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Abstract 
The most common diagnoses after bicycle accidents are head injuries and fractures on arms 
and legs. At two of three injured cyclists, head injuries are the primary cause of death and 
bicycle helmets are a good protection against these injuries. Because the brain is very fragile, 
even a moderate hit can cause a serious injury. Arms and legs can often be treated, while brain 
damage could be a permanent disability. The main goal of this paper is to find out what makes 
students at Linköping University wear a bicycle helmet. The specific aim of this paper is to 
find out why students at Linköping University do not wear a bicycle helmet when they are 
cycling. The paper is divided into a literature review and a case study. The literature review 
delivers an insight into the road traffic safety system and the contributing factors that 
influence road traffic safety. It covers research analysis of experts about human behavior and 
gives an overview of relevant facts and figures concerning cycling within Sweden as well as 
within the European Union. The case study is a survey carried out at Linköping University. 
The method used is paper questionnaire with the target group of students at Linköping 
University. The result of the questionnaire is that more information regarding bicycle helmets 
and cycling as such, bicycle helmets for free or at least for reduced prices and to somehow 
change the attitudes towards bicycle helmets is important to increase the number of students 
wearing a bicycle helmet at Linköping University. As the most important reasons for not 
wearing a bicycle helmet, practical problems due to having no opportunity to fix the bicycle 
helmet secure to the bicycle, the fear of negative appearance and the discomfort of wearing a 
bicycle helmet have been mentioned. To increase the usage of bicycle helmets measures like 
increasing the awareness, reducing the helmet price or providing extra features with the 
helmet, bases on the results of of the literature review and the questionnaire, are suggested at 
the end of this paper. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Keywords: ITS, safety, bicycle helmet, attitudes, measures 
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1. Introduction 
Cyclists are a vulnerable group and their risk being involved in an accident is particular high 
in urban traffic. In Stockholm, for example the risk being killed is 20 percent higher for a 
cyclist then for a motorist. In an accident analysis at Norrland’s University Hospital (Norrland 
is a region in the north of Sweden) the fatal and non-fatal head and face injuries among cyclist 
with and without helmets has been accomplished. The results have been as follow: 
 

1. About 40% of the cyclist that have been killed each year in Sweden would have 
survived if they would have used a bicycle helmet. 

2. The number of brain tremor is 60 to 70% lower among injured cyclists who have 
used helmets. 

 
Fatal accidents occur most of the time by collision with motor vehicles, whereas the most 
common bicycle accidents are single vehicle crashes. Many of these accidents are caused by 
the lack of maintenance, loosing gravel on the track, uneven surfaces, tight curves or high 
curbs. Further defects on the bike are common causes for bicycle accidents. One way to 
reduce bicycle accidents is to extend the cycle path network, to keep the cycle lanes on the 
main streets and to improve the maintenance in autumn, winter and spring. The speed where 
cyclist and motor vehicles share the same lane of the street should be reduced to a maximum 
speed of 30 km/h. Further the bicycle helmet usage should be increased sharply. And this 
measure, how to increase the bicycle helmet usage, is the starting point of this paper. 
(Tjärnberg, 2003 p. 6).  

1.1.  Background of bicycle helmets in Sweden 

Bicycle helmets were launched in the 1970s. In the 1980, various initiatives to increase 
bicycle helmet usage especially for children have been set. In 1987, the bicycle guidelines 
came into force. The year 1987 was also the year of the breakthrough concerning children’s 
safety on bicycles. Stockholm’s traffic safety association, Stockholm’s traffic safety 
association county, AKTA (Swedish company that is concerned about children security) and 
Folksam (Swedish insurance company) add up to a national collection of people who wanted 
to help to increase helmet usage. In the same year, some counties, for example Skaraborg 
gave out a bicycle helmet prescription for four year aged children (Skaraborg was a Swedish 
county until 1998, is now part of Västra Götaland and is located on the western coast of 
Sweden). The prescription included a discount for buying a bicycle helmet. The Swedish 
children welfare centre distributed the prescription and the county contributed money to the 
discount. In 1990, WHO (World Health Organization) launched a worldwide helmet project 
designed to increase helmet use and reduce head injuries for cyclists. In 1991, the Swedish 
helmet initiative group has been founded. The group coordinates local and regional efforts, 
transmits knowledge from researchers and practitioners on cyclist safety and bicycle helmets 
and as well produces information material. In 1992, the bicycle helmet initiative in 
Stockholm’s county started. Then the first tragic accidents occurred, where children were 
hanged in their bicycle helmets, when playing on playgrounds with their helmet on. This 
accidents contributed to the new guidelines for bicycle helmets and the bicycle helmets for 
children with the green buckle. During the rest of the 1990s many helmet efforts, programs 
and campaigns in various forms and intensity have been carried out all around Sweden. 
(Tjärnberg, 2003 p. 5) In 2005, the helmet law for children up to 15 years old was introduced. 
(ECF, 2005) 
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1.2. Aim of the study 

The aim of this paper is to find out what makes students at Linköping University (LiU) wear a 
bicycle helmet. After deciding on that general aim, specific aims had to be found. The specific 
aim in this paper is to find out why students at Linköping University do not wear a bicycle 
helmet when they are cycling. This specific aim is then turned into operationalized aims. 
According to Oppenheim (2000 p. 7) operationalized aims are a set of practical issues or 
hypotheses to be investigated. This set of practical issues should then lead to a statement of 
the variables to be measured and for each of these a set of questions, scales and indicators 
have to be formulated. The operationalized aims in this paper are, that the reasons for not 
wearing a helmet is due to discomfort, negative appearance, practical problems, risk 
perception, cost of a helmet or lack of awareness. Relating to these possible reasons for not 
wearing a bicycle helmet, questions for the questionnaire have been formulated.  
 
Preliminary conceptualization is according to Oppenheim (2000 p. 8), an improved and more 
detailed statement of the study’s objectives. To find out why students at Linköping University 
do not wear a bicycle helmet when they are cycling, it is important to find out how many 
students go by bicycle to university without a bicycle helmet. The question how many 
students go with their bicycles to university can be assumed with the aid of the result of the 
questionnaire carried out. The reasons why students do not wear a bicycle helmet when they 
bike to university is as well a result of the questionnaire. The answer to the specific question 
“what would make students wear a helmet at Linköping University” is an assumption due to 
the result of the questionnaire. A proposal in terms of an action plan is one of the results of 
this paper. This action plan includes various events and programs that should increase the rate 
of students wearing a bicycle helmet. Furthermore, ideas on how to improve safety and 
compatibility by implementing ITS (Intelligent Transportation Systems) to improve the 
bicycle helmet wearing rate are part of this paper. 

1.3. Method 

To fulfill the specific aim, to find out why students at Linköping University do not wear a 
bicycle helmet when they are cycling, a questionnaire has been handed out to students at 
Linköping University. The paper questionnaire is the research instrument, the method used, in 
this paper. In Figure 1 the two different kinds of questionnaires, interviewer administered and 
self-completion are shown.  
 

Figure 1 Kinds of questionnaires 

 

Source: (Brace, 2004) 

Using paper questionnaires provides flexibility. First pictures or other material can be 
included, further the respondent can take his/her time to answer. The only cost from using 
paper questionnaire in this survey was the cost for printing the questionnaires. The 
disadvantage of using paper questionnaires is that they require manual data entry. Routing to 
other questions in case of certain answers is limited. Spontaneous measures can be difficult 

Questionnaires

Interviewer-
administered

Paper Electronic

Self-completion

Paper
Electronic 

(Web-based)



13 

 

because the respondent could get ideas on how to answer questions (e.g. attitudes) from 
continuing reading through the questionnaire. To average the problem due to bias of answers 
(order of answers can influence the choice of answer), answers can be rotated after half of the 
questionnaires have been handed out. The order of answers of electronic questionnaires on the 
contrary can be changed continuously. 
 
The advantage of an online questionnaires (electronic) is that one can reach many people and 
can easily analyze the results. The questionnaire can be sent by mail or be provided online. 
Electronic questionnaires allow complex routing depending on the answer of the respondent. 
Answers and questions can be rotated among each other to minimize bias of answers due to 
the order of the answers. Advanced stimuli like including pictures can be used and that can 
make the questionnaire more interesting. No manual data entry is needed and results can be 
checked already during accomplishment. The disadvantage of electronic questionnaires is that 
it has been shown that less people answer the questionnaire then using paper questionnaires. It 
can take time to set up the questionnaire and questionnaire software skills are needed. In 
Table 1 the advantages as well as the disadvantages of paper and electronic questionnaires are 
listed. 
 

Table 1Comparison of Paper and Electronic Questionnaires 

 

Source: (Brace, 2004) 

Paper questionnaires were used due to money and time restrictions as well as the fact that 
only one person accomplished the survey. Further, students at Linköping University are not 
allowed to send emails to a student list, what would be the case when sending the 
questionnaires to the students electronically. Online questionnaires at Linköping University 
can only be executed if the questionnaire is a compulsory part of a lecture at university. The 
advantage of handing the questionnaire directly to the students (paper) before class and collect 
it after the lecture is that it can be expected that the number of students that will answer is 
larger than with using online questionnaire. The disadvantage is that due to time and money 
restrictions the sample size chosen would probably be of a better quality using online 
questionnaires. The way of choosing sample size used is described in chapter 4.1.1.8 Sample 
size. 

+/- Paper Electronic

Advantages:  - high respondent rate  - allows complex routing

 - inexpensive to set up  - can rotate questions and responses 

 - no data entry

Disadvantages:  - requires data entry  - can be slow to set up

 - limited routing  - questionnaire software skills are needed

 - limited rotations  - not allowed at LiU
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2. Road traffic safety 

2.1. Factors that influence road traffic safety 

2.1.1. Defining accidents 
Elvik, et al. (2004 p. 5) defined in “The handbook of traffic safety measures” an accident as 
follow: 
 

“Accident is the right word for a road crash, precisely because it connotes 
randomness. It is a matter of fact that there is a large, but not always dominant, 
element of randomness in accident occurrence. It is however, a serious 
misunderstanding to suggest that randomness as such implies that accidents 
cannot be prevented.” 

 
In the official traffic safety statistics in most countries, accidents are classified by severity in 
four categories: (Elvik, et al., 2004 p. 30) 
 

1. Fatal accidents 
2. Accident resulting in serious injury 
3. Accident resulting in slight injury 
4. Accident resulting in property damage only 

 
Elvik et al., however stated five distinctions of level of injury severity as the result of a meta-
analysis (2004 p. 45): 
 

1. Fatal injury results in death within 30 days after the accident 
2. Serious injury results in admission to hospital as an in-patient 
3. Slight injury is treated at hospital, but does not result in admission as an in-patient 
4. Very slight injuries are injuries treated medically outside hospitals 
5. Property damage are accidents were nobody was injured 

 
These distinctions have as well been used as answer possibilities to question 14 in the 
questionnaire accomplished within this paper (4.2 Result Case Study). Question 14 asked the 
students in what type of accident they had been involved. Usually these injuries are reported 
by the police and in hospital. Unfortunately, the official statistics are often incomplete. 
Reasons for incomplete road accident statistic vary. Accidents can be defined as not 
reportable. In Norway (Elvik, et al., 2004), for example, accidents are only reported when 
vehicles are involved. The reporting can be incomplete and important information like the use 
of seat belts can be missing or data can be inaccurate. The lost of inaccurate information 
during the stages of accident recording are shown in Figure 2.  
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Figure 2 Sources of error and data loss in official accident records 

 
 

Source: (Elvik, et al., 2004 p. 40) 

 
 
Fatality risk can be measured in two ways, in health risk and traffic risk. Health risk is the 
number of road accident fatalities per year per 100,000 inhabitants. Traffic risk is the number 
of road accident fatalities per year per 100,000 registered motor vehicles. In a country health 
risk depends on three main factors. These factors are the amount of travel per year per 
inhabitant in a country, the level of traffic risk and the resources available to protect road 
users from fatal injury or provide rapid medical treatment of serious injuries. The health risk 
can also be described as the product of traffic risk and motorization rate. The motorization 
rate is the number of motor vehicles per inhabitant in a country. (Elvik, et al., 2004 p. 32) 
 
The complex process of accidents and injuries has been illustrated by Nilsson (2004 p. 19) in 
three dimensions, exposure, risk and consequence. These three dimensions interact with each 
other. The traffic safety problem can, according to Nilsson (Nilsson, 2004 p. 19), be written as 
an equation shown in Figure 3. 
 

Figure 3 Equation for traffic safety problems 

 
Source: (Elvik, et al., 2004 p. 19) 

 
Exposure can be described as the amount of travel. The amount of travel is the number of 
person kilometers of travel performed (Elvik, et al., 2004 p. 29). The risk, the accident rate is 
the risk of an accident per unit of exposure (Elvik, et al., 2004 p. 30). The consequence is the 
description of injured and fatalities in traffic accidents (Nilsson, 2004 p. 19). When defining 
exposure, risk and consequence as the three-dimensional axis of a cube, the volume of the 
cube presents the total number of people injured in road traffic accidents (compare Figure 4). 
 

Stages of accidents recording Lost of inaccurate information

�

All accidents on public roads

�

Accidents defined as reportable � Not reportable accidents

�

Accisents reported � Incomplete reporting

�

Data elements not recorded � Missing data elements

�

Errors in recorded data � Inaccurate data

Exposure Risk Consequence
Traffic safety 

problem



16 

 

Figure 4 Three dimensions affecting road safety 

 
Source: (Elvik, et al., 2004 p. 29) 

 
 
Elvik et al. suggests four possible ways to reduce these numbers of injured people: (2004 p. 
30) 
 

1. Reducing the amount of travel 
2. Shifting traffic from means of transport from high to a relatively low risk level 
3. Reducing the accident risk by a given amount of travel 
4. Protecting people better from injury 

 
The fourth way, protecting people better from injuries is the objective of this paper. It is 
important to find out how to increase the number of students wearing a bicycle helmet. 

2.1.2. Contributing factors 
Different components influence the number of accidents. Below 11 different factors are listed 
and described shortly: 
 

1. Type of road or traffic environment: Roads in urban areas have a higher rate of injury 
accidents than the average of public roads (Elvik, et al., 2004 p. 56). 

2. Element of the design of roads: In rural areas, the accident rates decrease as road 
width increases. In urban areas, the accident rates increases as road width increases. 
(Elvik, et al., 2004 p. 57) 

3. Environmental risk factors: Darkness, precipitation and difficult road surface 
condition influence the risk of accidents (Elvik, et al., 2004 p. 58). 

4. Age and gender of road user: The relationship between age and gender of the road user 
and the risk of being involved in an accident has been shown in various studies. The 
accident involvement rate is a U-shaped function of driver age. Men up to the age of 
30 tend to be involved in accidents more often. From about the age of 30, women tend 
to have a higher risk of being involved into an accident. Women also have a higher 
mean accident involvement rate than men. (Elvik, et al., 2004 p. 59) 

5. Medical condition of road users: The effects of driver illnesses and health problems on 
being involved in an accident are inconsiderable. The reason might be that drivers try 
their best to compensate by driving more carefully. (Elvik, et al., 2004 p. 60) 

6. Impairment because of the use of alcohol: Accident rate increases dramatically as the 
blood alcohol level increases. (Elvik, et al., 2004 p. 61) 

7. Speed of travel: Speed of travel is an important risk factor (Elvik, et al., 2004 p. 63). 
The more speed increases the higher the severity of injury in case of an accident 
becomes. 
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8. Mixture of road users: On urban roads, separate facilities for pedestrian and or cyclists 
exist. Nevertheless, at junctions’ pedestrians, cyclists and motor vehicles mix. 
Regarding to Elvik et al. (2004 p. 54), the risk of a pedestrian being injured decreases 
when the number of pedestrian rises. For example if the number of pedestrians 
increase from 100 to 1000, the risk of getting injured drops by about 50 percent. When 
the number of pedestrians increases from 1000 to 2000 the risk of getting injured 
drops by about 17 percent. The relationship between the risk of being injured and the 
rising number of road users is not defined. However, two positive effects of dense 
traffic have been found: (Elvik, et al., 2004 p. 55) 

1. Road users are forced to pay more attention 
2. Speed goes down and therefore accidents are less severe and less 

likely 
9. Type of vehicle – vehicle mass: If the mass of the car increases from less than 850 

kilograms to more than 1,500 kilograms, the risk of a driver being injured is reduced 
by almost 50 percent. On the other hand, a car with more than 1,500 kilograms has a 
75 percent higher risk of injuring others than a car with less than 850 kilograms. 
(Elvik, et al., 2004 p. 65). 

10. Impact speed: Up to an impact speed of about 70 km/h, a serious injury can more 
likely be avoided. When the impact speed exceeds 100 km/h, serious injuries cannot 
be avoided. This applies also for pedestrians and cyclists but shifts towards a lower 
speed. For pedestrian the risk of being killed increases considerable at a speed impact 
of 30 km/h. (Elvik, et al., 2004 p. 66) 

11. Wearing personal protective equipment: The risk of being injured decreases by around 
25 percent for moped drivers using a helmet. Further 30 percent can be achieved by 
wearing protective leather clothing. For a pedestrian using a reflector, the probability 
of being hit in the dark is reduced by 70 to 90 percent. For a car occupant the 
probability of being injured is 20 to 30 percent lower when wearing a seatbelt and the 
risk of being killed is 40 to 50 percent lower. (Elvik, et al., 2004 p. 66) 

2.1.3. Behavioral adaptation 
Behavioral adaption, also called risk compensation influences the effect of measures. Some of 
the factors that influence the likelihood of risk compensations are: (Bjørnskau, 1994) 
 

• Visibility of the measure: Risk compensation is higher when road-users believe in the 
visible improvement of the measure than measures that do not show visible 
improvements. 

• Whether the measure reduced accidents or injuries: Risk compensation is higher when 
measures reduce the risk of accident than measures that reduce the severity of injury in 
an accident. 

• Whether road-users previously have compensated for the risk factor, which the 
measure is meant to influence, or not: Risk compensation is higher when road-users 
have already adapted their behavior to the risk factor then when they do not have 
adopted. 

• The size of the engineering effect: Risk compensation is higher the greater the 
engineering effect is. 

• The benefits of changing behavior: Road-users only compensate their risk if they 
experience some kind of benefit from the measure. 

 
Risk compensation can, with some restrictions, explain why some traffic safety measures 
have relatively low effects or even no effect on accident reduction at all. (Elvik, et al., 2004 p. 
96) 
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2.2. Specific traffic safety measures: Bicycle helmets 

This chapter refers to the third part of “The handbook of traffic safety measures” (Elvik, et al., 
2004). In this part Elvik, et al. tries to evaluate specific traffic safety measures. When 
planning traffic safety measures following questions should be taken in consideration: (Elvik, 
et al., 2004 p. 5) 
 

• Which measures can be used to reduce the number of traffic accidents or the severity 
of injury in such accidents? 

• Which accident problems and types of injury are affected by the different measures? 
• What effects on accidents and injuries do the various traffic safety measures have 

according to international research? 
• What effects do the measures have on mobility and environment? 
• What are the costs of traffic safety measures? 
• Which measures give the greatest benefits for traffic safety seen in relation to the costs 

of the measures? 
 
It is not always easy to find precise answers to every question due to different initial 
conditions. The result of answering those questions should be the description of the measure, 
the effect on accidents, the effect on mobility, the effect on the environment of the measure, 
costs and a cost-benefit analysis (Elvik, et al., 2004 p. 8).  

2.2.1. Effect on accidents 
Safety measures can be divided into active and passive safety measures. Active safety 
measures are intended to reduce the number of accidents. Passive safety measures are 
intended to reduce the severity of injury in the event of accidents. Another distinction 
concerning accidents can be made between the individual level and the aggregate level. At the 
individual level, the measure has its effect on the individual vehicle, the individual user of a 
specific type of traffic safety equipment. At the aggregate level, the measure has its effect on 
the total number of accidents or injuries in a society. No simple relationship between those 
two levels can be found. Many examples of cases have been found where the total effect of a 
measure is smaller than the individual effect would imply. (Elvik, et al., 2004 p. 614 ff) 
Elvik et al. has done meta-analysis concerning effects of cycle helmets on injuries amonst 
cyclists based on different studies carried out in Australia, the United States, and Norway 
(Elvik, et al., 2004 p. 664). The results are shown in Table 2 as percentage change in number 
of accidents. 
 

Table 2 Effects of cycle helmets on injures amongst cyclists: Individual effect. (Elvik, et al., 2004 S. 665) 

 
 

Source: (Elvik, et al., 2004 p. 665) 

 
As one can see, hard cycle helmets reduce the probability of head injuries by 60 percent and 
facial injuries by 40 percent. Soft cycle helmets reduce the probability of head injuries by 15 
percent and facial injuries by 25 percent. Only a small but not significant increase of about 5 

Injury severity Type of injury affected Best estimate 

Hard cycle helmets

All levels of severity Head injuries - 60 %

Facial injuries - 40 %

Soft cycle helmets

All levels of severity Head injuries - 15 %

Facial injuries - 25 %
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percent protection of other parts of the body has been found when using a bicycle helmet. 
(Elvik, et al., 2004 p. 665) 
 
Three potential effects of mandatory wearing of bicycle helmets have been found: (Elvik, et 
al., 2004 p. 665) 
 

1. Helmet effect: The protective effect of bicycle helmets against head injuries. 
2. Behavioral effect: The effect of wearing a helmet leads to less careful behavior and 

increases the risk of being involved in an accident. 
3. Exposure effect: The effect of mandatory wearing helmets reduces the attraction of 

cycling and reduces the number of cyclists. 
 
Based on studies carried out in Australia and New Zealand, Elvik et al. (2004 p. 666) has 
done a meta-analysis. Table 3 presents the results of the three effects of mandatory bicycle 
helmet wearing. These three effects are: increased use of helmets, increased risk per km 
cycled and less cycling. The result is denoted as percentage change in the number of injured 
cyclists. The net change of the number of injured cyclists can be described as the product of 
the helmet effect, the behavioral effect and the exposure effect (Elvik, et al., 2004 p. 665). 
 

Table 3 Effects of mandatory wearing of cycle helmets. Percentage change in the number of injured cycling. 

 
 

Source: (Elvik, et al., 2004 p. 666) 

 
The result of this meta-analysis is that head injuries have been reduced by 25 percent. The 
helmet use increased from about 25 to 60 percent. The risk per cycled kilometer has increased 
by 14 percent. The amount of cycling has been reduced by 29 percent. The net effect of 
mandatory bicycle helmet wearing in percentage change in the number of injured cyclists is 
according to Elvik, et al. (2004 p. 666) 22 percent.  

2.2.2. Effects on mobility 
Safety measures are in general not intended to improve mobility. Although some safety 
measures have unintended effects on mobility. Three examples are listed below: (Elvik, et al., 
2004 p. 616) 
 

1. Anti lock brakes on cars lead to less careful driving behavior. 
2. Mandatory wearing of bicycle helmets has led to 20-40 reduction in the amount of 

cycling. 
3. Speed governors in vehicles lead to reduction in mobility. 

 
According to Elvik, et al. (2004 p. 667), the number of cycle trips have been reduced. It can 
be assumed that cyclist use other forms of transport, or exercise in other ways. The increase of 
speed of people wearing a helmet could maybe also be interpreted as an effect on mobility. 
(Elvik, et al., 2004 p. 667) 

Partial effects Injuries affected Best estimate 

Increased use of helmets Head injuries  - 25%

Inreased risk per km cykled All injuries  +14%

Less cycling All injuries  - 29%

Net effect All injured cyclists  - 22%
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2.2.3. Effects on the environment 
Some safety measures affect the environment. Four examples are listed below: (Elvik, et al., 
2004 p. 616) 
 

1. The use of studded tires increase fuel consumption by 2 percent compared to non-
studded winter tires. Studded tires torn up the asphalt to fine dust that leads to health 
problems. 

2. Using daytime running lights increases fuel consumption and exhausts emission by 1 
to 2 percent. 

3. Speed governor’s leads to lower speeds that reduced fuel consumption and noise from 
road traffic. 

4. Increase of the weight of the vehicle by 10 percent increases fuel consumption by 
around 3 percent. 

 
According to Elvik, et al. (2004 p. 667) no effects on the environment from the use of bicycle 
helmets have been documented. The effects of the change in means of transport have not been 
examined yet. 

2.2.4. Costs 
The costs for measures increasing traffic safety can be onetime costs or annual costs. These 
costs for vehicle design and personal safety equipment have been listed by Elvik et al. (2004 
p. 618). For some measures, it was difficult to find out the costs per vehicle or person. 
Therefore some measures have costs defines as “unknown”. The lowest costs in his list are 
pedestrian reflectors for three NOK (Norwegian crown) per person. The highest costs in that 
list are safety belts in heavy vehicles that cost about 16,500 NOK per vehicle. Cycle helmets, 
according to that list, cost about 400 NOK per person. One NOK is about 1, 22 SEK (Swedish 
kronor) (Swedbank, 2009). An adult bicycle helmet in Sweden costs around 130 SEK 
(PriceRunner AB, 2009). 

2.2.5. Cost-benefit analysis 
For most measures, the costs and benefits can be measured. Elvik et al. (2004 p. 619) has 
listed the measures where the effects and costs of the measures are known. Numerical 
examples have been worked out to indicate the costs and benefits. The results are examples 
that intend to show costs and benefits for vehicle or for road user with an average annual 
mileage and average accident rate for the type of vehicle. For some measures, it is difficult to 
find out benefit-cost ratios to all listed measures. Therefore, some measures have benefit-cost 
ratio defined as “unknown”. The lowest benefit-cost ratio have the measures “safety belts in 
trucks / buses (all seats in buss)” and “driving control stalks and instruments – convex mirrors 
with a ratio of 0. The highest benefit-cost ratio in that list has the measure “vehicle 
crashworthiness in cars – collapsible steering columns”. The higher the ratio the better 
relation between benefit and cost exists. Cycle helmets for children have a benefit-cost ratio 
of 6.2, cycle helmets for teenagers a ratio of 3.3 and cycle helmets for adults a ratio of 2.7. 

2.3. Helmet wearing: Individual factors 

2.3.1. Demographic factors 
Occurring to Sixten Nolén (2004 p. 10) demographic factors that are associated with the use 
of helmets are: 
 

1. Age difference: rate of helmet use is higher for children up to 12 years than it is for 
adults; in many countries teenagers have the lowest wearing rate 
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2. Social background: rate of helmet use is higher for children whose parents have a 
higher education; bicycle helmet programs have been more effective in high/middle-
income areas than in low-income areas 

3. Bicycle accident involvement: rate of helmet use is higher in families whose children 
have been injured in bicycle accidents 

4. General risk behavior: rate of helmet use is higher for sober cyclists; for children 
whose parents are aware of traffic safety (e.g. parents that buckle in the car) 

5. Cycling companionship: tendency towards helmet use by either all or none 
 
At Linköping University, the age difference is usually not that big. Students are in general 
between 19 and 26 years old. That would mean that they are not teenagers anymore and 
therefore they statistically do not belong to the group that has the lowest bicycle helmet-
wearing rate. How much the social background influences the possibility of wearing a helmet 
is not clear. In the case of this paper, it is more important to concentrate on the social group 
“students”. The bicycle accident involvement in the case of this paper is expanded from the 
behavior of family members to friends at university. That means that another hypothesis is 
stated  that says that the helmet use is higher for students whose friends have been involved in 
an accident. Furthermore, the general risk behavior is an important factor. Maybe students at 
Linköping University feel safe riding their bikes because they have practiced for a long time 
and at different weather and road conditions. Further bicycling in Linköping is remarkable 
promoted. Linköping County provides 400 km bicycle paths. Because of this high number of 
bicycle paths and the awareness car drivers have towards cyclist, students could overestimate 
their safety. The cycling companionship might be one of the strong factors not to wear a 
bicycle helmet at Linköping University. When improving the rate of students at Linköping 
University that wear a bicycle helmet it is important to convince a large number of students to 
wear helmets from a defined date or/and occasion.  

2.3.2. Attitudes and beliefs 
Occurring to Sixten Nolén (2004 p. 12) attitudes and beliefs that cyclists have towards 
wearing helmets are divided into attitudes that are in favor for wearing a helmet and attitudes 
that are against using a helmet. In favor of using a bicycle helmet because of: 
 

• Increased safety 
• A role model for other cyclist 
• Obligation 
• Positive peer group pressure 

 
Against the use of a helmet because of: 
 

• Discomfort 
• Negative appearance 
• Practical problems 
• Negative peer pressure 
• Risk perception 
• Cost of a helmet 
• Lack of awareness and/or knowledge about helmets 

 
One-step towards improving the bicycle helmet rate at Linköping University was to find out 
what factors speak for wearing a helmet and what against. The next step was to find out what 
the strongest arguments are. After that, starting points for strengthening the positive factors 
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have to be found. Accordingly, ways for diminishing and defeating the influence of negative 
factors have to be found. Knowing what reasons exist towards not wearing a bicycle helmet 
can help to find out how to delete or to diminish the reasons for not wearing a bicycle helmet. 
Some reasons for not wearing a bicycle helmet have been shown above. The reasons why 
students do not wear a helmet and possible solutions to diminish these reasons are listed 
below. 

2.3.2.1 Discomfort 
Reason: Helmets can be uncomfortable in summer because it can get too hot under it, or it 
also can be less practical in winter if one wants to wear a cap that fits under the helmet. 
Solution: The newest helmets on the market provide good ventilation and different kinds of 
hat models to wear under the bicycle helmet in winter are available in sport stores. Students 
need to get the chance to test the new helmets to see that helmets are not that uncomfortable 
as they probably were some years ago. 

2.3.2.2 Negative appearance 
Reason: Students could feel ridiculous with a helmet. 
Solution: The aspect of negative appearance is important and during the time one decides to 
wear a helmet or not, especially important. For the first step towards eliminating negative 
appearance the own attitude towards people wearing a helmet should be changed. “From the 
time I do not think that anyone looks ridiculous with a helmet the chance that I wear a helmet 
is much bigger.” The even more important aspect is that if many people wear a helmet at 
university it will become more natural. Implementing ITS applications like described in 
chapter 4.5 ITS applications could as well improve the attractiveness of a bicycle helmet. 

2.3.2.3 Practical problems 
Reason: There is no place to store the bicycle helmet at university. 
Solution: The practical problem of carrying the bicycle helmet around at university is 
important. This problem could be solved in two ways. First would be to provide students the 
opportunity to store their helmets at universtiy, e.g. provide lockers. The second would be to 
find out a way to fix the bicycle helmet to the bike. A way to fix the bicycle helmet to the bike 
is probably the more efficient one because it is difficult and expensive to provide a locker for 
every student who wants to store his or her bicycle helmet at university. Furthermore, a way 
to fix the bicycle helmet to the bike that no one can steal it could in general increase the 
decision to go with a helmet to other places then university (shopping, discotheque …). Ideas 
how to fix the helmet to the bicycle are described in chapter 4.5 ITS applications. 

2.3.2.4 Negative peer pressure 
Reason: People do not want to deviate from the others: “No one else wears a helmet.” 
Solution: People wearing a helmet should not feel that they deviate in a negative way from the 
ones that do not wear a helmet. Therefore, it is important to approve the self-confidence of 
people wearing a helmet. Encourage the feeling that it is smart to wear a helmet. Encourage 
the importance of the protecting effect of the bicycle helmet, for example by implementing 
eCall. eCall is an emergency call system used in cars and could as well be implemented into 
bicycle helmets (compare chapter 4.5). The effect of negative peer pressure will turn into 
positive peer pressure as soon as a certain number of people or people with a certain status 
wearing a helmet increases. 

2.3.2.5 Risk perception 
Reason: Compare with “general risk behavior” in 2.3.1 Demographic factors. 
Solution: The problem of a high-risk perception can be due to lack of awareness and/or 
knowledge about helmets. This high-risk perception can be lowered through providing 
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information. This information can be provided by statistics that show how many bicycle 
accidents result in head injuries at e.g. a thesis day at university that informs students about 
the risks and consequences of not wearing a helmet. Famous bicycle racers or people that 
have been involved somehow in a bicycle accident could attend. 

2.3.2.6 Cost of a helmet 
Reason: Students maybe do not have that much money and want to spend money on other 
things then helmets and accordingly do not know how much a bicycle helmet costs. 
Solution: The cost of a helmet is important. Students in general do not have an income or only 
a small one. It is not declared at this point of the study if students know that helmets are 
available already from 100 SEK. Anyway, it would be good to find sponsors to subsidize the 
students who want to wear a helmet. 

2.3.2.7 Lack of awareness and/or knowledge about helmets 
Reason: students may not know about the risk and consequences of head injuries and the 
protection a bicycle helmet provides. 
Solution: Like mentioned before it is not clear yet how many students know about the risk of 
having a head injury and the consequences of not wearing a bicycle helmet. In general it can 
be said that information about the protection of helmet, about prices of bicycle helmet as well 
as stores where to buy a bicycle helmet are important. 
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3. Literature review 

3.1. Situation in Sweden 

3.1.1. Bicycle related injuries 
SIKA is the Swedish institute for transport and communication analysis that provides statistic 
of road traffic injuries with the purpose to describe consequences of road transport and 
evaluate as well as formulate work on road safety. Statistical data has been provided by 
Swedish hospitals as well as by police reports.  
 
Figure 5 shows the number of killed, severely and slightly injured people between the years 
1960 and 2007. In Figure 6 the number of killed people is shown more detailed. Both figures 
are based on Swedish police reports. When looking at Figure 5 the number of severely injured 
people was almost constant between the year´s1960 and 1964 with about 320 severely 
injured. From 1965 the number raised until the year 1983. In the time between 1983 and 1987 
the number of severely injured decreased by 293 severely injured. Until 1997 the number of 
severely injured people was about 700. From 1998 until 2007 the number of severely injured 
decreased, with two exceptions in the years 2002, 2003 and 2005. When looking at Figure 6, 
the number of killed people varies a lot especially in the years 1964 until 1972. Especially 
low values in comparison to the years before can be found in the years 1979, 1981, 1987, 
1997 and 2004. 
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Figure 5 Persons killed, severely and slightly injured in bicycle accidents: 1960-2007 

 

Quelle: (b) SIKA statistik, 2008) 
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Figure 6 Persons killed in bicycle accidents: 1960-2007 

 

Quelle: (b) SIKA statistik, 2008)
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Figure 7, Figure 8 and Table 4 present data of severely injured people that had been 
hospitalized for 24 hours or more. This data is provided by Swedish hospitals. In Figure 8 the 
total numbers of severely injured bicycle accident are shown between the years 1998 and 
2008. The biggest decrease from one year to the following year was in the period from 1998 
to 2000 and from the year 2005 to 2006. The biggest increase from one year to the following 
year was in the period from 2001 to 2003 and from the year 2004 to 2005. 
 

Figure 7 Total number of severely injured in bicycle accidents: 1998-2007 

 

Source: (a) SIKA Statistik, 2008) 
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In Figure 8 bicycle injuries in the year 2007 are shown by age group and gender. Male cyclist 
(except, between the age of 65 and 99 years) are more often hospitalized then female cyclists. 
At the age between 7 and 14 the number of injuries between male and female vary most. Most 
injuries occurred to male cyclists between the age of 10 and 12. The age between 45 and 64 
show for both, male and female cyclists high number of injures. For female cyclist the age 
over 75 shows as well high number of injures. 

Figure 8 Number of severely injured in bicycle accident by age group:2007 

 

Source: (a) SIKA Statistik, 2008) 
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Table 4 shows diagnoses of persons hospitalized because of severely injury between 1998 and 
2007. Most often diagnoses between 1998 and 2007 have been arm and leg fractures and 
concussions. In Figure 9 the same data as in Table 4 is presented in a line chart. Here one can 
see again how high the number of persons severely injured because of arm and leg fracture 
and concussions are. Concussions show a continue decrease whereas arm and leg fractures 
still show high numbers. Peak values have been in the year 1999 as well as in 2005. From 
2006 until 2007 concussions showed the most decrease from 625 to 535 persons. 

Table 4 Persons severely injured in bicycle accidents by diagnoses: 1998-2007 

 

Source: (a) SIKA Statistik, 2008) 

 

Figure 9 Persons severely injured in bicycle accidents by diagnoses: 1998-2007 

 

Source: (a) SIKA Statistik, 2008) 

3.1.2. Bicycle helmet usage in Sweden 
Since 1988 the Swedish National Road and Transport Research Institute VTI, does annual 
observations of bicycle helmet usage in Sweden. The last observation has been carried out in 
2007 as an order by Vägverket, the Swedish Road Administration. The goal of these 
observations is to show how the bicycle helmet usage changes during the time at different 
cyclist categories. The focus of the last publication of VTI by Hans Thulin (2008), is to 
compare the last two observation in the year 2006 and 2007. Since 1988 the biggest change in 

Diagnose 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Total

Fracture neck, trunk, pelvis, skull 331 361 345 296 304 327 318 353 311 311 3.257
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Wound, crush, bruise 337 446 365 389 418 364 379 388 341 310 3737
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Total 3249 3595 3283 3076 3212 3238 3103 3393 3017 2910 32076
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bicycle helmet usage was in 2005 when the bicycle helmet law was introduced for children 
until the age of 15. Together with information campaigns, this law changed the usage of 
bicycle helmets in this age group considerably. 
 
The annual observations have been carried out at 158 observation places in 21 locations in 
Sweden. The way of observation has been the same during all the years. The observations 
have been carried out at the same times and the same places. Four main categories of cyclists 
have been observed: 
 

1. Children under 10 years that are cycling in their free time in their neighborhood 
2. Children between 6 and 15 years that are cycling to elementary school 
3. Adults cycling to their working place 
4. Adults and children cycling at public bicycle ways 

 
The result of the last observation in 2007 is shown in Figure 10. Hans Thulin (2008) has 
summarized the comparison of the observation of 2006 with 2007 as follow: 
 

1. Bicycle helmet usage for children up to 12 years is increasing due to the bicycle 
helmet law in 2005. 

2. Children between 13 and 15 years as well as adults have not been influenced by the 
bicycle law for children up to 15 years in 2005. 

3. A continuing general rise of bicycle helmet usage (from 24.7 to 26.7 percent) has been 
observed (weighted average of the exposure data among children and adults). 

 
Figure 10 Percentage of bicycle helmet usage divided cyclist categories at the observed places: 1988-2007 

 
Source: (Thulin, 2008) 

 
In Figure 11 the number of observed cyclists divided in cyclist, categories at the observation 
places between 1988 and 2007 are shown. The number of children cycling in their 
neighborhood as well as children on their way to primary school had decreased in 2005 when 
the law had been carried out. In 2006 these numbers raised but decreased again in 2007. The 
number of people cycling to work is raising continuously. The number of all people cycling 
on cycling ways has only increased little between 2006 and 2007. The estimated total usage 
has even decreased from 2006 to 2007.  
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Figure 11 Number of observed cyclists divided in cyclist categories at the observation places: 1988-2007 

 
Source: (Thulin, 2008) 

3.1.3. Effects of bicycle helmet usage in Sweden 
A study carried out at the department of Public Health and Caring Science and Social 
Medicine in Uppsala in Sweden by Peter Berg and Ragnar Westerling (2007) shows the 
trends of bicycle related head injuries based on their main diagnosis and external cause of 
injury by different age groups. The study area included the whole Swedish population (about 
9 Million people) from 1987 to 1996. The Hospital Discharge Register provided the used 
data, consisting of all bicycle related injuries (49.758 injuries). The injuries were analyzed 
regarding gender, age and type of injury. The Swedish population consists of 19.6% 
inhabitants under 15 years, 48.3% are between 16 and 50 years old and 32.1% are older than 
50 years. These age classifications are according to the one used in the study. The types of 
injuries have been divided into head injuries and external cause of injuries. The head injuries 
have been classified into skull fracture, concussion or head injuries except concussion and 
skull fracture. The external causes were collision between bicycle and motor vehicle or other 
type of bicycle accident. The results were presented as incident rates (IR). Incident rates were 
defined as the number of hospital discharges in any year divided by the mean population of 
that year multiplied by 100.000. (Berg, et al. (2007) noticed in the report that it can be argued 
that the IR does not account for and is not independent of expose.) The result of the study 
(Berg, et al., 2007) can be summarizes as follow: (Berg, et al., 2007) 
 

1. A decrease in bicycle related head injuries for children under 15 years, but no 
significant changes in non –head injuries. 

2. Significant decrease of head injuries in collisions with motor vehicles and other 
accidents.  

3. Decrease in concussion and in skull fracture. 
4. For teenagers and adults between 16 and 50 the IR increased for head and non-head 

injuries with no change in IR concerning head injuries when a motor vehicle was 
involved. 
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3.2. International comparison 

3.2.1. Countries with mandatory bicycle helmet laws 
The laws regarding mandatory bicycle helmet laws vary internationally. Some countries have 
no laws and no recommendation, some countries have recommendation to wear a bicycle 
helmet, some countries have laws until a certain age and few have a bicycle helmet law for all 
cyclists. Mandatory bicycle helmet laws for all cyclists and at all weather conditions and as 
well inside and outside urban areas exist only in Australia, Finland, Malta, New Zealand and 
Portugal. The enforcement and fines in the countries with a mandatory bicycle helmet law are 
different and affect, together with the measures done, the increase of the helmet wearing rate. 
In all European countries measures regarding informing people about the risk of bicycling as 
well as the goal to increase the bicycle helmet usage (sometimes only for children) exist. Data 
from different sources at the current state of bicycle helmet laws have been gathered together 
and listed in Table 5. (ECF, 2005), (Avenoso, et al., 2005), (European Commission, 2009), 
(Bicycle Helmet Safety Institute, 2009) 



33 

 

Table 5 Mandatory bicycle helmets in different countries 

 

3.2.2. Bicycle related fatalities 
According to statistic data provided by the European Union (2009), bicycle related fatalities 
make up 7% of the total number of road accident facilities in 2007 (14 countries had data for 
2007 available, see Figure 12). Fatality in this table is defined as death within 30 days after 
the accident happened. Figure 12 shows the latest available data of bicycle fatalities for the 26 
European Union countries. Lithuania, Luxembourg, Malta, Romania, Slovenia and Slovakia 
have no available data. Figure 13 shows the percentage of bicycle fatalities as total number of 
road accident fatalities within the European Union.  

Country Helmet law 

Australia all, since 1991

Austria none

Belgium none

Bulgaria none

Czech Republic mandatory up to 17yr since 2005, recommended for others

Canada all in 3 states, children in another, none in the remaining states since 1995

Croatia mandatory up to 16yr, since 2004

Cyprus none

Denmark none

Estonia recommended, law for children up to 15yr in preparation

Finland all since 2003

France only competitive cyclists since 2003

Germany none

Greece none

Hungary none

Iceland mandatory up to 14yr since 1998

Ireland none, but attempts for children

Italy only for competitive cyclists 

Japan mandatory up to 12yr

Latvia recommended

Lithuania mandatory up to 17yr, recommended for elderly persons

Luxembourg no

Malta mandatory since 2004

Netherlands only competitive cyclists since 2004

New Zealand all since 1994

Norway none

Poland none

Portugal mandatory since 2004

Romania recommended

Russia only competitive cyclists

Serbia and Montenegro none, but law in preparation

Slovakia none

Slovenia mandatory up to 14yr since 2000

Spain everyone outside urban areas since 2004, not compulsory 

in case of  high temperature or long upward slopes 

Sweden mandatory up to 14yr since 2005

Switzerland none, but considerations

Turkey none

United Kingdom none, but consideration for children up to 15yr

USA Several states, usually children up to 9yr, most laws 1993-2001
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Figure 12 Number of Bicycle Fatalities within the European Union 

 
Source: (European Commission Transport, 2009) 

 
Figure 13 Percentage of Bicycle Fatalities within the European Union 

 
Source: (European Commission Transport, 2009) 
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Poland, Germany and Italy have the highest number of bicycle fatalities within the European 
Union. If the number of fatalities is related to the total number of fatalities, the Netherlands, 
Hungary and Poland show the highest results. Lithuania, Latvia and Poland have the highest 
number of fatalities (all fatalities on the road: car drivers and passengers, bus and coach 
occupants, powered two-wheelers riders and passengers, cyclists, pedestrians, commercial 
vehicle drivers etc.) for 2007 per million inhabitants within the European Union.  
 

Figure 14 Number of fatalities per million inhabitants within the European Union 

 
Source: (European Commission Transport, 2009) 

 
In Figure 15 the percentage of bicycle fatalities by age and gender is shown (data is shown 
from the EU-18 countries except Estonia, Luxemburg and Malta). The age 15 to 39 has been 
chosen due to the target group of this work. At the age between 15 and 25, France, Sweden 
and Finland have the highest numbers of female fatalities. Ireland, United Kingdom and 
Denmark have the highest number of male fatalities between the age of 15 and 25. Female 
fatalities are highest in Portugal, Finland and Denmark between the age of 25 and 39. United 
Kingdom Ireland and Portugal have the highest number of male fatalities between the age of 
25 and 39. 
 

Figure 15 Percentage of bicycle fatalities by age and gender, 2005 
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Source: (European Commission Transport, 2009) 

 
In Figure 16 types of bicycle fatalities (inside or outside urban area) are shown. Poland, Italy 
and Netherlands have the highest numbers of fatalities outside urban areas. Poland, Italy and 
France have the highest number of fatalities within urban areas. The biggest difference 
between fatalities inside urban areas and outside urban areas is as well in Poland, Italy and 
France. 
 

Figure 16 Bicycle fatalities by area type, 2005 

 
Source: (European Commission Transport, 2009) 
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4. Case study 

4.1. Research design 

At the beginning of every survey, it is a good advice to draw up a research design. This design 
can be changed if necessary but the following steps should, regarding to Oppenheim (2000 p. 
7), be taken in consideration and are allocated in this paper: 
 

• Deciding the aims of the study 
• Reviewing relevant literature 
• Preliminary conceptualization 
• Deciding the design 
• Deciding which hypotheses will be investigated 
• Designing or adapting the necessary research instruments and techniques 
• Doing the necessary pilot work 
• Designing the samples 
• Drawing the sample 
• Doing the field work 
• Processing the data 
• Doing the statistical analysis 
• Assembling the results and testing the hypotheses 
• Writing the research report 

4.1.1.1 Deciding the aim of the study 
The aim of this study is described in chapter 1.2 Aim of the study.  

4.1.1.2 Reviewing relevant literature 
Relevant literature has been collected and read through. Discussions with the instructor of this 
paper as well as with other students have been carried out. An important source of 
information regarding this paper has been provided by VTI the Swedish National Road and 
Transport Research Institute. 

4.1.1.3 Preliminary conceptualization  
The preliminary conceptualization is an improved and more detailed statement of the study 
objective (Oppenheim, 2000 p. 8). Not only the attitudes students have towards wearing or not 
wearing a bicycle helmet is part of the result of the questionnaire. Further habits when these 
students wear a bicycle helmet, how much they cycle at all and involvement in bicycle 
accidents and the kind of injury were part of investigation. With these extended area of 
investigation it is possible to get a bigger picture of the situation.  

4.1.1.4 Design 
The design of the study includes a literature study, according to facts of bicycle helmet 
wearing, secondly a questionnaire as well as a proposal for an action plan at Linköping 
University to increase the rate of bicycle helmet usage. Due to time and cost restrictions the 
action plan as well as the proposed observation of people wearing a bicycle helmet before and 
after the action plan takes place is not part of this paper. 

4.1.1.5 Hypothesis 
The hypotheses based on this paper is that there is a way to make more than 50 percent of 
students at Linköping University wear a bicycle helmet without the implementation of a 
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bicycle helmet law. The measured variables are the attitudes of students at Linköping 
University.  

4.1.1.6 Research instrument  
The research instrument as well as the reasons for using paper questionnaire in this survey is 
described in chapter 1.3.  

4.1.1.7 Pilot work 
The pilot work included two main parts. First, the enhancement of the questionnaire, this 
included finding a good order of how the questions were asked as well as trying to make the 
questions understandable for Swedish as well as for non Swedish students. This has been 
realized by asking other students, the instructor of the paper as well as an English native 
speaker how to improve the questionnaire. Secondly, the accomplishment of the questionnaire 
was part of the pilot work. When questionnaires are handed out at Linköping’s University 
they are usually handed out to students sitting outside the classrooms and studying or during 
the break of a lecture. Because a big number of students needed to be achieved, the 
questionnaires were handed out during the lecture breaks. The pilot work for the execution of 
the questionnaire included an inspection of the lecture room, to know how many students fit 
in the room and where the exits are. Each execution in the classes was different due to 
different sizes of rooms, different times of the day, different moods of the students etc.  

4.1.1.8 Sample size 
The target group of the survey includes all students at Linköping’s University. As it is 
difficult to hand out a questionnaire to everyone, a sample size for this questionnaire had to be 
found. The total number of students was available from the year 2008. There 25,207 students 
were registered at Linköping University. The possible number of answered questionnaires for 
the two weeks the survey took place was estimated to 500 answers. With a confidence level of 
95% and a percentage of 50 a confidence interval of 4.34% can be reached. To work with a 
confidence interval of 4.34% means that if for example 47% people answer in a specific way 
(e.g. they have a bicycle helmet) one can expect that if asking the whole population (in this 
case all students), between 42.66% and 51.34% would have answered in the same way. A 
confidence level of 95% means that with 95% probability the true percentage of the 
population would pick an answer within this confidence level. The accuracy of a confidence 
interval of 99% is not necessary and would only increase the needed sample size. A 
percentage of 50% in this case has been taken to simulate worst case of error. (The error is 
very small if 99% answer a question with no and 1% with yes. In comparison to the case if 51 
answer yes and 49 answers no.) To receive answers from 500 students was the goal but not all 
students answered the questionnaires correctly and therefore the result of the survey includes 
480 answers that equates a confidence interval of 4.43 and is similar to the calculation above. 
(The Survey System) 
 
The questionnaire includes in total 20 questions about attitude and believes concerning the 
topic of wearing a bicycle helmet. The respondents have been routed three times to another 
question in case they answered in a certain way. One course of each of the 14 different 
departments has been chosen. The 14 departments at Linköping University are: 
 

1. Behavioral Sciences and Learning  
2. Biomedical Engineering  
3. Clinical and Experimental Medicine  
4. Computer and Information Science  
5. Culture and Communication  
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6. Electrical Engineering  
7. Management and Engineering  
8. Mathematics  
9. Medical and Health Sciences 
10. Physics, Chemistry and Biology  
11. Science and Technology  
12. Studies of Social Change and Culture  
13. The Tema Institute 
14. Social and Welfare Studies  

 
These 14 departments can belong to more than one faculty. A faculty is responsible for 
education and research within their area. The four faculties at Linköping University are: 
 

• Arts and Sciences 
• Educational Sciences 
• Institute of Technology 
• Health and Sciences 

 
The decision, which course, to choose depended on the size of the room the lecture was held, 
as well as the 14 courses had to fit within a timetable of two weeks (week 18 and 19). The 
reason why big rooms have been chosen was to get many results within a short time. The 
reason why the courses had to be within week 18 and 19 was that the second part of the spring 
semester at Linköping’s University was about to end when all the preparations for executing 
the questionnaire had been finished. Some courses had ended already or were about to end.  
 
To use a sample group, is a way to use a little group to present a bigger population 
(Håkansson, et al., 1998). According to Fowler (1993) three characteristics of a sample frame 
should be evaluated: 
 

1. Comprehensiveness: elements of population that actually had a chance to be selected 
2. Probability: it is essential that the researcher is able to find the probability of selection 

for each individual that is participating 
3. Efficiency: in terms of cost, time and money 

 
Comprehensiveness was limited due to the time the questionnaire was executed. Some 
courses had ended already. The probability was limited due to the fact that only big 
classrooms were chosen. Therefore, mostly students in the beginning of their studies attended 
these classes. The efficiency was given due to the respond rate, the number of answers 
received within a short time as well as low cost due to using paper questionnaires. 

4.1.1.9 Field work 
The execution of the questionnaire was during week 18 and 19 in the year 2009. The 
execution of the accomplishment was as follow: The lectures in the courses were 2 times 45 
minutes with a break of 15 minutes in between. Before the lecture started, the teacher was 
asked for the permission to hand out the questionnaires to the students during the next break. 
The main problem executing the questionnaire was that, students wanted to go out of the 
lecture room during their brake but the questionnaires needed to be handed out at the 
beginning of the break as well. Therefore, it was good to have a short introduction at the 
beginning of the lecture about the content, aim and importance of the questionnaire. Thus, 
students knew that they will get the questionnaire in the beginning of the next break and it 
was as well a confirmation that the teacher of the class approves it. When the break started it 
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was still difficult to hand the questionnaires out before the students left the classroom 
therefore it was good to have the authority of the teacher that reminded them to wait until they 
have received the questionnaire.  

4.1.1.10 Data processing 
After having executed the survey, the results were computed to evaluate the results. The 
program Microsoft Excel 2007 was used because of easy handling as well as the possibility to 
draw diagrams. In the excel file each questionnaire got a line and every question a row. Every 
answer possibility got a number and depending on the answer the respondent has chosen, the 
occurring number has been typed in. Some answers have been difficult to evaluate due to 
inconsistence or other reasons (explained in chapter 4.2 Result Case Study).  

4.1.1.11 Statistical analysis 
Part of the statistical analysis has been explained already in chapter 4.1.1.8 Sample size. This 
chapter explains the confidence interval relating to the result of the survey. The confidence 
interval describes how much the result would vary from the expected value if the whole 
population was consulted. In this case, the expected value is not known and therefore the 
sample mean has to be used. If the confidence interval is wide one cannot be sure if the result 
with this sample size represents the result when asking the whole population. Confidence 
interval can vary between 99 and even 80%. 95% confidence interval is most common. With 
95% confidence interval, one can be confident that the range includes the expected value for 
the whole population as well. It means that with 95% probability the result of the survey using 
the whole population lies in the interval�� � �, � � ��, where µ is the sample mean and δ the 
confidence interval. (Young, et al., 2009) 

In the diagrams of the result of the survey (chapter 4.2 Result Case Study) the confidence 
interval is shown as a dotted line in Figure 19 until Figure 21 and Figure 28 and has been 
calculated with the statistical function based on the formula: 

1.96 �√� 

The following calculations have to be done for every question where statistical proof is 
needed: (Sachs, 2003) 

� ~��µ,σ� is the probability variable that corresponds to the answers of the questions. Thus 
it can be expected that � is normally distributed with the expected value µ and standard 
deviation σ. 

��~� �µ, σ√�� is the probability variable that corresponds to the sample mean from the answers 

of the questions and is normally distributed with the expected value µ and standard deviation 
σ√� where n is the number of samples. 

The confidence interval of �� needs to be found and therefore �� needs to be transformed to a 
normally distributed variable, Z, with a mean value 0 and standard deviation 1: 
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� � �� �  ��√�  ~ ��0,1� 

 

The confidence interval of 95% can be written as: 

���� � � � �� � 0.95 � ��� � �� � 0.975 

Where z is the limit of the interval and has to be read of a standard normal deviation table 
(Sachs, 2003 p. 168). This results in a value of 1.96. From this the following expression can 
be derived: 

���1.96 � � � 1.96� � �  �1.96 � �� �  ��√� � 1.96!               
� � "� # � 1.96 $ �√� � � � �� �  1.96 $ �√�% � 0.95 

This means that the expected value � for the whole population with 95% probability lies 

within the interval of (�� � 1.96 &√' , � # � 1.96 &√') and this is the confidence interval. 

The formula used for calculating the confidence interval for each question is: 

1.96 �√� 

Because sigma is unknown, the sample variance () is used, which can be calculated as 

 () � 1� � 1 *��+# � ���)'
,-.  

 

4.1.1.12 Assembling result and testing the hypotheses 
The Assembling of the result and testing of the hypotheses is described in detail in chapter 4.2 
Result Case Study and chapter 4.3 Analysis. 

4.2. Result Case Study 

This chapter contains the results from the questionnaire. The complete questionnaire can be 
found in chapter 6 References. A short introduction about the topic and goal of the 
questionnaire has been given before handing it out to the students. The paper questionnaire 
starts with information that the participation is voluntary, the answers given are confidential 
and that the result of the survey will be published as a part of this paper in autumn 2009 at 
Linköping’s University library. Further, a contact e-Mail address was added. The 
questionnaire includes 20 questions. Three times students were routed to another question 
regarding to their choice of answer (question 8, 9 and 13). The first seven of the twenty 
questions asked for demographic data. The result of every question is divided into explaining 
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the question and explaining the result. Depending on the importance and better illustration a 
diagram has been plotted. 
 

1. The first question in the questionnaire asked for the gender of the respondents. 480 
students took part at the survey. 42% of these students are female, 58% male. The 
relation between female and male students at the whole Linköping University is 53% 
female and 47% male. 

 
2. The second question asked for the age of the respondent. The average age of the 

respondents is 21.8 years. The most often occurred age is 20 years. 87% of the 
respondents are younger than 25 years. 11% are between 25 and 34 years old and 2% 
over 35 years. This high number of students under 25 years occurs due to handing out 
the questionnaires in big classes where mostly younger students attend. The age 
distribution at Linköping University is 47% of students under 25, 41% of students 
between 25 and 34 years and 12% of students over 34 years. 

 
3. Question number three asked for the country the respondent comes from. In Table 6 

the countries the respondents come from are shown. 5 students of 480 did not answer 
this question. Some students have double nationality. When this is the case 0.5 is 
counted to each of the countries they come from (Table 6). 86% of the respondents 
come from Sweden. Respondents come from 28 different countries. 

 
Table 6 Countries students come from 

Country Number of Respondents Country Number of Respondents 

Austria 2 Kosovo 1 
Bangladesh 2 Lebanon 1.5 
Bolivia 1 Lithuania 2 
Bosnia 3 Netherlands 1 
China 3 Pakistan 9 
Croatia 2 Poland 4 
Czeck 2 Russia 1 
Estonia 1 Serbien 1 
Finland 4.5 Singapore 1 
France 8 Spain 2 
Germany 6 Sweden 409 
Greece 0.5 Taiwan 1 
Iran 1 Turkey 4 
Italy 1 UK 0.5 

 
4. Question number four asked for the faculty the respondent study at. Linköping’s 

University consists of four faculties. These faculties are responsible for education and 
research within their area. 63% of the respondents study at the faculty of Science and 
Engineering, 22% at the faculty of Arts and Science, 12 percent at the Health and 
Science faculty and 2 percent study at the Educational Science faculty. Five students 
did not answer this question. At University Linköping the distribution of students 
studying at the different faculties is as following: 43% are at the faculty of arts and 
science, 10% at the faculty of health science, 36% at the faculty of science and 
engineering and 15% at the faculty of educational science. Students can attend courses 
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at more than one faculty. Three students did not belong to a faculty (Stuff at 
Linköping University, or studying just this course). 

 
5. Question 5 asked at which campus the respondent has the majority of the courses. 

Linköping University is divided into three campuses. Campus Valla and Campus US 
are both situated in Linköping. The third campus is Campus Norrköping. 68% of the 
respondents answered Campus Linköping, 1% answered Campus US and 30% 
answered Campus Norrköping. One person has not answered this question. Three 
students had chosen the option “other” with no explanation or they did not know 
where the majority of their courses are. The distribution of students studying in 
Linköping and Norrköping is 81% students in Linköping and 19% in Norrköping. 
Students at Linköping University can have courses in Linköping and Norrköping. 
 

6. Question number six was about the level of studies of the respondent. The result 
shows 80% undergraduate and 18% master students. The third option was doctoral 
student and the fourth was other level. None of the student crossed doctoral students. 
Other level of studies have been crossed 14 times (2%). Five students have not 
answered this question. 

 
7. Question number seven asked for the student category the respondent belongs to. 89% 

are Swedish student, 6% are Exchange students and 5% are International student. One 
student did not answer this question. 

 
8. Question number eight asked for the bicycle helmet usage of the respondent. 84% of 

the respondents answered that they do not own a bicycle helmet (Figure 17). If they 
have chosen this answer they were directed to question number 12 (reason for not 
wearing a bicycle helmet).  

 
Figure 17 Bicycle helmet ownership 

 
 

9. The ninth question asked how often the bicycle helmet is used. From the 16% of the 
students that own a bicycle helmet (result question 8), more than half do not wear their 
bicycle helmet at all or almost never (Figure 18). Those who never wear their helmet 
were directed to question number 12 (Reasons for not wearing a bicycle helmet). 
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Figure 18 Frequency distribution of helmet usage 

 
10. The tenth question asked for occasions when the bicycle helmet is used. Most 

respondents use their helmet when they exercise or in their free time (Figure 19). 
Respondents had to rank the occasion of usage from 1 (never) to 5 (always). The 
sample mean was with a ranking of 3.4 highest at wearing the bicycle helmet when 
exercising. The dashed lines show the confidence interval the results are in. The 
confidence interval describes how much the result would vary from the expected value 
if the whole population was consulted. Looking at the result for question 19 that would 
mean that even when asking all students at university wearing bicycle helmets when 
exercising is more common then meeting friends or family, going to work, university 
or shopping. Exercise and free time have about the same importance whereas the 
probability of wearing a bicycle helmet during exercising is a bit bigger. The option 
free time should have been described better or skipped at all to make the answer 
possibilities more coherent.  

 
Figure 19 Occasions for usage 
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11. Question number eleven asked for the reason why students wear a bicycle helmet. 
Respondents had to rank the reason for using a bicycle helmet from 1 (unimportant 
reason) to 5 (important reason). The sample mean was with a ranking of 4.9 highest at 
wearing the bicycle helmet because of safety reasons (Figure 20). The open space in 
this question has been used twice. One student suggested that insurance companies 
should not help cyclists if they do not wear a helmet another said that a reason for 
wearing a helmet is when he is drunk. Looking at the confidence interval, safety 
reason is most important, followed by habit and role model. The influence of friends 
and family is low. 

 
Figure 20 Reasons for wearing a helmet 

 
 

12. Question twelve asked for the reason why students do not wear a bicycle helmet. 
Respondents had to rank the reasons for not wearing a bicycle helmet from 1 
(unimportant reason) to 5 (important reason). An important reason for not wearing a 
bicycle helmet that has not been mentioned in the questionnaire is “I do not have a 
good reason for not wearing it”. The sample mean of the result was with a ranking of 
3.9 highest at not wearing the bicycle helmet because of practical problems. Looking 
at the confidence interval the practical problem is clearly the strongest followed by 
negative appearance and discomfort. Risk perception and negative peer pressure have 
about the same importance. Least important are the cost and the lack of awareness. 
Students think that it is inconvenient to carry the bicycle helmet around (Figure 21). 
46 people have used the option “other reasons” to add reasons why they do not use a 
bicycle helmet (Table 7). In the questionnaire one important question about the 
ownership of a bicycle is missing. Therefore, the most occurred additional reasons 
why the respondents do not wear a bicycle helmet is simply because they do not own a 
bicycle (20 respondents). Four respondents wrote that they study just for some months 
in Sweden (Erasmus- International students) and that they did not bring their bicycle 
helmets. Three respondents wrote that they use their bike seldom and that this is a 
reason for them not to wear a helmet. Two said that they are too lazy to wear a helmet 
and two that they use the bus to go to university. Other individual reasons for not 
wearing a helmet can be related to practical problems, negative appearance, 
discomfort, risk perception and lack of awareness (compare Table 7).  
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Figure 21 Reasons for not wearing a helmet 

 
 

Table 7 Reasons for not wearing a bicycle helmet mentioned by the students 

# Reason 
20 I do not have a bicycle 
4 I have my bicycle at home (Erasmus student) and stay here only for 5 months 
3 I use my bike seldom 
2 I take the bus to University 
2 I am too lazy 
1 I just don’t feel that it is necessary 
1 I do not fall on my head I fall on my feat 
1 I like the wind in my hair 
1 Helmets are often very ugly 
1 It has been proven that wearing a bicycle helmet lowers perception 
1 I am invincible 
1 I never used it in my own country so I have not much idea 
1 I just do not want 
1 I just don’t like the inconvenience of wearing it 
1 I have never thought of it 
1 I forget it from time to time 
1 I don’t like to wear helmet but I know it is not good for me or my safety 
1 I don’t have a good reason 
1 I do not have a bicycle helmet 
1 I can’t find motivation to buy one 
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13. Question number 13 asked for involvement in a bicycle accident. 63% of the 
respondents have not been involved in a bicycle accident (Figure 22). If they answered 
this question with “no”, they were directed to question number 17 (How much time do 
you spend riding your bicycle during one week). 

 
Figure 22 Involvement in bicycle accident 

 
 

14. Question number 14 asked for the kind of accidents respondents have been involved 
in. Of the 37% that have been involved in a bicycle accident about half of the 
respondents answered “in very slight injury”. These accidents are treated medically 
outside hospitals. 33% had an accident without consequences. 176 students (37%) 
have been involved in a bicycle accident from these 6% (11 students) received serious 
injury (Figure 23). 

 
Figure 23 Kind of accidents 

 
15. Question number 15 asked for the kind of injury the students have been involved in. 

63% had abrasions or bruise after the accident. 12% had laceration and 4% had severe 
head injury (7.5 students). 23 respondents used the option “other injures”. Some of the 
injuries added can be related to the injuries listed in the questionnaire. Injuries that 
have not been listed, but added by the respondents are dental injury and no injury at 
all. To avoid the answers that no injuries occurred, the questionnaire should have 
forwarded the respondents who received no injuries to question number 16. 
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Figure 24 Kind of injury 

 

# Injury 
5 dental injury 
5 just fell no injury 
3 back hurt 
2 scar that did not disappear 
2 nothing serious 
1 neck injured but not broken 
1 broke my arm 
1 dislocated shoulder 
1 knee injury 
1 scratch on leg 
1 some wounds on legs 

 

 
16. Question number sixteen asked if the students were wearing a bicycle helmet when the 

accident happened. 68% did not wear a bicycle helmet (Figure 25). 
 

Figure 25 Wearing a bicycle helmet when the accident happened 

 
 

17. Question number seventeen asked how much time the respondent usually cycle within 
one week. More than half of them cycle between 1 and 4 hours per week (Figure 26). 

 
Figure 26 Cycling time 
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18. Question number eighteen asked if students think that a mandatory bicycle helmet law 
is necessary to increase the number of students using a bicycle helmet to 50 percent at 
Linköping University. 55% of the respondents said that they think that a mandatory 
bicycle helmet law is necessary. Further, some free space to explain their answers was 
provided. 106 students who answered “yes” explained their answer. The most often 
explanations why they think that a bicycle helmet is necessary are: 

 
• No one wears a helmet without a mandatory law. 
• People would wear the helmet because they don’t want to pay a fee. 
• If the goal is to make more people within a short time wear a helmet a mandatory law 

is necessary. 
• More people start to wear a helmet when they see that many people wear a helmet too. 
• Most people think that they are invincible and therefore they would not wear a bicycle 

helmet without a law. 
 
The most often explanations why they think that a bicycle helmet law is not necessary are: 
 

• Campaign and more information is better. 
• A law makes no, respectively very little difference. 
• Students are old enough to decide if they want to wear a helmet. 
• The effect of the law would fail due to problems maintaining the usage. 

 
Figure 27 Mandatory bicycle helmet law 

 
 

19. Question number 19 asked for the opinion of respondents how much different 
suggested measures would improve the bicycle helmet wearing at university (Figure 
28). Respondents had to rank the measures from 1 (unimportant measure) to 5 
(important measure). The sample mean was with a ranking of 3.3 highest at the 
measure to find a way to fix the helmet to the bicycle. Most important measures, 
occurring to the confidence interval are a way to fix the helmet to the bicycle, to hand 
out bicycle helmets for reduced prices and to change attitudes. These three measures 
are almost equally important. Less important is information and to privilege students 
with bicycle helmets. The least important measure is to arrange sport activities. 
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Figure 28 Grading of different measures 

 
 

20. Question number twenty asked for ideas how to increase the number of students 
wearing a bicycle helmet without implementing a mandatory bicycle helmet law. 
Some answers to this question are quite similar to question number 19. To improve the 
result and check if students would have suggested the same measure by them self it 
would have been probably better to ask for the students ideas (question number 20) 
before asking them to rank the importance of possible measures (question number 20). 
The answers of the students what ideas they have can be summarizes and ranked after 
appearance and the first six most occurred are shown in Figure 29. The data is provided 
in percent. 

 
Figure 29 Measures to increase the bicycle helmet usage to 50% 

 
 

The first measure as well as measure 3 to 6 and measure 8 are similar to the measures 
provided in question number 19. When comparing the ranking it differs from the result 
in question 19. Informing students about bicycle helmets, the risk of not wearing one 
etc. has been occurred most often in question 20, whereas in question 19 it comes on 
fourth place. In question 20 students suggested bicycle helmets for free on second 
place, that is similar to question number 19 where reduced prices for bicycle helmets 
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come on second place. As well the possibility of buying a bicycle helmet at university 
has been mentioned. In both questions the importance of changing the attitude comes 
on third place. Ideas and measures that are new in question 20 are to improve the 
bicycle helmet. On the one hand to make them better looking and on the other hand to 
add other functions to the helmet. As well advertisement as a tool to improve the 
attitude towards helmets has been mentioned. An interesting idea is to make it more 
dangerous to cycle what implements that students feel probable to safe on their 
bicycles and again need more information regarding bicycle accidents etc. 

4.3. Analysis 

Due to time and resource restriction during carrying out this survey as well as due to not being 
allowed to send web-based questionnaires to the students, the quality of the sample size 
regarding to for example the age allocation of the respondents is reduced. Further during 
evaluating the results of the questionnaire suggestions for improving the used questionnaire 
appeared. These supposed improvements of the questionnaire can be used for further similar 
surveys at Linköping University. In this chapter the results of the survey are summarizes and 
are as follow: 
 

- The aim of this study was to find out what makes students at Linköping University 
wear a bicycle helmet. According to the result of the questionnaire a way to fix the 
bicycle helmet to the bicycle, helmets for reduced prices and the change of attitude are 
the most important measures. When asking for a way to increase the bicycle helmet 
usage at Linköping University to more than 50 percent without a mandatory bicycle 
helmet law, most important measures are providing information, handing out bicycle 
helmets for free and change attitudes. When asking the students why they do not use 
their bicycle helmet, the three most often occurred reasons were because of practical 
problems, of negative appearance and discomfort. Again, the practical problem of 
having no way to fix the bicycle helmet to the bicycle is elementary. Second comes 
the negative appearance and that problem can be solved by changing the attitude. The 
problem of discomfort was on third place at reasons for not wearing a helmet. 

 
- The response to the question concerning mandatory bicycle helmet law occurred to be 

delicate. To sum up the result of this question, students think that it is necessary to 
have a mandatory law if the goal is to increase the number of students wearing a 
bicycle helmet but in general they are against a new law and want to decide 
themselves if they wear a helmet or not. This result is as well underlined by the 
conversation with students during the accomplishment of the survey. 

 
- Most of the respondent students cycle between 1 and 4 hours during one week. 

However only 16% of the respondents have a bicycle helmet at all and more than half 
of them only wear it never or almost never. Therefore the number of respondents that 
answered why they wear a bicycle helmet is low. When ranking the reasons for 
wearing a bicycle helmet safety comes first. Wearing a bicycle helmet due to habit 
comes second and to be a role model for others comes on third place. 

 
- 37% of the respondents have been involved into a bicycle accident and 68% of them 

have not been wearing a bicycle helmet when the accident happened. 11% received a 
slight head injury treated at hospital but without admission as an inpatient. 6% 
received serious head injury that was treated at hospital as an inpatient. Most common 
injury occurred to be abrasion and bruise (63%). 7% received a slight head injury and 
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4% severe head injury, that occurring to the literature study done in this paper would 
have been avoided when wearing a bicycle helmet. 

4.4. Recommendations for Action Plan 

4.4.1. Time Plan 
The goal of this proposed Action Plan is to increase the rate of students wearing a helmet at 
Linköping University to at least 50 %. That would mean to persuade at least 12,000 students 
to wear a helmet consequently. The students at Linköping University are spread at three 
Campuses. Campus Valla and Campus US are situated in Linköping and Campus Norrköping, 
is situated in Norrköping.  
 
To reach that goal various actions could be set. Before starting to prepare and plan the actions 
in detail, several preparations have to be done. A rough time plan is listed below. The 
questionnaire is part of this paper, the others steps and actions will, due to time and cost 
constraints, be a proposal for further studies: 
 

1. Optimization of the existing action plan based on the results of the questionnaire 
2. Observation at Linköping University of how many students wear a helmet; forward 

action plan to the different sections at University and tell them how they can 
participate and ask for their help, for their own ideas when the Action plan takes place 

3. Summer holiday: write an E-Mail to students to inform them about the upcoming 
bicycle helmet program and tell them to bring their bicycle helmet, if they have one, to 
their accommodation in Linköping 

4. August: Start of the first actions at Nolle-P (welcome period for new students at 
university) when the new students arrive at Linköping University; continuing with 
more actions in the middle of August when all students have arrived at university 

5. During the whole year actions will take place (see 4.4.2 Proposal for actions) 
6. Spring: Observation of number of students wearing a bicycle helmet at the same 

places and time of day as has it been done in June; handing in the questionnaire to the 
same randomly selected courses as it has been done one year before. 

7. Publish and compare the results every year  
8. Install automatic counting of people who wear a helmet, as part of a project at 

University, in one course. The goal of the automatic counting is to count the students 
automatically that wear a helmet and present the result every day e.g. digital at 
university. This could be a university project where different sections work together. 

4.4.2. Proposal for actions 
During the year the Action Plan takes place, several actions, programs, activities etc. will take 
place at Linköping University. Eleven actions are proposed. All these proposed actions have 
to be modified when planning the Action Plan in detail. Days and place of the actions have to 
be discussed. It also has to be decided what actions fit best. More than one action can take 
place on one day but it is important to have actions spread over the whole study year to keep 
students remind to wear their helmet. 

4.4.2.1 Theme day: Bicycle Helmet 
One day at university, that is only about the risks going with a bike, especially without a 
helmet. Teachers will discuss the topic during their lectures. Racing cyclists, specialists from 
VTI as well as people that have been involved in a bicycle accident and accordingly people 
who have lost their friend, relatives etc. in a bicycle accident will talk about the risks of riding 
a bike without a bicycle helmet. 
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What is needed: support from university teachers, Swedish bicycling national team, popular 
racing cyclists and support from VTI (to present information as well as get in contact with 
victims). 
Potential Partner: VTI, Swedish national bicycling team, Swedish bike club, teachers and 
responsible persons at university, local media 

4.4.2.2 Let a number of balloons fly that represents people killed in bicycle accidents 
The number of people that have died due to cycling accidents in 2008 will be represented with 
black balloons that will be released at the same time at Kårallen (building at Campus 
Linköping). 
What is needed: black balloons, helium and information about how many people have died 
because of bicycle injuries in 2008 (in 2007, it have been 33 people (SIKA Statistik, 2008)),  
Potential Partner: Kanal Lokal Östergötland (TV Chanel) 

4.4.2.3 Change old to new 
Students who bring their old bicycle helmet to university get a new one for free. 
What is needed: helmets for free, solution to what to do with the old helmets 
Potential Partner: Vägverket (Swedish road administrator) 

4.4.2.4 Helmet selling at reduced price  
Students can buy a bicycle helmet at reduced price at Linköping University. 
What is needed: helmets, sponsor 
Potential Partner: Jula (mail order store), Maxpuls (sport store), Vägverket (Swedish road 
administrator) 

4.4.2.5 Helm bag, rain cap, cap for free 
Helm bags, rain caps and thin caps to wear under the bicycle helmet will be handed out for 
free to the people who show their bicycle helmet. 
What is needed: sponsor 
Potential Partner: Sport store (TeamSportia, Intersport…), Campushallen (fitness center) 

4.4.2.6 Distribute coffee to students with helmets 
On the way between student’s accommodation (e.g. Ryd) and Campus Linköping a portal will 
be placed, everyone who passes through and wears a helmet gets a paper cup from Pressyrån. 
With that paper cup, he gets a coffee for free in Pressbyrån at Campus Linköping. 
What is needed: portal has to be designed, coffee for free (sponsor) 
Potential Partners: Pressbyrån (food store) 

4.4.2.7 Reduced entrance to Kravall 
Students only have to pay half the price, for a Kravall (party organized by student sections), if 
they show their bicycle helmet at the pre-selling and at the entrance to Kårallen (building 
where the Kravall takes place) on the day of the chosen Kravall. 
What is needed: decide on which Kravall this Action will take place, find a sponsor 
Potential Partners: Corren (newspaper), Student sections 

4.4.2.8 Check my bike day 
Students that wear a helmet show that they are interested in safety. Students wearing a bicycle 
helmet will be rewarded with a free check and partly repair of their bikes from mechanics. 
What is needed: mechanics, tools and materials that are needed to do a quick repair, sponsor 
Potential Partner: Vägverket (Swedish road administrator), local media 
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4.4.2.9 Give us your best smile and we’ll give you free kit 
A Photograph makes pictures of people wearing a helmet. In C house (name of a building at 
Campus Linköping) the pictures will be presented on the TVs (they already have there). 
Students can vote for the best picture via SMS. The one who wins gets a new mobile phone 
with hands-free kit that they have their hands free when they are talking on the phone during 
cycling. 
What is needed: photograph, a sponsored mobile phone, SMS service 
Potential Partners: Tele 2 

4.4.2.10 Safety training with bicycles 
Students that have a helmet can sign up and take part at the safety training with bicycles. 
Students will compete against each other at safety training.  
What is needed: decide on place (maybe the safety training place in Linköping) to carry out 
the competition, support from the driving school that usually does these safety trainings with 
cars, ambulance man, body protection utensils (for e.g. arms and knees) 
Potential Partner: University sections, driving school 

4.4.2.11 Take care of your father 
Thank your father with a bicycle helmet at father’s day (08. Nov.). Students will be reminded 
one week before father’s day that they could thank their father giving him a bicycle helmet to 
show how much they care. 
What is needed: Poster that will be placed at university has to be designed 
Potential Partner: University section 

4.5. ITS applications 

One of the reasons for students not to wear a bicycle helmet is that they think a bicycle helmet 
does not look good. There are two ways to make bicycle helmets more attractive, one is to 
design a helmet that has a shape that is similar to a hat but still protects. The other way is to 
add different features to the bicycle helmet. These features can be for security but as well for 
entertainment. This chapter deals with possible enhancement of bicycle helmets. Some of the 
features exist already in cars or helmets for other purposes then cycling; others are just ideas 
on how to improve bicycle helmets and would probably exceed the bearing cost of a bicycle 
helmet. 
 

- Emergency call system 
The European Commission’s Intelligent Car Initiative promotes the eCall system, a new 
technology to make cars safer. 
 

“In the event of an accident, the on-board eCall device transmits an emergency call to 
the most appropriate public service answering point (PSAP) along with certain 
vehicle-related data (notably the vehicle's precise location). The system is based on the 
use of the single European emergency number 112 *, which will allow its 
interoperability throughout the European Union. The emergency call can be triggered 
either manually by the occupants of the vehicle or automatically, in the event of a 
serious accident, thanks to sensors installed in the vehicle.” (European Union, 2007) 
 

This eCall system could as well be integrated into a bicycle helmet and could save lives in the 
event of an accident. 
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- Forewarn of possible danger 
Scientist at the Massachusetts Institute of Technology developed a high tech bicycle helmet. 
The helmet listens to the audio, imagery, and motion of the environment and warns of 
upcoming dangerous situations. At routes the cyclist uses regularly, the helmet remembers the 
environment and can warn with a sound signal of pothole or other dangerous performance of 
the lane. (Group, Context-Aware Computing, 2006) 
 

- Acoustical and optical signals 
The same helmet that has been created by scientist of Massachusetts Institute of Technology 
provides a direction indicator. When the cyclists nodes to one direction e.g. to the right the 
right direction indicator flashes. Further a command from the cyclist activates hooter alarm. 
(Group, Context-Aware Computing, 2006) 
 

- Additional features 
For entertainment and to complete office work, further features have been installed at the 
bicycle helmet created by Massachusetts Institute of Technology. With the helmet it is 
possible to telephone, to listen to music, to dictate something or to deliver further information 
requested by the cyclist. (Group, Context-Aware Computing, 2006) 
 

- Burglary 
The problem of not knowing where to store the bicycle helmet has been mentioned by the 
respondent students. The easiest way would be to fix the helmet to the bicycle. A safe place to 
fix it could be the bicycle frame. On the bicycle frame an attachment like for drinking bottles 
could be assembled. A finger print scanner or RFID key tag could release the bicycle helmet 
from the attachment fast and with no effort. In case of burglary, GPS positioning could help to 
find the helmet and the bicycle again. 
 

- Reminder 
To not forget to use the bicycle helmet an acoustical signal could start when not wearing a 
helmet. When the bicycle exceeds for example 10km/h, two GPS (Geographic Positioning 
System) systems, one on the bicycle and one on the helmet could check their distance to each 
other. If they are not within one meter from each other an acoustic sound starts. 
 

- Verify the condition of the helmet 
A bicycle helmet protects as good as the condition of the helmet material is. If the helmet has 
cracks or other damage, it does not protect probably. Scratches are visible damages on 
helmets but sunlight as well harms the material of the helmet after some time. Therefore a 
technology used by the company 3M Österreich GmbH for helmets used in forestry as well as 
in building and construction industry could be integrated into the helmet. A sensor at the 
helmet measures the exposure of ultraviolet rays and provides a visual indicator. This visual 
indicator is conducted as a red circle on the helmet. The color of the helmet fades with the 
time the helmet is exposed to the sun. When the helmet does not provide safety due to 
influence of sun rays the circle will be white and the helmet needs to be exchanged to a new 
one. (3M Österreich GmbH , 2009) 
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5. Summary and Conclusion 
When starting to collect information regarding bicycle helmet usage one comes across very 
contraire attitudes. The justification for wearing a bicycle helmet is occurring to Tjärnberg 
(2003 p. 6): 
 

1. About 40% of the cyclist that have been killed each year in Sweden would have 
survived if they would have used a bicycle helmet. 

2. The number of concussion is 60 to 70% lower among injured cyclists who have 
used helmets. 

3. The brain is very fragile, even a moderate hit can cause a serious injury. Arms and 
legs can often be repaired, while brain damage is a permanent disability. 

 
In the year 2007, 2,910 persons have been severely injured in bicycle accidents in Sweden. 33 
persons have been killed in a bicycle accident and 535 persons have been diagnosed having a 
concussion (a) SIKA Statistik, 2008). Referring to Tjärnberg that would mean that 13 of 33 
persons would have survived the bicycle accident and the number of concussion would 
decrease from between 321 to 214 if the cyclists would have worn a bicycle helmet when the 
accidents happened. 
 
The method of the case study of this paper was a paper questionnaire that has been handed out 
to students at Linköping University. A partial result of this survey is that 37% of the 
respondents have been involved into a bicycle accident and 68 of them have not been wearing 
a bicycle helmet when the accident happened. 11% received slight head injury treated at 
hospital but without admission as an inpatient. 6% received serious head injuries that were 
treated at hospital as an inpatient. Most common injury occurred to be abrasion and bruise. 
7% received a slight head injury and 4% severe head injury. 
 
Since 1988 the Swedish National Road and Transport Research Institute VTI, does annual 
observations of bicycle helmet usage in Sweden. The last observation has been carried out in 
2007 as an order by Vägverket, the Swedish Road Administration. The result of the last 
observation in 2007 has summarized the comparison of the observation of 2006 with 2007 as 
follow: (Thulin, 2008) 
 

1. Bicycle helmet usage for children up to 12 years is increasing due to the bicycle 
helmet law in 2005. 

2. Children between 13 and 15 years as well as adults have not been influenced by the 
bicycle law for children up to 15 years in 2005. 

3. A continuing general rise of bicycle helmet usage (from 24.7 to 26.7 percent) has been 
observed (weighted average of the exposure data among children and adults). 

 
When examining the result of the questionnaire the number of students at Linköping 
University wearing a bicycle helmet is quite low but the cycling time of most of the 
respondent within one week is considerable with between 1 and 4 hours. Only 16% of the 
respondents have a bicycle helmet at all and more than half of them only wear it never or 
almost never. 
 
The rate of bicycle helmet usage depends on attitudes and beliefs students have towards 
wearing a bicycle helmet. Occurring to Sixten Nolén (2004 p. 12) attitudes and beliefs that 
bicyclist have about wearing helmets are divided in attitudes that are in favor for wearing a 
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helmet and attitudes that are against using a helmet. In favor of using a bicycle helmet 
because of: 
 

• Increased safety 
• A role model for other cyclist 
• Obligation 
• Positive peer group pressure 

 
Against the use of a helmet because of: 
 

• Discomfort 
• Negative appearance 
• Practical problems 
• Negative peer pressure 
• Risk perception 
• Cost of a helmet 
• Lack of awareness and/or knowledge about helmets 

 
The result of the survey carried out in this paper confirms these reasons. The three most 
important reasons for wearing a bicycle helmet are according to the respondents of the 
questionnaire as follow: 
 

1. Increased safety 
2. Obligation 
3. A role model for other cyclist 

 
The three most important reasons for not wearing a bicycle helmet are according to the 
respondents of the questionnaire as follow: 
 

1. Practical problems 
2. Negative appearance 
3. Discomfort 

 
Part of the result of this paper is as well to find solutions to decrease or eliminate students’ 
denegation towards wearing bicycle helmets. Therefore the reasons for not wearing bicycle 
helmet have been analyzed and suggestions to increase the bicycle usage rate have been made. 
The practical problem of having no way to fix the bicycle helmet to the bicycle turned out to 
be an elementary problem as a result of the questionnaire. The practical problem could be 
solved in two ways. First would be to provide students the opportunity to store their helmets 
at university, i.e. provide lockers. The second would be to find out a way to fix the bicycle 
helmet to the bike. The second one, a way to fix the bicycle helmet to the bike is probably the 
more efficient one because it is difficult and expensive to provide a locker for every student 
who wants to store his or her bicycle helmet at university. Furthermore, a way to fix the 
bicycle helmet to the bike that no one can steal it could in general increase the decision to go 
with a helmet to other places then university (shopping, discotheque …). The easiest solution 
would be to fix the helmet to the bicycle. A safe place to fix it could be the bicycle frame. On 
the bicycle frame an attachment like for drinking bottles could be assembled. A finger print 
scanner or RFID key tag could release the bicycle helmet from the attachment fast and with 
no effort. In case of burglary, GPS positioning could help to find the helmet and the bicycle 
again. 
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Other ITS applications that could make a bicycle helmet more attractive and decrease the 
negative appearance are described in chapter 4.5. 
 
The lack of information regarding bicycle helmets and bicycle related injuries as well as the 
wish for cheaper or free bicycle helmets have also been important measures to increase the 
bicycle helmet usage. Therefore within the action plan, informing students at university and 
handing out bicycle helmets at university has been recommended in this paper. 
 
Opposite to increasing the bicycle helmet usage by making the usage more attractive to 
cyclists, the possibility of establishing mandatory bicycle helmet laws exists. Bicycle helmet 
usage is mandatory for children in Sweden under 15 years since 2005. Mandatory bicycle 
helmet laws for all cyclists and at all weather conditions and as well inside as outside urban 
areas exist only in Australia, Finland, Malta, New Zealand and Portugal. Mandatory bicycle 
helmet laws for children and youths are more common and countries with currently no law 
mostly attend to launch mandatory bicycle helmet laws until a certain age. The enforcement 
and fines in the countries with a mandatory bicycle helmet law are different defined. In all 
European countries measures regarding informing people about the risk of bicycling as well 
as the goal to increase the bicycle helmet usage exist. To sum up the result of the question in 
the questionnaire about a mandatory bicycle helmet law, students think that it is necessary to 
have a mandatory law if the goal is to increase the number of students wearing a bicycle 
helmet but in general they are against a new law and want to decide themselves if they should 
wear a helmet or not. This result is as well underlined by the conversation with students 
during the accomplishment of the survey. In the handbook of traffic safety measures Elvik, et 
al (2004) tries to evaluate specific traffic safety measures. Three potential effects of 
mandatory wearing of bicycle helmets have been found as follow:  
 

1. Helmet effect: The protective effect of bicycle helmets against head injuries. 
2. Behavioral effect: The effect of wearing a helmet leads to less careful behavior and 

increases the risk of being involved in an accident. 
3. Exposure effect: The effect of mandatory wearing helmets reduces the attraction of 

cycling and reduces the number of cyclists. 
 
To sum up the result of this paper more information regarding bicycle helmets and cycling as 
such, bicycle helmets for free or at least for reduced prices and to somehow change the 
attitudes towards bicycle helmets is important to increase the number of students wearing a 
bicycle helmet at Linköping University. As the most important reasons for not wearing a 
bicycle helmet, practical problems due to having no opportunity to fix the bicycle helmet 
secure to the bicycle, the fear of negative appearance and the discomfort of wearing a bicycle 
helmet have been mentioned. Therefore a continuative work to this paper, a detailed action 
plan and way of implementation is suggested. Further the ITS application suggested in this 
paper to improve the attractiveness of bicycle helmets can be the basi of further research. 
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Appendix A 
BICYCLE HELMET SURVEY AT UNIVERSITY LINKÖPING 

Thank you for taking the time to complete this questionnaire. Your feedback is important to me. 
 
Your participation at this questionnaire is voluntary. Your answers are treated strictly confidential. 
The result of my Master Thesis will be published at Linköping’s University in fall 2009. 
 
If you have any questions concerning the questionnaire, do not hesitate to ask me right away or write 
an e-mail to suspr994@student.liu.se. 
 
Best regards 

 Susanne Pröstl 

Part I: Demographic data 

 

 

 

 

 

 

  Are you male or female?  

� Male 

� Female 

  How old are you? Please write down your age.__________ 

  What country do you come from? Please write down the name of the country you 
come from. ____________________ 

  At which faculty are the majority of the courses you take at Linköping University? 
In the bracket, you find the acronyms for the faculties. Please check one answer. 

� Arts and Sciences (FilFak) 

� Health and Sciences (HU) 

� Science and Engineering (LiTH) 

� Educational Sciences (UV) 

� Other: _________________________ 

  At which Campus are the majority of the courses that you take at Linköping’s 
University held? Please check one answer. 

� Campus Valla 

� Campus US 

� Campus Norrköping 

�  Other: _________________________ 

  At what level of your studies are you? Please check one answer. 

� Undergraduate student 

� Master student 

� Doctoral student 

� Other: _________________________ 
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Part II: Questionnaire 

 

 

 

 

  To which student category do you belong? Please check one answer.  

� Swedish student  

� Exchange student (e.g. Erasmus)  

� International student (e.g. free mover)  

� Other: _________________________ 

  Do you have a bicycle helmet?  

� Yes 

� No (continue to question 12) 

  How often do you use your bicycle helmet? Please check one answer.  

� Always  

� Almost always  

� More than half of the time  

� Less than half of the time  

� Almost never  

� Never (continue to question 12) 

  When do you use your bicycle helmet? Use a scale of 5 (always) to 1 (never)  

 On the way to university   5 � 4 � 3 � 2 � 1 �  N/A �  

 When I go shopping   5 � 4 � 3 � 2 � 1 �  N/A �  

 In my free time     5 � 4 � 3 � 2 � 1 �  N/A �  

 When I go to work    5 � 4 � 3 � 2 � 1 �  N/A �  

 When I visit my friends/family  5 � 4 � 3 � 2 � 1 �  N/A �  

 When I exercise    5 � 4 � 3 � 2 � 1 � 
 N/A � 

  What are your reasons for wearing a bicycle helmet? Please evaluate each reason by 
checking the appropriate field. Very important reason (5), unimportant reason (1) 

 Because of safety reasons  5 � 4 � 3 � 2 � 1 �  N/A �   

 To be a role model for others  5 � 4 � 3 � 2 � 1 �  N/A �  

 Because my friends also wear a helmet 5 � 4 � 3 � 2 � 1 �  N/A �  

 Because I am used to   5 � 4 � 3 � 2 � 1 �  N/A � 

 Because my parents wear a helmet 5 � 4 � 3 � 2 � 1 �  N/A �  

 Other reasons:  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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  What are your reasons for not wearing a bicycle helmet? Please evaluate each reason 
by checking the appropriate field. Very important reason (5), unimportant reason (1) 

 Wearing a bicycle helmet is uncomfortable (e.g. too hot in summer): 

 5 � 4 � 3 � 2 � 1 �  N/A �  

 I feel that wearing a bicycle helmet has a negative effect on my appearance (destroys 
haircut, looks ridiculous): 

 5 � 4 � 3 � 2 � 1 �  N/A � 

 A bicycle helmet is inconvenient to carry around and store: 

 5 � 4 � 3 � 2 � 1 �  N/A �  

 Almost no one at Linköping’s University wears a bicycle helmet: 

 5 � 4 � 3 � 2 � 1 �  N/A �  

 The risk that I have a bicycle accident is very low: 

 5 � 4 � 3 � 2 � 1 �  N/A �  

 A bicycle helmet is too expensive: 

 5 � 4 � 3 � 2 � 1 �  N/A � 

 I do not think that a bicycle helmet protects me from serious head injuries: 

 5 � 4 � 3 � 2 � 1 �  N/A � 

 Other reasons: 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

  Have you been involved in a bicycle accident?  

� Yes 

� No (continue to question 17) 

  In what type of accident have you been involved? Please check one answer.  

� Accident resulting in serious injury with admission to hospital as an in-patient 

� Accident resulting in slight injury treated at hospital but without admission as an in patient  

� Accident resulting in very slight injury treated medically outside hospital  

� Accident without consequences  

  What kind of injury did you receive in your bicycle accident? In the bracket you 
find the Swedish expression for the different injuries. Please check one or more 
answer(s).  

� Abrasion (skrubbsår), bruise (blåmärke)  

� Laceration (skärsår)  

� Fracture (brott)  
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� Slight head injury  

� Severe head injury  

� Other injuries: 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

  Were you wearing a bicycle helmet when the bicycle accident happened?  

� Yes 

� No 

  How much time do you spend riding your bicycle during one week? Please check 
one answer. 

� < 1 hour 

� between 1 and 4 hours 

� between 5 and 8 hours 

� > 8 hours 

  Do you think a mandatory bicycle helmet law is necessary to increase the bicycle 
helmet usage at Linköping University to 50 percent within the next two years? 

� Yes 

� No 

 Please explain your answer: 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

  In your opinion, how important are the following measures to improve bicycle 
helmet wearing at Linköping University? Please evaluate each reason by checking 
the appropriate field. Very important measure (5), unimportant measure (1) 

 Provide more information about the risk of cycling: 

5 � 4 � 3 � 2 � 1 �  N/A � 

 Encourage the attitude that it is smart to wear a bicycle helmet: 

5 � 4 � 3 � 2 � 1 �  N/A � 

 Provide a possibility to fix the bicycle helmet to the bike: 

5 � 4 � 3 � 2 � 1 �  N/A � 

 Provide bicycle helmets for reduced prices at Linköping University: 
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You have reached the end of the questionnaire. 
Thank you very much and have a nice day ;-) 

5 � 4 � 3 � 2 � 1 �  N/A � 

 Privilege students that are wearing a bicycle helmet: 

5 � 4 � 3 � 2 � 1 �  N/A � 

 Arrange sport activities including the bicycle: 

5 � 4 � 3 � 2 � 1 �  N/A � 

  In your opinion, how could the number of students wearing a bicycle helmet be 
increased to more than 50 percent at Linköping University without a mandatory 
bicycle helmet law? Please write down your ideas. 

 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

 


