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SUMMARY 

Functional abilities used for driving decline as we age with a potential risk increase. 
Experience and careful behaviour can to some extent compensate for degraded 
abilities. However, functional degradation can develop slowly and in disguise. 
Furthermore, changes in traffic and vehicle design could increase the demands on 
the aging driver. Thus, there is a risk for both over and under confidence in driving 
performance. Refresher courses for senior drivers can be a means which has been 
used in some countries with good results to promote a sustained or even improved 
safe mobility (e.g. USA and Canada). A recent evaluation of such a refresher course 
conducted in Norway revealed a tentative reduction in risk for participants one year 
after completion. Similar courses are also organised in Sweden. However, Swedish 
courses have never been evaluated. Thus, as a first step a survey was carried out by 
means of structured telephone interviews among stakeholders and organiser of 
refresher courses. The survey provided valuable knowledge concerning e.g. course 
content, organisation, and execution. The courses were in general highly appreciated. 
However, there were concerns regarding recruitment of participants, lack of 
evaluation, and a demand for more practical training and even a strong interest 
driving simulators. As a second step a survey was planned and conducted among 
past and present course attendants. Thus, 162 course participants of which 112 were 
past attendees and 50 had just started the course answered two separate 
questionnaires (pre and post course). According to the pre-questionnaire senior 
drivers are quite careful drivers and specifically female drivers. However, it was also 
found that being able to drive was considered very important and contributes to 
health and well-being. Thus, refresher course can fill a need for senior drivers and 
improve safe mobility. The post-questionnaire results revealed participants as eager 
to learn and curious. Courses, leaders and material were highly rated and their 
expectations were well met. However, a lack of practical training was noted. 
Furthermore, a majority felt as better and safer drivers after the course even if 
behaviour and driving frequency was not changed. Knowledge about 6 out of 25 
course topics was improved but in general not generally manifested in perceived 
driving behaviour changes. It was found that course participation contributed to 
positive feelings in general. However, answers gave a hint that deciding when to give 
up driving can be a difficult task. Finally, ideas are given for further work and for 
improved evaluation efforts by connecting the investigation to the Goals for Driver 
Education framework.  

Key Words: older drivers, refresher courses, training, safety, mobility 



 
PURPOSE OF THE STUDY 

Getting older often implies impaired hearing, eyesight and ability to react fast, which 
might create problems for older car drivers specifically in complex traffic situations. 
Furthermore, performance decline can develop slowly and be difficult to consciously 
comprehend. Thus, mobility demands could be in conflict with traffic safety. Still, 
extensive experience and defensive driving behaviour can partly compensate for low 
performance. Furthermore, dedicated refresher courses could improve both mobility 
and safety [Bédard, 2004; Nasvadi, 2007; Bédard et al., 2008; Scufa, 2008] However, 
Nasvadi & Vavrik [2007] identified a need to consider individual differences and 
Marottoli et al. [2007] the added value with practical training.  

Most evaluations of refresher courses are from USA and Canada and very few 
European studies can be found. Nevertheless, Ulleberg [2006] performed an 
evaluation of a refresher course given in Norway with regard to mobility and accident 
risk by comparing course attendees with randomly selected peer drivers. He found no 
effect on mobility but a tentative reduction of 22% in accident risk one year after 
course completion. Sweden and Norway are very similar in many aspects. The 
Norwegian Public Road Administration [NPRA) offers a voluntarily refresher course 
called Drivers 65+ to drivers aged 65 and above with similar content as 
corresponding course in Sweden. However, there are a fundamental difference 
between Sweden and Norway in that refresher courses are offered by the NPRA to 
all driver license holders as they reach the age of 65 while in Sweden courses are 
run by public organisations who also recruit attendees. Furthermore, courses in 
Norway are longer and course leaders are certified by NPRA. Thus, it was decided to 
investigate refresher courses offered in Sweden in a similar manner as Ulleberg did 
even if accident statistics was not possible to consider in the current study. Initially, a 
survey was made among course organisers, experts and stakeholders [Nyberg, Levin, 
Peters, 2008] to get their view. This was followed by an investigation among current 
and past course attendees to catch the users point of view. The aim was thus to 
conduct a first evaluation of refresher courses for older drivers in Sweden.  

MATERIALS AND METHODS 

This study consists of two parts: a telephone interview with stakeholders and 
organiser of refresher courses for older drivers and two postal surveys among past 
and present course attendees. The aim of the first part of the study was to catch the 
organisers point of view. Thus, structured telephone interviews were performed with 
eleven experts from traffic safety organisations, mobility centre, motor clubs and 
organizations of retired people. Some of the interviewed persons were active course 
leaders. The aim of the second part was to investigate the users experience and 
standpoint.  Thus, two questionnaires (pre and post) were compiled consisting of 35 
respectively 38 questions. 

In total 162 course attendees answered the two questionnaires of which 50 pre and 
112 post. Respondents were contacted through course organisers. Questionnaires 
were either sent by post (previous attendees) or handed over at course start. 
Responses were either sent by mail or collected by course leaders in closed 
envelopes. Demographic data for the two groups of respondents is shown in Table 1. 
The mean age was over 70 years, gender distribution was rather equal, and almost 
all (97%) were active license holders for passenger cars.  



  
Item Pre questionnaire Post questionnaire 
Number 50 112 
Age (years) mean/SD 72.9/5.7 73.5/5.6 
Gender (male/female) 26/24 60/51 
Single/cohabitant1 11/34 35/75 
Residence (city/country) 45/2 - 

License2 (A, B, C, D) 4 A, 47 B3, 6 C, 6 D 103 A, 102 B4, 15 C, 7 
D 

Annually driven distance 
median (km) 5000  10000  5000 - 10000 

Table 1 Demographic data for the respondents of the two questionnaires 

The results are mainly presented as descriptive statistics and tested for possible 
gender differences. The level of significance is stated in the text and the following 
levels were used (< 1%, < 5%, < 10% (tentative), and  10% not significant).  

RESULTS 

1. Telephone interview with stakeholders and experts 
A catalyser for the development of refresher courses for older drivers in Sweden was 
a project called Objective facts, Solutions and Intensions (OLA) coordinated by the 
Swedish Road Administration. OLA was intended as a means to realize the Vision 
Zero and decrease the most serious traffic accidents. The predominant refresher 
course for older drivers is called 65+ with the objective to provide knowledge about 
age related decline in driving performance and effective counter means aiming to 
promote sustained or improved safety and mobility. 65+  is basically a theoretical 
course and the study material is based on research results, accident statistics and 
traffic expert knowledge. It was produced in collaboration between the Swedish 
driving school association, a motor club, a traffic safety association and retired 
people s associations. The content is in short:  

o The road, the car and the driver 
o Driving on a rural roads 
o Entering main road, right of way, crossings and roundabouts 
o The dangerous left turn (right hand side driving in Sweden) 
o New traffic rules and regulations, restricted licenses and commentary driving 
o Aging impact on performance and abilities, compensatory behaviour, traffic 

medicine 
o Optional practical driving (e.g. skid training)   

All interviewees meant that refresher courses were very popular as expressed by the 
attendants. They also expressed a firm belief in the benefit of refresher courses in 
terms of improved safety and mobility. However, courses are not evaluated and there 
is a need to carry out systematic and scientifically based evaluations. 

                                                

 

1 Living in a household with two or more persons 
2 A = Motor Cycle, B = Passenger car, C = Truck, D = Buss 
3 3 missing data 
4 5 missing data, 5 did not have B-license 



 
The actual content and execution of courses can differ between organisers. Three 
main categories of course leaders were identified. Firstly, organisation members 
(amateurs with no expertise knowledge) usually serving as a course moderator. 
Secondly, organisation members with some interest and/or domain knowledge acting 
as a traditional teacher. Finally, leaders with a past traffic-related professions e.g. 
police officers, driving teachers, and traffic inspectors. The course leader has a great 
impact on form, content and outcome of the courses. Despite this, there is no 
certification of course leaders in Sweden. Practical training was very much 
appreciated by attendants when included and there seems to be a demand for more 
practical training. Course material should be updated and generally improved and 
there is a need for more course leaders. Even if, no organization had any experience 
of simulator based training, they were positive to try such training methods.  

Refresher courses for older drivers have no official status in Sweden and it is not 
mandatory to participate. Thus, it is up to the organisers to recruit participants where 
as in Norway all driving license holders over 65 years of age are offered to take the 
course given by the national road administration. Thus, participants are most 
frequently members of the organizations, which imply that many are excluded. This is 
recognised as a problem. Gender distribution among participants was reported to be 
quite equal except for practical driving where men dominate. However, there was a 
wish to reach more women as they were assumed to have less driving experience 
compared to men. The experience was that males dominate as drivers even if both 
spouses are license holders. 

 

2. Pre questionnaire  course participants 
The pre questionnaire was answered by 50 course participants at the first occasion. 
One of the first questions concerned who was driving short respectively long trips. 
The results can be seen in Table 2. Males drove more frequently and dominate as 
long tip drivers. In one case there was another person who drove long trips.   

Short trips Long trips 
Ego 53% (43% , 57% ) 60% (31% , 69% ) 
Partner 21% (44% , 56% ) 22.5% (33% , 67% ) 
Equal 26% 17.5% 

Table 2: Distribution of driving for short and long trips (  = female, 

 

= male) 

Section B included questions about accident involvement. There was only one 
person who had been involved in a crash and that was minor collision where the 
driver was not at fault. Section C consisted of questions concerning driving habits. 
Nine statements were answered in terms of how frequent these conditions occurred 
(see Table 3). The results show that the respondents consider themselves as quite 
careful drivers. However, female drivers tentatively (<10%) avoided stressful situation 
and felt more insecure than male drivers (Mann-Whitney U test).  

Statement 25%/Mdn/75% 
1. I drive faster than speed limit to follow the traffic flow. 2/3/3 
2. I overtake if the lead car is slowing down to speed limit 1/1/2 
3. I speed at traffic light to pass before green will change to red 1/2/3 
4. I drive faster than speed limit if good conditions and low traffic 2/2/3 



 
Statement 25%/Mdn/75% 
5. I avoid driving if I fear it will become stressful 1/2/3 ( > ) 
6. I feel insecure when I am driving 1/2/2 ( > ) 
7. I worry about potential risks 1.25/2/3 
8. I feel uncertain about other road users intentions 2.5/3/3 
9. I get support from passenger when driving (in/out, navigation) 1/1/2 
Table 3: Median (Mdn) and quartiles for 9 statements on driving habits (1= never, 2= 
seldom, 3 = sometimes, 4 = often, 5 = always)  

Next was a set of twelve traffic situations considered a potential cause to avoid 
driving (see Table 4). It was found that female drivers avoid darkness, snow, low 
friction risk, roundabouts, difficult crossings and parking more frequently than male 
drivers (<5%). Furthermore, it was found that female drivers had changed their 
driving habits during the last 10  15 years more as they avoid slippery roads 
significantly (<5%) more frequently than the male drivers (Mann-Whitney U test).  

Statement: I avoid

 

25 %/Mdn/75% Avoid more 
1. rain 1/2/2 14% 
2. darkness 2/3/3 ( > ) 48% 
3. snow 2.5/3/ ( > ) 62% 
4. slippery roads 2.5/3/4 ( > ) 68% ( > ) 
5. rush  2/3/3 40% 
6.  motorways 1/1/1.5 2% 
7. long distances 1/2/3 52% 
8. roundabouts 1/1/2 ( > ) 8% 
9. difficult crossings 1/2/2 ( > ) 6% 
10. parking houses 1/1/3 14% 
11. parallel parking 2/3//4 ( > ) 40% ( > ) 
12. unknown roads and 
environments 

1/2.5/3.75 18% 

Table 4: Median (Mdn) and quartiles for responses to twelve statements on 
avoidance (1= never, 2= seldom, 3 = sometimes, 4 = often, 5 = always) and change 
over past 10  15 years  

The next two questions concerned travel needs and the need to drive your own car 
(see Table 5). The stated need was quite high and highest for other which was 
access to recycling sites (5 replies). There were no significant gender differences.  

Activity Travel need 
25 %/Mdn/75% 

Need of own car 
25 %/Mdn/75% 

1. Daily shopping 2/3/3 2/3/3.5 
2. Infrequent shopping 2/3/4 2/3/4 
3. Family and friends 3/3/3.75 3/3/3.5 
4. Health care 2/2/3.75 2/2/3 
5. Physical training 2/2/3 2/2/3 
6. Vacation and holiday 3/3/4 2/3/4 
7. Other 2.5/4/4 2.5/4/4 

Table 5: Median (Mdn) and quartiles for responses about travel and driving need (1= 
no need, 2= some need, 3 = great need, 4 = indispensible) 



  
Finally, four questions were asked about perceived condition (health, quality of life, 
social life and feeling active) and the importance of being able to drive. The result is 
shown in Table 6.  

Condition Current status Importance of own car 
1. Health 5 (good) 5 (great importance) 
2. Quality of life 5 (good) 6 (very great importance) 
3. Social life 5 (good) 5 (great importance) 
4. Feeling active 4 (almost always) ( > ) 5 (great importance) 

Table 6: Median responses (1= very bad, 2= bad, 3 = tolerable, 4 = satisfactory, 5= 
good, 6 = very good) to questions on current status and importance of own car  

A Mann-Whitney U test revealed one significant (1%) gender difference; males felt 
less active than females. There was a significant correlation between social life and 
the possibility to drive your own car (<1%) but not for the other conditions.  

2. Post questionnaire 
The post questionnaire was answered by 112 past course participants (several 
courses and locations). The respondents were initially asked about their motives for 
taking the course. The eight most frequent motives are shown in Table 7. The wish to 
learn more, curiosity and recommendations were most common. The only significant 
(5%) gender differences found were that traffic changes and feeling unsafe were 
more frequent causes among female drivers (Mann-Whitney U test).  

Cause Percent Cause Percent 
Learn more 83 % Social activity 24 % 
Curiosity 50 % Other 12 % 
Recommendation 42 % Spouse 11 % 
Traffic changes 37 % ( > ) Unsafe 8 % ( > ) 
Table 7: The most frequent motives for joining the course   

Next there were sixteen questions concerning respondents  opinion about the 
courses and perceived impact (see Table 8). In general, the courses were rated very 
high in almost all aspects. Course quality and instructors were rated very high (> 6), 
expectations, fulfilled expectations and recommendation results give a very positive 
picture. However, the balance between theory and practice (below 4 and 16% no 
practice at all) can not be considered as good. Behaviour (Q13) and driving 
frequency (Q15) were rather unaffected while 57% and 71% felt that safety 
respectively overall influence was positive. No gender differences were found.  

Question Scale M/SD 
1. Course quality 1 = very bad to 7= very good 6.30/0.87 
2. Course instructor 1 = very bad to 7= very good 6.56/0.73 
3. Group discussions 1 = very bad to 7= very good 5.68/1.04. 
4. Course material 1 = very bad to 7= very good 6.10/0.83 

5. Theory/practice5 1 = too much theory, 4 = good 
balance, 7=too much practice 3.64/0.91 

                                                

 

5 16 % no practice at all 



 
Question Scale M/SD 

6. Lecture/discussions 1 = too much lecture, 4 = good 
balance, 7=too much discussion 4.04/0.48 

7. Ego activity 1 = not at all to 7 = to a large extent 4.43/1.85 
8. Expectations 1 = very low to 7 = very high 4.88/0.99 
9. Fulfilled expectances 1 = very bad to 7 = very good 6.11/0.99 
10. Recommend 1 = nor at all to 7 = definitely 6.63/0.72 
11. Learn 1 = nothing to 7 = very much 5.50/1.01 
12. Self assessment 1 = nothing to 7 = very much 3.94/1.49 
13. Changed behaviour 1 = nothing to 7 = very much 3.77/1.37 
14. Changed safety 1 = less safe to 7 = more safe 4.95/1.03 
15. Changed driving freq 1 = less to 7 = more 4.05/0.58 
16. Total impact 1 = much worse to 7 = much better 5.02/0.85 
Table 8: Group means (M) and standard deviation (SD) for sixteen questions about 
course content and influence   

The respondents were asked to assess the course impact in terms of twenty-five 
course topics on knowledge and behaviour (see Table 9). The scale used was 1 = 
much better to 5 = much worse  (3 = indifferent ).  

Course topics Knowledge 
25%/Mdn/75% 

Behaviour 
25%/Mdn/75% 

Difference  

1. Traffic rules (K > B) 1/2/2 2/2/2 Z=-2.83,p<.05 
2. Road, vehicle, human (K > B) 2/2/3 2/3/3 Z=-2.11,p<.05 
3. Traffic medicine (K > B) 2/2/3 2/3/3 Z=-1.80,p<.10 
4. Basic driving 2/3/3 2/3/3 Ns 
5. Distance keeping 2/3/3 2/3/3 Ns 
6. Left turn (K > B) 2/2/3 2/3/3 Z=-2.60,p<.05 
7. Overtaking (K > B) 2/3/3 2/3/3 Z=-1.80,p<.10 
8. Alcohol, drugs 2/3/3 3/3/3 Ns 
9. Medication and driving (K > B) 2/3/3 3/3/3 Z=-1.89,p<.10 

10.

 

Sleepiness at the wheel 2/3/3 2/3/3 Ns 
11.

 

Safety belt, airbags 3/3/3 3/3/3 Ns 
12.

 

Speed and safety (K > B) 2/3/3 2/3/3 Z=-1.77,p<.10 
13.

 

Crash injuries (K > B) 2/3/3 2/3/3 Z=-2.83,p<.05 
14.

 

Driving in darkness 2/3/3 2/3/3 Ns 
15.

 

Bad weather, road condition 2/3/3 2/3/3 Ns 
16.

 

Passing road work 2/3/3 2/3/3 Ns 
17.

 

Emergency vehicles (K > B) 2/3/3 2/3/3 Z=-2.24,p<.05 
18.

 

Eco driving (K > B) 2/2/3 2/2.5/3 Z=-3.55,p<.05 
19.

 

Buying the right car 2/3/3 2.75/3/3 Ns 
20.

 

Vehicle adaptation (K > B) 2/3/3 2/3/3 Z=-2.36,p<.05 
21.

 

Cruise control (K > B) 2/3/3 3/3/3 Z=-1.94,p<.10 
22.

 

ABS and ESP 2/3/3 2/3/3 Ns 
23.

 

Navigation (GPS) 2/3/3 3/3/3 Ns 
24.

 

Other support systems (K > B) 2/3/3 3/3/3 Z=-1.71,p<.10 
25.

 

Crash scene behaviour (K > B)

 

2/2.5/3 2/3/3 Z=-2.41,p<.05 
Table 9: Median (Mdn) and quartiles for responses on course impact on knowledge 
and behaviour with respect to 25 possible topics (Ns = no significant difference) 



  
Knowledge was improved (median = 2) for 6 topics traffic rule , road vehicle, 
human , traffic medicine , left turn , eco driving , and crash scene behaviour . For 
other topics it was indifferent. Interesting is also to note that in eight cases was the 
impact on knowledge significantly (<5%) greater than on behaviour (Wilcoxon test). It 
was considered interesting to know potential causes to give up driving. The most 
frequent motives were feeling unfit to drive, bad health, relatives and crash 
involvement (Table 10). There were no gender differences.  

Cause Percent Cause Percent 
Self assessed unfit 77% Financial 19% 
Declined health 74% Better public transport 14% 
Children & relatives

 

52% New residence 13% 
Accident/crash 24% Certain age 9% 

Table 10: The eight most frequent potential motives to give up driving  

When asked about feelings associated being forced to give up driving sadness, 
restricting and loneliness were the most common feelings (see Table 11). Men found 
it more insulting than women to have to give up driving.  

Feeling Percent Feeling Percent 
Sad 66% Indifferent 5% 
Limiting 52% Other 5% 
Lonely 20% Relief 3% 
Insulting 9% Unfair 1% 

Table 11: The eight most frequent feelings related to being forced to stop driving   

Course impact on feelings can be seen in Table 12. A Kolmogorov Smirnov test 
showed that the course had a positive effect on the participants with respect to all 
listed feelings. No gender differences were found.  

Feeling M/SD Feeling M/SD 
Stressed 3.64/0.91 Happy 4.37/0.80 
Calm 4.24/0.81 Uncertain 3.46/1.04 
Angry 3.44/1.06 Unpleasant 3.50/0.99 
Tense 3.52/0.99 Free 4.30/0.85 
Satisfied 4.26/0.75 Amused 4.36/0.89 

Table 12: Group means (M) and standard deviation for the most frequent feelings 
associated with course participation (scale 1 = less to 7 = more)  

DISCUSSION 

The interviews showed clearly that courses are highly appreciated but recruiting 
principles should be improved to engage more participants. This could possibly be 
done by applying the Norwegian policy and quality. Thus, all senior drivers should be 
offered to participate and course leaders should be certified. The current situation 
makes it quite difficult to know how many courses are given and number participants 
and to evaluate the impact on traffic safety and mobility. Furthermore, practical 
training should be integrated to enhance the potential effects of the course. However, 
the objective should be to improve self assessment and risk awareness not driving 



 
skill per se. The interest in simulator-based training could be developed as described 
by Peters and Nielsen (2007). The pre-questionnaire revealed that participant were 
careful drivers and specifically female drivers. However, careful driving behaviour can 
have a negative effect on mobility and the importance to be able to drive was clearly 
expressed by the respondents. Health, life quality, social life and activity depend to a 
great extent on being able to drive. Thus, refresher courses can clearly fill a need. 
The post-questionnaire disclosed that senior drivers are eager to learn, curious and 
course participation was not driver so much by feeling unsafe as a driver even if 
traffic changes was motive specifically for female participants. Participants were 
highly positive to course quality, instructors/teachers, and material. High expectations 
were met but there was a lack of practical training which is likely to improve the 
outcome. A majority of the participants felt that the course had a positive impact in 
general and specifically on safety. Knowledge was improved for but increased 
knowledge was in general not followed by a corresponding change in 
behaviour(Table 9). There could be several factors contributing to this lack of change 
e.g. no need for change, lack of training, resistance to change and lack of self 
assessment. The most frequent potential motives to give up driving were self 
assessed fitness and declined health status. This can only be realised if the driver is 
well calibrated in terms self assessment. Thus, improved self assessment should be 
a prime goal for refresher courses. This is even more pronounced when considering 
the results concerning feelings associated with being forced to give up driving (Table 
11). Finally, it was interesting to note that taking the course had a positive effect on 
the participants  feelings (Table 12). In general it seems like the refresher courses fill 
an important role for senior drivers but there is still room for improvements. However, 
improvements in terms of safety and mobility impact need to be further investigated.  

The current study was a first attempt to evaluate refresher courses for senior drivers 
in Sweden and we found that the methodology used in this study can be improved.  
The scale used for questions on knowledge and behaviour changes should be more 
sensitive and negative impact reduced. There were very few cases with negative 
impact. A 7-graded scale should be tried with only one negative alternative. 
Furthermore, questions on course impact should be related to education goals and 
the most relevant framework for driver education is the GDE framework described by 
Hatakka et al. [2002]. There should even be general (not item specific) questions 
aiming to capture changes in terms of improved self assessment and risk awareness.   

CONCLUSIONS 

o Highly appreciated courses according to organisers and users 
o Extend recruiting basis, identify critical groups & offer to all senior drivers 
o Careful drivers, specifically female drivers 
o More practical training requested and could improve outcome 
o A majority of the drivers felt more safe and skilled after the course 
o Course participation improved knowledge more than behaviour 
o Course participation improved also general well-being 
o Sweden should consider the Norwegian concept to improve courses 
o Questionnaires and scales can be improved to better catch critical changes 
o GDE framework should be considered for further evaluation efforts 
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