
America’s population is changing dra-
matically. The percentage of the popu-
lation age 65 or older continues to

grow. According to the Association for 
the Advancement of Retired Persons
(AARP, 2005):

[T]he percentage of persons age 65
and older who are licensed drivers
has increased from 61% in 1980 to

72% in 1990 and 80% in 2003. In
2003, about 1 in 7 licensed drivers
was 65 or older. By 2029, when the
last of the boomers (the generation
born between 1946 and 1964)1 turn
65, the proportion will be close to 
1 in 4.

Various physiological factors start to
change that can impact driving skills as
individuals age but especially after age 65.
Vision may begin to deteriorate, including
depth perception, field of vision, glare
intolerance, night vision, etc. Reaction
times begin to slow and motor skills and
muscle strength start to de crease. Older
drivers have more difficulty judging time
to collision speed of approaching vehicles.
The onset of arthritis, Alzheimer’s disease,
macular degeneration and other chronic
conditions may affect the ability to safely
operate a motor vehicle.

It is important to note that these fac-
tors can vary widely and may occur at
any age. Some drivers may be impacted
significantly while other aging drivers
may find little to no impact on their abili-
ty to drive. 

As the percentage of aging drivers
increases, it is important for employers, the
public and individuals to recognize and
respond to help reduce the frequency and
cost of vehicle crashes involving aging
drivers. Everyone will be impacted either

directly with their parents or indirectly in
sharing the road with aging drivers. 

Effective steps must be developed to
recognize and respond to this emerging
issue. Employers must consider that any
employee who drives for company busi-
ness reasons may present a significant
risk to the organization as the employee
increases in age.

Consideration for managing this expo-
sure must avoid any age-related discrimi-
nation bias. Effective strategies can
include the following. 

Medical Evaluation 
One of the recognized best practices in

any driver selection program is to incor-
porate medical examinations at time of
hire and at periodic intervals. This
process is most effective when conducted
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Many memorable first experiences
occur during our lifetimes, including
birthday, haircut, school, kiss, date,

love, car, day of work, work assignment,
ASSE meeting, ASSE Professional
Develop ment Conference (PDC).

I have been a professional member of
ASSE for 30 years and this is my first
column as Transportation Practice
Specialty (TPS) Administrator.  

I remember attending my first ASSE
chapter meeting while working for Wausau
Insurance Co. in midtown Manhattan. I
would take the subway with a few fellow
safety professionals down to the 14th Street
Armory where the monthly chapter meet-
ings were held for many years. The first
meeting was a pleasant experience because
it provided a nice break during the day and
I found everyone to be genuine and friend-
ly. The speakers were terrific and the topics
were always relevant, which helped me
build the confidence I needed to help our
clients. The bonus in those days was the
“rubber chicken” dinner, which actually
tasted like chicken. The camaraderie I rec-
ognized and appreciated at the first meeting
was a constant attribute at every meeting
throughout the ensuing years.

Unfortunately, I stopped attending
meetings on a regular basis after a few
years. I cannot remember why, but it may
have been because the Armory was no
longer available for meetings or perhaps it
was because I took a position with another
company or both. Whatever the reason(s), I
was just content to pay my dues and read
articles in Professional Safety. I am some-
what embarrassed to admit that aside from
paying dues and attending an occasional
chapter meeting, I was essentially an “inac-
tive member” for about 15 years.  

I reconnected with ASSE about 12
years ago when I attended my first PDC
in San Diego, CA. Aside from a terrific
venue, I found the same camaraderie and
professionalism that I had experienced at
the chapter meetings more than a decade

ago. Since then, I have had the good for-
tune and pleasure of attending the PDC
every year. I do not know if it was guilt
of nonparticipation for so many years or
if it was the normal midlife urge to give
back, but it was not until I had spoken to
another member about his extensive
involvement that I became receptive to
the notion of getting involved. The merits
of this interaction were still not enough
for me to pull the trigger.

How I eventually became involved
occurred by pure accident—or perhaps it
was fate. I was in need of answers to some
questions and some solid information in
my preparation to serve a client that was
anticipating a 400% increase in its private
passenger fleet due to an anticipated acqui-
sition. As a result of my attendance at sev-
eral PDC sessions, I was confident that
Carmen Daecher would be able to assist
me. Carmen was coming to New York City
to attend a TPS Advisory Committee meet-
ing, so we met there. This was my first
meeting and from then on, the rest is histo-
ry. I went to virtually every meeting there-
after for the next several years. Two years
ago, I was elected to serve as Assistant
Administrator to Doug Cook.

During the past 5 years, I have had the
privilege of serving on the Advisory
Committee with three past administrators
(Carmen Daecher, Bobbie Athey and
Doug Cook) as well as the other dedicat-
ed TPS officers. I also respect the efforts
of past TransActions editor Nancy
Bendickson and current editor Nadine
Levick who make this publication possi-
ble three times per year.

The reason for my continued involve-
ment in TPS begins with the opportunity
to work with great professionals through-
out the year and the many friendships 
I have seen among the tenured commit-
tee members during and after their terms
have expired. Everyone on the commit-
tee is dedicated to their profession and  
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On Nov. 24, 2008, the Worker Visi bility
Act (23 CFR Section 634) takes effect.
This new regulation will impact many

public and private agencies, organizations
and companies that previously were not
encompassed by this type of visibility and
conspicuity safety requirement.

Pursuant to Section 1402 of the Safe,
Accountable, Flexible, Efficient Trans -
portation Equity Act: A Legacy for Users
(SAFETEA-LU), this final rule establish-
es a policy for the use of high-visibility
safety apparel. The Federal Highway
Administration (FHWA) established a
new part in Title 23, Code of Federal
Regulations (CFR) that requires the use
of high-visibility safety apparel and pro-
vides guidance on its application (http:// 
tcd.tamu.edu/documents/ttctc/Final_Rule
_Workers_Visibility_11-24-06 .htm). This
rulemaking applies only to workers who
work within the rights-of-way of federal-
aid highways. FHWA is taking this action
to decrease the likelihood of fatalities or
injuries among workers exposed to the
hazards present on these highways.

The Worker Visibility Act specifies that
“all workers within the right-of-way of a
federal-aid highway who are exposed
either to traffic (vehicles using the highway
for purposes of travel) or to construction
equipment within the work area shall wear
high-visibility safety apparel.” The term
“workers” is defined as follows:

[P]eople on foot whose duties place
them within the right-of-way of a
federal-aid highway, such as highway
construction and maintenance forces,
survey crews, utility crews, respon-
ders to incidents within the highway
right-of-way and law enforcement
personnel when directing traffic,
investigating crashes and handling
lane closures, obstructed roadways
and disasters within the right-of- way
of a federal-aid highway.

Intended Use of
Safety Apparel Classes

•Class II 107-2004: Activities where
greater visibility is necessary during
inclement weather conditions or in work
environments with risks that exceed those
for Class I. Garments in this class also

cover workers who perform tasks that
divert their attention from approaching
traffic or are in close proximity to passing
vehicles traveling at 25 mph or higher.

•Class III 107-2004: Activities of
workers who face serious hazards and
often have high task loads that require
attention away from their surroundings.
Garments should provide enhanced visi-
bility to more of the body, such as the
arms and legs.

•207-2006 Public Safety Vest (PSV):
Devel oped as a more worker-friendly
standard for public safety workers, requir-
ing only 450 sq in of fluorescence but the
same 201 sq in of retroreflection of Class
II, which allows for a shorter vest to im -
prove access to belt-mounted gear (Traf -
fic Incident Manage ment Systems, 2008,
www .usfa .dhs.gov/ downloads/ pdf/ pub li
 cations/tims_0408.pdf) 

In February 2008, FHWA reviewed the
ANSI/ISEA 207-2006 PSV requirements
and found that PSVs are compatible with
ANSI Class II requirements for nighttime
visibility. As of Nov. 24, 2008, workers 
in a federal highway right-of-way must
wear high-visibility clothing that com-
plies with ANSI/ISEA 107-2004, Class II
or III, or 207-2006 PSV. (Class I vests do
not meet the requirements of the Worker
Visibility Act.) 

For more information on the Worker
Visibility Act, contact Hari Kalla, Office
of Transportation Operations, (202) 366-
5915 or Raymond Cuprill, Office of the
Chief Counsel, (202) 366-0791. Further
information may be found in the Manual
on Uniform Traffic Control Devices, 2003
ed. (with revisions number 1 and 2 incor-
porated) available at http:// mutcd .fhwa
 .dot.gov/pdfs/2003r1r2/pdf_index.htm.

Readers may also refer to Kimberlie
Johnson’s Safety 2008 presentation, “Safe
Practices for Traffic Incident Responders
(653), sponsored by ASSE’s Fire Pro tec -
tion Practice Specialty.  �

Nadine Levick, M.D. M.P.H., FACEM, FRACG,
DABFP, is an emergency medicine physician, cli-
nician, academic and researcher. She is leader in
the multidisciplinary field of EMS transport safety.
Levick has held senior faculty positions in aca-
demic centers in the U.S. and Australia, including
Johns Hopkins University, Columbia University
and the Royal Melbourne Hospital, and has
served as a physician with the Royal Australian
Flying Doctor Service in Australia. She also holds
an M.P.H. focused on injury prevention and con-
trol from Johns Hopkins University. She was a
faculty member at Johns Hopkins School of
Medicine and an adjunct faculty member in the
School of Public Health and she established an
interdisciplinary credit course at the Whiting
School of Engineering.
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Worker Visibility Act: What You Need to Know
By Nadine Levick, M.D., M.P.H., FACEM, FRACG, DABFP

to their passion for creating a safer 
workplace.

I have witnessed the same passion by
most everyone I have met in ASSE, which
makes our profession so special. I believe
each of us has chosen an SH&E career
because we truly care about people.
Unfortunately, the everyday demands of
the workplace and the responsibilities of
our positions sometimes erode our perspec-
tive on the value each one of us brings to
our respective organizations and society.

As first-term TPS Administrator, I will
look back at the great leadership, the 
commitment of our elected officers, the
Advisory Committee members’ contribu-
tions and the wonderful accomplishments
we achieved during the last 5 years. Two
standout achievements were Carmen

Administrator’s Message
continued from page 2

Daecher’s involvement in the ANSI/ASSE
Z15.1 standard and TPS symposium last
year. This symposium was the first of its
kind to be modeled after the new ASSE
guidelines and it would not have happened
without the work of Gerry Eaker and the
gracious support of his employer, UPS.

Gerry will serve as Assistant Admin -
istrator for the next 2 years and we will
work together with the Advisory Com -
mittee members to craft a 4-year plan for
serving ASSE members. If you would
like to get involved, we welcome you to
join us at our next committee meeting.

Please let us know what is important
to you and your company. The TPS
Advisory Committee exists to help
ASSE’s membership, so please join us in
our planning efforts.



Between 1997 and 2005, work zone
fatalities on the nation’s streets and
highways have increased by 40%. The

Federal Highway Administration (FHA)
recently reported that this trend has leveled
off to some degree, but the number of
injuries and fatalities of individuals work-
ing within the right of way of streets and
highways remains staggering. Most of
these fatalities and injuries occur in con-
struction zones and involve construction
workers. However, one need not look very
far or hard to find video of a police officer
hit roadside at a vehicle stop or to read
about an EMS worker killed while work-
ing the scene of an accident. 

The Law & the Rule
Pursuant to Section 1402 of the Safe,

Accountable, Flexible, Efficient Trans -
portation Equity Act: A Legacy for Users
(SAFTEA-LU), FHA established a new
part in Title 23, Code of Federal Regu -
lations (CFR) that requires the use of

high-visibility safety apparel by all work-
ers who work within the rights-of-way of
federal-aid highways. If you or your staff
are working in the right-of-way of a street
or highway that has federal money
attached to it (and most transportation
industries do), then you must wear high-
visibility apparel that meets or exceeds the
ANSI/ISEA standard for such apparel.
Note that the definitions section of the
rule specifically addresses emergency
responders and law enforcement officers
to include them within the rule. The final
rule goes into effect Nov. 24, 2008. 

ANSI Standard Apparel
Most recognize the orange or yellow

vests that construction workers and others
wear around construction zones. How -
ever, the actual ANSI standard is more
involved than first meets the eye. The
standard’s goal is to increase conspicuity
or to in crease the likelihood of being seen
by an oncoming driver. The sciences of

fluorescence (daylight visibility) and
retroreflection (nighttime and dawn/dusk
visibility) are used to establish the differ-
ent classes of ANSI/ISEA rating of appar-
el. The higher the class rating, the more
conspicuous the outfit.

Traditionally, ANSI/ISEA Standard
107-2004 has required 217 sq in. of fluo-
rescent background material for a Class 1
rating and 775 sq in. for a Class 2 rating.
The retroreflective standard is 155 and 201
sq in., respectively. Class 2 apparel has
been the recommended standard for public
safety workers until recently.

In December 2006, in an effort to rec-
ognize the need for a more worker-friend-
ly standard for public safety workers,
ANSI/ ISEA developed a new standard,
ANSI/ ISEA 207-2006: American National
Standard for High Visibility Public Safety
Vests (PSV). This standard falls between
the classic Class 1 and Class 2 standards,
requiring only 450 sq in. of fluorescence
but requires the same 201 sq in. of retrore-
flection of Class 2. This allows for a
shorter vest, which improves access to
belt-mounted gear such as radios, holsters
and weapons.

The new standard suggests use of many
options, such as colored identifiers for type
of service (Red = Fire, Blue = Law En -
force ment, Green = EMS), loops, pockets,
badge holders and ID panels. The design
options are intended to encourage innova-
tive ways to make vests and apparel func-
tional yet still meet the conspicuity needs
of the standard. 

Available Products
Many products are on the market that

address this new ruling and meet the Class
2 standard or new PSV standard. If you
purchase uniforms or jackets this year,
ensure that they meet the new standards
and rules mandated to be followed by
November 2008, should your company or
organization’s workers meet the Worker
Visibility Act definition of a “worker.”  �

John J. Russell, M.D., is an emergency medicine
physician and CEO of Cape County Private
Ambulance Service Inc. in Cape Girardeau, MO.
This is excerpted from an article Russell wrote
for companies and workers in his industry who
are covered by the Worker Visibility Act.
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What’s Up With the Fluorescent Yellow & Red Vests?
John J. Russell, M.D.

Part 634: Worker Visibility
Authority: 23 U.S.C. 101(a), 109(d),

114(a), 315 and 402(a); Sec. 1402 of Pub. L.
109-59; 23 CFR 1.32; and 49 CFR 1-48(b).

Sec. 634.1: Purpose
The purpose of the regulations in this part is

to decrease the likelihood of worker fatalities or
injuries caused by motor vehicles and construc-
tion vehicles and equipment while working
within the right-of-way on federal-aid highways.

Sec. 634.2: Definitions
“Close proximity” means within the high-

way right-of-way on federal-aid highways.
High-visibility safety apparel means personal
protective safety clothing that is intended to
provide conspicuity during both daytime and
nighttime usage and that meets the Performance
Class 2 or 3 requirements of the ANSI/ ISEA
107-2004 publication entitled “American
National Standard for High-Visibility Safety
Apparel and Headwear.”

This publication is incorporated by reference
in accordance with 5 U.S.C. 552(a) and 1 CFR
Part 51 and is on file at the National Archives
and Records Admini stra tion. For more informa-
tion, call (202) 741-6030. It is available for
inspection and copying at FHA, 400 Seventh
St., SW., Room 4232, Wash ington, DC, 20590.
This publication is also available for purchase

from the International Safety Equip ment Assoc -
ia tion (ISEA). Visit www.safety equip ment.org
to learn more.

“Workers” means people on foot whose
duties place them within the right-of-way of a
federal-aid highway, such as highway construc-
tion and maintenance forces, survey crews, utili-
ty crews, responders to incidents within the
highway right-of-way and law enforcement per-
sonnel when directing traffic, investigating
crashes and handling lane closures, obstructed
roadways and disasters within the right-of- way
of a federal-aid highway. 

Sec. 634.3: Rule 
All workers within the right-of-way of a

federal-aid highway who are exposed either to
traffic (vehicles using the highway for purpos-
es of travel) or to construction equipment
within the work area shall wear high-visibility
safety apparel.

Sec. 634.4: Compliance Date
States and other agencies shall comply

with the provisions of this part no later than
Nov. 24, 2008. 

Source: Federal Register, Vol. 71, No. 226,
Nov. 24, 2006: 67792-67800. Also available at
http:// tcd.tamu.edu/docu ments/  ttctc/ Final 
_Rule _Workers_Visi bil ity_11-24-06.htm

Worker Visibility Regulation



Emergency vehicles should satisfy five
important awareness criteria to safely
guide a timely, appropriate and safe

response from other road users. The use
of the word “guide” in the preceding sen-
tence is by no means accidental. Five fac-
tors assist road users in avoiding an
emergency vehicle after being alerted to
its presence and recognizing an emer-
gency response. These factors are:

•Location: approaching, passing,
crossing laterally, departing or stationary;

•Size: indicates distance and the
chang ing rate of closure; 

•Shape: outlines vehicle type and 
orientation;

•Speed: equals time available for deci-
sion-making and avoidance;

•Intended path: determined by the
projection of information providing visual
clues and predictability.

The livery (identifying design) on an
emergency vehicle is the passive one-
third of a total warning package that
includes warning lights and sirens. Few
of today’s emergency vehicles display a
livery or marking scheme that effectively
generates important visual clues for other
drivers. These vital clues speed up the
decision-making process, making the
decisions safer and helping prevent colli-
sions. How many times have you seen an
organization’s name emblazoned across a
vehicle in large reflective lettering with
little space left for anything else? Most
drivers are not interested in reading text
while they are trying to avoid a collision.

Emergency vehicle markings must be
visible during daylight, twilight and under
artificial lighting at night. Visual feedback
from the livery to other drivers is impor-
tant and even more so at night. Livery
should provide the discrete tools other
road users need to improve the quality
and safety of their decision-making when
an emergency vehicle is nearby. 

A major influence on modern livery
design is the natural process of deteriora-
tion in human vision as individuals’ age
beyond 40 years old. The ability of the
human pupil to adjust and allow addition-
al light into the eye is greatly reduced by

age 70. Growing older means we cannot
see detail in low-light situations and
require up to 32 times more contrast at 80
years than needed at 20 to see with the
same clarity. Our night vision adaptation
is reduced and we may experience image
blurring, halos around light sources and
increasing disability from glare. Age-
related vision deterioration and eye dis-
ease affects around 40% of the population
with up to 10% of the entire population
experiencing red or green color-blindness. 

Major Features of an Effective
Emergency Vehicle Livery

The starting point is the base color of
your vehicles. If your vehicle fleet is
already painted white, that is an appropri-
ate base color. You need not immediately
repaint your vehicles in chrome yellow or
yellow-green visibility colors to achieve a
high-scoring visibility result. If the fleet is
painted in the darker traditional colors
such as red, blue or black, you can still
add improvements, although you may
need to be more innovative.

For example, a circuit of stripes may
be added to black and white police vehi-
cles to outline the black sections. Some
reflective products appear black in day-
light but will shine as white under head-
light illumination. Overall visibility
increases at night without disrupting the

black-painted panels. This improvement
in safety comes at minimal extra cost. 

Queensland Ambulance in Australia
redesigned the livery and warning lights
on its next-generation fleet. The new
vehicles now feature fluorescent/retro -
reflective livery, improved warning lights
and a contemporary corporate image. 
The subsequent increase in safety was
achieved with a 30% saving in costs over
the earlier vehicle designs. Fleet man-
agers may only need to add one or two 
of the following solutions to dramatically
improve the performance of their organi-
zation’s vehicle livery. The following 
discussion reviews four simple methods
to increase 24-hour vehicle conspicuity
across a wide range of different weather
conditions.

Apply Fluorescent/Retroreflec -
 tive Colors to Increase Vehicle
Conspicuity

High-visibility colors can be applied 
to vehicles in yellow, yellow/green or
orange/red. Stripes and panels of color
increase viewer awareness of an emer-
gency vehicle both day and night. The
bright color attracts viewer attention in
the central and peripheral fields of vision
over much greater distances than conven-
tional markings. Fluorescent colors are
not commonly seen in the natural coun-
tryside or in urban road environments.
The yellow/green color is formulated to
match the point of peak sensitivity in
human vision and can elicit a response
even if first seen at the edges of the
peripheral visual fields.

To be effective, the chosen color must
cover at least 10% of the total surface
area of the vehicle. Take care in sizing
and positioning the colored stripes or
panels so the vehicle’s profile remains
proportionally intact and the fluores-
cent/reflective color is not visually over-
whelming in either daylight or darkness.

Colored stripes or panels affixed to the
sides of the vehicle should extend down-
wards so they are lower than the top of
the wheel arches. This leaves two semi-
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Enhancing the Value of Reflective & 
Conspicuous Mark ings on Emergency Vehicles
By John Killen
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circular cutouts over the wheels, which
communicate strong visual information 
to the viewer about the size, length and
orientation of the vehicle. These informa-
tive gaps in the reflective livery are vital
at night. 

Key benefits of these materials are:
1) the visual brightness of the fluores-

cent color during daylight; 
2) the vivid luminosity generated in

the semidarkness around dawn and dusk
and with increasing atmospheric haze;

3) the narrow angle, high-efficiency
reflective brightness of the colors at night.

The advantage of fluorescence is how
the colored pigments reach their peak
when most needed during the twilight
hours and under certain weather condi-
tions. The increased levels of ultraviolet
light present in the atmosphere activate
and excite the pigments within the layers.
Under high UV levels, the fluorescent
films take on an almost ethereal glow.

In darkness, the efficient prismatic con-
struction of the film takes over, reflecting
a higher percentage of artificial light with-
in a narrow observation angle so the livery
appears much brighter than conventional
reflective products. Under headlights, the
reflective light output from yellow/green
prismatic materials can often equal the
brightness of reflected white, previously
the most efficient reflective color. 

Fluorescent/reflective materials impart
very high levels of contrast, not just dur-
ing daytime and nighttime, but also in
fog, rain and smoke conditions. Another
benefit of fluorescence is how effectively
it compensates for the vision degenera-
tion and impairment found in older mem-
bers of the population. More importantly,
when people with a color vision deficien-
cy view the yellow color, the yellow
remains unchanged and does not appear
to be a shade of grey. 

Resist the temptation to position fluo-
rescent orange/red films in close proximi-
ty to the rear brake lights. The intensity of
the color can dominate in daylight, mask-
ing an illuminated brake lamp. This prox-
imity causes confusion and the activated
brake lamp may remain unseen by the
drivers following behind. 

Avoid Complex Reflective Patterns
The inclusion of murals, candy stripes,

diagonal lines, zigzags, chequers and pat-
terns should be avoided. These reflective
patterns may be visually spectacular at
night, but they present as camouflage,
especially in daylight. Irregular patterns
break the vehicle’s silhouette into small
unrelated segments. Patterns can slow
recognition of the emergency vehicle and
may also increase reaction times. Keep
the livery uncomplicated by using simple
stripes or panels of color. 

A hierarchy of brightness exists for the
different reflective colors and the value
may vary according to the individual
observation angles. The light reflectivity
(%) of each nonprismatic color in order
are white (84%), yellow (57%), red
(13%) and blue (8%). There is a dramatic
difference in the reflected light values
between white, yellow and the other col-
ors. The darker colors are not as efficient
and should they be used, a larger area of
coverage will be needed to compensate.
Blue text is easy to read in daylight but
very difficult to read by reflected light at
night. The human eye is forced to adjust
rapidly to accommodate the different
wavelength of each individual color.
Positioning colors like red and blue
alongside each other makes them more
difficult to interpret or to read clearly.

Vehicle Shape Should be
Reflective & Outlined at Night

The distinct shape and outline of the
vehicle must be highlighted with a closed
circuit of reflective tape. Headlight illu-
mination at night will clearly emphasize
the size, shape, orientation and even the
type of emergency vehicle. The impor-
tance of this particular feature cannot be
overemphasized. The reflective outline
reduces the risk of collision when road
users may not clearly see the vehicle’s
extremities beneath the glare of bright
warning lights. 

If several emergency vehicles are
parked together, each individual reflective
circuit will visually overlap and the
chance of an approaching vehicle
attempting to drive between the parked
vehicles is diminished. When horizontal
bands of fluorescent color are installed at
the waistline and roofline, the remaining
vertical segments around the vehicle
should be in-filled with outline tape. As a
general rule, this tape should be of a simi-
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lar color to the bodywork so it remains
unseen and will not corrupt the vehicle’s
silhouette in daylight. 

Minimize Badges, Text & Signage
The size, shape and color of the vehi-

cle are the most important gross details.
The transmitted visual clues must be
interpreted quickly by other drivers fol-
lowing a fast glance to locate and identify
the emergency vehicle. 

Emergency service agencies will
always be needed to affix markings of
corporate text, badging, vehicle ID num-
bers, advisory messages and sponsorship
signs to a response vehicle. The surface
area consumed by reflective sign writing
and badgework should be carefully
assessed in proportion to the total surface
area of the vehicle. Any unnecessary
duplication of text should be removed.

If possible, multilingual localities
should try replacing the two lines of lan-
guage text with a commonly recognizable
graphic symbol. A new specialized signage
film has been developed in the U.K. that
highlights roof markings showing identifi-
cation numbers and symbols. The mark-
ings are easily seen in total darkness using
an airborne thermal-imaging camera. 

Research has proven that bold upper-
and lower-case text (title case) is more
easily seen, can be read faster and is legi-
ble at greater distances than block capi-
tals. Depending on the background color,
the most easily read colors for text are
dark blue, dark green and black. A deci-
sion to affix nonreflective or reflective
colored lettering must be considered in
the context of readability. 

It may take several years and a few
generations of vehicle development to
reach the final solution that is right for
your organization. Carefully plan and
watch over your livery development
process.  �

John Killen is an intensive care paramedic
working in Canberra, Australia. His research
into livery, markings and warning light design
over the last 10 years has brought substantial
change to visibility practice throughout Australia
and more recently to international organizations.
For more information, visit www.ambulance visi
 bility.com or contact Killen at john@ambu lance 
 visibility.com. 
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