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Abstract 
 
Nowadays, healthy lifestyles, including sufficient exercise, seem omnipresent and 

more important than ever. However, many people do not engage in sufficient 

exercise, risking the development of serious diseases (e.g. heart diseases, diabetes 

etc.). To monitor and improve exercise behavior among the Dutch population, the 

Dutch Organization for Applied Scientific Research (TNO) developed three exercise 

norms. In everyday life many temptations interfere with plans to live healthy. To 

justify unhealthy choices, people may create Compensatory Health Beliefs (CHBs), 

trying to compensate their unhealthy behavior with healthy behavior. The main 

objective of this study is to examine if the four constructs of the Theory of Planned 

Behavior (TPB) attitude, subjective norm, perceived behavioral control and intention, 

the pesonality traits of the Big Five or use of CHBs can predict the achievement of the 

three exercise norms. A sample of 242 students participated in an online survey study, 

consisting of questions from the CHB scale, questions measuring actual exercise 

behavior, questions measuring the TPB constructs and questions measuring the Big 

Five personality traits. A chi-square test showed that Dutch students were more likely 

to achieve the norms than German students and that the four constructs of the TPB 

correlate with the achievement of the norms. Further, a hierarchical logistic regression 

showed that university students, compared to students with higher vocational 

education, and respondents who feel less healthy are not likely to reach the norm. 

Overall, the TPB is the best predictor. Neither personality, nor CHBs seem to add sign 

variance in explaining exercise behavior. Explaning exercise behavior, the original 

CHB scale does not have additional value beyond the TPB. However, for further 

research the use of a more exercise specific CHB scale is proposed. 
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Within today’s population, the interest in leading a healthy and active lifestyle has 

grown. Despite people’s knowledge about the importance of sufficient exercise, each 

year 8000 people in the Netherlands die, because of insufficient exercise and its fatal 

consequences. This represents about 6% of the total number of deaths in the 

Netherlands (Rijksinstituut voor Volksgezondheid en Milieu, 2012). Research shows 

that, on the one hand, inactive people have the highest risk of suffering from negative 

health effects and, on the other hand, that sufficient exercise can increase the general 

quality of life (U.S. Department of Health and Human Services, 1996). Regular 

exercise promotes several health benefits, including physical, psychological and 

social effects (De Greef, 2009). Insufficient exercise entails risks, which can lead to 

various diseases such as obesity, heart diseases, diabetes, asthma or breast cancer and 

it can decrease the life expectancy of individuals, through for example the Sedentary 

Death Syndrome (SDeS) (Rijksinstituut voor Volksgezondheid en Milieu, 2012). In 

addition, Berrigan (2003) states that health-related behavior, such as physical 

inactivity, constitute in developed countries a large influence on morbidity and 

mortality. 

Consequently, the Dutch government focused on emphasizing healthy behavior 

among its citizens. Since the year 2000, the Dutch organization for Applied Scientific 

Research (TNO) monitors trends in the exercise behavior and the general health of the 

Dutch population. Based on this research and its findings, they implemented several 

health interventions to motivate the society to lead an active and healthy lifestyle. 

Even though a lot has been done to generate an active population, still 34% of the 

adults in the Netherlands exercise insufficiently and 5% are inactive, which means 

that an individual does not even exercise once a week. The goal, which TNO set for 

2012, was an active population of at least 70% (TNO, 2010). Although this goal is 

almost reached, multiple positive and negative health consequences emphasize that it 

is preferable that as many people as possible meet the norms of adequate exercise.   

TNO operationalized objectives concerning the exercise behavior of the Dutch 

population. To examine those objectives and to quantify the term sufficient exercise 

behavior TNO designed three specific exercise norms. The first one is called the 

Dutch Norm for Healthy Physical Activity (Nederlandse Norm Gezond Bewegen 

(NNGB)). Its aim is to keep, or rather enhance, an individual’s health. To fulfill the 
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norm, an adult has to do exercise at least five times a week, for at least 30 minutes on 

a moderately intense level. An example of a moderately intense level is walking (> 

5km/h) or cycling (>16 km/h). This norm is based on findings which show that 150 

minutes of exercise per week result in an increase in health (Rijksinstituut voor 

Volksgezondheid en Milieu, 2012). The second norm is called the fitness norm 

(Fitnorm). This norm’s objective is to achieve a good general condition. To reach the 

fitness norm, an individual has to exercise at least three times a week for at least 20 

minutes on an intensive level, so that the individual starts to sweat. Last, TNO 

suggests the use of a combination norm (Combinorm), which is achieved, if an 

individual reaches the NNGB, the fitness norm or both. All norms need to be reached 

throughout the whole year, which means in the summer as well as in the winter.  

As all types of behavior, physical activity can be explained by several models 

and cognitive theories. The different models contain different factors which may play 

a role in the development of an individual’s behavior. Icek Ajzens’ Theory of Planned 

Behavior (TPB) is one of the most established socio-psychological models of 

behavior and in conjunction with the Theory of Reasoned Action (TRA) it guides the 

majority of research on health and exercise behavior (Hausenblas et al., 1997). The 

TPB describes factors influencing a person’s decision to engage in a particular 

behavior. Research has shown that exercise behavior can also be explained by the 

TPB model (Hausenblas et al., 1997) and therefore, this study uses the model as the 

major predictor of exercise behavior. According to the rational TPB model, attitudes 

towards a specific behavior, subjective norms and perceived behavioral control can 

predict intentions to engage in the behavior, which in turn correlates with the actual 

behavior itself (Ajzen, 1991) (Figure 1).  

 

Figure 1: Theory of Planned Behavior (Ajzen, 1985) 
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Hausenblas et al. (1997) investigated the utility of the TPB for explaining 

specific exercise behavior. Their study showed that exercise behavior can be 

explained by the TPB for about 58%, if individual variance of the different 

components is calculated (N.B.: The article does not mention the multiple variance). 

This means that in that research 42% of the variance is not explained and suggests 

that there are factors that contribute to the explanation of exercise behavior above and 

beyond the TPB. The results of the study show a relationship between the intention to 

exercise and actual exercise behavior, attitude and intention to exercise and perceived 

behavioral control and exercise behavior. Furthermore, their study showed that there 

is weak relationship between the subjective norm and the intention of an individual, 

whereas the subjective norm is not associated with actual behavior (Hausenblas et al., 

1997).  

Another possible approach is to examine if particular personality traits 

correlate with sufficient exercise. To study this hypothesis, the Big Five personality 

traits openness, conscientiousness, extraversion, agreeableness and neuroticism 

(Costa & McCrae, 1992) serve as important principles. The trait openness describes 

the interest in and the extend to which an individual deals with novel experiences, 

adventures and impressions. Conscientiousness describes the degree to which an 

individual is thorough and careful. Extraversion deals with characteristics such as 

being social, active, talkative and optimistic. Characteristics such as kind, sympathetic 

and cooperative describe the trait agreeableness. Last, neuroticism is characterized by 

feelings like anxiety, worry, envy and jealousy. Courneya and Hellsten (1998) 

demonstrated that the traits extraversion and conscientiousness were positively related 

to exercise behavior. Neuroticism on the other hand was negatively correlated.  

Although the TPB and personality seem to have influence on people’s exercise 

behavior, this behavior is not fully explained. Unlike in theoretical considerations, the 

development and explanation of behavior is much more complex. Investigators who 

are doing research on the topic of health related behavior are constantly looking for 

other possible explanations of exercise behavior, and therefore also for explanations 

for insufficient exercise. Recent studies deal with a rather novel field of research, 

Compensatory Health Beliefs (CHBs). 
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CHBs are beliefs that the negative effects of unhealthy behavior can be 

compensated by engaging in other healthy behavior. Muraven and Baumeister (2000) 

call it a motivational and mental conflict between the desire (to sit on the couch and 

watch TV) and the pursuit of health goals (an active lifestyle). Festinger (1957) calls 

this motivational conflict cognitive dissonance, meaning that both goals are not 

combinable. Rabiau et al. (2006) suggest that a conflict like this can be solved by 

several different strategies. An individual can try to resist the desire (to sit on the 

couch and watch TV), it can adjust the perception of risk and/or reevaluate outcome 

expectancies or the individual can create or activate CHBs. „Today I feel lazy and 

spend the day on the couch, but I guess it is ok, because I will just cook healthy 

tomorrow“. This is an example of a CHB which many people recognize in their daily 

life. Research assumes that individuals use CHBs as a self-regulatory strategy, which 

may resolve the guilty-pleasure dilemma by means of justifying the unhealthy 

behavior and thus not experiencing an affect like guilt (Rabiau et al., 2006). 

Therefore, the individual can do both, because he or she thinks it compensates for the 

unhealthy behavior. Compensating behavior itself is not always negative, however, 

this behavior may imply certain difficulties. First of all, compensating behavior, 

which does not occur, does not compensate. Second, most of the time the healthy 

behavior just compensates the unhealthy behavior to a certain extend. Eating healthy, 

as mentioned above, may save calories and compensate the lack of exercise from the 

day before to some extend, but it does not supersede the importance of regular 

exercise. 

To measure such CHBs, a scale has recently been developed (Knäuper et al., 

2004). The CHB scale consists of four factors, which relate to beliefs about substance 

use, eating and sleeping habits, stress, and weight regulation. A high score on the 

CHB scale indicates that the respondent thinks that he or she is capable of 

compensating unhealthy behavior with other healthy behavior. Individuals with a high 

score on the CHB scale have been found to engage in unhealthy behavior and 

consequently may also have poor health (de Nooijer et al., 2009).  

Several studies have focused on the exercise behavior of the Dutch population 

and on CHBs. To date, however, no studies have focused on a possible relationship 

between them. According to Ooijendijk et al. (2007) the majority (92%) of the Dutch 
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population is totally aware of the fact that 30 minutes of exercise per day are crucial 

to live a healthy life. Even though almost everybody knows the importance of 

exercise, there are still many people who are not exercising enough (Rijksinstituut 

voor Volksgezondheid en Milieu, 2012). Among the Dutch population, according to 

de Greef (2009), the most occurring reasons for not exercising enough are lack of 

time, lack of money, being too old, feeling sick or just not being in the mood to 

exercise. This study could contribute to an important extend to the question which 

circumstances play a role in the decision to exercise or not. In the context of this 

thesis, the research question deals with the individual’s strength of CHBs and its 

association with the level of exercise. More precisely, this study tries to investigate if 

CHBs explain exercising behavior of students above and beyond the four factors of 

the TPB and personality. 

The target group for this particular study consists of Dutch students. Students 

are an important target group when it comes to ensuring good health among the 

population. Related to their working field students sit most of the day and spend many 

hours in front of the computer. Therefore, compensating exercise behavior seems to 

be an issue. In addition, students belong to the younger population where behavior is 

not set in its ways and therefore may still be changeable. Results of this study may 

build a good base for further interventions on that domain and the target group of 

students. 

 

Methods 
Procedure  

A cross-sectional convenience sample was used. Via the student research pool of the 

University of Twente, the social media website www.facebook.com and via personal 

networks of the researchers, students who are able to understand the Dutch language 

were asked to voluntarily and anonymously fill out the online questionnaire. Students 

from behavioral studies, who participated via the student research pool, received 0,5 

study credits. The time frame used for this online survey was almost four weeks. To 

encourage the process of data collection the snowball technique was used in which 

students were asked to forward the link to other students.  
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The introduction section of the questionnaire included information about 

anonymity, duration and general information about the study. In order to avoid 

priming, CHBs were not specifically mentioned and the purpose of the study was 

described as investigating lifestyle behavior among students and their opinion on that 

topic. All components of the questionnaire were initiated with a short introduction and 

instructions on how to answer the questions. 

Measures  

The online questionnaire contained four broad sections. First, it covered demographic 

and health-related questions. Second, it contained questions from the CHB scale in 

order to examine to what extent people think they can compensate unhealthy behavior 

with healthy behavior. Third, questions related to four health behaviors of interest, 

namely exercise, sleep, smoking and eating were asked. This section consisted of 

questions related to the actual behavior, as well as questions, which concern the four 

constructs of the TPB. Last, a short section was presented in order to ask the 

respondents questions related to the Big Five personality dimensions.   

Four different versions of the questionnaire were used to avoid ordering 

effects, each with a different order of the sections regarding the health behaviors 

exercise, smoking, sleeping and eating. In total the questionnaire contained 124 items. 

The whole study focused on the four health behaviors, whereas this paper only deals 

with exercise and its relation to the CHBs and the respondents’ personality. The 

complete online survey can be viewed in the Appendix.  

Demographic and Health-related Questions 

In total, demographic variables were assessed with seven items concerning gender, 

age, nationality, study level and year of study. To determine the Body Mass Index 

(BMI) questions about weight and length were asked. Also, the respondents were 

asked to estimate their general health condition on a 5-point-Likert scale ranging from 

“very good” (1) to “very bad” (5).  

Compensatory Health Beliefs Scale 

Recently, a scale to measure the strength of CHBs has been developed. This original 

English CHB scale was established by Knäuper et al. (2004). This study used the 

validated Dutch version (de Nooijer et al., 2009), comprised of seventeen items, 
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which showed a high internal consistency among Dutch university students (α=0.80). 

Therefore, this study used the same seventeen Dutch statements, which showed a high 

internal consistency as well (α= 0.73). Six beliefs about substance use (α=0.72), four 

statements about eating and sleeping habits (α=0.59), four statements about stress 

(α=0.51) and three beliefs about weight regulation (α=0.40) were presented in a 

random order. Example statements are “It is OK to skip breakfast if one eats more 

during the day” or “The negative effects of stress can be made up for by exercising”. 

The different items were measured by a 5-point-Likert scale. The respondents had to 

indicate whether they fully agree (5) or they fully disagree (1) with a particular 

statement. For each respondent an overall score on the CHB scale was computed by 

calculating the mean score of all seventeen items. This score therefore ranged from 1 

to 5. The higher the score, the higher the respondents’ belief, that he or she can 

compensate unhealthy behavior with other healthy behavior. Contrary to previous 

research, this study showed insufficient internal consistency for the four subscales. 

Cronbach’s alphas for all four original subgroups were too low to use them for further 

analysis. Therefore, only the overall score for the total CHB scale was used. 

Exercise Behavior 

To measure the frequency of exercise, four items were used. The two validated 

original versions of the TNO surveys were used in order to measure exercise 

behavior. Questions, such as “How many days a week, during the summer, do you 

pursue intensive exercise for at least 20 minutes?” were used in order to measure the 

fitness norm of an individual. Socially desirable answers were restricted by letting the 

respondents answer in open response format. Therefore, the participants were not 

primed beforehand by knowing what the particular norms are. Both norms were 

separately assessed for summer and winter, using the standardized norms to ensure an 

almost objective way of comparing the respondents. The cut-off point for the new 

calculated variables for the Dutch Norm for Healthy Physical Activity and the fitness 

norm, were respectively 5 and 3 days a week. Last, the combination norm was 

calculated and further used for the analysis. The combination norm was reached, if a 

respondent reached the Dutch Norm for Healthy Physical Activity, the fitness norm or 

both.  
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Theory of Planned Behavior 

Based on the TPB (Ajzen, 1991), items for each of the four constructs attitude, 

subjective norm, perceived behavioral control and intention were developed. For the 

design of the items, Ajzen’s description of questionnaire construction was used 

(Ajzen, 2010). In total, the four constructs were measured by fourteen items. Each 

statement could be answered on a five-point-Likert scale, ranging from either “good” 

(1) to “bad” (5), “pleasant” (1) to “unpleasant” (5) or from “I fully agree” (1) to “I 

fully disagree” (5), depending on the item. All four constructs used separate 

statements for the NNGB and the fitness norm. 

Attitude. Attitude was measured with four items (α=0.78). The respondents 

had to evaluate their self-performance of exercise behavior. One item was “Every 

week, three days at least 20 minutes of intensive exercise until I start to sweat, is 

something I perceive as (good-bad)”.  

Subjective norm. This construct was also measured with four items (α=0.76). 

The respondent had to rate relevant others’ beliefs that he or she should or should not 

exercise. An example statement from the survey is “Most people who are close to me, 

expect that I accomplish regular intensive exercise three days a week at least 20 

minutes until I start to sweat (fully agree-fully disagree)”. 

Perceived behavioral control. Four statements measured perceived behavioral 

control (α=0.67). The respondent estimates the perceived ease or difficulty of 

exercising. The questionnaire used for example the statement “It is up to me to 

exercise five days a week at least 30 minutes on a moderate level (fully agree-fully 

disagree)”. 

 Intention. Intention describes an indication of a respondent’s readiness to 

exercise. This was measured with two items (α=0.70). The construct was measured 

with statements like “For the coming next three months, I intend to accomplish 

intensive exercise until I start to sweat three days a week for at least 20 minutes (fully 

agree-fully disagree)”. 

Personality  

Personality was measured with the five items of the short version of the Ten-Item 

Personality Inventory (TIPI) (Denissen et al., 2008). The Five-Item Personality 
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Inventory (FIPI) (Gosling et al., 2003) is a brief measure of the Big Five personality 

domains openness, conscientiousness, extraversion, agreeableness and neuroticism 

(in this measure called emotional stability). The test-retest reliability of the FIPI scale 

was considered to be substantial. Research of the relationship between the FIPI and 

the Big Five Inventory (BFI) shows significant correlations (mean r = .66). In 

addition, the test-retest correlation was also found to be strong (mean r = .68).  

Each personality domain was measured with one item. The frame of the 

statement was the same for all five items (“Some people are … and …, whereas other 

people are … and…”). For each statement, the respondents had to give an estimate of 

their personality on a seven-point scale. The first dimension measured extraversion 

and used the continuum from extraverted/enthusiastic (1) to reserved/quiet (7). 

Agreeableness, the second dimension, was presented with the continuum from 

critical/quarrelsome (1) to sympathetic/warm (7). The third dimension, 

conscientiousness, was measured with a scale ranging from dependable/self- 

disciplined (1) to disorganized/careless (7). The continuum for the fourth dimension 

neuroticism ranged from anxious/easily upset (1) to calm/emotional stable (7). Last, 

the dimension openness to experience was presented on the continuum ranging from 

complex/open to new experiences (1) to uncreative/conventional (7).  

Data Analysis 

First of all, respondents who stopped filling out the questionnaire after the first half 

were excluded from the data analysis. Respondents who skipped a single question, or 

gave single incorrect answers (e.g. an age of 99 years) were still included and those 

answers were analyzed as missing values. This implicates a changing number of 

respondents; n will therefore be indicated in the further analysis. Second, to ensure 

satisfactory psychometric properties for all constructs, Cronbach’s alphas were 

calculated. According to good internal consistency of the items, it was decided to 

calculate one score per construct, which was used for further analysis. This was the 

case for an overall CHB score, the four TPB constructs and variables for achieving 

the three exercise norms. No item was excluded from the dataset in order to increase 

the reliability of the constructs.  

First, the chi-square test of association was used in order to analyze the 

association between the four constructs of the TPB and the achievement of the three 
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exercise norms. Further, the χ²-test was conducted, analyzing the relationship between 

the demographic variables sex, nationality and study level and the achievement of the 

three norms. Last, for each of the three exercise norms, a hierarchical binary logistic 

regression was conducted. The first block consisted of the demographic variables. In 

the second block the two health related variables BMI and health status were added. 

The third block added the four constructs of the TPB, the fourth block added the five 

dimensions of the Big Five measured by the FIPI, and last the overall CHB score was 

added in the fifth block. A hierarchical regression was chosen in order to determine 

which variables add significant variance to the prior blocks. 

 

Results 
Sample 

In total, 258 Dutch students participated in this study. 16 respondents were excluded 

due to missing data. The remaining 242 respondents, aged 18 to 47 (M = 21.3; SD = 

2.86) were composed of 187 female students and 55 male students. 145 respondents 

were German and 97 respondents were Dutch. Table 1 gives an overview of the 

demographics of the respondents who took part in the study. 

Table 1 
Overview of research sample 

Variable M (SD) / n (%) 

Sex, n (%) 

    Female 

    Male 

 

187(77.3) 

55 (22.7) 

Age in years, M (SD) 21.27 (2.86) 

Nationality, n (%) 

    Dutch 

    German 

 

97 (40.1) 

145 (59.9) 

Study level, n (%) 

    Higher vocational education 

    University 

 

84 (34.7) 

157 (64.9) 

Year of study, M (SD) 2.22 (1.37) 

BMI, M (SD) 

    underweight 

    normal weight 

    overweight 

    obesity 

22.29 (3.13) 

12 (5.0) 

185 (76.4) 

31 (12.8) 

4 (1.7) 

Health Status, M (SD) 1.95 (0.67) 
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Association between demographics and achievement of the norms  

In order to analyze the relationship between the demographic variables sex, 

nationality, study level and the achievement of the three norms, the chi-square test of 

association was conducted. Table 2 displays the number and the corresponding 

percentage of the respondents who reached the different exercise norms. The analysis 

shows that reaching the NNGB and combination norm was significantly associated 

with nationality. 55.2% of the Dutch respondents reached the NNGB, whereas only 

39.0% of the German respondents achieved the norm. The combination norm is 

reached by 70.1% of the Dutch respondents and only 57.2% of the German students. 

For the variables sex and study level, no significant associations with the achievement 

of the norms were found. 

Table 2 
Relationship between demographic variables and achievement of the three exercise norms (N= 242) 

Variable NNGB 
N (%) 

Fitness Norm 
N (%) 

Combination Norm 
N (%) 

Sex 
   female 
   male 
 

 
85 (45.9%) 
23 (44.2%) 

 
85 (45.7%) 
27 (50.0%) 

 
117 (62.6%) 
34 (61.8%) 

Nationality 
   Dutch 
   German 
 

 
53 (55.2%) 

55 (39.0%)* 

 
50 (52.1%) 
62 (43.1%) 

 
68 (70.1%) 

83 (57.2%)* 

Study level 
   higher vocational education 
   university 

 
71 (45.8%) 
36 (44.4%) 

 
71 (45.5%) 
41 (49.4%) 

 
98 (62.4%) 
52 (61.9%) 

 

Association between TPB constructs and achievement of the norms  

In order to analyze the relationship between the four constructs of the TPB and the 

achievement of the three exercise norms, the chi-square test of association was 

conducted. Table 3 indicates low, medium and high scores on the TPB scale per 

construct and the corresponding number and percentage of respondents who reached 

the respective norm. The analysis shows that the construct attitude is significantly 

associated with the achievement of all three norms. People, thinking positively about 

their self-performance of exercising sufficiently were more likely to reach the norms 

than respondents who had a negative opinion about their self-performance. Second, 

the construct subjective norm is associated with achieving the NNGB and the 

combination norm. Respondents, believing that relevant others think that the 

individual should exercise, are more likely to achieve the two norms than respondents 

who do not rate relevant others beliefs as supporting. Third, perceived behavioral 

control was only associated with achieving the NNGB. Individuals, believing that 
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doing exercise is something they are responsible for, are more likely to reach the 

NNGB. Last, the analysis shows that the construct intention is significantly correlated 

with the achievement of all three exercise norms, meaning that respondents, 

indicating a high readiness to exercise, are more likely to achieve the norms than 

respondents who do not feel ready to exercise.  

Table 3 
Association between TPB constructs and achievement of the norms (N= 242) 
Variable NNGB 

N (%) 
Fitness Norm 

N (%) 
Combination Norm 

N (%) 
 yes no yes no yes No 

 
Attitude 
   1 
   3 
   5 

 
50 (46.7)** 

2 (1.9) 
0 (0.0) 

 
28(21.9)** 

8 (6.2) 
1 (0.8) 

 
48 (43.6)* 

5 (4.5) 
0 (0.0) 

 
30 (23.4)* 

6 (4.7) 
1 (0.8) 

 
62 (41.6)** 

6 (4.0) 
0 (0.0) 

 
17 (18.7)** 

5 (5.5) 
1 (1.1) 

 
SN 
   1 
   3 
   5 

 
6 (5.6)* 

19 (17.8) 
2 (1.9) 

 
0 (0.0)* 

19 (15.4) 
3 (2.4) 

 
6 (5.5) 

21 (19.1) 
2 (1.8) 

 
0 (0.0) 

17 (13.8) 
3 (2.4) 

 
6 (4.1)* 

28 (18.9) 
3 (2.0) 

 
0 (0.0)* 

11 (12.6) 
2 (2.3) 

 
PBC 
   1 
   3 
   5 

 
36 (35.6)** 

2 (2.0) 
0 (0.0) 

 
22 (17.7)** 

11 (8.9) 
1 (0.8) 

 
37 (34.9) 

2 (1.9) 
0 (0.0) 

 
21 (17.2) 
11 (9.0) 
1 (0.8) 

 
44 (31.2) 

4 (2.8) 
0 (0.0) 

 
15 (16.9) 
9 (10.1) 
1 (1.1) 

 
Intention 
   1 
   3 
   5 

 
36 (33.6)** 

14 (13.1) 
4 (3.7) 

 
18 (14.0)** 

31 (24.0) 
8 (6.2) 

 
35 (31.5)** 

16 (14.4) 
2 (1.8) 

 
19 (14.8)** 

30 (23.4) 
10 (7.8) 

 
43 (28.7)** 

25 (16.7) 
5 (3.3) 

 
12 (13.2)** 

21 (23.1) 
7 (7.7) 

 
Note. * p ≤ .05; ** p ≤ .01 

 

Variables explaining the achievement of norms  

In order to analyze the extend to which a variable is accountable for the achievement 

of the three exercise norms, a hierarchical binary logistic regression was conducted. 

For the NNGB the following results were found (Table 4). From the demographic 

variables in this block nationality and study year were found to significantly explain 

achievement of the norm. German students had a higher chance to reach the norm 

than Dutch students. Further, the longer a student attains higher education, the higher 

the chance of reaching the norm. The second block adds the variables BMI and health 

status, but does not add sign variance to the prior block. In the third block, TPB 

constructs were added. In this block the constructs subjective norm and intention 

added significant variance to the prior variables. The more an individual thinks that 

relevant others think that the individual should exercise, and the more an individual 

indicates a high readiness to exercise, the higher the chance the individual achieves 

the norm. In the fourth block, the five dimensions of the Big Five were added to the 
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analysis. Even though, this step is in itself not significant and does not add sign 

variance to the previous steps, the trait openness does explain the achievement of the 

norm to some extend. People who tend to be uncreative and conventional seem to 

have a higher chance to reach the norm than people who are more open to new 

experiences. Last, the fifth step adds the score on the CHB scale, which does not add 

significant variance to the model. In this last block, only intention and the Big Five 

trait openness are significant predictors of achieving the NNGB. Together, the model 

explained exercise behavior by 31%. 

 For the explanation of the fitness norm, the analysis showed the following 

results (Table 5). In the first block, the demographic variable study level is 

significantly associated with the achievement of the norm, meaning that university 

students are less likely to reach the norm, than students with higher vocational 

education. Even though, health related variables did not add sign variance to the 

demographic variables, the health status did explain the achievement of the fitness 

norm to some extend. Respondents, who rated their general health condition as poor, 

were less likely to reach the norm. In the third block, the TPB constructs were added, 

showing that the construct intention adds significant variance to the prior steps. The 

more a respondent indicates the readiness to exercise, the more likely the respondent 

achieves the norm. In the fourth and fifth step, no more variance was added by the 

personality dimensions and the CHB score. In the last block, only intention seemed to 

explain the achievement of the norm significantly. Together, the model explained the 

achievement of the fitness norm by 22%.  

For the explanation of the achievement of the combination norm the following 

results were found (Table 6). Neither demographic variables, nor health related 

variables seemed to explain reaching the combination norm. Adding the TPB 

constructs in the third block showed that the subjective norm was a significant 

predictor of achieving the norm. The more an individual thinks that relevant others 

think that the individual should exercise, the higher the chance that the individual 

succeeds. Neither the fourth nor the fifth block adds more sign variance to the TPB 

construct. Only intention and subjective norm predicted the achievement of the norm 

significantly in the final model. Together, this final model explained the achievement 

of the combination norm by 22%.  
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Note. R² (Nagelkerke) = .08* for Step 1; R² = .10 for Step 2; R² = .23*** for Step 3; R² = .31** for Step 4;  
R² = .31 for Step 5. 
* p ≤  .05; ** p ≤  .01

Table 4 
Hierarchical binary logistic regression for Dutch Norm of Healthy Physical Activity 

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
Demographic 
    Sex (1=female; 2=male) 
    Age 
    Nationality (1=Dutch; 2=German) 
    Study level (1=higher education; 2=university) 
    Study year 

 
.75 
.91 

.50* 
1.06 

1.37* 
 

 
.36-1.57 
.78-1.07 
.26-.97 

.53-2.12 
1.04-1.81 

 
.76 
.91 
.51 

1.06 
1.37* 

 
.36-1.60 
.77-1.06 
.26-1.00 
.53-2.12 

1.04-1.81 

 
.69 
.94 
.69 

1.10 
1.27 

 
.31-1.53 
.81-1.69 
.34-1.41 
.53-2.30 
.96-1.68 

 
.43 
.92 
.67 

1.25 
1.31 

 
.18-1.04 
.77-1.09 
.31-1.43 
.57-2.75 
.97-1.78 

 
.44 
.92 
.68 

1.27 
1.32 

 

 
.18-1.08 
.77-1.09 
.32-1.47 
.57-2.82 
.97-1.80 

Health 
    BMI 
      underweight 
      normal weight 
      overweight 
    Status (1=very good; 5=very bad) 

 
 

 
 
 
 

  
 

3.34 
2.59 
1.97 

.90 

 
 

.67-16.68 

.43-15.53 

.10-39.54 
.57-1.42 

 
 

3.06 
2.35 
1.83 
1.03 

 
 

.56-16.00 

.36-15.43 

.07-45.98 
.61-1.73 

 
 

2.34 
1.52 
1.73 
1.01 

 
 

.41-13.40 

.22-10.41 

.05-62.03 
.59-1.74 

 
 

2.39 
1.55 
1.82 
1.00 

 
 

.41-13.78 

.23-10.70 

.05-65.86 
.58-1.72 

TPB 
    Attitude 
    SN 
    PBC 
    Intention 

     
.76 

.66* 
.85 
.71 

 
.41-1.41 
.44-.99 

.44-1.62 

.48-1.06 

 
.70 
.67 
.84 

.66* 

 
.36-1.33 
.43-1.02 
.43-1.66 
.43-1.00 

 
70 
.66 
.85 

.66* 

 
.37-1.34 
.43-1.02 
.43-1.68 
.43-1.00 

Big Five 
    Extraversion (1=extraverted; 7= reserved) 
    Agreeableness (1=critical; 7=sympathetic) 
    Conscientiousness (1=dependable; 7=careless) 
    Neuroticism (1=anxious; 7=calm) 
    Openness (1=open to new experiences; 7=conventional) 

       
1.25 
1.17 
1.30 
1.24 

1.31* 

 
.98-1.59 
.85-1.62 
.99-1.71 
.99-1.56 

1.05-1.63 

 
1.65 
1.18 
1.30 
1.23 

1.31* 

 
.98-1.59 
.85-1.63 
.99-1.72 
.98-1.55 

1.05-1.64 
CHB         .84 .40-1.77 
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Table 5 
Hierarchical binary logistic regression for Fitness Norm 

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
Demographic 
    Sex (1=female; 2=male) 
    Age 
    Nationality (1=Dutch; 2=German) 
    Study level (1=higher education; 2=university) 
    Study year 

 
1.20 

.91 

.57 
.46* 
1.19 

 

 
.59-2.44 
.77-1.07 
.29-1.10 
.24-.92 

.91-1.57 

 
1.16 

.90 

.54 
.45* 
1.16 

 
.56-2.44 
.77-1.06 
.28-1.07 
.23-.91 

.88-1.52 

 
1.10 

.93 

.75 
.46* 
1.06 

 
.50-2.42 
.80-1.09 
.36-1.54 
.22-.95 

.80-1.40 

 
.86 
.93 
.77 
.52 

1.02 

 
.37-2.03 
.80-1.07 
.37-1.61 
.24-1.10 
.77-1.35 

 
.84 
.93 
.76 
.51 

1.02 

 
.35-2.02 
.81-1.07 
.36-1.60 
.24-1.10 
.77-1.35 

Health 
    BMI 
      underweight 
      normal weight 
      overweight 
    Status (1=very good; 5=very bad) 

 
 
 
 
 

  
 

1.17 
1.80 
3.24 

.54** 

 
 

.29-4.69 

.37-8.86 
.19-56.63 

.33-.86 

 
 

.96 
1.55 
3.81 

.55 

 
 

.21-4.36 

.28-8.60 
.18-81.41 

.33-.94 

 
 

.88 
1.43 
7.24 

.60 

 
 

.19-4.11 

.25-8.26 
.26-205.99 

.35-1.03 

 
 

.86 
1.41 
6.82 

.60 

 
 

.18-4.05 

.25-8.11 
.24-197.07 

.35-1.03 
TPB 
    Attitude 
    SN 
    PBC 
    Intention 

     
.81 
.71 

1.01 
.65* 

 
.45-1.48 
.48-1.07 
.54-1.89 
.44-.96 

 
.75 
.72 

1.06 
.63* 

 
.40-1.39 
.47-1.08 
.56-2.02 
.42-.95 

 
.74 
.72 

1.05 
.63* 

 
.40-1.38 
.47-1.09 
.55-2.01 
.42-.95 

Big Five 
    Extraversion (1=extraverted; 7= reserved) 
    Agreeableness (1=critical; 7=sympathetic) 
    Conscientiousness (1=dependable; 7=careless) 
    Neuroticism (1=anxious; 7=calm) 
    Openness (1=open to new experiences; 7=conventional) 

       
.95 
.90 
.93 

1.22 
1.04 

 
.75-1.19 
.66-1.23 
.72-1.19 
.99-1.51 
.84-1.28 

 
.95 
.90 
.93 

1.22 
1.04 

 
.75-1.19 
.66-1.23 
.72-1.19 
.99-1.52 
.84-1.28 

CHB         1.12 .54-2.30 
Note. R² (Nagelkerke) = .06 for Step 1; R² = .11 for Step 2; R² = .22*** for Step 3; R² = .25 for Step 4;  
R² = .25 for Step 5. 
* p ≤  .05; ** p ≤  .01 
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Table 6 
Hierarchical binary logistic regression for Combination Norm 

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
Demographic 
    Sex (1=female; 2=male) 
    Age 
    Nationality (1=Dutch; 2=German) 
    Study level (1=higher education; 2=university) 
    Study year 

 
98 
.95 
.59 
.77 

1.16 

 
.48-1.99 
.85-1.07 
.30-1-13 
.39-1.50 
.91-1.48 

 
.99 
.95 
.59 
.75 

1.15 

 
.48-2.04 
.84-1.07 
.30-1.14 
.38-1.49 
.90-1.48 

 
.99 
.97 
.85 
.80 

1.06 
 

 
.45-2.16 
.86-1.10 
.41-1.76 
.39-1.65 
.82-1.37 

 
.75 
.96 
.82 
.85 

1.06 

 
.32-1.73 
.85-1.09 
.39-1.72 
.40-1.81 
.82-1.39 

 
.75 
.96 
.82 
.85 

1.06 

 
.32-1.77 
.85-1.09 
.39-1.74 
.40-1.82 
.82-1.39 

Health 
    BMI 
      underweight 
      normal weight 
      overweight 
    Status (1=very good; 5=very bad) 

 
 

 
 
 
 

  
 

2.28 
2.57 
1.41 

.78 

 
 

.60-8.57 
.56-11.90 
.12-16.40 

.50-1.22 
 

 
 

2.06 
2.28 
1.04 

.82 
 

 
 

.50-8.58 
.45-11.66 
.07-14.54 

.50-1.36 

 
 

1.87 
1.81 
1.13 

.82 

 
 

.43-8.12 

.34-9.57 
.07-18.55 

.49-1.38 

 
 

1.87 
1.81 
1.14 

.82 

 
 

.43-8.17 

.34-9.64 
.07-18.86 

.49-1.38 

TPB 
    Attitude 
    SN 
    PBC 
    Intention 

     
.73 

.60* 
1.21 

 

 
.41-1.29 
.40-.91 

.66-2.24 

.48-1.01 

 
.70 

.62* 
1.23 

.70 

 
.39-1.26 
.40-.94 

.66-2.29 
.46-.98 

 
.70 

.62* 
1.23 
.67* 

 
.39-1.27 
.40-.94 

.66-2.30 
.46-.98 

Big Five 
    Extraversion (1=extraverted; 7= reserved) 
    Agreeableness (1=critical; 7=sympathetic) 
    Conscientiousness (1=dependable; 7=careless) 
    Neuroticism (1=anxious; 7=calm) 
    Openness (1=open to new experiences; 7=conventional) 

       
1.12 
1.06 
1.16 
1.17 
1.13 

 
.89-1.41 
.79-1.43 
.90-1.48 
.95-1.44 
.92-1.39 

 
1.12 
1.06 
1.16 
1.17 
1.13 

 
.89-1.41 
.79-1.43 
.90-1.48 
.95-1.44 
.92-1.39 

CHB         .97 .47-1.20 
Note. R² (Nagelkerke) = .03 for Step 1; R² = .05 for Step 2; R² = .19*** for Step 3; R² = .22 for Step 4;  
R² = .22 for Step 5. 
* p ≤  .05; ** p ≤  .01
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Discussion 

The aim of the present study was to investigate which factors explain and predict the 

exercise behavior of students. More precisely, the research investigated which factors 

contribute to the achievement of the three exercise norms. The main focus of this 

study concentrated on the relationship between the TPB, CHBs, personality structure 

and achieving these norms. The analyzed results of the study give an answer to the 

research objective and show a couple of other interesting findings. Contrary to 

expectations, neither personality nor CHBs added variance in explaining exercise 

behavior above and beyond the TPB. 

In accordance to the expectations, the TPB model seems to explain and predict 

exercise behavior quite well. Nevertheless, one cannot disregard the fact that the TPB 

model describes (exercise) behavior in a rational manner. In normal life, many factors 

might possibly influence the development of behavior. As one can see, the models 

analyzed in this study only explain the achievement of the three norms by 22 to 31%. 

This study also showed that personality and CHBs do not add variance to the model. 

Therefore, it can be assumed that other factors are responsible for the explanation of 

the remaining 69 to 78%.  

Further, the results show that being Dutch is associated with a higher chance 

of the achievement of the norms. Considering that point, it needs to be mentioned that 

most of the German respondents were first year students who went abroad to study. In 

this regard, looking for an explanation, the process of integration might play a role. 

Apart from needing time to adapt to the new environment, many German students 

take their car to go to lectures or to go shopping. In comparison with Dutch students, 

who are used to take the bike, German students might miss this opportunity of 

moderate, regular exercise. For the year 2012, TNO postulated a target percentage of 

70% for the achievement of the combination norm (TNO, 2010). The results of this 

study show that the Dutch respondents reached this goal to the point. The German 

students on the other hand missed the goal by almost 13%. Taking into account that 

regular exercise promotes several health benefits, including physical, psychological 

and social effects (De Greef, 2009), it seems important to further investigate this 

difference between the two nationalities. Specific interventions could ensure that 
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German students, studying in the Netherlands, also reach the norms and live a more 

balanced and healthier lifestyle.  

Last, the feeling of living less healthily correlates with not reaching the fitness 

norm. Feeling less healthy therefore hinders people from exercising on an intense 

level. On the one hand, this might be due to serious illnesses or handicaps, or it might 

be due to not feeling fit enough. Exercising intensively requires self-assertion as it 

already constitutes a certain amount of willpower, feeling bad might complicate the 

process of self-assertion. 

Up to this day, few studies have dealt with the association of exercise behavior 

and the CHBs. Contrary to expectations, this study did not find a significant 

association between personality structure, CHBs and the achievement of the three 

norms. Regarding this research, there are some possible explanations, why it might 

have been impossible to show those results. First, the used CHB scale may not be 

suitable for the topic of exercise behavior. For further research it might be of greater 

value to conceptualize a more exercise specific CHB scale. This scale should focus on 

behavior such as compensating a lack of exercise.  

Despite of the limitations of this study, the topic is still a valuable area for 

further research. Concerning the results, an analysis of the general exercise behavior 

of German students at the University of Twente might be interesting including the 

investigation of possible explanations for the difference of the two nationalities. All 

future studies have to take into account the difference in personal preferences and 

other possible causes. Furthermore, future research could focus on a difference 

concerning the strength of an individual’s CHB during the cycle of the academic year. 

This survey study only analyses one short period. Stressful phases, as examination 

periods, might influence an individual’s strength of CHBs. In these phases students 

might have other preferences or less time to concentrate on a healthy lifestyle than 

during the general study period. Last, several interventions already try to diminish 

unhealthy lifestyles by reducing peoples calorie intake or ensuring sufficient regular 

exercise. Regarding the topic of this study, a possible new lead could be an 

intervention, addressing CHBs a person believes in. People might eat healthy and 

therefore think that regular exercise is not essential for their health. However, when 

applying CHBs in a false manner, by compensating insufficiently or with the wrong 
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behavior, people might adhere to an unhealthy lifestyle, which may result in 

overweight and serious health problems.  

Altogether, this study showed some interesting results even though the main 

research objective did not find significant proof. Showing, that personality structure 

and CHBs do not add variance to the explanation of the achievement of the norms 

above and beyond the TPB, the TPB can be used for future research on that domain. 
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