mean differences in eating behaviour and latent mean differences in PWM-constructs, cultural 

variation in the prediction patterns of the differentiated PWM and in the influence strengths 

from eating behaviour’s distal antecedents on behavioural intentions and behavioural 

willingness across migrants and non-migrants as well as Turks were tested. Furthermore, the 

differentiated PWM was extended by acculturation as a background factor and tested among 

migrants. 

6.1. Measurement invariance of the psychometric instrument 

Measurement invariance of the psychometric instrument’s factorial structure could be 

confirmed across migrants and non-migrants as well as across migrants and Turks. 

Consequently, it was ensured that all participants interpreted the questionnaire items 

identically. As differences in measurement operations had hereby been precluded, further 

findings regarding latent mean differences and group differences in prediction patterns and 

strengths of structural paths could be attributed to the samples (cf. Horn & McArdle, 1992). 

6.2. Differences in extents of prototype-willingness model-variables 

(Latent) mean differences were found in various PWM-variables across migrants, non-

migrants, and Turks. Results of Study I and II are compared and discussed in relation to the 

acculturation strategies in the following sections. 
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The combined differences in extents of PWM-variables across migrants, non-migrants, 

and Turks may result in five different options for the order of groups’ extents. These are as 

follows. (1) Firstly, migrants’ extents of PWM-variables might not differ from the ones of 

non-migrants’ but to the ones found in Turks. Such differences could point out that migrants 

have given up their original extents of PWM-variables and may have adapted to the extents 

prevailing in the German culture. (2) Secondly, migrants’ extents of PWM-variables may 

differ from the ones found in non-migrants but not to the ones of Turks’. Such differences 

might indicate that migrants’ extents of PWM-variables are still anchored in Turkey’s original 

ones rather than being adapted to the ones of the host country Germany. (3) Thirdly, migrants’ 

extents of PWM-variables may be in-between the extents of non-migrants and Turks. This 

may indicate that migrants are situated in a transitional stage. The extents of migrants might 

have already detached from the original Turkish ones but may not have fully adapted to ones 

held by non-migrants. (4) Fourthly, migrants’ extents of PWM-variables could be different to 

the ones of both non-migrants and Turks, in other word resemble neither group. This might be 

a sign that migrants neither maintain the original Turkish extents nor do they adapted to the 

ones of non-migrants. (5) Fifthly, migrants’ extents of PWM-variables may be similar to the 

ones of non-migrants and Turks. In other words, there are no differences across groups. This 

would mean that migrants show both a tendency of maintaining the original Turkish extents 

and of participating in the extents held by non-migrants. A possible explanation for this might 

be that non-migrants and Turks do not differ in their extents. If this is the case, there would be 

no need for migrants to alter the original extents of their home country, as these are equivalent 

to the ones in the host country. Furthermore, this could indicate that the German and the 

Turkish culture lead to similar extents. 

For the present findings, option 1 applies to the extents’ order of the given constructs: 

Attitudes to eat healthy foods, subjective norms to eat unhealthy and healthy foods, and the 

behavioural willingness to eat unhealthy foods. Option 2 applies to the extents’ order of eating 
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behaviour, the descriptive norms to eat unhealthy and healthy foods, and to the one of the 

perception of the unhealthy eater. Option 3 applies to the extents’ order of attitudes and the 

behavioural intentions to eat unhealthy foods, whereas option 4 applies to the extents’ order of 

the behavioural willingness to eat healthy foods. Lastly, option 5 applies to the extents’ order 

of the perception of the healthy eater and to the one of the behavioural intentions to eat 

healthy foods. 

In summary, migrants throughout reported less favourable extents of PWM-variables 

compared to non-migrants in Study I. Significant differences were always in favour of non-

migrants. Furthermore, if the results are put in relation with Study II, extents of significantly 

differing PWM-variables (except the behavioural willingness to eat healthy foods) were 

consistently in favour of migrants compared to Turks. Thus, a trend could be identified 

indicating the most favourable extents of PWM-variables among non-migrants, followed 

secondly by migrants, and lastly by Turks. 

Considering the acculturation strategies postulated by Berry (1997), one could go one 

step further and classify migrants’ extents of PWM-variables compared to non-migrants and 

Turks into the given acculturation strategies assimilation, separation, integration and 

marginalisation. They would correspond to the abovementioned options of order as follows. 

Assimilation would correspond to option 1, separation to option 2, integration to option 3, and 

marginalisation to option 4. Accordingly, migrants’ extents of PWM-variables classified as 

assimilated would be the attitudes to eat healthy foods, the subjective norms to eat unhealthy 

and healthy foods, and the behavioural willingness to eat unhealthy foods. Migrants’ eating 

behaviour, the extents of descriptive norms to eat unhealthy and healthy foods, and their 

perception of the unhealthy eater would be classified as separated. Integration would apply to 

migrants’ extents of attitudes to eat unhealthy foods and behavioural intentions to eat 

unhealthy foods. Lastly, migrants’ extent of the behavioural willingness to eat healthy foods 

would constitute marginalisation. Migrants’ extents of the perception of the healthy eater and 
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of their behavioural intentions to eat healthy foods resembled both non-migrants and Turks. 

This corresponds to option 5 and cannot be classified into any of the acculturation strategies. 

6.3. Prediction patterns 

The prediction patterns of adolescents’ eating behaviour among migrants, non-

migrants, and Turks were analysed across studies I to III. Their prediction patterns are 

discussed and set in relation to the acculturation strategies in the following sections. 

First of all, it can be summarised that migrants’ eating behaviour was rather based on 

rational processes to eat unhealthy and healthy foods than a result from social reaction. Non-

migrants’ and Turks’ eating behaviour was, in contrast to this, based on social-reactive and 

rational processes: For both groups, predictive social-cognitive determinants to eat unhealthy 

foods were rather a reaction to a potentially risky situation than an action performed upon an 

intention, whereas their predictive social-cognitive determinants to eat healthy foods were 

both intentional and social-reactive. Furthermore, the revealed prediction patterns of non-

migrants and Turks support Gibbons et al. (2006) who claimed risk behaviours to be more 

impulsive than health behaviours. Eventually, it can be concluded that the prediction patterns 

of adolescents’ eating behaviour showed a great amount of variation for migrants in 

comparison to non-migrants and Turks. The ones of non-migrants and Turks were, however, 

found to be a similar. 

In terms of acculturation strategies (cf. Berry, 1997), migrants’ prediction pattern 

could be classified as the strategy of marginalisation: Neither Turks’ original prediction 

pattern nor the one of non-migrants was pursued. This finding is in line with the assumptions 

of Kleiser et al. (2010) who claimed that migrants might have developed a third eating 

behaviour: The original Turkish eating behaviour fades into the background and a new one is 

acquired which does not resemble the one of non-migrants. This third eating behaviour might 

be reflected by the prediction pattern found for migrants in the present studies. In KiGGS, it 

was further argued that the unfavourable eating behaviour of migrants may be a problem of 
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modernity, as migrants in particular frequently consumed large amounts of allegedly modern 

foods like soft drinks, fast food, and sweets (cf. Kleiser et al., 2010). Migrants were said to be 

specifically susceptible to these modern foods in terms of a backlog demand, as non-migrants 

had already shifted their thinking (Schenk, Neuhauser, & Ellert, 2008). The former might 

have to pass through a series of developmental stages to redeem these deficits. These 

assumptions are also supported by the present findings: In the unhealthy and the healthy 

model, migrants’ consumptions frequencies were exclusively intended. Non-migrants’ and 

Turks’ consumption frequencies, however, were determined through both intentional and 

social-reactive processes. Yet, it has to be annotated that their consumption frequencies in the 

unhealthy model were almost solely predicted by single paths of the social reaction pathway. 

For the healthy model, single paths of the reasoned action and the social reaction pathway 

predicted the consumption frequencies of non-migrants and Turks. Thus, non-migrants and 

Turks intended to eat healthy, whereas migrants actually intended to consume the unhealthy 

putatively modern foods like soft drinks, fast food, and sweets. Therefore, the original 

prediction pattern of the Turks might have faded into the background resulting in a new one 

which does not resemble the one of non-migrants either. 

6.4. Differences in influence strengths from eating behaviour’s distal on its proximal 

antecedents 

Differences in influence strengths from eating behaviour’s distal on its proximal 

antecedents were analysed across migrants, non-migrants and Turks. The results of Study I 

and II are compared and discussed with regards to the acculturation strategies in the following 

sections.  

The combined differences in influence strengths from eating behaviour’s distal on its 

proximal antecedents across the given cultural groups may result in five different options for 

the groups’ order of influence strengths. The options are as follows. (1) Firstly, migrants’ 

influence strengths from eating behaviour’s distal on its proximal antecedents may not differ 
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from the ones of non-migrants’ but to the ones found in Turks. Such differences could be a 

sign that migrants have given up the original Turkish influence strengths and may have 

adapted to the ones prevailing in the German culture. (2) Secondly, migrants’ influence 

strengths from eating behaviour’s distal on its proximal antecedents may differ from the ones 

found in non-migrants but not to the ones of Turks’. Such differences might point out that 

migrants’ strengths of influence are still anchored in Turkey’s original ones rather than 

adapted to the ones of the host country Germany. (3) Thirdly, migrants’ influence strengths 

from eating behaviour’s distal on its proximal antecedents may be in-between the ones of 

non-migrants and Turks. This may show that migrants are situated in a transitional stage. The 

influence strengths of migrants have already detached from the original Turkish ones but may 

not have fully adapted to ones of non-migrants. (4) Fourthly, migrants’ influence strengths 

from eating behaviour’s distal on its proximal antecedents may be different to the ones of both 

non-migrants and Turks, in other word resemble neither group. This might indicate that 

migrants neither maintain the original Turkish influence strengths nor do they adapt to the 

ones of non-migrants. (5) Fifthly, the given influence strengths may be similar to the ones of 

non-migrants and Turks. In other words, there are no differences across groups. This would 

mean that migrants show both a tendency of maintaining the original Turkish influence 

strengths and of participating in the ones of non-migrants. A possible explanation might be 

that non-migrants and Turks do not differ here. If this is the case, there would be no need for 

migrants to change the original influence strengths of their home country, as these are 

equivalent to the ones in the host country. Moreover, this could indicate that the German and 

the Turkish culture lead to similar influence strengths. 

For the present findings, options 2 applies to the order of the influence strengths from 

descriptive norms to eat unhealthy foods on behavioural intentions to eat unhealthy foods, 

from subjective norms to eat healthy foods on behavioural intentions to eat healthy foods, and 

from attitudes to eat unhealthy foods on behavioural willingness to eat unhealthy foods. 
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Option 4 applies to the order of the influence strengths from attitudes to eat unhealthy and 

healthy foods on behavioural intentions to eat unhealthy and healthy foods, respectively, and 

from subjective norms to eat unhealthy foods on behavioural intentions to eat unhealthy 

foods. Lastly, option 5 applies to the order of influence strengths from descriptive norms to 

eat healthy foods on behavioural intentions to eat healthy foods, and to the one of all influence 

strengths from eating behaviour’s distal antecedents (except for attitudes to eat unhealthy 

foods) on behavioural willingness. No order of influence strengths applies to option 1 and 3. 

Furthermore, differences found in the influence strengths from eating behaviour’s 

distal on its proximal antecedents across migrants and non-migrants could be explained by 

means of the individualism vs. collectivism dimension (Hofstede et al., 2010). In contrast to 

this, differences found across migrants and Turks could not be explained by the individualism 

vs. collectivism dimension. This might be a consequence of changes in either one or both 

cultural groups due to the occurrence of acculturation (Berry, 1997). Thus, migrants’ position 

on the individualism vs. collectivism dimension could have been relocated and cannot be 

clearly assigned to the individualism vs. collectivism dimension. 

As a further step, it might be interesting to classify migrants’ compound structure of 

individualistic and collectivistic cultural values into the four conceptual acculturation 

strategies assimilation, separation, integration, and marginalisation (cf. Berry, 1997) by 

comparing the found differences and uniformities in the influence strengths from eating 

behaviour’s distal on its proximal antecedents across the given cultural groups. The 

acculturation strategies would correspond to the abovementioned options as follows. 

Assimilation would correspond to option 1, separation to option 2, integration to option 3, and 

marginalisation to option 4. According to that, the strengths of the influences from descriptive 

norms to eat unhealthy foods on behavioural intentions to eat unhealthy foods, from 

subjective norms to eat healthy foods on behavioural intentions to eat healthy foods, and from 

attitudes to eat unhealthy foods on the behavioural willingness to eat unhealthy foods would 
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be classified as separated. Marginalisation would apply to the strengths of influences from 

attitudes to eat unhealthy and healthy foods on behavioural intentions to eat unhealthy and 

healthy foods, respectively, and from subjective norms to eat unhealthy foods on behavioural 

intentions to eat unhealthy foods. Migrants’ strengths of influences, which were similar to 

both non-migrants and Turks, were the influence from descriptive norms to eat healthy foods 

on behavioural intentions to eat healthy foods as well as the influences from all distal 

antecedents (but attitudes to eat unhealthy foods) on behavioural willingness. They 

correspond to option 5 and cannot be classified into any of the acculturation strategies. 

6.5. The differentiated and extended prototype-willingness model 

The differentiated PWM was extended by acculturation as a background factor and 

tested in Study III. It was found that the higher the level of acculturation was, the more 

favourable the attitudes and subjective norms to eat healthy foods, the perception of the 

unhealthy eater, and the behavioural intentions and behavioural willingness to eat unhealthy 

foods. Thus, a definite direction of acculturation’s influence on PWM-constructs was found: 

The higher the level of acculturation, the more favourable the extents of the given PWM-

constructs. 

6.6. Limitations 

There are a number of limitations to the conducted studies that need to be taken into 

consideration. Firstly, the studies were based on self-report measures. Therefore, the 

assessment of eating behaviour might be prone to under- or over-reporting, as participants 

might have had a biased or wrong memory of the assessed consumption frequencies 

(Straßburg, 2010). Alternatively, eating behaviour could have been assessed via more detailed 

methods such as 24-hour recalls or weighed food records. However, this would have certainly 

involved higher expenditure in time. The assessment of the constructs from the social reaction 

pathway via self-report measures involved a conscious reflection. The use of an implicit 

method for the assessment of eater prototypes and the behavioural willingness might capture 
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the impulsive process of the social reaction pathway more precisely and would hence 

antagonise measurement errors. Secondly, the internal consistencies of the social-cognitive 

variables were only of poor to good size across Study I to III. However, the use of SEM with 

latent variables for data analysis could remedy this issue. SEM tests the relationship among 

factors free of measurement errors and is thus in particular beneficial if scale reliabilities are 

low (Geiser, 2010). Thirdly, adolescents of the given cultural groups were recruited in 

convenience samples. This resulted in subsamples with an uneven distribution of private and 

public schools. Migrants and Turks were recruited in both private and public schools, whereas 

non-migrants mainly attended public schools. Future studies should correct for this via a 

random selection of students. Fourthly, the samples of Study I to III also differed in 

developmental stages of adolescence and composition of either a one- or a two-sided Turkish 

migration background for the samples of migrants. Both aspects limit the direct comparability 

of the results across the conducted studies. Therefore, future studies should recruit adolescent 

samples that are evenly distributed between private and public schools and share the same 

developmental stage as well as status of migration background. Fifthly, Study II had a cross-

sectional design only which does not allow for causal inferences. It would be desirable for 

future research to include a longitudinal design for all analyses. Sixthly, the measure of 

acculturation was limited to the assessment of assimilation. This provides only a limited 

picture of acculturation’s influence on PWM-variables. Future studies should use an 

acculturation scale that includes the assessment of all acculturation strategies postulated by 

Berry (1997)  

6.7. Conclusions 

Despite these limitations, the present research adds theoretical implications for the 

PWM and for culture and acculturation as well as practical implications for effective 

interventions on healthy eating. 
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The following theoretical implications for the PWM may be derived from study 

results. (1) The predictions of the differentiated PWM were confirmed across migrants, non-

migrants, and Turks. Therefore, the PWM seems to be a fitting social-cognitive theory for the 

explanation of eating behaviour among the given cultural groups. Future studies might test 

whether this also applies for adolescents from other cultural groups and for other health/risk 

behaviours. (2) The conducted differentiation of social norms into descriptive and subjective 

norms seems appropriate for cross-cultural studies that include cultural groups with 

collectivistic values. Both social norms made independent contributions to explaining 

variance in behavioural intentions. Future studies should test whether the additional value of 

the conducted differentiation can be found for different health/risk behaviours, cultural groups 

and/or different group affiliations such as age or gender. 

Theoretical implications for culture and acculturation are as follows. (1) Study results 

showed that some cultural differences in eating behaviour and its social-cognitive 

determinants exist. This may imply that the information on affiliation to a cultural group can 

be used to predict the extents of the dietary score and of PWM-constructs. Future studies 

could test whether cultural differences in extents of PWM-variables can be found for different 

health/risk behaviours and/or different cultural groups. (2) Moreover, the prediction pattern of 

migrants was found to differ from non-migrants in Germany and Turkey. In other words, the 

prediction pattern of eating behaviour was different when adolescents had a Turkish migration 

background. Further studies might analyse whether this is also the case for migrant groups in 

other cultural settings and whether the prediction pattern found across non-migrants is 

generalisable for non-migrants of other national cultures. (3) Study results might imply that a 

nation’s position on the individualism vs. collectivism dimension (cf. Hofstede et al., 2010) 

can be used to determine differences in influence strengths from eating behaviour’s distal on 

its proximal antecedents across migrants and non-migrants. Future studies could test whether 

cultural differences in the given influence strengths can be found for different health/risk 
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behaviours and/or different cultural groups. (4) Furthermore, it may be derived that 

acculturation influences social-cognitive determinants of eating behaviours. Thus, the 

acculturation experience might influence eating behaviour through its social-cognitive 

determinants. Future studies could test this influence for migrant groups in other cultural 

settings and for other health/risk behaviours. 

Conclusively, the combination of the research lines on the PWM, culture and 

acculturation provides the following contributions for theory. (1) The use of a differentiated 

PWM seems appropriate for cross-cultural studies that include cultural groups with 

collectivistic values. (2) Furthermore, the cultural differences found across the given groups 

lead to the conclusion that culture may be a relevant background factor of the PWM. This is 

in accordance with other social-cognitive theories such as the TPB which also claims culture 

as one of its background factors (cf. Ajzen, 2005). Affiliation to a cultural group should hence 

not be neglected in an application of the PWM. Future studies might test whether these 

cultural differences can also be found for different health/risk behaviours, cultural groups 

and/or different group affiliations such as age or gender. (3) Moreover, an extension of this 

differentiated PWM by acculturation contributed to the explanation of migrants’ eating 

behaviour. Acculturation may thus be identified as a relevant background factor of the PWM 

as well. Information on acculturation should not be neglected if the PWM is used for the 

explanation of eating behaviour among migrant groups. Future studies should test whether 

acculturation is a relevant background factor of the PWM in explaining other health/risk 

behaviours in the given and other cultural settings. 

In addition to the implications for theory, a number of practical implications were 

provided on how to develop effective interventions for healthy eating among migrants, non-

migrants and Turks. Even though a trend was identified that indicated least favourable PWM-

extents for Turks, followed secondly by migrants, and lastly by non-migrants, all three groups 
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had mean dietary scores that categorised their eating behaviour as neutral only. Therefore, a 

need for interventions for healthy eating exists among adolescents of all given cultural groups. 

Study results revealed that effective interventions for migrants should target the 

promotion of attitudes, subjective norms, and behavioural intentions to eat healthy foods and 

on downgrading attitudes, descriptive and subjective norms, behavioural intentions, and 

behavioural willingness to eat unhealthy foods. Moreover, the analysis of the differentiated 

and extended PWM exposed that migrants’ eating behaviour is indirectly influenced by 

acculturation through attitudes to eat healthy foods and behavioural intentions to eat 

unhealthy foods. Thus, lesser acculturated migrants would particularly benefit from 

interventions addressing these two constructs. 

Targets for effective interventions designed for non-migrants would be the promotion 

of attitudes, descriptive norms, behavioural intentions, and behavioural willingness to eat 

healthy foods as well as the downgrading of attitudes to eat unhealthy foods, the perception of 

the unhealthy eater, and the behavioural willingness to eat unhealthy foods. 

Effective interventions designed for Turks should on the one hand promote attitudes 

and descriptive norms to eat healthy foods, a positive perception of the healthy eater, and 

behavioural intentions and behavioural willingness to eat healthy foods. On the other hand, 

the downgrading of attitudes to eat unhealthy foods, the perception of an unhealthy eater, 

behavioural intentions, and behavioural willingness to eat unhealthy foods could be 

implemented in effective intervention strategies. 

Migrants and non-migrants were found to have a number of targets for effective 

interventions in common. For both groups, the promotion of attitudes and behavioural 

intentions to eat healthy foods as well as the downgrading of attitudes and behavioural 

willingness to eat unhealthy foods seem to be potentially meaningful. Migrants might benefit 

more from a focus on attitudes to eat unhealthy foods compared to non-migrants, as they had 

reported less favourable extents than non-migrants. However, in order to improve behavioural 
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intentions to eat healthy foods, the focus on attitudes to eat healthy foods might be more 

effective for non-migrants, as its influence strength was lower in migrants compared to non-

migrants. Common targets for effective interventions on healthy eating were also identified 

for migrants and Turks. For both groups, the promotion of attitudes and behavioural intentions 

to eat healthy foods as well as the downgrading of attitudes and behavioural intentions, and 

behavioural willingness to eat unhealthy foods seem reasonable. As migrants had reported 

more favourable extents of attitudes to eat unhealthy and healthy foods as well as behavioural 

intentions and behavioural willingness to eat unhealthy foods, they might nonetheless profit 

less from a focus on the given constructs than Turks. In terms of influencing the behavioural 

intentions to eat unhealthy foods, a focus on attitudes to eat unhealthy foods might be more 

effective in migrants. However, a focus on attitudes to eat healthy foods might be less 

effective for migrants compared to Turks, in order to improve behavioural intentions to eat 

healthy foods. This is assumed as the influence of attitudes to eat unhealthy foods on 

behavioural intentions to eat unhealthy foods was stronger, and the influence of attitudes to 

eat healthy foods on behavioural intentions to eat healthy foods was lower in migrants. 

This detailed presentation of various targets for effective interventions regarding 

healthy eating among adolescents exposed an overlap across all three cultural groups. Generic 

targets for effective interventions among adolescents in the given cultural settings might thus 

be the promotion of attitudes and behavioural intentions to eat healthy foods and the 

downgrading of attitudes and behavioural willingness to eat unhealthy foods. A summarised 

presentation of the targets for each cultural group is displayed in Table 9. Future studies 

should implement the abovementioned implications for interventions and test them for their 

effectiveness in the pertaining adolescent groups. 
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Table 9 

Targets for effective interventions on healthy eating for migrants, non-migrants, and Turks 
unhealthy social cognitions migrants non-migrants Turks  
attitudes    
descriptive norms    
subjective norms    
eater prototype    
behavioural intentions    
behavioural willingness    
healthy social cognitions    
attitudes    
descriptive norms    
subjective norms    
eater prototype    
behavioural intentions    
behavioural willingness    
Note. Frames mark common targets among all three groups. 

 

The combination of the research lines on social-cognitive theories via the PWM with 

culture and acculturation for the explanation of health/risk behaviour in the present thesis may 

deepen our understanding of the importance in regarding cultural aspects within multicultural 

settings. As our social environment is increasingly shaped by cultural diversity, and 

psychological variables in the context of health/risk behaviour may be individual for each 

cultural group, such research questions may be a promising field of health psychology. 

Further research is needed for the establishment of a strong empirically anchored basis that 

provides implications for the development of effective interventions regarding health/risk 

behaviour change in dependence on affiliation to a cultural group and acculturation level for 

migrant groups. 
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