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Abstract. The purpose of this article is to present the results of a follow-up study conducted on drivers with low vision using a telescopic system and having followed an evaluation and training program and obtained a driver’s licence. The study compares the road safety of new drivers using a bioptic telescope and that of two other groups of new drivers of the same age, with and without license restrictions. The study also documents the impact of driving on the social participation of drivers with a bioptic telescope and their level of satisfaction with regards to the bioptic telescope.
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1.  Introduction

A bioptic telescope consists in a miniaturized telescope set up on the glass lens, usually for one eye (Figure 1). It offers three levels of visual perception (peripheral and central in the traditional non telescopic part and central in the telescopic part), which help to improve visual acuity when necessary. Only five studies have evaluated driving efficiency with a bioptic telescope in terms of the number of traffic accidents or offences. The limits of these studies reside in the fact that the control groups are not comparable as they include the total driver population, with different driving experiences and various age groups [1]. Five states including Maine [2], New York, California [2], Massachusetts and Texas [3] statistically compared accident rates among drivers using a bioptic telescope. There are also a few studies concerning the impact of driving with a bioptic telescope on the quality of life and independence in everyday life. Taylor [4] reports a high satisfaction level among users of bioptic telescopes in Illinois (n=100) in terms of social life, recreational activities and productivity.
2.  Research hypothesis
Drivers using a bioptic telescope (experimental group):

H1: 
commit no more offences than the reference group (matched according to age, driving experience and license restrictions except for bioptics), within the first two years of obtaining their driver’s license. 
H2: 
commit no more offences than the total population (matched according to age and driving experience), within the first two years of obtaining their driver’s license. These drivers possessed a license with no restrictions.

H3: 
sustain no more traffic accidents than the reference group (matched according to age, driving experience and license restrictions), within the first two years of obtaining their driver’s license. 
H4: 
sustain no more road accidents than the total population (matched according to age and driving experience), within the first two years of obtaining their driver’s license. 
H5: 
became more socially active during their first two years of use.
H6: 
are satisfied with their technical aid during the first two years of use.

3.  Methods

3.1 Research design and Selection of the participants
A quasi-experimental design with prospective measures (two years follow-up) was developed with an experimental group (with congenital visual impairment and driving with bioptics) and two control groups (with and without license restrictions), matched according to driving experience and age. Three groups were formed for this study. Table 1 describes the groups of participants.
Table 1. Participants’ profile

	Characteristics 
	Experimental. (n=10)
	Reference
(n=17)
	Total population
(n=24944)

	Age: Average in years [s.d]
	32.5 [4.6]
	31.9 [4.3]
	30.3 ± 4.3

	Gender : 
	
	
	

	
- male : 
	7 (70%)
	10 (59%)
	10,061 (40%)

	
- female : 
	3 (30%)
	7 (41%)
	14,883 (60%)

	Oculovisual disability
	
	
	

	
- Congenital : 
	10 (100%)
	n.a.
	n.a.

	
- Hereditary : 
	4 (40%)
	n.a.
	n.a.

	Primary diagnosis (code)
	
	
	

	- Oculocutaneous albinism (270.2)
	6 (60%)
	n.a.
	n.a.

	- Nystagmus (379.5)
	1 (10%)
	n.a.
	n.a.

	- Optic atrophy (377.1)
	1 (10%)
	n.a.
	n.a.

	- Degenerative myopia (367.1)
	1 (10%)
	n.a.
	n.a.

	- Achromat (69)
	1 (10%)
	n.a.
	n.a.

	Restrictions or conditions
	
	
	

	- no condition
	0
	0
	17,466 (70%)

	- wearing glasses or contacts
	10
	17
	7,478 (30%)

	- annual medical exam
	10
	13
	0

	- vehicle with a maximum weight of  <2,500kg)
	10
	17
	0

	- medical : bioptic system 
	10
	0
	0


The pilot program, inspired by the program conducted at the West Virginia Rehabilitation Center [5], was adapted to Quebec’s legislative and administrative contexts. Each candidate completed 51.6 hours of in-class training and 104.5 hours of practical road training.
3.2 Data collection and Data analysis

The Quebec’s public car insurance traced the driving records of the experimental and , reference groups as wells as for total population. These records presented offences (demerit points) and accidents (material and bodily damages) according to inclusion and match criteria set out earlier. For the experimental group, the Life-Habit and optometric data (Driver Profile) were collected during the first week of the driving program. After the first and second year following the obtainment of the license, three additional questionnaires completed either in person or by phone, by a research assistant. The assessment measures that were carried out were the:
· Life habits measurement (LIFE-H) [6] witch documents the subjects’ social participation. It includes 69 items that can be grouped in 12 categories. The accomplishment scale ranges from 0 to 9 (0: not performed, 1: performed by a substitute, 2: performed with difficulty and with assistive technology and human assistance, 3: performed with difficulty and with human assistance, … to 9: performed with no difficulty and no assistance). Finally, the satisfaction level in terms of the accomplishment of life habits is rated on a scale from 0 to 5 (from very unsatisfied to very satisfied). For the study, 62 items were selected in nine categories that involve going outside the home (food, healthcare, travels, responsibilities, interpersonal relationships, consumption of goods and services, education, work and recreational activities).
· Quebec User Evaluation of Satisfaction with Assistive Technology (QUEST) [7] was used to measure satisfaction and included a score for technological aspects and services and an overall score. This validated test includes a total of 12 items to evaluate. The user must rate his/her level of satisfaction on a scale from 1 to 5 (1: not satisfied to 5: very satisfied) for each item. 
· Life Events Checklist”. [8] This tool allows for the documentation of important events experienced by a person that may interfere with his/her life (e.g. a pregnancy, death, move, job change). It provides a list of events rated according to severity. 
H1 and H3 were verified using a chi-square test and corrected with the arcsinus function for small samples. H2 and H4 were verified using Poisson’s Law. To verify H5 and H6, a Wilcoxon test (nonparametric test with 2 related samples) with repetitive time factor measurements was used to verify if there were changes for each life habit and QUEST’s items after the first and second year of driving with a bioptic telescope. 
4.  Results

Throughout the first two years following the obtainment of a driver’s license, the experimental group had an average of 0,40 accident with a standard deviation of 0,70. Compared to the reference group and total population, the statistical analysis shows that there is no significant difference in the number of traffic accidents (unilateral test with (=5%). The experimental group has an average of 0,10 traffic offence with a standard deviation of 0,32. The statistical analysis shows that there is no significant difference with regards to the two other groups in terms of traffic offences. 

The item-by-item analysis shows in table 3, that there were changes in terms of travels (4 items), consumption (1 item) and recreational activities (1 item). Also, there were 18 items for which changes were noted in terms of satisfaction with regards to the accomplishment of life habits.

The participants of the experimental group are extremely satisfied (4,52 with s.d. of 0,33) with their bioptic telescope after the 1st year and satisfaction level remains unchanged during the 2nd year. Table 3 presents the score for all QUEST variables. 
Data obtained from the “Life Events Checklist” over a 2-year period, show a score ranging 0-149 points, that is deemed insignificant. 
5.  Discussion and Conclusion
Results confirm our 6 hypothesis. Results regarding the number of offences and accidents show that drivers using a bioptic telescope and having completed an eight-week training are similar to drivers of the same age, with the same driving experience and who drive with a license, with or without restrictions, in Quebec. Our results can thus be generalized for all new drivers aged 25-35. They are hence different with the results of the four American studies conducted with non comparable control groups, e.g. representing all drivers of all ages with various driving experiences [1,3]. The positive results in terms of the social participation of drivers using a bioptic telescope are similar to [9] in terms of dependency, social function and role difficulties. Results concerning satisfaction towards the technical aid (bioptic telescope) show that the aid is comfortable, efficient and durable, and that customer services were always accessible and adequate. The fact that the satisfaction level is so high shows that users are well trained and adapted very well. This study has few limitations.
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Table 2.  Analysis of the Accomplishment of Life Habits

	Life Habits
	
	T0
(before obtention)
	
	T1
(1 yr after) 
	
	T2
(2 yr after)
	T0 vs T1
	T0 vs T2
	T1 vs T2

	
	n
	Mean [s.d.]
	n
	Mean [s.d.]
	n
	Mean [s.d.]
	p
	p
	p

	6.2.2   Driving an automobile
	8
	0,13 [0,35]
	10
	7,80 [0,63]
	10
	7,70 [0,95]
	0,007
	0,008
	0,655

	6.2.6   Taking a taxi
	10
	8,60 [1,26]
	4
	5,00 [0,00]
	5
	5,00 [0,00]
	0,046
	0,046
	1,000

	6.2.7   Riding a bicycle
	10
	8,90 [0,32]
	10
	5,30 [0,95]
	9
	5,00 [0,00]
	0,003
	0,004
	1,000

	6.2.12 Using long-distance bus services
	9
	6,89 [3,41]
	5
	5,00 [0,00]
	5
	5,60 [1,34]
	0,046
	0,892
	0,317

	9.1.11 Eating at a fast-food restaurant
	10
	5,00 [2,31]
	10
	7,30 [1,64]
	10
	7,80 [0.63]
	0,035
	0,010
	0,414

	12.2.3 Going to the movies, theatre, or concerts
	9
	4,33 [2,65]
	9
	7,56 [1,33]
	8
	8,00 [0,00]
	0,023
	0,053
	0,317


Table 3.  Evaluation of the Satisfaction Towards the Technical Aid
	Satisfaction  (/5)

How satisfied are you with,
	T1 (n=10)

Mean [s.d.]
	[image: image1.jpg]


T2 (n=10)

Mean [s.d.]

	1. 
the dimensions (size, height, length, width) of your AD?
	4,6 [0,5]
	4,5 [0,7]

	2. 
the weight of your assistive device?
	4,3 [0,7]
	4,6 [0,5]

	3. 
the ease in adjusting (fixing, fastening) the parts of your AD? 
	4,1 [1,1] (n=9)
	4,5 [1,0]

	4. 
the safety of your assistive device?
	4,8 [0,4]
	4,7 [0,5] 

	5. 
the durability of your assistive device? 
	4,4 [0,5] (n=9)
	4,5 [1,0] 

	6. 
the ease to use of your assistive device?
	4,5 [0,5]
	4,7 [0,5] 

	7. 
the comfort of your assistive device?
	4,2 [0,9]
	4,4 [1,1] 

	8. 
the effectiveness of your assistive device?
	4,6 [0,5]
	4,7 [0,5] 

	9. 
the service delivery programme in which you obtained your AD?
	4,3 [0,7]
	4,4 [0,7]

	10. 
the repairs and servicing (maintenance) provided for your AD? 
	4,3 [0,5] (n=6)
	 4,4 [0,7] (n=8)

	11. 
the quality of the professionals services you receive for your AD
	5,0 [0,0]
	5,0 [0,0] (n=9)

	12. 
the follow-up services provided for your assistive device? 
	4,8 [0,4] (n=9)
	4,8 [0,5] (n=8)

	Total score QUEST
	4,5 [0,3]
	4,6 [0,4]
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Figure 1. Bioptic Telescope









