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Highlights 

 Determinants of wearing a helmet were examined in a cross-sectional study 
 PMT, TPB and HAPA were compared using PLS-SEM 
 PMT and TPB score well on the model criteria and applicability 
 For behavior, intention is the best predictor complemented by planning 
 Helmet wearers are also generally more cautious 
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1 THEORY 
Determinants of wearing a bicycle helmet were examined. Interindividual differences in helmet wearing were 
formalized with three different health psychological theories. The Protection Motivation Theory (PMT) [1], 
explains intention for a health behavior using subjective beliefs on the efficacy and costs of a specific health 
behavior, self-efficacy and risk and severity of negative consequences as well as benefits of not doing said 
behavior. The Theory of Planned Behavior (TPB) [2] uses attitude, subjective norms and behavioral control 
about a (health) behavior to predict intention to a behavior, which in turn can predict actual behavior. Lastly, 
the Health Action Process Approach (HAPA) [3] is similar to PMT, but puts more emphasis on self-efficacy 
while omitting costs of beneficial behavior. It includes both intention and behavior, as well as planning as an 
intermediate step between intention and behavior. 

2 METHOD 
The study was conducted in a cross-sectional way with 889 German-speaking cyclists. Data was acquired 
using a survey. Items were constructed on a theoretical basis with economy in mind, and responses given on a 
six-point Likert scale. Participants were recruited using a panel. All models were compared with partial least 
squares structural equation models (PLS-SEM). Furthermore, the influence of certain conditions on helmet 
wearing was inquired. The models were used in their original forms and in slightly adjusted versions to 
compensate for shortcomings identified in PLS-SEM. Criteria for adequate model fit were defined based on 
current literature. To estimate the effect of each determinant, path coefficients were calculated. 

3 FINDINGS 
Costs of beneficial behavior and benefits of maladaptive behavior were restructured into social and practical 
costs due to high cross-loadings. The two items of behavioral control did not correlate and were thus used as 
separate constructs. Perceived practical costs such as the helmet being uncomfortable, impractical and hard to 
deal with when not wearing it had the largest effect in determining intention, followed by overarching attitudes, 
the expectation of others, and risk assessment when riding a bicycle. Self-efficacy, social costs, and beliefs 
about the effect of helmets had no effect. PMT and TPB scored well on the model goodness-of-fit criteria and 
applicability, while HAPA does not provide a satisfactory explanation. All in all, PMT as well as TPB achieved 
an explained variance exceeding .50. In terms of behavior, the intention is the best predictor and can only 
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marginally be complemented by helmet-related behavior planning, while self-efficacy or behavioral control 
offer no additional explanatory value.  

 
Figure 1: PMT with path coefficients. 

 
Figure 2: TPB with path coefficients. 

Generally, the reported gap between intention and behavior can be considered small, about half of the 
respondents did not report a gap at all. Conditions, where special attention is paid to wearing a helmet, include 
long rides, slippery routes with much traffic, rides with sporting intent, or trips with children riding along. 
Most participants do not wear a helmet if the route is very short. Helmet wearers are also generally more 
cautious than non-wearers and, e.g., less likely to drive a car without a seat belt or use hard drugs. 

4 IMPLICATIONS 
Because of the cross-sectional nature of the study, no causal implications can be proposed. Nonetheless, big 
differences between helmet-wearing and non-wearing cyclists were identified. Since social costs were not 
identified as having an impact on helmet wearing, preventative campaigns focusing on the looks of helmets 
should not be funded. Instead, practical costs should be addressed by making it easier to wear a bicycle helmet 
and store it at a destination, for example by installing lockers for helmets close to bicycle parking stations, or 
making it possible to lock the helmet with an existing bike lock. Influencer campaigns on social media can 
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promote further bicycle helmet life hacks. While it is not clear that reducing costs will make people get a 
helmet, it is clear however that helmet wearers do so because they perceive fewer costs.  
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