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Many ethical concerns have been raised about the implementation of body scanners at 
airports. However, no study thus far has investigated which factors influence the 
attitudes of the general public towards body scanners. Thus, the current study aimed to 
find variables predicting the implicit and explicit attitudes towards body scanners. 
Different sociodemographic and personality variables have been taken into account. 
Explicit attitudes were assessed by a questionnaire and implicit attitudes were assessed 
by the Single Target Implicit Association Test. Women worried more about the effects of 
a body scan and requested more information than men. People with more knowledge 
about body scanners worried more about possible discrimination through body 
scanners. In trend, people more enthusiastic about technology had a more negative 
implicit attitude towards body scanners. Implicit and explicit attitudes did not correlate. 
The findings emphasize the importance of integrating different kinds of users in the 
design and development of security technologies to account for different opinions, needs 
and worries. Moreover, we suggest using knowledge that is gained in these kind of 
studies to train airport employees. 

 

© 2016 The Authors. This is an open access article under the terms of the Creative Commons Attribution License 4.0, which 
allows use, distribution and reproduction in any medium, provided the original work is properly cited. 

DOI:  http://dx.doi.org/10.18533/rss.v1i5.33. 

 
1.0 Theory 
 
A few years ago the implementation of body scanners at airports was a controversial topic in the the media (e.g. 
Albrecht, 2008; Dauerer, 2010; Rubner, 2010), in Germany but also internationally. Politicians have tried to 
convince people that the implementation of body scanners would result in a clear increase in security 
(Bundesministerium des Innern, 2010) whereas ethicists voiced their concerns (e.g. Traut, Nagenborg, Rampp, & 
Ammicht Quinn, 2010). Researchers asked the public about their opinion concerning body scanners (Mitchener-
Nissen, Bowers, & Chetty, 2012; Rajaonah et al., 2014). To our knowledge, however, the current literature lacks a 
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study which examines what shapes people’s attitudes. An understanding of variables predicting the attitude 
towards body scanners could help undertaking necessary steps to address those who report disapproval. 
Therefore, the aim of the present study is to gain more insights about people’s attitude towards body scanners 
and to identify their predictors. Several models have been proposed to predict attitudes towards technology. One 
of the most well-known models is the Technology Acceptance Model (TAM), originally formulated by Davis (1989). 
It predicts the participant’s intention to use a specific technology on the basis of the attitude towards this 
technology. Perceived usefulness and ease of use are assumed to be relevant predictors of the attitude in this 
model. However, for some technologies, usefulness and ease of use are either not essential or not sufficient to 
guarantee acceptance or a positive attitude (e.g. Beier, Spiekermann, & Rothensee, 2006; Johnson, 2005; Morosan, 
2012; Pikkarainen, Pikkarainen, Karjaluoto, & Pahnila, 2004). Morosan (2012), for example, found that the TAM 
does not suffice to explain travelers’ intention to use Biometric Systems. Consequently, he supplemented the TAM 
with logic predictors, which proved useful in his domain of research (perceived security, perceived privacy, and 
perceived innovativeness). It shows that, also for the context of body scanners, the TAM is not sufficient in 
predicting the attitude. The primary cause for this is probably the fact that body scanners are a security technology 
and that security technologies differ from other technologies in several ways (Schuler & Wolkenstein, 2014): First, 
they address the need for security, which is – besides physiological needs – one of the basic needs in human life 
(Maslow, 1954). Furthermore, users do not use the technology themselves but it is applied to them, therefore, 
heteronomy has to be considered. In many cases, the government or organizations like airport operators 
implement security technologies. The intention is to protect people while observing them at the same time.  
 

1.01  Potential predictors of the attitude towards the use of body scanners 
 

To our knowledge, research that aims at predicting attitudes towards body scanners is very scarce. Therefore, the 
selection of predictors has to be based on research in related areas. It has been shown that socio-demographic 
variables influence several security technology related factors: For example, men are more interested in systems 
than women (Samson & Huber, 2010). Studies exploring reactions to CCTV show that the infringement of privacy 
was rated higher by men than by women (Spriggs et al., 2005) and higher by younger than by older people 
(O'Donnell, Jetten, & Ryan, 2010; Spriggs et al., 2005). Females regard the incident of a risky event more probable 
than men (Lerner et al., 2003). Thus, it can be assumed that gender and age are relevant factors impacting the 
attitude towards body scanners.  
 

Personality traits have also been considered when investigating attitudes towards technology. For example, 
controlling convictions, i.e. feelings of self-efficacy related to technology (Beier, 1999), affect the intention to use 
Ubiquitous Computer applications. The intention of use can be assumed to be associated with acceptance or with 
a positive attitude towards these techniques (Beier et al., 2006). Hence, different approaches to technology appear 
to affect the access to and the handling of technology and probably also the attitude people have towards specific 
technologies.  
 

Furthermore, there is a relationship between a person’s knowledge about a specific technology and their attitude 
towards it (Costa-Font, Rudisill, & Mossialos, 2008; Gaul et al., 2010). This has also been found to be valid for the 
attitude towards body scanners: People who received information about body scanners showed a more positive 
attitude towards it than people who did not receive information (Mitchener-Nissen et al., 2012).  
 

It is also known that media consumption affects attitudes in the general public (Dietrich, Heider, Matschinger, & 
Angermeyer, 2006). As body scanners have often been discussed in media (e.g. Albrecht, 2008; Dauerer, 2010; 
Rubner, 2010) one can assume that the amount of media consumption also affects the attitude towards body 
scanners. 
 

1.02  Implicit and explicit attitudes 
 

Typically attitudes are assessed with questionnaires or interviews. In the last years, however, the measure of 
explicit attitudes has been complemented by the measure of implicit attitudes. This fact can be traced back to the 
detection of two different ways of mental processing and the formulation of dual-process models (e.g. Gawronski 
& Bodenhausen, 2006; Rydell & McConnell, 2006; Strack & Deutsch, 2004). These models assume that the two 
ways of mental processing result in two forms of attitudes (e.g. Wilson, Lindsey, & Schooler, 2000): The reflective 
(Strack & Deutsch, 2004) or propositional (Gawronski & Bodenhausen, 2006) process leads to explicit attitudes 
whereas the impulsive (Strack & Deutsch, 2004) or associative (Gawronski & Bodenhausen, 2006) process leads 
to implicit attitudes. The reflective system requires more cognitive capacity and is influenced by distraction and 
arousal, whereas the impulsive system only requires low levels of cognitive capacity (Strack & Deutsch, 2004). 
Both systems operate in parallel (Strack & Deutsch, 2004) and thus may form different implicit and explicit 
attitudes simultaneously (Rydell & McConnell, 2006; Wilson et al., 2000). Explicit attitudes change faster (fast 
learning system) whereas implicit attitudes are the product of a slow-learning system (Rydell & McConnell, 2006). 
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According to Gawronski & Bodenhausen (2006) implicit attitudes are affective reactions that occur automatically. 
In the reflective system, behavior occurs on the basis of a decision process, therefore, knowledge about the topic 
and the consequences of the decision is integrated into the decision process (Strack & Deutsch, 2004). Knowledge, 
as understood in this paper, is an accumulation of facts about the topic of body scanners. Consciously available 
information especially shapes explicit attitudes (Rydell, et al., 2006).  
 

1.03  Hypotheses 
 
The use of media is one form of knowledge acquirement. Thus, it can be assumed that the predictors knowledge 
and media consumption influence explicit attitudes.  
 

For the other predictors no specific hypotheses can be formulated. Thus, the predictive power of age, gender and 
personality variables on the criteria implicit and explicit attitudes, as well as, the relationship between implicit 
and explicit attitudes will be explored.  
 
In the following sections, we describe the operationalization of the variables we used to predict explicit and 
implicit attitudes about body scanners, as well as the assessment of the attitude itself. Afterwards, we present the 
results of the regression analyses. Finally, we discuss these results and possible implications they have on the 
current handling of body scanners. 
 

2.0 Methods and Materials 
 

2.01  Participants 
 

The sample consists of 132 participants (50.76% women) who were recruited through advertisements posted 
within the community. On average, they were 29.1 years (SD = 11.75) old and were all fluent in German. 
 

2.02  Predictors 
 

Personality variables 
 

Technology affinity: To measure affinity towards technology we used the German scale technology affinity – 
electronic devices (German: Technikaffinität – Elektronische Geräte, TA-EG, Karrer, Glaser, Clemens, & Bruder, 
2009), a questionnaire assessing four dimensions of technology affinity: enthusiasm toward electronic devices, 
subjective competence in using electronic devices, perceived positive consequences and perceived negative 
consequences. The questionnaire consists of 19 items; answers are given on a 5-point Likert-scale. Higher scores 
indicate greater affinity towards technology. The questionnaire addresses electronic devices such as computer, 
internet, cell phone, Palm/PDA, TV, hi-fi system, digital camera, Mp3 player, ATM and ticket machine or new 
systems, such as navigation in cars. With internal consistency values of Cronbach’s α = .88 (enthusiasm toward 
electronic devices), α = .85 (subjective competence in using electronic devices), α = .64 (perceived positive 
consequences) and α = .71 (perceived negative consequences) the reliability of these subscales was satisfying in 
the current sample and comparable to the values reported by Pohlmeyer (2011) [Cronbach’s α = .84 (enthusiasm 
toward electronic devices), α = .86 (subjective competence in using electronic devices), α = .77 (perceived 
positive consequences) and α = .73 (perceived negative consequences)].  
 

Systemizing: Systemizing is defined as “the interest in systems, which includes analyzing, constructing, predicting, 
and controlling it” (Samson & Huber, 2010, p.239). In this study, this construct was assessed by the short German 
version (Samson & Huber, 2010) of the Systemizing Self-Assessment Scale which was developed on the basis of 
questionnaires from Baron-Cohen and colleagues (e.g. Baron-Cohen, Richler, Bisarya, Gurunathan, & Wheelwright, 
2003). It comprises 13 items and answers are given on a 4-point Likert-scale. A reliability analysis resulted in a 
sufficient Cronbach’s α = .74 which is comparable to that in the study of Samson & Huber, (2010) with Cronbach’s 
α = .82. 
 

Knowledge 
 

To estimate how much participants know about body scanners, we formulated 13 (true or false statements) 
statements around the topic of body scanners, its functionality and its implementation (Table 1). Participants 
were asked to specify whether the statements were true, not correct or if they did not know it. Afterwards a sum 
score of correct answers was calculated. The reliability of this knowledge scale was Cronbach’s α = .71. 
 

Table 1: Items from body scanner quiz 
1. The body scanner underwent a practical test at the airport in Hamburg. Volunteers could test the body scanner there. 
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2.  Body scanners will be introduced in Germany from 2013 on at all airports. 
3.  In the US it is obligatory for every passenger to go through the body scanner. 
4.  In Great Britain it is obligatory for selected persons to go through the body scanner otherwise they are not allowed to 

fly. 
5.  According to the theory the body scanner can also detect plastic explosives. 
6.  The body scanners used in Germany show symbolic representations of the person being scanned. These look equal for 

every person. 
7.  It is intended to save the collected data for 14 days and then to delete them irreversibly. 
8.  The person who is going to be scanned can simply walk through the scanner and does not have to take a special body 

posture during the scan. 
9.  There is no difference between active and passive millimeter wave scanners. 
10.  After the control with the body scanner a manual pat-down can be carried out by the airport staff. 
11.  Body scanners and metal detectors are the same devices. 
12.  The body scanners used until now show pictures of the naked body. 
13.  By the use of body scanners manual pat-down is omitted completely. 

 
Media consumption 
 
To estimate media consumption we asked three questions: How often they read printed newspapers (4 answering 
options: Never, 1-2 times per week, 3-4 times per week, daily), how often they watch TV (3 answering options: 
Less than 4 hours per day, ca. 4 hours per day, more than 4 hours per day) and how often they use the iternet 
outside of work (3 answering options: Less than 1.5 hours per day, ca. 1,5 hours per day, more than 1.5 hours per 
day). 
 

2.03  Criteria 
 
Explicit attitude towards body scanners 
 
In a pre-study, we asked 30 participants to write down their thoughts on the topic of body scanners – their opinion, 
their fears or hopes, their expectations and concerns, their experiences and wishes. These statements were 
analyzed and clustered into categories (Pictogram/Picture of naked body, elucidation, humiliation, 
exposure/security, body dissatisfaction, privacy/data protection, good solution, discrimination, health, pat down, 
staff). Based on these categories, 41 statements were formulated and used to assess subjects’ explicit attitudes 
towards body scanners in the present study.  
 
First, participants were asked to imagine the following: They were going on a trip and therefore they were going 
to the airport, where they encountered the body scanners. They had to go through one of these body scanners to 
be allowed onto the plane. Then they were told that the experimenters were interested in learning which thoughts 
fill their mind and which thoughts they have regarding the control process with the body scanner. The 41 items 
were presented, and participants were asked to indicate on a 5-point Likert-scale to what extent each statement 
corresponded with their own attitude.  
 
To determine the underlying factors of this questionnaire we conducted a principal axis factor analysis with 
oblique rotation (direct oblimin) on the 41 items. Factors were retained if they had an eigenvalue > 1.0 (Kaiser’s 
criterion). The Kaiser-Meyer-Olkin measure confirmed the adequacy of the sample for the analysis. Overall KMO-
Statistics was .88, for all individual variables KMO was > .5. Bartlett’s test was highly significant (< .001). The 
factor analysis revealed 9 factors with eigenvalues > 1.0 and overall they explained 75% of the variance. Items 
and their factor loadings are depicted in Table 2. For each scale we checked the reliability. Factor 1 Worries about 
the effects of a body scan consisted of 11 items and showed high reliability (Cronbach’s α = .95). The higher the 
sum score of this scale, the more participants worried about the effects of a body scan, the more negative was their 
attitude. Factor 2 Positive Opinion about body scanners consisted of 7 items and also showed high reliability 
(Cronbach’s α = .91). The reliability increased, however, by deleting the item I think by the implementation of 
body scanners at security controls less discrimination occurs at the control. This decision was supported by the 
fact that this item did not fit quite well into the theoretical concept of the scale. Cronbach’s α was α = .92  after 
exclusion. The higher the sum score of this scale, the more positive is the attitude about body scanners. Factor 3 
Feeling well informed about body scanners consisted of 5 items and had high reliability (Cronbach’s α = .88). The 
higher the sum score of this scale, the more positive was the opinion about the own state of knowledge, which 
means that participants felt well informed about body scanners. However, as this factor did not really represent 
an attitude it was excluded from further analyses. The higher the sum score of factor 4 Worries about data 
protection (3 items, Cronbach’s α = .87), the more people worried about their data, which represented a negative 
attitude. The same was true for factor 5 Worries about health issues (2 items, Cronbach’s α = .79), higher values 
reflected more worries and for factor 6 Dissatisfaction with the amount of information (2 items, Cronbach’s α 
= .82), higher values indicated that people were not satisfied with the amount of information they received. The 
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reliability of factor 7 Trust in body scan instead of airport staff, which consisted of 6 items, was not acceptable 
(Cronbach’s α = .21). Thus, we excluded factor 7 from further analysis. Factor 8 Worries about discrimination 
only consisted of one item. Higher values on this item reflect people’s worries about discrimination through the 
use of body scanners. Factor 9 Harmlessness for the person being scanned consisted of 4 items, and the reliability 
was satisfying (Cronbach’s α = .73). The higher the sum score for this factor, the more harmless participants 
perceived the body scanner to be for the scanned person, which means the more positive was their attitude. 
 
Table 2: Summary of exploratory factor analysis results for the questionnaire ‚Expectations about body scanning’ (N = 131) 
Items Rotated Factor Loadings 
 Factor 1 

Worries about the effects of a body scan 
34. I fear that I do like my body less after the body scan.  .915 
6. I fear that I am more dissatisfied with my body after the body scan.  .900 
19. I think that I will be ashamed of my body when I go through the body scanner.  .826 
30. I fear that someone could make fun of me when I go through the body scanner.  .672 
7. I fear that I am in a worse temper after the body scan.  .628 
23. I worry if the airport staff is going to make jokes about my picture.  .624 
35. I do not think that I am going to be ashamed when I go through the body scanner.  -.548 
33. I fear that my mood will be worse after the body scan than before.  .545 
38. I think that I am going to feel abased when I go through the body scanner.  .540 
4. I think that I am going to be ashamed when I go through the body scanner.  .535 
41. I worry if the airport staff is going to make unpleasant comments.  .483 
Eigenvalue 14.40 
% of variance 35.13 
Cronbach’s α .95 
 Factor 2 

Positive Opinion about body scanners 
20. I think that through the use of body scanners at airports attacks can be prevented.  .912 
5. I think that the use of body scanners at the airport increases the security.  .894 
31. I do not think that through the use of body scanners at airports attacks can be 
prevented.  

-.816 

17. I don not think that the use of body scanners at airports increases the security.   -.803 
37. I have a positive opinion about the body scanner.  .569 
11. I would prefer to be patted down by the airport staff than to go through the body 
scanner.  

-375 

25. I think through the introduction of the body scanner at airports there is going to be 
less discrimination at the control.   

.355 

Eigenvalue 4.19 
% of variance 10.23 
Cronbach’s α .92 
 Factor 3 

Feeling well informed about body 
scanners 

15. I think I am well informed about the mode of operation of the body scanner.    .950 
22. I think I am well informed about the process of a body scan.    .844 
2. I think I am well informed about the body scanner.    .828 
28. I am well informed about how the body scanner affects the body.  .680 
39. I think I am well informed about the reasons of the implementation of the body 
scanner.    

.574 

Eigenvalue 3.90 
% of variance 9.51 
Cronbach’s α .88 
Note. Item 25 is crossed out because it reduced the internal consistency of factor 2. Factors are crossed out because they did not represent 

an attitude in terms of content (factor 3) or the internal consistency was not acceptable (factor 7). 

  
Table 2 (continued): Summary of exploratory factor analysis results for the questionnaire ‚Expectations about body 

scanning’ (N = 131) 
Items Rotated Factor Loadings 
 Factor 4 

Worries about data protection 
24. I worry if my data are going to be handed over.  .856 
21. I worry how my personal data is going to be treated.  .819 
40. I do not worry I how my personal data is going to be treated. -.631 
Eigenvalue 2.20 
% of variance 5.37 
Cronbach’s α .87 
 Factor 5 

Worries about health issues 
10. I think my health is not going to be impaired through the control with a body scan.  -.854 
32. I fear the walk through the body scanner is bad for my health.  .744 
Eigenvalue 1.42 
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% of variance 3.46 
Cronbach’s α .79 
 Factor 6 

Dissatisfaction with the amount of 
information 

14. I wish I would have received more information in advance about the body scanner 
through the politics. 
 

.839 

18. I wish I would have received more information in advance about the body scanner 
through the media. 

.815 

Eigenvalue 1.32 
% of variance 3.21 
Cronbach’s α .82 
 Factor 7 

Trust in body scan instead of airport staff  
26. I worry if the airport staff is trustworthy.  .403 
13. I worry if the airport staff is well trained.  .389 
9. I have a positive feeling when I imagine being controlled with a body scanner.  .358 
29. I think the airport staff is going to conduct the control with the body scanner 
professionally.  

-.350 

12. I am totally relaxed when I think at the control with the body scanner.  .315 
1. I am totally unconcerned about the coming security control.  .309 
Eigenvalue 1.23 
% of variance 3.00 
Cronbach’s α .21 
Note. Item 25 is crossed out because it reduced the internal consistency of factor 2. Factors are crossed out because they did not represent 

an attitude in terms of content (factor 3) or the internal consistency was not acceptable (factor 7). 
 

Table 2 (continued): Summary of exploratory factor analysis results for the questionnaire ‚Expectations about body 
scanning’ (N = 131) 

Items Rotated Factor Loadings 
 Factor 8 

Worries about discrimination 
36. I think through the introduction of body scanners at security controls there is going to 
be less discrimination at the control.  

.537 

Eigenvalue 1.13 
% of variance 2.76 
 Factor 9 

Harmlessness for the person being 
scanned 

27. I do not worry about my privacy.  .621 
16. I worry about my privacy.  -.452 
8. I think I would not mind if the body scan would be conducted by a person of the other 
gender.  

.363 

3. I think that body scanners were developed in a manner that people with physical 
specialties as for example disabilities or breast implants do not experience any 
disadvantage through the scan.  
 

.308 

Eigenvalue 1.01 
% of variance 2.47 
Cronbach’s α .73 
Note. Item 25 is crossed out because it reduced the internal consistency of factor 2. Factors are crossed out because they did not represent 

an attitude in terms of content (factor 3) or the internal consistency was not acceptable (factor 7). 

 
Implicit attitude about body scanners 
 
Implicit Attitudes are responsible for implicit, uncontrollable reactions or when people act in a way that they do 
not see as an attitude expression and therefore do not control their reactions (Wilson et al., 2000). Implicit 
attitudes do not rely on a specific origin and are automatically activated, which means that people cannot argue 
why they have these specific implicit attitudes. According to Strack & Deutsch (2004) elements in the impulsive 
systems are connected through associative links. This principle is used in the Implicit Association Test (IAT, 
Greenwald, McGhee, & Schwartz, 1998). To measure the implicit attitude about body scanners, we used a special 
form of the IAT, the Single Target Implicit Association Test (ST-IAT; (e.g. Bluemke & Friese, 2008; Wigboldus, 
Holland, & van Knippenberg, 2004). According to the advice of Bluemke & Friese (2008), we conducted a pre-
study to measure the relationship between the target dimension body scanner and the correspondent stimuli and 
their valence. The pre-requisites for the target-stimuli in the ST-IAT are that the association to the concept body 
scanner is high but the valence of the stimuli should be neither positive nor negative but neutral. Therefore, we 
collected pictures and terms related to the dimension body scanner. Thirty participants (16 female) took part in 
this pre-study. Mean age of the participants was 33.53 (SD = 9.68) years. Participants were presented with 3 
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pictures and 11 terms. First they had to rate the valence of the stimuli on a 9-point Likert-scale (1 = very negative, 
9 = very positive). Then they had to rate the same stimuli according to their association to the dimension body 
scanner on a 9-point Likert-scale (1 = no association, 9 = very high association). Results of the pre-study are 
depicted in Figure 1. Based on the results, we chose the words security control and airport, as well as the pictures 
of the pictogram, the body scanner and the plane to be used in the ST-IAT. The process of the ST-IAT is described 
in Figure 2. The attribute stimuli were adopted from Bluemke & Friese (2008). The inter-stimulus interval was 
300 milliseconds. Twenty stimuli were presented in the practice blocks. As Bluemke & Friese (2008) suggest, 
reliability can be improved if more trials are presented in the combined blocks. According to Kämpfe et al., (2009) 
we implemented 60 trials in the combined blocks. The presentation of the stimuli was randomized. To avoid order 
effects, the target dimension body scanner was first combined with the attribute dimension negative in the 
combined block for half of the participants, whereas it was combined with the attribute dimension positive for the 
other half. The ST-IAT was presented with Inquisit (Millisecond Software, 2012). To analyze the ST-IAT we used 
D-score resulting from the improved scoring algorithm of Anthony G Greenwald, Nosek, and Banaji (2003). The 
mean latency of the body scanner + positive-trial was subtracted from the body scanner + negative-trial 
(Bluemke & Friese 2008). Higher scores indicated a more positive implicit attitude.  
 

Figure 1: Results of the ST-IAT pre-study. 
 

 
 

Figure 2: Structure of the ST-IAT. 
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The ST-IAT operationalizes the implicit attitude by calculating reaction times representing association strengths. 
In contrast to the conventional IAT (Anthony G. Greenwald & Farnham, 2000) the ST-IAT only consists of one 
target category. For the Body scanner ST-IAT used in this study, we used the target category Body scanner. It 
consists of the words security control and airport as well as of pictures of a pictogram, a body scanner and a plane. 
Beside the target category the ST-IAT comprises the attribute categories Positive and Negative. We used the same 
stimuli as Bluemke & Friese (2008). The negative category included the words: stink, poison, catastrophe, disease 
and pain. The positive category included the words joy, present, love, health and laughter. The ST-IAT was 
conducted in three major blocks. In the first block, participants had to sort the stimuli of the attribute categories. 
Therefore the names of both categories were placed on the top of the screen. Participants used two keys (E, I) to 
sort the terms (appearing at the center of the screen) to the correspondent category. This block consisted of 20 
trials. The second block was arranged according to Block 1, with the exception that the target category was added 
to one of the attribute categories, and they shared one response key. Participants now had to sort stimuli of the 
attribute categories and the target category. This block was divided into a practice block (20 trials) and a test 
block (60 trials). The third block followed the same structure as the second block with the exception that the 
target category was combined with the other attribute category. The two combined blocks are the critical blocks 
relevant for the analysis. We compared whether participants reacted faster if Body scanner and Positive were 
combined than if Body scanner and Negative were combined. 
 

2.04  Procedure 
 
Participants first conducted the ST-IAT. Then they filled out the questionnaires in the following order: Personality 
variables, explicit attitude about body scanner, knowledge, socio-demographic variables and media consumption. 
 

2.05  Statistics 
 
We conducted nine regression analyses with gender, age, knowledge, technological affinity, systemizing, and 
media consumption as predictors and the explicit and the implicit attitudes as criterions, respectively. Our 
objective was to test the whole model, as well as the individual predictors. We selected the ENTER method and 
included the predictors in four steps. In the first step, we included the demographic variables gender and age. In 
the next step, we entered the variable knowledge to the model. After that, the personality variables were included, 
i.e. the four subscales of the TA-EG and the systemizing scale. As a last step, we entered the media consumption 
variables (three items). In sum, the model consisted of 11 predictors. We ran separate regression analysis for the 
eight factors of the explicit attitude and the implicit attitude. We chose to exclude cases listwise, resulting in a 
sample of 121 participants for all regression analyses. The relationship between implicit and explicit attitudes 
was assessed through Pearson’s correlation coefficient, r2.  
 

3.0 Results 
 

3.01  Prediction of explicit attitude 
 
All relevant results of the regression analyses are depicted in Table 3. We found a significant predictor for factor 
1 Worries about the effects of a body scan. Model 1, 2 and 3 reached significance. We adopted Model 1, F(2,118) 
= 6.98, p < .01 as the increases in R2 from Model 1 to Model 2 and from Model 2 to Model 3 did not become 
significant. Model 1 explained 10.6 % of factor 1 (worries about the effects of a body scan). The adjusted R2 
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(adjusted R2  = .09) was very close to R2, meaning that the model generalized very well. In Model 1 the predictor 
gender became significant, t(118) = -3.42, p < .01, indicating that women worried more about the effects of a 
body scan than men.  
 
Also for factor 6 Dissatisfaction with the amount of information we found a significant predictor. Model 1, 2 and 3 
reached significance. The model summary showed that only R2 of Model 1 got significant. Therefore we adopted 
Model 1, F(2,118) = 5.27, p < .01, which explained 8.2 % of factor 6 (Dissatisfaction with the amount of 
information). The adjusted R2 (adjusted R2  = .07) is very close to R2, meaning that the model generalized very 
well. In Model 1 the predictor gender, t(118) = -3.01, p < .01 became significant. Women felt rather unsatisfied 
with the amount of information they received and requested more for information than men.  
 
The third factor we found a significant predictor for was factor 8 Worries about discrimination. Model 2 reached 
significance, F(3,117) = 3.39, p < .05. The model summary showed that the increase in R2 from model 1 to model 
2 got significant. Model 2 explained 2.9 % of factor 8 (worries about discrimination). The adjusted R2 (adjusted 
R2  = .01) was close to R2, meaning that the model generalized very well. In Model 2 the predictor knowledge, 
t(117) = 2.16, p < .05 became significant. People who knew more about the body scanner worried more about 
possible discrimination through a body scan.  
 
We were not able to find significant predictors for factor 2 Positive Opinion about body scanners, factor 4 Worries 
about data protection, factor 5 Worries about health issues and factor 9 Harmlessness for the person being 
scanned. None of the models of these factors reached significance. 
 

Table 3: Model descriptions of the regression analyses 
Criterion: Factor 1 Worries about the effects of a body scan 
 Model 1 Model 2  Model 3 Model 4 
Fa 6.98** 4.80** 2.09* 1.6 
R .33 .33 .36 .38 
R2 .11 .11 .13 .14 
Δ R2 .11 .00 .02 .01 
Δ Fb 6.98** .50 .53 .44 
 Model 1 
 b SE B β p  
Constant 2.90 .30  .00*** 
Step 1: Demographic 
variables 

    

Gender -.54 .16 -.30 .00** 
Age -.01 .01 -.09 .30 
Criterion: Factor 2 Positive Opinion about body scanners 
 Model 1 Model 2  Model 3 Model 4 
Fa 1.48 1.06 1.17 1.36 
R .16 .16 .28 .35 
R2 .02 .03 .08 .12 
Δ R2 .02 .00 .05 .04 
Δ Fb 1.48 .25 1.22 1.82 
Criterion: Factor 4 Worries about data protection 
 Model 1 Model 2  Model 3 Model 4 
Fa .40 .58 1.27 1.13 
R .08 .12 .29 .32 
R2 .01 .02 .08 .10 
Δ R2 .01 .01 .07 .02 
Δ Fb .40 .95 1.67 .78 
Criterion: Factor 5 Worries about health issues 
 Model 1 Model 2  Model 3 Model 4 
Fa .99 1.48 1.87 1.46 
R .13 .19 .34 .36 
R2 .0 .04 .12 .13 
Δ R2 .02 .02 .08 .01 
Δ Fb .99 2.44 2.05 .47 

Note. Model data for every factor is presented. Predictor data is presented when model reached significance. 
a = df: Model 1: F(2, 121), Model 2: F(3, 120), Model 3: F(8, 115), Model 4: F(16, 107). 
b = df: Model 1: F(2, 121), Model 2: F(1, 120), Model 3: F(5, 115), Model 4: F(8, 107). 

*p < .05, **p < .01, ***p < .001. 
Table 3 (continued): Model descriptions of the regression analyses 

Criterion: Factor 6 Dissatisfaction with the amount of information 
 Model 1 Model 2  Model 3 Model 4 
Fa 5.27** 3.60* 2.10* 1.73 
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R .27 .29 .36 .37 
R2 .08 .09 .13 .15 
Δ R2 .08 .00 .05 .02 
Δ Fb 5.27** .34 1.19 .78 
 Model 1 
 b SE B β p  
Constant 4.58 .35  .00*** 
Step 1: Demographic variables     
Gender -.55 .18 -.27 .00** 
Age -.01 .01 --07 .41 
Criterion: Factor 8 Worries about discrimination 
 Model 1 Model 2  Model 3 Model 4 
Fa 1.75 3.35* 1.73 1.47 
R .17 .28 .33 .36 
R2 .03 .08 .11 .13 
Δ R2 .03 .05 .03 .02 
Δ Fb 1.75 6.39* .77 .79 
 Model 2 
 b SE B β p  
Constant 2.32 .36  .00*** 
Step 1: Demographic variables     
Gender -.08 .17 -.04 .66 
Age -.01 .01 -.13 .17 
Step 2: Knowledge .08 .03 .23 .01* 
Criterion: Factor 9 Harmlessness for the person being scanned 
 Model 1 Model 2  Model 3 Model 4 
Fa 2.94 1.95 .98 .91 
R .22 .22 .26 .29 
R2 .05 .05 .07 .08 
Δ R2 .05 .00 .02 .02 
Δ Fb 2.94 .03 .43 .72 

Note. Model data for every factor is presented. Predictor data is presented when model reached significance. 
a = df: Model 1: F(2, 121), Model 2: F(3, 120), Model 3: F(8, 115), Model 4: F(16, 107). 
b = df: Model 1: F(2, 121), Model 2: F(1, 120), Model 3: F(5, 115), Model 4: F(8, 107). 

*p < .05, **p < .01, ***p < .001. 

 
Table 3 (continued): Model descriptions of the regression analyses 

Criterion: Implicit Attitude 
 Model 1 Model 2  Model 3 Model 4 
Fa 2.43 2.52 1.98 1.76 
R .20 .25 .35 .39 
R2 .04 .06 .12 .15 
Δ R2 .04 .02 .06 .03 
Δ Fb 2.43 2.61 1.63 1.13 
 Model 3 
 b SE B β p  
Constant .13 .35  .71 
Step 1: Demographic variables     
Gender .11 .09 .13 .20 
Age -.00 .00 -.08 .38 
Step 2:  
Knowledge 

.02 .02 .14 .17 

Step 3: 
Personality variables 

    

TA-EG 
enthusiasm toward electronic devices 

-.15 .05 -.33 .01** 

TA-EG 
subjective competence in using electronic 
devices  

.03 .06 .06 .68 

TA-EG 
perceived positive consequences 

.00 .08 .00 .99 

TA-EG 
perceived negative consequences 

.07 .07 .10 .32 

Systemizing -.02 .01 -.16 .21 
Note. Model data for every factor is presented. Predictor data is presented when model reached significance. 

a = df: Model 1: F(2, 121), Model 2: F(3, 120), Model 3: F(8, 115), Model 4: F(16, 107). 
b = df: Model 1: F(2, 121), Model 2: F(1, 120), Model 3: F(5, 115), Model 4: F(8, 107). 

*p < .05, **p < .01, ***p < .001. 

3.02 Prediction of implicit attitude 
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For the implicit attitude as outcome variable, none of the models reached significance, although model 3 was 
marginally significant: F(8,112) = 1.98, p = .055. In Model 3 the predictor enthusiasm toward electronic devices 
(TA-EG subscale), t(112) = -2.65, p < .05 became significant. People who are more enthusiastic about technology 
have a a worse implicit attitude towards body scanners. Model 3 explained 12.4% of the variance of the implicit 
attitude about body scanners with an adjusted R2 = .06 which signalizes a rather bad generalization of the model. 
 

3.03  Correlation between implicit and explicit attitude 
 
None of the correlations was significant (all p > .07). 

 
4.0 Discussion 
 
The aim of the present study was to gain more insights into factors affecting people’s attitude towards body 
scanners. The more we know about relevant factors in this area, the better we are able to investigate ways to 
implement the technology in a more comfortable manner for technology users. Therefore, we investigated 
whether the predictors gender and age, the personality variables technological affinity and systemizing, the 
amount of knowledge about body scanners and the amount of media consumption, can be used to predict explicit 
and implicit attitudes towards body scanners. Furthermore, we investigated whether there is a relationship 
between implicit and explicit attitudes towards body scanners. 
 
A factor analysis revealed nine factors underlying the attitudes of people towards body scanners, of which, seven 
were used as criteria in the following regression analyses. Gender predicted worries about the effects of a body 
scan, in that women worried more about the effects of a body scan than men. The worries about the effect of a 
body scan strongly refer to how people see their body after the scan, if they felt uncomfortable or ashamed. This 
factor relates to body perception and the relationship to one’s own body. The result that women worry more about 
the effects of a body scan than men is not surprising, given that women are generally more concerned about their 
weight and shape (Connors & Casey, 2006), more dissatisfied with their body and their weight (Pingitore, Spring 
& Garfieldt, 1997) and their satisfaction with their figure more strongly relates to their self-esteem (Abell & 
Richards, 1996).  
 
We asked participants if they felt the need for more information (dissatisfaction with the amount of information). 
Again, gender turned out as a significant predictor. Women requested more information than men. On the one 
hand, this finding is surprising because it was shown for instance that women are less critical towards CCTV 
concerning the invasion to privacy (Spriggs et al., 2005) and estimate the probability of risky events higher than 
men (Lerner et al., 2003). These studies could have led to the assumption that women tend to be more accessible 
to arguments in favor of security technology and are thus less critical. On the other hand women and men have 
different types of knowledge about technology in general. Women did not have the same understanding of 
technology as men, as they scored lower in systemizing thinking (Samson & Huber, 2010). Therefore, it is 
reasonable to assume that they need more information to feel well informed.  
 
Knowledge was a significant predictor of people’s worries about discrimination. The more knowledge people have 
about body scanners the more they are worried about discrimination. This result contradicts findings of 
Mitchener-Nissen et al. (2012) showing that the more people know about body scanners, the more positive is 
their attitude. Our results suggest that knowledge makes people more critical. The research of Costa-Font et al. 
(2008) about nuclear power revealed similar results. People do not only get information about the security 
aspects of body scanners (e.g. Bundesministerium des Innern, 2010), but also hear critical voices concerning body 
scanners (e.g. Bello-Salau, Salami, & Hussaini, 2012; Nagenborg, 2011; Traut et al, 2010). It seems likely that 
people who are better informed have more knowledge about effects of body scanners beyond increasing security 
as, for example, regarding religious concerns (Bello-Salau et al., 2012) or regarding the disclosure of disabilities 
or artificial limbs without the agreement of the respective persons (Traut et al., 2010). 
 
Concerning implicit attitudes the model only reached marginal significance. We thus have to point out that our 
discussion of the results only relies on a statistical trend and the results and their implications should be 
interpreted with caution. If we consider this model, then the predictor enthusiasm toward electronic devices (TA-
EG subscale) predicts the implicit attitude. People who are more enthusiastic about technology have a more 
negative implicit attitude towards body scanners. Personality variables likely regulate how people approach 
technology via the perception of approach and avoidance (Strack & Deutsch, 2004). As enthusiasm can be 
described as a positive emotion towards technology, it seems likely to predict the implicit attitude as this is also 
an affective reaction (Gawronski & Bodenhausen, 2006). Interestingly, participants with more enthusiasm about 
electronic devices displayed more negative implicit attitudes. It may be assumed that people enthusiastic about 
electronic devices like using them but mistrust technology when they have no control over it.  
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In summary, our first hypothesis was confirmed as knowledge predicted worries about discrimination. Our 
second hypothesis was rejected, as media consumption did not predict the attitude towards body scanners. Ditton, 
Chadee, Farrall, Gilchrist, and Bannister (2004) not only conducted a quantitative measure, the authors also 
analyzed the data qualitatively and found that it is not the amount of media consumption that matters but it is 
how relevant people interpret the media content. This should be considered in future studies. Gender significantly 
predicted worries about the effects of a body scan and dissatisfaction with the amount of information. Age did not 
have any predictive effect. In trend enthusiasm toward electronic devices predicted the implicit attitude. Finally, 
we did not find a significant correlation between implicit and explicit attitude. Thus, our results support dual-
attitude models, suggesting that different implicit and explicit attitudes can persist because they are formed 
differently.  
 

4.01  Limitations 
 
Despite interesting results, our study is subject to some limitations. First, the sample size was restricted. Future 
studies should confirm the results using a larger sample. Second, for both criteria we had to develop 
measurements, as there were no pre-existing measures. We did this with great diligence. The development of the 
explicit attitude measure was based on statements of participants of a former body scanner-study. Thus, we can 
ensure that these statements are of general relevance. The ST-IAT was based on a pre-study where we validated 
the stimulus material. Nevertheless, both methods will have to be used in other studies and also the convergent 
validity of the procedures will have to be investigated. 
 

4.02  Policy Implications and Conclusions 
 
The current study demonstrates that gender, knowledge and enthusiasm toward electronic devices have 
predictive power concerning the attitude towards body scanners. It revealed that people react differently to the 
idea of the implementation and use of body scanners. Women demonstrate more worries when imagining being 
scanned and they do not feel well informed through media or politics. It also became obvious that people who are 
better informed about body scanners are more preoccupied with possible discrimination through the use of body 
scanners. The fact that we did not find a correlation between implicit and explicit attitudes suggests that other 
mechanisms than rationality may be at work when dealing with body scanners and that unconscious processes 
also regulate how people approach this topic.  
 
Based on the specific results we suggest to keep in mind that the use of body scanners may trigger worries in 
people (in this case especially women) that can be related to the influence of a body scan on personal body 
perception (see also Laib & Wolkenstein, submitted). Similarly as Morosan (2012) we encourage responsible 
persons like politicians or airport providers to provide people with realistic and sufficient information. We 
recommend training airport employees accordingly. They should be aware of the fact that people might feel 
uncomfortable being scanned and that giving them unbiased and clear information might have a calming effect. 
Furthermore, they should be provided with sufficient information about body scanners and be prepared to reply 
to questions or uncertainties of the passengers. To identify and consider unconscious processes we suggest to also 
implement alternative methods like the IAT to evaluate security technologies (Schuler & Wolkenstein, 2014). 
 
The attempts of the German government to reduce difficulties when introducing body scanners and to address 
ethical concerns appeared ineffective and resulted in efforts such as changing the designation from “body scanner” 
to “security scanner”. All attempts to increase the support of body scanners in the general public happened rather 
post hoc and as a reaction to difficulties. A better beforehand understanding of what people think about body 
scanners might have resulted in a more considerate implementation. One way to do this is described in the present 
study. In general the findings emphasize the importance of integrating different kinds of people (different gender, 
different knowledge etc.) in the design and development process of security technologies to account for different 
opinions, needs and worries. As developers cannot put themselves in the position of so many different 
personalities participation of users in the design and development process seems reasonable.  
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