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NEED FOR STUDY Many agencies display behavioral traffic safety 
(BTS) messages on their variable message signs 
(VMS)

BTS message design and display practices vary 
widely

Those designing BTS messages may not be 
familiar with effective VMS message design and 
display principles

Existing guidance is limited regarding good BTS 
message design for display on VMS
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PROJECT
OBJECTIVES Develop a guide for design and 

display of BTS messages on VMS

Provide direction and assistance 
regarding:

• Administrative policy and procedure 
development

• BTS message design and display 
criteria

• Appropriate BTS themes to display on 
VMS
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PROJECT
TASKS • Literature review

• Survey of agencies regarding BTS message policies and 
practices for VMS
 

• Collection and critique of BTS messages displayed on 
VMS

• Human factors study of BTS message characteristics

• Develop guidelines

• Prepare final report and other implementation 
products
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AGENCY DESIGN OF 
MESSAGES ON VMS

• Practices vary widely
• Some post only for NHTSA national safety campaigns
• Some post for national and state safety campaigns
• Some post BTS messages frequently (weekly, monthly)

• Some use multi-division teams or committees to 
create BTS messages

• Some use contests for the public to gather message 
ideas

• Some limit messages to a single VMS phase, others 
display two-phase messages 
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BTS MESSAGES
AND MUTCD

CONFORMANCE • Use of non-standard, non-approved 
abbreviations (i.e., texting terminology)

• Splitting a single thought in the message 
across two VMS phases

• Mixing two different message thoughts on 
the same line of the VMS

• Displaying a message with an unclear or 
confusing safety topic or desired action
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STUDY
METHODOLOGY

A series of two-phase BTS messages presented on 
a computer screen for a limited viewing time

Participants viewed message while simultaneously 
performing a secondary (critical tracking) task on 

an adjacent computer screen

Measured critical tracking task performance, 
subject comprehension of messages
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PARTICIPANT
DEMOGRAPHICS • 120 participants

• 60 from Texas
• 60 from Pennsylvania

• Evenly split by gender

• 3 age groups
• ≤ 30
• 31-64
• ≥ 65

• One-half assigned to a low CTT 
difficulty level, the other assigned to a 
high CTT difficulty level
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BTS MESSAGE
TEST LEVELS

Number of Words Contained in Message
9-11 Words, e.g., 15-16 Words, e.g., 18-21 Words, e.g.,

SHARE THE ROAD
WITH

MOTORCYCLES

STATE LAW
BUCKLE UP

EVERYONE EVERY TIME

SLOW DOWN
IN WORK ZONES

GIVE ‘EM A BRAKE

WATCH FOR 
MOTORCYCLES
DRIVE SAFELY

BUCKLE UP
IT COULD MEAN 
LIFE OR DEATH

WORK ZONES –
WE DON’T SPEED

THROUGH YOUR OFFICE
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BTS MESSAGE
TEST LEVELS

Number of Safety Topics in the Message
Same Safety Topic on Both 

Phases, e.g.,
Different Safety Topic on 

Each Phase, e.g.,
Safety Topic on One Phase 
and a General Statement 
on the Other Phase, e.g.,

SHARE THE ROAD
WITH

MOTORCYCLES

DRIVE SMART
TEXT LATER

IT CAN WAIT

SLOW DOWN
ENJOY

THE RIDE

WATCH FOR 
MOTORCYCLES
DRIVE SAFELY

MOVE OVER FOR
RED, BLUE, OR
AMBER LIGHTS

1200
TRAFFIC DEATHS

THIS YEAR
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BTS MESSAGE
TEST LEVELS

Use of Humor in the Message
Humor Not Used, e.g., Humor Used, e.g.,

DRIVE HIGH
GET A DUI

NOBODY RELISHES
A 

PICKLED DRIVER

SLOW DOWN
AND

SAVE A LIFE

DON’T BE
A TURKEY

DRIVE SOBER
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Each Message Contains Four Units of Information
Incident Message Special Event Message Roadwork Message

MAJOR ACCIDENT
3 MILES

STADIUM TRAFFIC
USE

BROAD STREET

ROADWORK
1 MILE

USE ALTERNATE
ROUTES

AVOID DELAYS

THROUGH TRAFFIC 
USE

LEFT LANE

LEFT LANE CLOSED
EXPECT
DELAYS

BASELINE TRAFFIC
MGMT MESSAGES
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Effect of Age on Average CTT Score for BTS 
Messages

Low CTT Difficulty Level High CTT Difficulty Level

• No differences between TX and PA study participants
• No consistent differences between male and female 

participants
• As expected, CTT scores increased as age of participant 

and CTT difficulty level increased

STUDY
RESULTS

THE
AGING EFFECT
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STUDY
RESULTS
DID THEY
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STUDY
RESULTS
DID THEY

GET THE JOKE?
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STUDY
RESULTS

IMPACT OF
MESSAGE LENGTH
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STUDY
RESULTS
SENDING

MIXED MESSAGES
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STUDY
RESULTS
OTHER

FINDINGS Drivers were able to understand and correctly 
interpret BTS messages as well as they were able to 
understand and interpret traffic management 
messages, so long as the BTS message does not 
include humor in the message

However, subjects rated traffic management 
messages as much more likely to influence driving 
behavior than any BTS message.  Humorous 
messages also tended to be rated lower than non-
humorous messages. 



2023 NEW ENGLAND
ITS INTERCHANGE 

10.9.2025 Guide for Behavioral Traffic Safety Messaging on VMS

STUDY
RESULTS
OTHER

FINDINGS For low driver workload conditions, BTS 
messages should contain no more than 16 
words or numbers

For high driver workload conditions, BTS 
messages should contain no more than 11 
words or numbers

Regardless of whether one or two phases are 
used, BTS messages should only address one 
traffic safety topic

BTS messages should not be any more difficult to 
read and process while simultaneously operating 
a vehicle than traffic management messages 
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THANK YOU!

BTSCRP Research Report 3
Guide for Behavioral Traffic Safety Messaging on 

Variable Message Signs 
Dave Wolfe

Director of Traffic Operations 
& Incident Management

Drive Engineering
dave@driveengineering.com
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