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Road authoritiesareunder increasing pressurefrom advertiserstoallow
video advertisingin theright-of-way but areunder standably concer ned
about whether video signs constitute a driving hazard. At the City of
Toronto'srequest, acomprehensive assessment of traffic safety impacts
related tosuch signswascarried out in aseriesof studiesinvolvingthree
downtown intersections and an urban expressway site. An on-road eye
fixation study wascarried out to determineif driverslook at video adver -
tising signs. Conflict studies were conducted to determineif therewere
mor e conflictson inter section approacheswith visiblevideo signsthan on
those without such signs. A before-and-after sign installation study of
headwaysand speedson theurban expressway wascarried out. Crashes
wer e compar ed beforeand after sign installation at the expressway and
threeintersection sites. Finally, a public survey was conducted to deter -
mineif video advertisingwasper ceived to affect traffic safety. On thebasis
of theeyefixation study and thepublic survey data, it isappar ent that video
advertising can distract driversinappropriately and lead to individual
crashes. However, the evidence from other studies was not consistent
and suggests that for the particular signs studied, overall impacts on
traffic safety arelikely to be small. Further studies, especially prospec-
tiveoneswith larger crash data sets, arerequired to be certain about the
findings. A comparison between thisstudy and an earlier onesuggeststhat
therearelargedifferencesin driver distraction depending on the place-
ment and the environment in which thesign isseen. Further studiesare
required to determine factorsthat minimizedriver distraction.

Road authorities are under increasing pressure from advertisers to
allow commercialization of the right-of-way as one method of devel-
oping revenue streams to offset budget constraints. In Toronto,
Canada, numerous applications have been made for theright to erect
video advertising signs at downtown intersections and along urban
expressways. An on-road eye movement study of 61 commercial
signs along the downtown portion of the Gardiner Expressway had
raised concerns about distraction dueto video advertising (1). Signif-
icantly more glances and, even more important, significantly more
glances that lasted %, s or longer were made to video signs than to
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scrolling text, roller bar, or static billboard signs. The effectiveness of
video advertising in attracting drivers' attention is no doubt linked to
its attributes of movement and brightness, which make it more likely
to be noticed by drivers. In addition, video advertising may retain
driver attention longer because of the continuous stream of changing
images, which are potentially more interesting to look at than static
images. Giventhe greater attention-attracting qualitiesof video adver-
tising signs, road authorities are understandably concerned about
whether these signs congtitute adriving hazard.

Although there is much concern about the impact of roadside ad-
vertising, there have been few studiesin this area, and most of them
aredated and deal with static billboardsrather than video advertising,
which could be expected to be much more distracting (2). A review of
five such studies, all carried out between 1961 and 1965, concluded
that the signsdid not contribute to accidents (3): two studies showed
no effect, two studies that did find an effect were subsequently dis-
credited, and one found an effect but did not separate the conflicts
arising from entering and exiting commercial premises from the
distracting effect of the signs themselves.

At therequest of thecity of Toronto, acomprehensive assessment
of traffic safety impacts related to video advertising signs was car-
ried out in a series of five studies, each intended to answer specific
questions, asfollows:

e Study 1, eyefixation. Driver’ seye movementswererecorded as
they drove past video signslocated at three downtown intersections
and along an urban expressway. This study addressed two questions:
Dodriverslook at video advertising signsand if so, how frequently and
for how long? Do these glances occur at the expense of glances at
traffic-related signsand signal's, the speedometer, or rearview mirrors?

e Study 2, conflicts. A conflict analysis was undertaken at two
of the downtown intersections, comparing conflicts on approaches
where the video sign was visible (hereafter referred to as the video
approach) with those on approaches where it was not (hereafter
referred to as a nonvideo approach). The question addressed was,
Doesthedistraction from video signslead to anincreasein conflicts
that might indicate a deterioration in safety?

e Study 3, headways and speeds. Measures of headway and speed
were obtained from loop detectors on an affected section of an
urban expressway before and after the installation of a video sign.
A control section was used for comparison purposes. The question
addressed was, Does this distraction increase the frequency of short
time headway's or increase speed variance?

e Study 4, crashes. Collision frequenciesand patternson thevideo
approach were compared with those on the nonvideo approach before
and after theinstallation of video signsfor the three downtown inter-
sections. Inaddition, collision frequenciesand patternswere analyzed
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before and after sign installation for the video sign visible from the
Don Valley Parkway (DVP). Thisstudy addressed the question, Are
there indications of changesin collision patterns or frequency?

e Study 5, public survey. A survey at three downtown inter-
sections determined whether the public perceived video advertising
to have anegative effect on traffic safety.

STUDY SITE DESCRIPTIONS

Therewerefour study sites, including three downtown intersections
and one section on an urban expressway, for which video advertising
signswerevisible.

Thethree downtown intersection siteswereall four-leg signalized
intersectionswith two approach lanesin each direction and a posted
speed of 50 km/h. In each case the video sign could be observed
on two of the four intersection approaches but not on the other two.
Figure 1illustrates the site at Bay and College Streets.

TheDVPsiteisadivided, controlled-accessurban expressway, with
threelanes per direction, paved shoulders, and amedian barrier. The
posted speed limit is 90 km/h. Thereis avideo sign located off the
freeway, which is the only commercial sign visible to northbound
traffic. Thedriver' sview of thissignisintermittently partialy or fully
blocked from view by buildings and overpasses. The best sign visibil-
ity occurs during a5- to 7-s period before the driver passesthe sign.
Figure 2isamap of thesign location and the affected DV P segment.

Table 1 showsthedistance and time over which each video signwas
visibleaswell asthe distance and time over which theimageson each
video sign could be seen clearly enoughto identify them; that is, they
were legible.

STUDY 1: EYE FIXATION

Theaim of thefirst study wasto provide evidence concerning whether
drivers looked at video advertising signs and if they did, how that
affected their visual search related to other aspects of driving. The
reasoning behind the study was that direct evidence of driver distrac-
tion would be required to substantiate any claim of changes in head-
way's, speeds, conflicts, and crash frequenciesasaresult. Smiley et al.
provide afull report on this study (4). The methodology and results
are summarized in the following sections.

FIGURE 1 Video approach on Bay Street northbound toward
College Street, Toronto (circle indicates location of video sign).
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FIGURE 2 Location of DVP sign and affected DVP segment.

Methodology

Driver eye movements were recorded by using a head-mounted
EL-MAR Vision 2000 eye tracking system for 16 subjects, aged 25
to 50 years, asthey drove aong the DV P past the single video sign
and then through the three downtown intersections on both video and
nonvideo approaches. Subjects drove a passenger vehicle equipped
with asecond brake and were accompanied by adriving instructor and
researcher. To avoid influence on eye movement behavior, subjects
were not told the true purpose of the experiment, only that the study
would examine eye movement behavior in avariety of driving envi-
ronmentsin Toronto. The study was conducted during the summer in
dry conditionsin the daytime between the hours of 1000 and 1400. The
final data sampleincluded eye movement recordings from 69 inter-
section approaches and 14 passes of thevideo sign onthe DVP. Only
glancesthat occurred whilethe vehiclewasin motion were measured.

Results

The eye movement study indicated that the four video signs studied
attract driver attention in that the probability of adriver’ slooking at
the sign on agiven approach wasamost 1 in 2. The average glance
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TABLE 1 Video Advertising Sign Legibility
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Time
Distance Time Legible Visible at
Intersection Direction Legible at Speed Limit Distance Visible Speed Limit
Y onge and Bloor EB* 190 m 134s 260m 18.7s
(50 km/h) SB 180m 130s 400m 288s
Bay and College NB* 125m 9.0s 200m 14.4s
(50k m/h) wB 150 m 10.8s 210m 15.1s
Spadinaand Dundas SB* 190 m 134s 690 m 49.7s
(50 km/h) WB 180 m 13.0s 660 m 475s
DVP (90 km/h) NB* 450 mr* 18s 820 m** 33s

EB = eastbound, SB = southbound, NB = northbound, WB = westbound.

*Direction of travel for eye tracking analysis.

** Segments on which sign was obscured by overpasses were excluded.

lengthwas 0.5 s, similar to those found in studies of traffic signs. In
some cases glancesat video signswere made unsafely, that is, at short
headways (1 sor less), for long durations (1.47 s), and at large angles
(upto 31 degrees) off theline of sight. Considering al four video signs,
about one-fifth of the glances|asted longer than 0.75 s, the time that
isconsidered to be equivalent to minimum perception—reaction time
to the slowing of avehicle ahead. A total of 38% of the headways
measured during glances at video signs were lessthan 1 s. AlImost
one-fourth of the glances were at 20 degrees or greater off the line
of sight. Since perception—reaction time to an unexpected event can
takeontheorder of 0.75t0 1.5 s, glances at video signsat such angles
and headways could result in drivers' not detecting the slowing of
thevehicle ahead, afrequent event in congested downtown and DV P
traffic, and not stopping in time. However, it must be noted that for
the particular signs and sign placementsin this study, glances at static
signs (billboards and bus shelter ads) were made at even larger angles
and more frequently at shorter headways than those at video signs.
Furthermore, the longest glance recorded was for a static sign.

Although drivers|ooked at the video signson almost half the occa
sions that they were present, the majority of glances were looking
ahead at traffic, 76%. The next most prominent category wastraffic
signals and street name signs (7%) followed by pedestrians on the
sidewalks (or distant from the road), who did not present a potential
conflict with thedriver (6%). Although there was agreater proportion
of glances at commercial signs (static billboard plusvideo signs) on
thevideo approach, thisfinding appeared to be due mainly to thelack
of billboards on the nonvideo approaches at two of the three inter-
sections. At theintersection of Y onge and Bloor Streets, abillboard
that was visible on the nonvideo approach had been placed on the
reverse side of the video sign and was roughly equivalent in size to
the video sign. Although the video sign was on the same side of the
road as the driver, the billboard was on the opposite side, and thus
drivers had to look further off the line of sight to see the billboard.
Despite this larger angle on the nonvideo approach, the billboard
received amost twicethe number of glancesreceived by thevideo sign
on the video approach.

No evidencewasfound that glancesat video signsreduced the pro-
portion of glancesat traffic signsor signals. Therewasatrend toward
agreater proportion of glancesat mirrorsor speedometerson thevideo
approach. From thefew occasions on which therewere potential con-
flictswith pedestrians and cyclists, thereis no evidence that drivers
on the video approach were less likely to detect them.

Glancesat video signsas compared with those at static commercial
signs were associated with longer headways and were made closer

tothelineof sight. Both findingsindicate greater safety for video sign
glances.

Themost distracting sign, asindicated by the proportion of subjects
who looked at it and the total number of glances madeto it, wasthe
signat Bay and College Streets (see Figure 1). Thisfinding was despite
thefact that thissign was visible for the shortest time—about 70% of
the time available at the other two downtown intersections. It was
also smaller than the other signs, and subjectively the content wasless
entertaining. However, it was mounted lower, closer to the driver’s
lineof sight (2 degrees off theline of sight vertically ascompared with
5 degrees for the other signs), and was in arelatively less cluttered
environment, making it much more conspicuous. However, it was
further off theline of sight horizontally than the other two intersection
signs (6 degrees versus 3 and 4 degrees), which would have been
expected to discourage glances. Nonetheless it attracted the most
glances and at the widest angles.

STUDY 2: CONFLICTS

If video signsdistract drivers, it may be possibleto observeanincrease
in the number of conflicts recorded on approacheswith avideo sign
compared with those without such signs. Conflict studies were con-
ducted at two of the intersections at which observations were made
of driver eyefixations: Bay and College Streetsand Y onge and Bloor
Streets. Conflictswere examined in relation to three types of behavior
as drivers approached the intersection:

e Braking without good cause,
e Unwarranted lateral lane displacements, and
e Delayed start on green.

All of these behaviors potentially lead to sudden decreases in
headways, whichin turn can lead to rear-end or sideswipe collisions.

Methodology

At each intersection, there were two video and two nonvideo
approaches. The basisfor selection of two approachesfor comparison
wasthat they were asgeometrically similar aspossible, so that differ-
encesin conflict rates could be attributed to the presence of thevideo
sign and would not be influenced by differencesin geometry.
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Observerswere placed on the video and nonvideo approaches at a
distance of about 70 to 80 m from the intersection, which provided
themwithaclear view of vehiclesapproaching eachintersection. These
observers counted and recorded the number of brakings (without
good cause) and lateral lane displacementsin the center lane. (Because
of the use of the curb lane for loading and unloading passengers,
which could have compromised the reliable detection of conflicts,
only vehiclesin the center lane were observed.)

Asacontrol for exposure, the total number of vehicleseligibleto
be counted if braking or unwarranted displacements took place was
also counted so that the proportion of vehiclesengaged in these behav-
iors on each approach could be recorded. In order to assess delayed
starts on green, the time from the commencement of the green signal
until the front wheel s of thefifth vehiclein the queue crossed the stop
linewas measured, both for the video and nonvideo approaches. From
initial observations, the sample sizes were large enough to detect a
difference larger than 10% had such differences been present. Obser-
vations and measurements were conducted on weekdaysin off-peak
daytime periods during clear and dry weather conditions.

Four observers worked 15-min shifts followed by a 15-min rest
break and rotated between the approaches. This schedul e ensured that
each observer received adequate rest and stayed alert throughout the
datacollection process. To avoid hias, the observersand their super-
visor were blind asto the actual purpose of the study. They weretold
that the city was interested in gaining a greater understanding of
driver behavior at signalized intersections.

Results

At Y ongeand Bloor Streets, therewasasignificantly higher incidence,
by 60%, of driverswho applied their brakes without good cause on
the video compared with the nonvideo approach (19% versus 12%).
In contrast, there was no significant difference at the p < 0.05 level
inthe extent of unwarranted lateral lane displacementsor inthetime
it took for the fifth vehicle in a queue to cross the stop line after the
commencement of green. At Bay and College Streets, no significant
differences at the p < 0.05 level were found for any of the three
observed behaviors.

Sincethe video and nonvideo approacheswere geometrically sim-
ilar and had similar speeds and pedestrian activity, theonly reason that
could befound for increased braking on the video approach at Y onge
and Bloor Streets was the presence of the video sign.

STUDY 3: HEADWAYS AND SPEEDS

If video signs distract drivers, it may be possibleto seetheresultson
speeds and headway's between vehicles on an affected segment. Some
distracted drivers might slow, resulting in greater speed variability,
or might allow unsafe headways to devel op when they fail to detect
theslowing of the vehicle ahead. To test thishypothesis, speed, flow
(vehicles per hour passing apoint), and occupancy (the percentage of
time that the point is occupied by a vehicle) were compared before
and after installation of the video sign visible from the DV P.

Methodology

Datawere collected from one mainline traffic detector station in the
northbound lanes of the DV P, from which thevideo sign could be seen,
and compared with datafrom a detector station suitable as a control
in the southbound lanes, roughly opposite the northbound detector
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station. The sign was activated in April 2001. The before-and-after
months compared were

1. May 2000 compared with May 2001 (immediately after
activation) and
2. May 2000 compared with May 2002 (oneyear after activation).

For each set of data, 20-saverages of speed, flow, occupancy, and
average vehicle length in the median lane (Lane 1) were calcul ated.
Observations during congested periodswereremoved since congested
operation would be unlikely to be affected by the sign. Congested
periods were identified on the basis of low speed (<60 km/h), high
occupancy (>30%), or both. Periods with bad or missing data were
also removed.

Results

Before-and-After Speed
and Occupancy Comparisons

Before-and-after comparisons of average speed, occupancy, and their
standard deviations were made by calculating the ratio of the after-
period measure to the before-period measure, adjusted for changes
in these measures at the control site (i.e., the southbound detector
station). Thus aratio of more than 1 indicates an increase in amea-
sureafter signinstallation, and vice versa. Theresultsindicate aminor
decrease in mean speed (i.e., ratio <1) for most flows when May
2001 and May 2002 (after installation) are compared with May 2000
(beforeinstallation). Thisfinding was accompanied by a correspond-
ing increase in mean occupancy for these same comparisons and
anincrease in the standard deviation of speed for most flow levels
(i.e., ratio >1). A decrease in speed may be anticipated to improve
safety; however, the increase in mean occupancy (i.e., decreased
headway) and increased speed variancewould likely lead to adecrease
in safety.

Proportion of High 20-s Flows in Time Period

For themorning and afternoon peak periods and the northbound and
southbound directions separately, the average flow and proportion of
20-sflows above a certain level (2,340 vph) were computed. These
areindicators of dangerous headways (inverse of flow, i.e., <1.559).
Theresultsindicate anincreasein the proportion of northbound (video
approach) high flows when May 2001 and May 2002 are compared
with May 2000. However, thisincrease was matched by an increase
in this measure for the southbound (nonvideo) direction unaffected
by the sign and so could not be attributed to the sign.

Theresults of the speed-flow-occupancy analysisareinconsi stent
and thereforeinconclusive. Theresults of high-flow (short-headway)
analysis do not support the indications from the speed and occu-
pancy analysis of a possible deterioration in safety and operations.
The negative impacts suggested by the speed and occupancy analy-
sis are also not supported by the results of the collision analysis
presented next.

STUDY 4: CRASHES

If driversare distracted by video signs, they may slow or they may be
delayed in responding to the vehicle ahead, resulting in an increase
incoallisions, particularly rear-end collisions. Collision frequency and
pattern datawere analyzed for the three downtown intersectionswith
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video signs and for the DV P section on which asinglevideo signis
visible.

Downtown Intersection Sites with Video Signs
Methodology

Themethodology employed for the three downtown intersection sites
was abefore-and-after study using the approaches on which the signs
arenot visibleto control for changesin safety that may be unrelated
tothevideo sign. The before and after periodsfor each location were
asfollows:

Intersection Before Period After Period

Y onge-Bloor Jan. 1996 to Nov. 1999  Jan. 2000 to Oct. 2002

Bay—College Jan. 1996 to Dec. 2000 Feb. 2001 to Oct. 2002

SpadinaAve—~  Jan. 1996 to Nov. 2000  Jan. 2001 to Oct. 2002
Dundas St.

Construction records were reviewed, and they indicated no sig-
nificant activity during the analysis period that may have affected
the results.

Collisionswereidentified as related to the video approaches if
at least one vehicle in the collision originated on either of those
approaches. All other collisions were assigned to the comparison
(nonvideo) approaches.

The empirical Bayes methodology was used to properly account
for the effects of traffic volume changes by using safety performance
functionsthat rel ate crash experienceto theaverage daily traffic (ADT)
entering an intersection. These safety performance functions were
availablefrom previous studies done by the city. The methodol ogy for
combining data to get an average effect over the three intersections
was the weighted log odds ratio. Significance tests at the 5% level
were performed on thelog oddsratios calculated. The average effect
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cited isthe exponent of that ratio and is also stated in terms of a per-
cent increase or decrease. For example, an effect of 1.006 indicates
apercent increase of 100 (1.006 — 1), or 0.6%.

Results

Table 2 showstotal, injury, and rear-end collisions before and after
sign installation on the affected (video) and comparison (nonvideo)
approaches, together with the average effect for the threeintersections
considered together. Overall, there was no effect on total collisions
(0.6% increase on video approaches). There was a nonsignificant
43.2% increaseininjury collisions. For rear-end collisionstherewas
anonsignificant 12.9% increase on approacheswherethe video sign
was visible. None of theresultsis statistically significant (p > 0.05)
because of the small sample size of collisions.

Considering collisions at individual intersections, results at two
of the three intersections (Spadina-Dundas and Bay—College) are
indicative of anincreasein rear-end aswell astotal collisionsonthe
video compared with the nonvideo approach. Theformer isstatisticaly
significant (p < 0.02, effect not shown). However, the results at the
third intersection, Y onge and Bloor, show an nonsignificant decrease
in total and rear-end collisions.

Further analysisof the Y ongeand Bloor Streetssign was carried out
with an expanded database that added the intersection collisions to
those classified asmidblock for which at |east one vehiclewasheading
toward theintersection. The motivation for thisanalysiswasthat the
signat theY onge and Bloor Streetsintersection, because of itsheight,
may encourage looks from agreater distance back from the inter-
section than thesign at Bay and College Streets. (Indeed, asubsequent
analysis of the angle and distance at which the glances were made
confirmed this supposition.) The further analysis did not materially
alter the conclusions in that the effects were in the same direction
(increase or decrease) when the within-block effects were compared

TABLE 2 Total, Injury, and Rear-End Collisions Before and After Sign Installation

Affected Approaches Comparison Approaches
Collisions Collisions
Months Months

Intersection Before After Direction Before After Direction Before After
Total collisions
Bloor and Yonge a7 34 SB;EB 32 24 NB;WB 26 29
Bay and College 60 21 NB;WB 28 11 SB;EB 13 4
Spadinaand Dundas 59 22 SB;wB 43 23 NB;EB 38 14
Average effect* = 1.006 (0.6% increase — p-value = 0.9681 — statistically insignificant)
Injury collisions
Bloor and Yonge 47 34 SB;EB 9 10 NB;WB 6 6
Bay and College 60 21 NB;WB 13 7 SB;EB 5 3
Spadinaand Dundas 59 22 SB;wB 9 8 NB;EB 10 3
Average effect* = 1.432 (43.2% increase — p-value = 0.1806 — statistically insignificant)
Rear-end collisions
Bloor and Yonge a7 34 SB;EB 11 6 NB;WB 12 15
Bay and College 60 21 NB;WB 2 6 SB;EB 3 3
Spadinaand Dundas 59 22 SB;wB 12 9 NB;EB 12 3

Average effect* = 1.129 (12.9% increase — p-value = 0.6527 — statistically insignificant)

*The average effect isfor all three intersections combined. It is the exponent of the weighted log odds ratio.
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with those effects based on the city-classified intersection-rel ated
collisions.

DVP Before-and-After Crash Analysis
Methodology

The methodol ogy employed to analyze before-and-after collision data
was a before-and-after study using a comparison group to control
for changesin safety that may be unrelated to the video sign. Safety
performance functions were not available to do aformal empirical
Bayesanadysisaswasdonefor thedowntown intersections. The before
period was January 1996 to March 2001. The after period was May
2001 to October 2002.

The video segment isnorthbound on the DV Pfrom Eastern Avenue
to 160 m north of Queen Street with the sign located as shown (see
Figure 2). Threedifferent potential nonvideo, southbound DV P com-
parison segmentswere used: Queen to Dundas, Eastern to Queen, and
Eastern to Dundas. The most appropriate is Eastern to Queen since
the other two include the Eastern-Richmond exit diverge, which is
likely to increase collision frequency.

Callisionsidentified by the city as interchange-related and those
that did not occur on the DV P but were not identified asinterchange
(i.e., those that occurred on ramps or on overpasses) were excluded
from the analysis. Because of the short after period and the small
number of collisions, theanaysisonly considered changesin collisons
overall and did not separate out individual collision types, as was
donein the analysis of the downtown intersections.

Results

As can be seen from Table 3, total collision frequency remained
unchanged and there was a negligible increase in injury collision
frequencies on the video approach based on the most comparable
section, that is, the comparison between Eastern and Queen.

There were large decreasesin collisions on the video approach
based on the two other comparison groups, but the effects havelarge
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standard errors and areinsignificant at the 5% level except for those
for total collisions using the southbound Queen to Dundas segment
as the comparison group. As mentioned earlier, thisis not the most
appropriate comparison group in that it includes aramp diverge, a
feature not present on the video segment.

STUDY 5: PUBLIC SURVEY
Methodology

A questionnaire was designed to survey the public with respect to their
opinionson the safety of video advertising signs. A total of 152 per-
sonswere surveyed: 94 men and 58 women. Of thetotal, 37 were 18
to 29 yearsold, 90 were 30 to 55 yearsold, and 23 wereover 55. (Ages
for two subjectswere not recorded.) Participants were approached at
thethree downtown intersection siteswherevideo signswereinstalled.

Results

With respect to theimpact of video signson driver attention to pedes-
trians or cyclists, 65% of those surveyed said that these signs have a
negative effect. With respect to video advertising signsin the down-
town area, 59% said that asadriver, their attention is drawn to such
signsand 49% of those indicated a negative effect on driving safety.
With respect to these signs on the Gardiner Expressway, 59% said that
asadriver, their attention is drawn to these signs and 44% of those
indicated a negative effect on driving safety.

With respect to restrictions on video advertising in the interest of
traffic safety, 86% of subjects said there should be such restrictions.
Participants were offered sample restrictions, including “not on high-
ways,” “not at intersections,” “light level at night,” and “other.” Of the
total, 73% said that video signs should not be placed at intersections;
62% said the signs should not be on highways.

Given the small sample, asurprising number of drivers had expe-
rienced near-collisions—nine out of 152—and two had experienced
rear-end collisionsthat they associated with video advertising signs.

TABLE 3 Before-and-After Collision Analysis of DVP Segment Possibly Affected by Video Sign

for Total Collisions and Injury Collisions

Ratio of After
to Before, “Effect” for Affected
Before Period After Period Normalizing for Segment Using Specific
Collisions Collisions Differencesin Comparison Group
(Jan. 1996 to (May 2001 to Before and After (standard error)
March 2001) Oct. 2002) Period Length (p-value)
Section Total Injury Total Injury Total Injury Total Injury
NB affected 50 16 10 4 0.700 0.875 n/a n/a
segment
SB comparison 140 41 39 10 0.975 0.854 0.682 0.864
(Easternto (0.253) (0.481)
Dundas) [0.2088] [0.7772]
*SB comparison 62 19 11 3 0.621 0.922 1.000 1.093
(Easternto (0.423) (0.631)
Queen) [1.000] [0.8831]
SB comparison 78 22 28 7 1.241 1114 0.521 0.628
(Queento (0.200) (0.355)
Dundas) [0.0166] [0.2946]

Shaded results are statistically significant (P < 0.05).
*Most appropriate collision comparison.
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Participantswere asked to rate variousdriver distractionson ascale
of 1to 7 (1=not at al distracting, 7 = very distracting to drivers).
Video advertising signswererated at 3.7, higher than billboards (2.1)
but closeto the same asroad construction (4.0) and lower than in-car
cell phone use (5.6) in terms of distraction.

DISCUSSION OF RESULTS

A widerange of methodswas used to address the question of whether
driversaredistracted from the driving task by video advertising signs
and whether that distraction has subsequent impacts on headways,
speeds, conflicts with other vehicles, and crashes.

With respect to whether driversweredistracted whiletheir vehicles
werein motion, eye movement results suggest that a substantial pro-
portion of driverswill look once or more at agiven video advertising
sign, on average half at the downtown-intersection signsand athird at
the sign onthe DV P. Clearly, some video signsare more distracting
than others. An earlier study of commercial signson the Gardiner
Expressway (1) in Toronto (see Figure 3) found that one of the video
signs attracted on average 5.1 glances per exposed subject, consider-
ably morethat the 0.9 glance per exposed subject for the DV P video
sign. Thelongest glance at the Gardiner Expressway video sign lasted
3.2 scompared with 1.1 sfor the DV P sign. Compared with the DVP
sign, the Gardiner Expressway video sign wasvisibleand legiblefor
considerably longer (84 sversus 38 svisibility and 24 sversus 18 s
legibility at the speed limit of 90 km/h), had an uninterrupted view,
and, most important, was on acurve so that it appeared close to the
center of thedriver’slineof sight for about 24 sduring the approach.

The number of glances per individual video sign was small, and
so statistically significant differences in looking behavior were not
found. The most distracting sign as indicated by the proportion of
subjectswho looked at it, the total number of glancesmadetoit, and
thefact that it attracted glances farthest off the driver’ sline of sight
wasthesign at Bay and College Streets. Thisfinding was despitethe
fact that this sign was smaller than the other two signs, had subjec-
tively lessinteresting content, was farther off the line of sight hori-
zontally than the other two intersection signs (6 degrees versus 3 and
4 degrees), and wasvisiblefor the shortest time (9 sat the speed limit
or about two-thirds of the time available at the other two downtown
intersections). Intermsof attention-attracting advantages, thissignwas
mounted lower, was closer to thedriver’ sline of sight (2 degrees off

FIGURE 3 Distracting video sign (5.1 glances per exposed
subject) westbound on Gardiner Expressway, Toronto (7).
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the line of sight vertically as compared with 5 degrees for the other
signs), and wasin arelatively less cluttered environment, making it
much more conspicuous.

While glancing at the Bay and College Streets sign, one subject
looked at an angle of 31 degreeswhiletraversing theintersection. It
would be difficult to detect the slowing of avehicle ahead while
looking at such an angle.

Conflict studies were made at two downtown intersections. Only
one conflict measure showed asignificant difference between thevideo
and nonvideo approaches; however, the effect was sizeable. At Y onge
and Bloor Streets, the incidence of drivers applying their brakes
without good cause was significantly higher (by about 60%) on the
video approach. There were no statistically significant increasesin
conflictsat the Bay and College Streetsintersection, despite the fact
that thissign appeared to attract ahigher proportion of glances, longer
glances, and glances at wider anglesthanthesign at Y onge and Bloor
Streets.

Theresultsof thecollision analysisfor the downtown intersections
wereinsignificant and inconsistent. Also, the direction of effect did
not support the conflict study analysisin that collisions decreased on
the video approaches after sign installation at the Y onge and Bloor
Streets intersection.

For the DV P segment affected by the video sign therewasno con-
sistency between the results for the two sets of analyses conducted
(headway-speed-occupancy and collision).

Theresultsof the public survey showed that 65% of those surveyed
perceived a negative impact of video signs on safety due to driver
distraction. Given the small sample, asurprising number of drivershad
experienced near-collisions (nine out of 152) and two had experienced
rear-end collisionsthat they associated with video advertising signs.
Video advertising signs were rated close to the same as road con-
struction in terms of distraction. Thisfinding isaconcern given that
road construction is associated in many studies with an increase in
crashes (5).

CONCLUSIONS

On the basis of the five studies reported here and the amalgamation
with theresults of an earlier study of eye movementsfor avideo sign
on the Gardiner Expressway, it cannot be concluded at thistime that
video advertising signsare either safe or unsafe. The eyefixation study,
which was carried out with arelatively safe group of driversin the
daytime, showed that on average, with respect to number and duration
of glances, advertising signswere responded to in asimilar manner to
traffic signs. Nonethel ess, there wereindividual examples of unsafe
behavior associated with glances at signs.

The conflict study showed evidence of unsafe behavior at one of
thetwo intersections studied. Although the collision study also found
evidence of unsafe behavior, the negative impactswere not found at
the sameintersection where conflictswere significantly higher for the
video approach.

The headway-speed-occupancy and collision analysesfor the DVP
segment that was affected by the video sign show nonsignificant and
incongstent impactson safety. Longer after periodswould bedesirable
for amore reliable examination of changesin collision frequency.

The public survey indicated that amajority of driversbelieved that
video signs negatively affect driving safety, a surprising number
given the size of the sample that had experienced near-collisions or
collisions that they attributed to distraction by video signs.

Although the evidence is by no means clear cut in one direction
or the other, it isintuitively obvious that any distraction during the
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driving task within a busy environment increases the level of risk.
On thebasis of the eyefixation study and the public survey data, itis
apparent that video advertising can distract drivers inappropriately,
leading to individual crashes. However, the evidence from the head-
way and speed, conflict, and crash studieswas not consistent asto the
traffic safety impact, suggesting that for the particular signsstudied,
overall impactson traffic safety arelikely to be small. Further study
with larger crash data sets are required to be certain. In addition, a
prospective before-and-after safety study may be more definitivein
that it would be possible to compare before- and after-installation
conflict ratesand to try to better control for the effects of changesin
safety due to other factors.

A comparison between this study and an earlier one suggeststhat
theremay belargedifferencesin driver distraction dependent onthe
placement and environment in which the sign is seen. Therefore, it
wasrecommended that the city adopt a cautious approach to allowing
additional video signs at this time. Further eye fixation studies are
required to determine design and placement factorsthat keep driver
distraction to aminimum.
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