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EVALUATION OF A LARGE SCALE INTERVENTION PROJECT TO 

INCREASE SAFETY BELT USE IN EIGHT VIRGINIA COMMUNITIES 

by 

David Stevens Roberts 

Committee Chairman: E. Scott Geller 
Applied-Experimental Psychology 

(ABSTRACT) 

A large scale intervention program conducted by the Virginia 

Department of Motor Vehicles to increase safety belt use in eight 

communities (cities, towns, and counties) throughout the Commonwealth of 

Virginia was evaluated. The police or sheriff's department in each 

community conducted either one, two, or three repeated applications (waves) 

of public information/education programs. Each target community was 

matched with a non-treatment control community with a similar population. 

The overall project was very successful. The mean percent safety belt 

use for the eight target communities began at 52%, and significantly increased 

to 73% by the end of the project. The mean percent safety belt use for the 

eight control communities also began at 52%, and dropped insignificantly to 

48% by the end of the project. 

To extend previous work on the relationship between intervention 

agents and intervention effectiverness, it was hypothesized that there would 

be a positive relationship between mean percent safety belt use increase and 

the agent-to-target ratios (the proportion of police officers or deputies 

participating in the program per number of citizens in the community), 

citation-to-target ratios (the proportion of citations or written warnings given 

during the program per number of citizens in the community), and 

promotional gimmick-to-target ratios (the proportion of promotional



gimmicks given during the program per number of citizens in the 

community). Each of these ratios were significantly correlated with the 

percent safety belt use increase for the eight target communities. The 

terminal model for a stepwise regression procedure, which included the 

agent-to-target and citation-to-target ratios, yielded an R? of .83. 

A plan for institutionalizing safety belt programs that would reduce 

many of the problems associated with motivating large scale safety belt use is 

suggested, as well as suggestions for future research.
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Introduction 

Motor vehicle crashes are the leading cause of death among Americans 

aged 5 - 34, and are responsible for millions of disabling injuries every year 

(Sleet, 1987). In addition to the overwhelming amount of human suffering, 

the costs of injuries to the taxpayer are enormous. As estimated by Petrucelli 

and Wilson (1984), each fatality may cost a state over $12,000, and a 

permanent or total disability may cost a state approximately $7,000. These 

costs can be broken down into lost state income taxes, public welfare 

overheads, legal and court costs, coroner and medical examiner costs, police 

agency costs, and hospital/medical and rehabilitation costs. Employee 

fatalities due to motor vehicle crashes cost industry even more. Each 

employee fatality costs industry approximately $120,000 (Petrucelli & Wilson, 

1984). It has been estimated that the use of a safety belt in a vehicle crash 

reduces the chance of death or serious injury by 55% (Federal Register, 1983). 

As of mid 1991, 40 states had laws requiring the use of safety belts by 

drivers and front-seat passengers in motor vehicles (R.M. Schweitz, personal 

communication, July 8, 1991). Safety belt use has increased dramatically in 

virtually every state of the U.S. that has passed a belt use law (BUL). During 

the last six months of 1985, for example, observations of front-seat occupants 

in 17 states without a BUL revealed 21.6% using safety belts (Zeigler, 1986); 

whereas mean post-BUL belt use across states with BULs was 48% in 1986 

(Campbell, Stewart, & Campbell, 1987) and 47% in 1987 (Campbell, Stewart, & 

Campbell, 1988). In 1989, the 19-city study conducted annually by the National 

Highway Traffic Safety Administration found an average of 50.4% safety belt 

use across the 13 cities in states with a BUL, and 33.4% belt use in the 6 of 19



cities located in states without BULs (R.M. Schweitz, personal 

communication, July 8, 1991). 

Safety belt use following a BUL usually declines when the initial media 

attention declines, and rarely stabilizes over 50%. To this point, Virginia 

passed a BUL in 1988. In 1987, before the implementation of the BUL, the 

state had a 33% safety belt use rate. Post-BUL measurements taken in 1988 

showed a 56% belt use rate; however, by 1989 Virginia's safety belt use rate 

had dropped to 51% (Virginia DMV, 1989). Therefore, interventions beyond 

the implementation of a BUL are obviously needed to motivate more people 

to use their safety belts. 

Techniques for Motivating Safety Belt Use 

There are many techniques other than the implementation of a BUL 

(i.e., the legal approach) which can be used to motivate safety belt use. These 

techniques can be broken down into at least two other general categories: 

engineering approaches and applied behavior analysis. A discussion of each 

general approach to motivate safety belt use follows. 

Engineering Approaches 

The engineering approach to occupant protection is represented by 

devices such as automatic shoulder belts, air bags, ignition/interlock systems, 

and buzzer/light reminders. While most of these devices are designed to 

ensure occupant protection by removing or limiting human choice behavior, 

this objective is often unsuccessful. For example, in 1974 all newly built 

American-made cars were required by law to be installed with an 

ignition/interlock system where front-seat occupants had to be buckled up 

before the ignition would start (Streff & Geller, 1986). While the safety belt



use in 1974 model-year vehicles ranged from 74% (Nichols, 1982) to 100% 

(Geller, Casali, & Johnson, 1980), and the national safety belt use rate attained 

that year was only 25% (Nichols, 1982), the strong negative public reaction to 

the interlock system resulted in a repeal of the law in 1974. 

Beginning in 1975, buzzer and light reminders were installed in place 

of the ignition/interlock system. Geller et al. (1980) found that of 769 vehicles 

with these reminders, 41% were defeated either by buckling the safety belt 

behind the occupant or by disconnecting the system. 

It might seem that installing air bags and automatic safety belts in 

automobiles eliminates the problem of motivating individuals to use safety 

belts. However, this is not the case. Airbags only offer protection for the first 

frontal impact. During rolls, side impacts, and secondary frontal impacts, 

airbags offer no protection. A review of crash statistics found that drivers 

who stop using their lap/shoulder belt because they have an airbag increase 

their fatality risk by over 40% (Evans, 1990). 

With the current design of most automatic safety belts (e.g., Chrysler, 

Ford, Nissan, Toyota and Volkswagon vehicles), only the shoulder belt is 

automatic. The notable exception to this list is GM, who have some cars with 

both an automatic shoulder and lap belt system. It is noteworthy that the 

design of the GM belts allows for the disconnection of the automatic system, 

thus requiring the belts to be used manually. Out of 253 GM cars with such a 

system parked at shopping malls and office parking lots in the Washington 

suburbs of Virginia and Maryland, Williams, Wells, Lund, and Teed (1989) 

observed the driver's automatic belt system to be detached in all 253 cars, and 

the passenger's automatic belt system to be detached in all but one car.



During a vehicle crash, an occupant using only the shoulder belt can 

slide under or be thrown over the belt. An automatic shoulder belt may give 

an occupant a false sense of security, leaving the occupant unmotivated to use 

the lap belt. In a recent study of the use of automatic safety belts in five 

metropolitan areas throughout the U. S., Williams et al. (1989) found that 

approximately 50% of 5,178 drivers using automatic shoulder belts were not 

using their manual lap belts. 

Even if undetachable automatic lap and shoulder belts are eventually 

engineered into all automobiles, they may not substitute completely for 

manual safety belts. This is because the voluntary occurrence of an injury- 

protection behavior may have response generalization advantages. 

Specifically, if an automatic.safety system (e.g., the passive shoulder and lap 

belts in several GM vehicles) eliminates the need or opportunity for a 

convenient, voluntary safety behavior (e.g., buckling a manual lap and 

shoulder belt), an opportunity for response generalization is lost. In other 

words, when an individual voluntarily emits a particular response for 

personal safety, there may be an increased probability this person will emit 

other similar behaviors. For example, Streff and Geller (1987) found that 

following a successful awareness and commitment program targeting only 

the use of protective devices on the job (i.e., gloves, safety glasses, and ear 

plugs), employees increased their use of vehicle safety belts from 12.8% 

during baseline to 35.1% after the occupational safety intervention. Also, a 

safety belt program that targeted the use of safety belts among pizza deliverers 

also increased their use of turn signals by 25% (Ludwig & Geller, 1991).



Furthermore, when an automatic belt system is in place, the opportunity to 

set an example or model a safety behavior for children and peers is lost. 

Legal Approach 

While not all BULs are the same (e.g., fines vary considerably, and 

noncompliance with some BULs are primary offenses while noncompliance 

with others are secondary offenses), current BULs alone in the U.S. rarely 

bring about safety belt use above 50% (Campbell, et al., 1987; 1988). While the 

reasons are not known, BULs in Canada and many European countries often 

bring about substantially greater safety belt use rates, averaging approximately 

70% (Jonah & Lawson, 1984). Even though many European countries have a 

relatively high belt use rate, they still recognize the importance of motivating 

more of their citizens to buckle up (e.g., Hagenzieker, 1991). 

It is generally believed that those drivers most apt to comply with 

speed limits and traffic laws are first to comply with a BUL. Therefore, the 

most substantial decreases in injuries from vehicle crashes won't occur until 

risky drivers buckle up--those currently resisting the belt-use mandates 

(Campbell et al., 1987). In other words, "those segments of the driving 

population who are least likely to comply with safe driving laws are precisely 

those groups that are at highest risk of serious injury" (Waller, 1987, p. 43). 

This presumed direct relationship between risky behavior and 

noncompliance with behavior change policy has empirical support in that 

young males (Preusser, Williams, & Lund, 1985), persons with elevated blood 

alcohol consumption (Wagenaar, 1984), and drivers who tail-gate (Evans, 

Wasielewski, & von Buseck, 1982) are least likely to comply with a BUL.



Applied Behavior Analysis 

The general approach of applied behavior analysis is to specifically and 

objectively define target behaviors which need to be changed and then 

manipulate environmental stimuli or events preceding and/or following the 

target behaviors in order to effect behavior change in desired directions 

(Geller, Winett, & Everett, 1982). Many successful safety belt programs in 

recent years have been based on the behavior analytic approach to behavior 

change (e.g., see reviews by Geller, 1988; 1990; in press). These programs can 

be generally categorized as either antecedent or consequence procedures. 

Antecedent procedures (often referred to as stimulus control, 

prompting, or response priming) are environmental manipulations 

occurring before the target behavior, and designed to increase the frequency of 

a desired response or decrease the frequency of an undesired response. 

Antecedent strategies usually take the form of verbal or written messages, 

awareness or education sessions, modeling or demonstrations, goal setting or 

commitment procedures, or engineering and design technologies (Geller, et 

al., 1982) . 

Consequence strategies are environmental manipulations occurring 

after the target behavior, and designed to increase the frequency of a desired 

response or decrease the frequency of an undesired response. The 

consequences for a target response occurrence can be distinct stimuli (e.g., a 

monetary rebate, a traffic ticket, a verbal commendation or condemnation); or 

can be opportunities to engage in a certain behavior (e.g., the privilege to use 

a preferred parking space, add ones name to a "Safe Driving" honor role, or 

attend a special safety workshop). Punishment and negative reinforcement



procedures are also used as consequence strategies. These procedures usually 

take the form of fines for non-use of safety belts (Geller, et al., 1982). 

Behavior change strategies often include either incentives/rewards or 

disincentives/ penalties, with incentives and disincentives being antecedents 

and rewards and penalties being consequences (e.g., Geller, Berry, Ludwig, 

Evans, Gilmore, & Clarke, 1990). Most incentive/reward programs for safety 

belt promotion have involved the delivery of small prizes to vehicle 

occupants observed using their safety belts (e.g., see review by Geller, 1984). 

These programs have targeted adults in vehicles at entrances/exits to 

industrial complexes (e.g., Campbell, Hunter, Stewart, & Stutts, 1982; Geller, 

1983a), at the exchange windows of banks (Geller, Johnson, & Pelton, 1982), at 

the entrances to the parking lots of high schools (Campbell, Hunter, & Stutts, 

1984), a university (Geller, Paterson, & Talbott, 1982), and a shopping mall 

(Elman & Killebrew, 1978). 

Most of these programs have been relatively small scale (e.g., industry 

or school locations), however there have been some successful large-scale 

community programs to promote safety belt use. For example, Hunter, 

Campbell, and Stewart (1986) conducted a communitywide safety belt 

program in Chapel Hill/Carrboro, N. C., consisting of a public information 

phase followed by a reward phase, whereby vehicles were approached and 

those occupants buckled up received rewards (e.g., free meals donated by local 

restaurants, soft drink cups, T-shirts, etc.). Those occupants who had been 

stopped and rewarded were also given entry cards for six monthly $500 

drawings, along with a $1,000 grand prize drawing. Safety belt use increased



in this community from a baseline level of 24% to a post-intervention level 

of 41%. 

Disincentive/penalty programs usually involve increased enforcement 

of safety belt use mandates or BULs. Jonah, Dawson, and Smith (1982) 

demonstrated the beneficial effects of a Selective Traffic Enforcement Program 

(STEP) on safety belt use throughout the regional municipality of Ottowa- 

Carleton, Canada. This program, consisting of a public information phase 

followed by an increase in the number of citations given for violating the 

municipality's BUL, resulted in an increase in safety belt use from a baseline 

level of 58% to a post-STEP level of 80%. In a follow up of this study, Jonah 

and Grant (1985) evaluated the long term effects of the STEP. After a two-year 

period, safety belt use had decreased to 66%, however, this was still 

significantly higher than the original baseline. A series of three more STEPs 

were then conducted within a nine-month period, each resulting in an 

increase in safety belt use, reaching a high of 84%. 

Williams, Wells, Lund, Presser, and Bloomberg (1987) evaluated a large 

scale enforcement and publicity campaign in Elmira, New York, which was 

similar to the Canadian STEPs. This program consisted of three, one-week 

phases of publicity (first week), publicity plus police warnings (second week), 

and publicity plus increased traffic tickets (third week). Safety belt use 

increased from a baseline rate of 49% to 77% immediately after the program, 

and decreased to 66% two months later. 

Although the empirical evidence is limited, it has been suggested that 

disincentive/penalty programs are more effective than incentive/reward 

programs at increasing safety belt use in large scale settings. Kalsher, Geller,



Clarke, and Lehman (1989) compared incentives/rewards with 

disincentives /penalties in motivating safety belt use at two large naval bases 

in Norfolk, Virginia. The incentive/reward program consisted of buckled 

drivers having their license numbers entered into four weekly drawings for 

rewards donated by local community merchants. On this base, safety belt use 

increased from a 51% baseline level to a 61% post-intervention level. On the 

base conducting the disincentive/penalty program, drivers caught unbuckled 

were given penalties by base police officers. Safety belt use increased from a 

baseline rate of 55% to a post-intervention rate of 79% after this three-week 

program. Although the disincentive/penalty program was more effective at 

increasing safety belt use immediately after the programs, a six-month follow 

up indicated that both bases had leveled off at approximately the same rate 

(64% & 66%). It is noteworthy that these programs were superimposed in 

settings which had a policy that required safety belt use. 

Mortimer, Goldsteen, Armstrong, and Marcina (1990) implemented 

incentive/reward and disincentive/penalty programs to increase safety belt 

use in four Indiana cities. Two cities conducted two-week incentive/reward 

programs, where drivers observed using their safety belts were given rewards 

along with a ticket making the driver eligible for a cash prize of $500. One city 

conducted a two-week disincentive/penalty program consisting of stepped-up 

enforcement of the Indiana BUL. One city conducted a two-week 

incentive/reward plus disincentive/penalty program. Each of the programs 

were immediately followed by an increase in safety belt use. However, only 

the incentive plus enforcement, and one of the incentive alone project sites 

maintained an increase in safety belt use 7 to 12 weeks after the project.
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While the percent safety belt use before and after each of the projects is not 

specifically given, each can be estimated from a figure designed to give this 

information. In the site where incentives plus enforcement were 

implemented, safety belt use began at approximately 25%, increased to 

approximately 31% immediately after the project, and maintained this level 

7-12 weeks after the project. In the first site where incentives alone were 

implemented, safety belt use began at approximately 42%, increased to 

approximately 45% and decreased to approximately 42% 7-12 weeks after the 

project. However, the second site where incentives alone were implemented 

began at approximately 26%, increased to approximately 33% immediately 

after the project, and maintained this level 7-12 weeks after the project. The 

site where enforcement alone was implemented, safety belt use began at 

approximately 42%, increased to approximately 50% immediately after the 

project, but decreased to approximately 46% 7-12 weeks after the project. One 

notable confound with this study making comparison between sites difficult 

is the large difference between each site's baseline safety belt use. 

Therefore, while the empirical evidence is limited, these studies 

suggest that disincentive/penalty programs may have a greater immediate 

effect on safety belt use than incentive/reward programs, and that these 

greater effects may not be maintained over time. Furthermore, Rudd and 

Geller (1985) suggested that incentives could make the enforcement of a BUL 

more palatable both to the citizens of a community and to the police officers 

who enforce the BUL. In their study a "Seatbelt Sweepstakes" was 

implemented on a large university campus, whereby drivers seen buckled up 

by campus police officers had their license numbers entered in a raffle for
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rewards donated by local community merchants. The campus police officers 

who conducted this program gave subjective reports indicating the students 

were responding more favorably towards them after the incentive/reward 

program was in place. 

Present Study 

Further research is needed to determine factors associated with 

successful large-scale safety belt programs. The opportunity arose for this 

author to conduct research with the Virginia Department of Motor Vehicles 

(DMV) to evaluate one of their safety belt programs. Thus, the present study 

is an evaluation of a large scale intervention program designed and 

conducted by the DMV. It was designed to increase safety belt use in eight 

communities (cities, towns, and counties) throughout the Commonwealth of 

Virginia. The police or sheriff's department in each community conducted 

either one, two, or three repeated applications (waves) of public 

information/education programs which included public service 

announcements aimed at educating the community about safety belt use and 

the distribution of promotional gimmicks displaying a "buckle-up” message, 

followed by an increase in enforcement of Virginia's BUL. Each target 

community was matched with a non-treatment control community with a 

similar population. 

The interventions were chosen by the Virginia DMV based on the 

success of similar projects they conducted in nine rural Virginia communities 

in 1988 (Virginia DMV, 1989), and on a similar project conducted in Elmira, 

N.Y. in 1985 (Williams, et al., 1987). The author served as a project 

coordinator, assisting in the overall management and evaluation of this
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program, and was responsible for obtaining control site information. The 

author did not participate in the selection of treatment sites, the development 

of interventions, or the development of the experimental design. 

Evaluation Approach 

Most large-scale safety belt programs are evaluated in terms of overall 

project effectiveness (i.e., overall incentive program, overall disincentive 

program) on safety belt use. There has been little or no attempt to evaluate 

these programs in terms of the specific activities of the intervention agents 

(i.e., behavior change personnel). 

Geller (in press) proposed that intervention effectiveness varies 

directly with the number of intervention agents. One way to increase the 

long-term number of intervention agents is to have indigenous personnel 

implement the intervention program. Therefore, research is needed to 

explore ways to involve indigenous personnel in the implementation of 

successful intervention projects, while at the same time maximizing the 

effectiveness of the interventions these individuals implement. 

When predicting the effects of a particular intervention program, it is 

not only important to know the number of intervention agents for each 

target individual, but also what those agents do. While it is optimal to 

evaluate intervention programs according to the specific intervention 

activities received by individual community members, this is unrealistic for 

large-scale communitywide programs. However, a measure of the 

intervention activity-to-target ratios (i.e., the number of promotional 

gimmicks or citations for every member of the community) offers an estimate 

of the number of individuals reached by an intervention program.
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Therefore, it is proposed that the effectiveness of the interventions in each of 

the target communities participating in this study will depend on a 

combination of the agent-to-target ratio, citation-to-target ratio, and 

promotional gimmick-to-target ratio for each community. The more 

intervention agents or activities per member of a community, the higher the 

expected percent safety belt use increase. 

HI: 

H2?: 

H3: 

H4: 

H5: 

The specific hypotheses tested in this research were: 

Project sites will show an increase in safety belt use percentages, not 

found in control sites. 

Increases in community safety belt use will be a direct function of the 

agent-to-target ratios (the proportion of police officers or deputies 

participating in the program per number of citizens in the community). 

Increases in community safety belt use will be a direct function of the 

citation-to-target ratios (the proportion of citations or written warnings 

given during the program per number of citizens in the community). 

Increases in community safety belt use will be a direct function of the 

promotional gimmick-to-target ratios (the proportion of promotional 

gimmicks given during the program per number of citizens in the 

community). 

The community increases in vehicle safety belt use will vary directly 

with a measure of the combination of all three ratios (agent-to-target, 

citation-to-target, and promotional gimmick-to-target).



Method 

Participants and Settings 

Eight target communities (towns, cities, and counties) throughout the 

Commonwealth of Virginia ranging in size from 1,400 to 850,000 people 

participated in large-scale intervention programs designed to increase vehicle 

safety belt use. Communities from northern Virginia, central Virginia, and 

western Virginia were chosen by the Virginia DMV based primarily on their 

willingness to participate, population, and lack of previous safety belt 

program activity. The police or sheriff's departments in each of the target 

communities conducted the interventions. 

Each target communiy was matched with a "similar" control 

community. Control communities were chosen by the Virginia DMV based on 

their geographic proximity and demographic similarity to the treatment 

communities, as well as the availability of volunteer data collectors. Control 

data were collected by members of Retired Senior Volunteer Programs 

(RSVPs), volunteer residents of retirement communities, and the researcher. 

Procedure 

Training of police officers and volunteer data collectors. In order to 

insure that all police officers involved in the program had a basic knowledge 

of Virginia's BUL, the importance of using safety belts, and the methods for 

conducting the program, the police or sheriff's department in each of the 

target communities sent officers to one of three workshops conducted by the 

Virginia (DMV). One workshop was conducted in northern Virginia, one in 

central Virginia, and one in western Virginia. These workshops (see 

Appendix A for the agenda) began at approximately 8:00 a.m., and continued 

14
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until approximately 4:00 p.m. They included: 1) a review of Virginia 

secondary BUL by the Virginia DMV's occupant protection manager; 2) an 

overview and description of the project by the Virginia DMV's occupant 

protection manager; 3) training on the type of data needed to evaluate the 

program, and the methods to be used for data collection conducted by an 

official from the Virginia Transportation Research Council and the author; 4) 

training on the use of media (i.e., television, radio, newspaper) to disseminate 

the "buckle-up" message, and to solicit support (i.e., promotional gimmicks) 

from local merchants conducted by a police officer certified as a master trainer 

by the National Highway Traffic Safety Administration (NHTSA); 5) 

explanations and video demonstrations of the dynamics of a vehicle crash, 

and how different occupant protection devices can prevent injury and death 

given by the NHTSA master trainer; and 6) a reminder of the enforcement 

responsibilities of all law enforcement officers given by the NHTSA master 

trainer. 

The officers who attended one of the DMV workshops subsequently 

trained fellow officers, who in addition to the original workshop participants 

conducted safety belt use surveys and implemented the interventions. The 

method of training the remaining officers was left up to the discretion of the 

individual police departments. Half of the departments conducted this 

training during roll call and on-the-job. The remaining departments only 

conducted on-the-job training. The initial roll call training consisted of a 

trained officer giving an overview of the project and data collection 

procedures to his or her fellow officers for approximately one half hour before 

the beginning of a shift. Brief announcements were also given in this same
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manner before the beginning of each phase (i.e., public 

information/education, enforcement). On-the-job training consisted of an 

untrained officer accompanying a trained officer during data collection or 

intervention activities. 

The retired senior volunteers who served as control community data 

collectors received a brief (approximately one hour) training session in data 

collection given by the author. This training was given separately at each of 

the RSVP centers or retirement communities. 

Table 1 includes the population (i.e., size), the number of police officers 

who attended the DMV training workshop, the number of officers trained 

later, the setting of the training (i.e., if officers received both roll call and on- 

the-job training), and the control community for each target community. 

Data collection. Each community had between two and ten 

observation sites (depending on the size of the community), where data were 

collected on the shoulder belt use of the front-seat occupants in passing 

vehicles. These sites were located at intersections chosen by the police 

departments as representative of each community. The police departments 

were told by the Virginia DMV to choose primary roads with moderate to 

heavy traffic flow. They were also told to avoid roads leading to major 

interstates in order to minimize the number of non-community residents 

observed. The police officers who collected the treatment site data either 

stood on a corner in uniform, or sat in a marked police car parked close to an 

intersection in order to collect data. In an attempt to match the obtrusiveness 

of the police officers (e.g., uniforms and marked cars) and to help assure the 

safety of the data collectors, the retired senior volunteers who collected the
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Table 1. 

  

  

  

  

. No. of Officers 
Treatment Site Control Site at DMV No. of Officers Setting of 
(Population) (Population) Workshop _Later Trained Training 

Northern Virginia 

Fairfax Co. Richmond roll call & 
(850,000) (216,000) 47 700 on-the-job 

Herndon Williamsburg . 
(17,000) (12,000) 3 15 on-the-job 

Loudoun Co. Henrico Co. roll cal & 
(90,000) (199,000) 7 50 on-the-job 

Central Virginia 

Lexington Harrisonburg . 

(9,000) (27,000) 3 1 on-the-job 

Waynesboro Rockingham 4 5 on-the-job 
(18,000) (55,000) 

Western Virginia 

Bristol Richlands 1 roll call & 
(18,000) (5,850) 30 on-the-job 

Chilhowie Bluefield 2 6 roll call & 

(2,100) (5,840) on-the-job 

Glade Spring Tazewell “thot 

(1,400) (4,820) 3 3 on-the-job 
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control site data stood on a corner near an intersection and wore orange safety 

vests while collecting data. Therefore, the data collectors were obtrusive. 

Data were collected before and after each wave for approximately one hour, 

one time per day, for two or three days. 

Data were collected at the same time each day, between 8:00 am and 5:00 

pm., and included at least one weekend day and one week day. Standard data 

sheets were used to record observations (see Appendix B for a copy of the data 

sheets used by all observers). Each data sheet was designed to record the 

shoulder belt use of the driver and one front seat passenger of 40 cars. Middle 

front seat passengers were ignored for data collection purposes, as well as 

buses, large industrial vehicles, taxi cabs, and police vehicles. 

Experimental Design 

As depicted in Table 2, three repeated applications (i.e., waves) of public 

information/education, and increased enforcement of Virginia's BUL were 

implemented at each project site, with a three week delay after each wave. 

Each project site was also matched with a non-treatment control site. Project 

site data were collected before the interventions began (baseline) and then one 

week after the completion of each wave. Since no interventions were 

implemented at the control sites, data were only collected during baseline, 

once during Wave 2, and once after Wave 3. 

Experimental Conditions 

Since each community had some control over the implementation of 

their projects, each intervention program took somewhat different forms. 

While the promotional gimmicks distributed by the police officers were 

similar across communities, each community had control over the number
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Table 2. 

Experimental Design Showing the Project Activities for Each Wave and the 

Timing of Data Collection 

  

  

Wave 1 Wave 2 Wave 3 

3 week 3 week 
Delay Delay 

Northern Virginia Public Info. & Public Info. & Public Info. & 

(Urban) Education (2 wks.) Education (2 wks.) Education (2 wks.) 

3 Sites Enforcement (1 wk.) Enforcement (1 wk.) Enforcement (1 wk.) 

  

Central Virginia 
(Semi-Urban) 

2 Sites 

Public Info. & 

Education (2 wks.) 

Enforcement (1 wk.) 

  

Public Info. & 

Education (2 wks.) 

Enforcement (1 wk.) 

Public Info. & 

Education (2 wks.) 

Enforcement (1 wk.) 
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Western Virginia Public Info. & Public Info. & Public Info. & 
(Rural) Education (2 wks.) Education (2 wks.) Education (2 wks.) 

3 Sites Enforcement (1 wk.) Enforcement (1 wk.) Enforcement (1 wk.) 

Northern Virginia No Project No Project 
Control Activities Activities 

3 Sites oe = 
& 5 3 5 € 

cots © ; § S Central Virginia | @ No Project gO No Project Vv 
Control — Activities N Activities q 

3 Sites wu Y ba 
> oc aS = = = 

Western Virginia No Project No Project 
Control Activities Activities 
3 Sites 

July September November 
1990 1990 1990
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they distributed. Each community also had control over the number of 

citations given by the officers. Each community began by taking one week of 

baseline data, then a two-week public information/education phase was 

implemented, followed by one week of increased enforcement of Virginia's 

BUL for each intervention wave. Six of the treatment sites implemented 

three such intervention waves, one site implemented two waves, and one 

site implemented one wave. 

Baseline. During July, 1990 three days of safety belt use data were 

collected before any interventions were implemented in all project and 

control sites. It should be noted that Virginia's BUL had been in effect for 

approximately two years when the baseline data were taken. 

Public Information/Education. During this phase of the program, local 

media (e.g., TV, radio, newspapers) disseminated information throughout 

each community about the program. These public service announcements 

contained information on: 1) the ability of safety belts to save lives and 

prevent injury, 2) the Virginia BUL, and 3) the initiation of increased 

enforcement. At malls, parks, schools, industries, retirement communities, 

and at special community events, police officers gave safety belt talks 

including information on safety belt use, and Virginia's BUL. The police 

officers distributed thousands of promotional gimmicks, including key 

chains, clickers, car sun-shades, balloons, bumper stickers, coffee mugs, 

pencils, trash bags, and book covers, each bearing a buckle-up message. Some 

of these items were provided by the Virginia DMV, others were donated by 

local business and industries, and others were provided by the local police or 

sheriff's department. At Fairfax Co., Herndon, Bristol, and Chilhowie, the



2] 

educational programs included appearances of the "Vince and Larry" Crash 

Test Dummies and "Snap Dragon" (a safety belt dragon designed to appeal to 

children), as well as safety belt “"Convincer" demonstrations. The 

“Convincer" is a seat (with a safety belt) attached to a sled which simulates a 

sudden vehicle stop when traveling only 7.5 mph. During this time, citations 

for non-use of safety belts were relatively infrequent; instead warnings were 

given (usually a written warning ticket or a safety belt brochure). 

Enforcement. During this phase, police officers were told to step-up 

enforcement by increasing the number of citations given for non-use of safety 

belts. Virginia's BUL is only a secondary offense. Such enforcement requires 

police to stop a vehicle for a primary traffic violation before initiating a 

formal charge for a safety belt violation. Therefore, police officers during this 

phase would sometimes stop a vehicle for a minor primary charge (e.g., a 

non-functional headlight), then only issue a citation for the non-use of the 

safety belt. 

The specific activities conducted by each community are shown in 

Table 3. The "promotional gimmicks distributed” column refers to the 

number of promotional gimmicks distributed throughout the entire course of 

the program. The "citations and written warnings issued before the project" 

column refers to the number of citations and written warnings issued for the 

non-use of safety belts during the months of July through November, 1989. 

The "citations and written warnings issued during the project" column refers 

to the number of citations and written warnings issued for the non-use of 

safety belts during the project (i.e., July through November, 1990).



Table 3. 

Project Activities 

  

Citations and 
Written Warnings 

Citations and 
Written Warnings 

  

  

  

Target Promotional —=_—_ssued before Project _Issued during Project 
Site Distributed (July-November 1989) (July-November 1990) 

Northern Virginia 

Fairfax Co. 143,000 5,849 6041 

Herndon 12,150 75 658 

Loudoun Co. 5,170 369 1,200 

Central Virginia 

Lexington 650 Not Available 50 

Waynesboro 610 9 150 

Western Virginia 

Bristol 10,550 0 1,434 

Chilhowie 9,000 Not Available 235 

Glade Spring 2,035 0 107 

 



Results 

Overall Shoulder Belt Use 

To test the hypothesis that the target communities will show an 

increase in safety belt use compared to the control communities, the grand 

mean of each community's mean safety belt use was calculated for each wave 

of the program. These means were calculated by taking the sum of the 

number of buckled drivers for each target or control location and dividing by 

the number of observations for that location. The sum of these means were 

then divided by the number of target or control locations. As seen in Figure 

1, there was an overall increase in safety belt use for the eight treatment 

communities from 52% to 73%, while the eight control communities 

remained relatively stable, (from 52% to 48%). 

Differences in mean safety belt use between each wave of the project 

were tested using paired t-tests for both target and control communities. 

Differences in mean safety belt use between target and control communities 

were tested with independent t-tests. These data were analyzed with t-tests 

because of the unequal number of waves conducted in the target and control 

communities. The means and t-statistics are given in Table 4. 

Target Communities. There was a significant increase in mean target 

site safety belt use after Wave 1, N=8 (M = 61%) as compared to baseline, N=8 

(M = 52.2%), t (7) = 2.98, p<.01, and after Wave 3, N=6 (M = 73.2%) as 

compared to Wave 2, N=6 (M = 61.7%), t (5) = 2.30, p<.01, but not after Wave 

2, N=6 (M = 61.7%) as compared to Wave 1, N=8 (M = 61%), t (5) = .06, p>.05. 

Control Communities. Since control community data were only 

collected during baseline, during Wave 2, and after Wave 3, the data collected 

23
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Figure 1. Mean Percentage Safety Belt Use for the Treatment Sites vs. 

the Control Sites



25 

Table 4. 

Mean Percent Safety Belt Use and t-Statistics for the Comparison of Treatment 

Site Waves, Control Site Waves, and Treatment vs. Control Sites 

Treatment Sites 

  

  

  

  

Wave Means df Paired t 

Baseline (N=8) vs. Wave 1 (N=8) 52.2 vs. 61.0 7 2.98** 

Wave 1 (N=8) vs. Wave 2 (N=6) 61.0 vs. 61.7 5 .06 

Wave 2 (N=6) vs. Wave 3 (N=6) 61.7 vs. 73.2 5 2.30* 

Control Sites 

Wave Means df Paired t 

Baseline (N=8) vs. 51.6 vs. 49.7 7 -.50 
Wave 1/Wave 2 (N=8) 

Wave 1/Wave 2 (N=8) vs. 49.7 vs. 48.2 7 -.73 
Wave 3 (N=8) 

Treatment vs. Control Sites 

Wave Means df Indep. t 

Control Baseline (N=8) vs. 51.6 vs. 52.2 15 13 
Treatment Baseline (N=8) 

Control Wave 1/Wave 2 (N=8) 49.7 vs. 61.0 15 1.57 
vs. Treatment Wave 1 (N=8) 

Control Wave 1/Wave 2 (N=8) 49.7 vs. 61.7 13 1.47 
vs. Treatment Wave 2 (N=6) 

Control Wave 3 (N=8) vs. 48.2 vs. 73.2 13 5.14** 

Treatment Wave 3 (N=6) 
  

* = p<.05 

** = p<.01
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during Wave 2 is labelled "Wave 1/Wave 2". This was done to indicate that 

these data were used as a control for both Wave 1 and Wave 2. There was no 

significant increase in mean control site safety belt use after Wave 1/Wave 2, 

N=8 (M = 49.7%) as compared to baseline, N=8 (M = 51.6%), t (7) = -.50, p>.05, 

or after Wave 3, N=8 (M = 48.2%) as compared to Wave 1/Wave 2, N=8 (M = 

49.79%), t (7) = -.73, p>.05. 

Treatment vs. Control Communities. There was no significant 

difference in mean safety belt use between the treatment site baseline, N=8 (M 

= 52.2%) and the control site baseline, N=8 (M = 51.6%), t (15) = .13, p>.05, 

between the treatment site Wave 1, N=8 (M = 61%) and the control site Wave 

1/Wave 2, N=8 (M = 49.7%), t (15) = 1.57, p>.05, or between the treatment site 

Wave 2, N=6 (M = 61.7%) and the control site Wave 1/Wave 2, N=8 (M = 

49.7%), t (13) = 1.47, p>.05. The mean safety belt use for the treatment site 

Wave 3, N=8 (M = 73.2%) was significantly greater than the control site Wave 

3, N=8 (M = 48.2%), t (13) = 5.14, p<.001. 

Driver vs. Passenger Safety Belt Use 

The driver's mean safety belt use for each wave of the program was 

calculated and plotted separately from the passenger's mean safety belt use for 

both project and control sites. As seen in Figure 2, driver's safety belt use 

appears to be a consistently greater than passenger's safety belt use in both 

project and control sites. As analyzed by a repeated measures ANOVA there 

was a nonsignificant trend in the expected direction for the treatment sites, F 

(1, 12) = 3.24, .05<p<.09, and the control sites, F (1, 14) = .87, .05<p<.37. These 

analyses are summarized in Table 5. It should be noted that Chilhowie's 

safety belt use data were not included in this analysis. This community did
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Table 5 

Repeated Measures ANOVA for Driver vs. Passenger Safety Belt Use for 

Treatment (N=8) and Control (N=8) Sites 

  

  

  

Treatment Sites Control Sites 

df SS F p< df SS F p< 

Driver vs. 1 1089.4 3.24 .09 1 390.1 .87 37 

Passenger 

Error 12 4032.8 14 5350.8 
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not report driver and passenger data separately. The means for driver's and 

passenger's safety belt use for each wave of the program are presented in 

Table 6. 

Comparison of Individual Communities 

In order to determine each community's contribution to the overall 

safety belt use, each community was individually analyzed. The mean safety 

belt use percentages of both the project and control sites for each wave of the 

program were calculated and plotted on line graphs for each individual 

community. Mean safety belt use was calculated for each wave by taking the 

sum of the total number of buckled drivers for each treatment location 

divided by the total number of observations for that location per each wave. 

An inspection of Figures 3 - 10 shows an increase in safety belt use in six of 

the eight communities. 

Because most treatment sites (six of eight) began with different safety 

belt use rates than their control sites at baseline, a statistical analysis of the 

differences between individual control and treatment site safety belt use 

before and after the program would be biased. Therefore, safety belt use was 

Statistically analyzed for each control and treatment community separately 

using a Z test on proportions. The proportion of drivers using their safety 

belts during baseline and after Wave 3 were compared for both the treatment 

and the control sites. The proportion of drivers using safety belts was found 

significantly higher (p<.01) after the program than before the program in six 

of the project sites, whereas only one control site had a significantly higher 

proportion of belted drivers after the program. An analysis of each 

individual community follows.
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Table 6 

Mean Percent Safety Belt Use for Drivers vs. Passengers in the Treatment and 

Control Sites 

Treatment Sites 

  

  

Wave 

Baseline 1 2 3 

Position (N=8)  (N=8) (N=6) (N=6) 

Driver 54.1 64.3 62.3 76.0 

Passenger 45.3 56.8 52.3 67.0 

Control Sites 

  

  

Wave 

Baseline 1/2 3 

Position (N=8) (N=8) (N=8) 

Driver 52.4 54.0 51.4 

Passenger 47.3 47.6 44.7 
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Fairfax County vs. Richmond (Northern Virginia). Fairfax County had 

a significantly higher proportion of people buckled up after the program than 

before (Z = 9.22, p<.01), while pre-and post-measures of the proportion of 

people belted in the Fairfax Co. control site (Richmond) did not significantly 

differ (Z = .5, p>.05). As depicted in Figure 3, Fairfax County began the project 

with a very high baseline safety belt use rate of 72% and still managed to raise 

their safety belt use rate to 80% by the end of the project. During this time 

Richmond remained stable (57% to 58%). Therefore, the increase in safety 

belt use can be attributed to the project activities with a high degree of 

confidence. 

Loudoun Co. vs. Henrico Co (Northern Virginia). Loudoun County 

had a significantly higher proportion of people buckled up after the program 

than before (Z = 10.56, p<.01), while pre-and post-measures of the proportion 

of people belted in the Loudoun Co. control site (Henrico Co.) did not 

significantly differ (Z = .77, p>.05). As can be seen in Figure 4, Loudoun 

County's baseline safety belt use rate began at 56% and increased to 74% by the 

end of the project. During this time Henrico Co. remained stable (42% to 

40%). Therefore, the increase in safety belt use can be attributed to the project 

activities with a high degree of confidence. 

Herndon vs. Williamsburg (Northern Virginia). Herndon had a 

significantly higher proportion of people buckled up after the program than 

before the program (Z = 9.37, p<.01), while pre-and-post measures of the 

proportion of people belted in the Herndon control site (Williamsburg) did 

not significantly differ (Z = 1.16, p>.05). As can be seen in Figure 5, Herndon's 

baseline safety belt use rate began at 58% and increased to 73% by the end of
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the project. During this time Williamsburg remained relatively stable (55% to 

58%). Therefore, the increase in safety belt use is likely due to the program 

activities. 

Lexington vs. Harrisonburg (Central Virginia). The increase in the 

proportion of people buckled up after the program than before the program in 

Lexington was not significant (Z = 1.16, p>.05), while pre-and-post measures of 

the proportion of people belted in the Lexington control site (Harrisonburg) 

indicated a significant increase (Z = 2.79, p<.01). As can be seen in Figure 6, 

Lexington began with a baseline safety belt use rate of 48%, and increased to 

53% after one wave. During this time the safety belt use in Harrisonburg 

increased from 72% to 78%. While Harrisonburg's safety belt use 

subsequently dropped to 66%, Lexington did not complete any additional 

waves for comparison. Therefore, the small safety belt use increase in 

Lexington cannot be attributed to the program activities. 

Waynesboro vs. Rockingham Co. (Central Virginia) The increase in 

the proportion of people buckled up after the program than before the 

program was not significant in either Waynesboro or its control site 

(Rockingham Co.). As can be seen in Figure 7, Waynesboro only completed 

two waves, without much success at increasing their safety belt use rate. 

Their baseline safety belt use rate began at 33% and was also 33% at the end of 

the project. 

Bristol vs. Richlands (Western Virginia). Bristol had a significantly 

higher proportion of people buckled up after the program than before (Z = 

12.38, p<.01), while pre-and post-measures of the proportion of people belted 

in the Bristol control site (Richlands) indicated a decrease in safety belt use (Z
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= - 2.76, p<.01). While Bristol completed all phases of the project, safety belt 

use data were not collected after Wave 2. However, belt use percentages were 

collected after Wave 3, which indicated a continued increase in safety belt use. 

As can be seen in Figure 8, Bristol's baseline safety belt use rate began at 50% 

and increased to 68% by the end of the project. During this time Richlands 

did not remain stable. However, the Richlands site did not show any clear 

trend, whereas Bristol clearly showed.:a strong upward trend. Therefore, 

Bristol's results, while very encouraging, must be interpreted with caution. 

Chilhowie vs. Bluefield (Western Virginia). Chilhowie had a   

significantly higher proportion of people buckled up after the program than 

before (Z = 12.38, p<.01), while pre-and-post measures of the proportion of 

people belted in the Chilhowie control site (Bluefield) indicated a decrease in 

safety belt use (Z = - 6.67, p<.01). As can be seen in Figure 9, Chilhowie began 

the project with a baseline safety belt use of 49%. Chilhowie did not conduct 

any safety belt activities during Wave 1, and there was no increase in safety 

belt use after this wave. However, they conducted educational and 

enforcement activities during Wave 2 and 3, and their safety belt use rate 

increased to 73% by the end of the project. During this time the Bluefield 

observations were not stable (59% to 32% to 38%), however, there were no 

clear trends for this site. On the other hand, Chilhowie clearly demonstrated 

a strong upward trend for safety belt use after Wave 1. Therefore, 

Chilhowie's results, while very encouraging, must be interpreted with some 

caution. But the within-community data for Chilhowie are rather 

convincing (i.e., there was no safety belt use increase until after the program 

activities).
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Glade Spring vs. Tazewell (Western Virginia). Glade Spring had a 

significantly higher proportion of people buckled up after the program than 

before the program (Z = 10.89, p<.01), while pre-and post-measures of the 

proportion of people belted in the Glade Spring control site (Tazewell) did not 

significantly differ (Z = -1.23, p>.05). As can be seen in Figure 10, Glade 

Spring's baseline safety belt use rate began at 52% and increased to 76% after 

the first wave. However, by the end of the second wave, safety belt use had 

dropped to 55% and then increased again by the end of the third wave to 73%. 

During this time Tazewell remained relatively stable (40% to 37%). 

Therefore, the increase in safety belt use can be attributed to the project 

activities with a relatively high degree of confidence. 

Effects of Baseline Safety Belt Use 

The impact of safety belt interventions have often been directly 

proportional to the percent safety belt use during baseline. When baseline 

levels of safety belt use are low, the percent increase tends to be high (Geller, 

1984; Geller, Rudd, Kalsher, Streff, & Lehman, 1987). Because six of the eight 

treatment communities began with different baseline levels than their 

control sites, the percent safety belt use increase for each treatment and 

control community was correlated with the baseline safety belt use for each 

treatment and control community. The percent safety belt use increase was 

calculated by taking the number of percentage points a community increased 

from baseline to post Wave 3, multiplying by 100 and dividing by the 

baseline level of safety belt use. The Pearson correlation between the increase 

in treatment site safety belt use and their baseline levels was not significant (r 

= .15, N = 8, p>.05), nor was the Pearson correlation between the increase in
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control site safety belt use and their baseline levels (r = .06, N = 8, p>.05). This 

indicates there was no relation between baseline safety belt use and the 

percent belt use increase for either the treatment or the control communities. 

Percent Safety Belt Use Increase and Community Size 

The effects of safety belt interventions could also be a function of the 

size of the target population. | Therefore, the community populations were 

correlated with the percent safety belt use increase for each treatment and 

control community. The Pearson correlation was not significant for the 

treatment communities (r = -.34, N = 8, p>.05), for the control communities (r 

= 37, N =8, p >.05), or a combination of both (¢ = .01, N = 16, p>.05), indicating 

there was no significant relation between the size of a community and its 

percent safety belt use increase. 

Intervention Activity Ratios and Safety Belt Use 

The three intervention activity ratios, the safety belt use before (i.e., 

baseline) and after the program (i.e., post Wave 3), and the percent safety belt 

use increase for each treatment community are given in Table 7. The right 

side of the agent-to-target ratio was calculated by taking the total number of 

police officers who participated in the program (i.e., total number of officers 

who received either DMV or follow up training) for each community divided 

by the total population of that community. Treatment site population 

information was obtained from the records of each community's police or 

sheriff's department, whereas control site population information was 

obtained from the Virginia Statistical Abstracts (Center for Public Service, 

1989). The right side of the citation-to-target and promotional gimmick-to- 

target ratios were calculated by taking the population of each community
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Table 7. 

Project Activity Ratios and Treatment Site Safety Belt Use 

  

    

  

  

  

Ratios Safety Belt Use 

Target Agent Citation Gimmick Post Percent 
Site to Target to Target to Target Baseline Wave 3 Increase 

Northern Virginia 

72% 80% 
Fairfax Co. 1:1214 1:130 1:6 (n=4,787) (n=4,675) 11% 

58% 73% Herndon 1:944 1:26 1:1.4 (n=1,961) — (n=1,611) 26% 

. . . 56% 74% 
Loudoun Co. 1:1579 1:75 1:17 (n=2,229)  (n=2,340) 32% 

Central Virginia 

53% 
Lexington 1:643 1:180 1:14 305) (n=241) 10% 

% 33% 

Western Virginia 

. 6 68% 
Bristol 1:581 1:12 1:17 one? 332) (n=2,257) 36% 

. . . 49% 73% 
Chilhowie 1:262 1:9 1:.23 (n=2,500) — (n=2,000) 19% 

. 52% 73% 
Glade Spring 1:233 1:13 1:.69 (n=257) (n=227) 40% 
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divided by either the number of citations/written warnings or the number of 

gimmicks distributed in that community. Therefore, the smaller the ratios, 

the higher the expected percent safety belt use increase. 

To test the hypothesis that increases in community safety belt use will 

be a direct function of the agent-to-target ratios, the percent safety belt use 

increases were correlated with the ratios of the number of police who 

received initial plus follow up training per member of each community. As 

can be seen in Figure 11, there was a relatively high correlation (r = .70, N = 8, 

p<.027), indicating interventions were more effective as the number of agents 

(police officers) increase in relation to the number of targets (i.e., population). 

To test the hypothesis that increases in community safety belt use will 

be a direct function of the citation-to-target ratios, the percent safety belt use 

increases were correlated with the ratios of the number of citations and 

written warnings given per member of each community. As can be seen in 

Figure 12, this correlation was high (r = .86, N = 8, p<.003), indicating the 

impact of the intervention programs varied directly with the number of 

citations issued per member of the communities. 

To test the hypothesis that increases in community safety belt use will 

be a direct function of the promotional gimmick-to-target ratios, the percent 

safety belt use increases were correlated with the ratios of the number of 

promotional gimmicks given during the program per member of each 

community. As can be seen in Figure 13, the correlation was relatively high 

(r = .73, N = 8, p<.02) indicating a direct relationship between the number of 

promotional gimmicks given per member of the communities and the 

percent safety belt use increase.



43 

    

  

® 
® 505 Pearson Correlation = .70 G 

. 
o 

= 404 
© 
a *” 

> 
w 307 
@ 
a 

> 20-7 

= J 
© 

% 104 
e J © 

oO 

5 «0 
QO. 1:3000 1:2000 1:1000 1:1 

Agent to Target Ratio 

There was one agent for 

every ‘n' people. 

Figure 11. Increase in Percentage Safety Belt Use as a Function of the 

Agent-to-Target Ratio 

50- Pearson Correlation = .86 o 

  

  

  

Pe
rc

en
t 

Sa
fe

ty
 

Be
lt

 
Us

e 
In

cr
ea

se
 

0 _ £7 

1: 1:200 1:150 1:100 1:50 1 

Citation to Target Ratio 

There was one citation or 

warning given for every 'n' people 

Figure 12. Increase in Percentage Safety Belt Use as a Function of the 

Citation-to-Target Ratio



    

@ 

@ 50-7 Pearson Correlation = .73 g 
2 J | 
e 
- 40- fo 

@ 5 

3 ao 
30-5 

3 | o 
© 
> 20 7 

o of 

o 10-7 oO 0 

=e - 

@ 

o 0 £t , 1 r — — “ 

a 1:30 1:20 1:10 11 
Promotional Gimmick to Target Ratio 

One Promotional Gimmick was Given 

for every 'n' people 

Figure 13. Increase in Percentage Safety Belt Use as a Function of the 

Promotional Gimmick-to-Target Ratio



45 

Baseline Safety Belt Use Correlated With the Three Ratios 

If the three ratios are correlated with the treatment site's baseline safety 

belt use, this would indicate there could be something inherent in the data 

before any interventions were given which could have caused the 

correlations between the three ratios and post intervention safety belt use. 

None of the correlations were significant: 1) the correlation between baseline 

safety belt use and the agent-to-target ratio was .17 (p>.05); 2) the correlation 

between baseline safety belt use and the citation-to-target ratio was .03 (p>.05); 

and 3) the correlation between baseline safety belt use and the promotional 

gimmick-to-target ratio was .54 (p>.05). 

Multiple Regression   

To test the hypothesis that the combination of the agent-to-target, 

citation-to-target, and promotional gimmick-to-target ratios will be a better 

predictor of intervention effectiveness than any single ratio, the Multiple 

Linear Regression procedure from the Statistical Analysis System (SAS 

Institute, 1985) was performed on the data using the three ratios as 

independent variables and the percent safety belt use increase as the 

dependent variable. 

Since the three ratios were highly intercorrelated (see Table 8), each was 

entered first into a stepwise multiple regression procedure. Table 9 presents 

the results of the regression analyses when 1) agent-to-target ratio was entered 

first, 2) citation-to-target ratio was entered first, and 3) gimmick-to-target ratio 

was entered first. While each ratio individually explained a significant 

amount of variance in safety belt use, only the combination of agent-to-target
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ratio plus citation-to-target ratio significantly added to the predictive ability of 

a regression model beyond that of any single ratio (r = .91; R* = .83, p<.05).
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Table 8. 

Intercorrelations Among the Intervention Activity Ratios 

  

  

Pearson 
Intervention Activity Ratios Correlation p< 

Agent-to-Target with Citation-to-Target 49 ‘O01 
Agent-to-Target with Gimmick-to-Target 84 001 
Citation-to-Target with Gimmick-to-Target .66 01
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Table 9 

Multiple Stepwise Regression Analysis with Agent-to-Target Ratio (A), 

Citation-to-Target Ratio (C), and Gimmick-to-Target Ratio (G) Each Entered as 

First Step and Percent Safety Belt Use Increase as the Dependent Variable 

  

  

  

  

  

Regression Independent 
Step Variables R R? F 

Agent-to-Target Ratio Entered First 

1 A 70 AQ 5.7* 

2 A+C 91 83 10.52* 

3 A+C+G 915 838 08 

Citation-to-Target Ratio Entered First 

1 Cc 86 73 16.39** 

2 C+A 91 83 3.01 

3 C+A+G 915 838 08 

Gimmick-to-Target Ratio Entered First 

1 G 73 03 6.8* 

2 G+C 91 T7 1.1 

3 G+C+A 915 838 15 

*p<.05 

** p< .01



Discussion 

The overall mean percent safety belt use for the eight treatment sites 

significantly increased from 52% at baseline to 73% at the end of the project. 

By contrast, the mean percent safety belt use for the eight control sites 

remained relatively stable, dropping from 52% at baseline to 48% at the end of 

the project. Thus, the interventions employed by the DMV were successful 

and demonstrated a significant impact upon BUL compliance. 

All three of the Northern Virginia sites: Fairfax Co., Loudoun Co., and 

Herndon conducted successful programs, though Fairfax Co. warrants some 

additional explanation. They began with a very high rate of safety belt use 

(72%) and did not increase this rate during the first two waves. However, 

during the third wave they doubled their enforcement activities. Following 

this enforcement increase, Fairfax Co. increased their safety belt use to 80%. 

Both Central Virginia sites had unsuccessful programs. Whereas 

Lexington showed an encouraging increase in safety belt use from 48% to 53% 

for their first wave of the program, their control site showed a greater 

increase, making the outcome of the program activities inconclusive. 

Lexington also began Wave 2 and completed a number of public 

information/education activities, however, the program was discontinued 

due to a manpower shortage in their police department before additional belt 

use surveys could be completed. Therefore, the effects of those activities are 

not known. 

Waynesboro completed two full waves of the program, however, due 

to promotions and resignations within the department (Waynesboro 

obtained a new police chief during the project period) they found the 

49
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administration of the program difficult. Waynesboro's safety belt use was 

33% before the project and was also at 33% after the project. Although 

Waynesboro significantly increased its enforcement activities over baseline 

levels (from 150 citations issued during the program compared to nine given 

during the same time period in 1989), Waynesboro performed relatively few 

public information and educational activities. This supports the idea that 

increased enforcement alone is not successful unless the target population is 

informed of the activities (cf. Ross, 1982). 

All three Western Virginia project sites had very successful programs, 

however, some explanation of Glade Spring's safety belt use is instructive. 

Emory College (located in Glade Spring) was out of session during Wave 1. 

Therefore, the permanent residents of Glade Spring received the intervention 

and increased their safety belt use from 52% to 76%. After the students 

returned to town at the end of Wave 2, not having received the intervention 

program, the town's safety belt use dropped to 55%. The Emory College 

students then received the Wave 3 intervention, and the town's overall 

safety belt use increased to 73%. 

The hypothesized direct relationships between increased safety belt use 

and agent-to-target ratio (Hypothesis 2), citation-to-target ratio (Hypothesis 3), 

and promotional gimmick-to-target ratio (Hypothesis 4) were supported. The 

correlations between these ratios and the percent safety belt use increase were 

all significant. Two moderating variables that could have effected these 

correlations were discounted. That is, there were no significant correlations 

between baseline safety belt use and post-intervention safety belt use, or 

between the size of the target population and post-intervention safety belt
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use. This indicates the percent safety belt use increase was not a function of 

where each community began, or of the size of the community. 

Furthermore, no significant correlations were found between the three 

ratios with the baseline safety belt use. These correlations checked whether 

something inherent in the data, before any interventions had been 

implemented, could have caused the correlations between the three ratios 

and post intervention safety belt use. 

The fifth hypothesis that the combination of the three ratios will be a 

better predictor of safety belt use than any single ratio was partially supported. 

The combination of agent-to-target ratio plus citation-to-target ratio yielded a 

higher correlation coefficient (r = .91; R? = .83, p<.05) than that of any single 

ratio. This does not mean the promotional gimmick-to-target ratio was not 

significantly correlated with the percent safety belt use increase. As was seen 

in Figure 13, this ratio was highly correlated with belt use. The stepwise 

regression procedure excluded this variable because it was correlated with the 

citation-to-target and agent-to-target ratios to such a large extent that it did not 

add to the predictive ability of the combination of those two ratios. 

While the individual community analyses showed rather 

convincingly that the interventions implemented in the target sites caused 

increases in safety belt use, it cannot be said these increases were caused by 

particular ratios between intervention activities and target populations. 

Successful safety belt interventions may have some other characteristic which 

in turn affects these ratios directly. Furthermore, the experimental design of 

this study did not allow the effects of the intervention activities to be assessed 

separately. Data were only collected after each wave which included both
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public information/education and increased enforcement. Ideally safety belt 

use data would have been collected after each phase of public 

information/education and enforcement separately in order to compare their 

individual effects. 

Another problem with this study was that the control sites may not 

have been matched adequately with the treatment sites. Counties. were 

compared to cities, and communities with rather large differences in 

populations were compared. For example, Fairfax County, with 850,000 

people was compared to the city of Richmond which has a population of 

216,000 people. These differences between control sites may have been a 

reason six of the eight treatment sites started with different baseline levels of 

safety belt use than their control sites. Furthermore, because the control site 

police departments did not participate in the program, access to their records 

was limited. Ideally, the number of citations issued in the control sites, or 

information on any special safety belt projects their departments carried out 

would be obtained. These data could have been analyzed similarly to the 

treatment sites to possibly validate the relationship between the intervention 

activity ratios and safety belt use. These data may have also been useful in 

explaining why some of the control cites began with unusually high baseline 

levels, or showed increases in safety belt use. 

Even if the aforementioned problems could have been overcome, it is 

unlikely that the safety belt use rates would be fully understood. There are 

many unknown variables in such large scale applied research that can 

influence the effects of interventions and the accuracy of measuring those 

effects. Since this project had treatment sites throughout Virginia, and was
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centrally managed from the Virginia DMV in Richmond, resources did not 

allow for formal manipulation checks to assure the proper implementation 

of the project activities. Self reports from the police departments were used to 

verify the completion of project activities. Furthermore, it has been shown 

that when safety belt use data are collected obtrusively, use rates are higher 

than when the data are collected unobtrusively (e.g., Hagenzieker, 1991). In 

order to insure the safety of the data collectors, data collection in this study 

was obtrusive. Therefore, safety belt use rates obtained in both treatment and 

control sites may have been inflated. Another major problem with 

conducting large scale applied research is keeping track of what non-project 

activities are going on in all of the treatment and control settings. It is usually 

impossible to know what each individual community or group member is 

doing. For example, it was discovered after the completion of this project that 

a researcher in one of the control sites (Harrisonburg) had been conducting 

projects to increase safety belt use in that community. 

While there were some problems with this study, this study clearly 

demonstrated that as more intervention activities were implemented, safety 

belt use tended to increase. When conducting future safety belt intervention 

programs, safety belt use may increase continually as a direct function of the 

number of intervention activities. However, it is likely there will be a point 

of diminishing returns, a critical point at which more activities will not result 

in more safety belt use. If the specific number of enforcement and/or 

promotional activities, along with the optimal number of agents needed to 

accomplish a specific safety belt use goal are eventually determined, countless
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lives could be saved with the minimal level of available resources. This 

study should be viewed as a starting point to this goal. 

The idea that more contact between intervention agents and target 

individuals will lead to greater intervention impact is consistent with 

Geller's (in press) Multiple Intervention Level (MIL) Hierarchy. The MIL 

hierarchy is characterized by dividing intervention strategies into multiple 

levels, each defined by a different dimension of intervention effectiveness. 

At the first level, the interventions are least intrusive and target the 

maximum number of people with only minimal contact between the 

individual and the intervention agent. Higher level interventions are more 

intrusive and require more contact between target individuals and 

intervention agents (i.e., a higher ratio between the number of intervention 

agents or program activities and the number of target individuals). These 

higher level interventions are designed to influence those individuals 

unaffected by the lower level interventions. 

A BUL with minimum enforcement activity is an example of a Level 1 

intervention program. As previously discussed, Virginia had a 33% belt-use 

rate before its BUL, and this increased to 56% after its implementation. 

Therefore, while many individuals began buckling-up after the BUL, many 

other individuals were not influenced. The interventions implemented in 

this study were of a higher level (perhaps Level 2) and were followed by an 

average safety belt use rate of 73%. According to the MIL hierarchy, a more 

costly (and intrusive) intervention program would be needed to reach higher 

belt use levels. More programs of the same effectiveness level of those in the 

present study would only help to maintain the 73% usage level.
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The interventions implemented in this study required many 

intervention agents (i.e., over 800 individuals). More effective programs will 

require even more agents. Therefore, the maintenance or improvement of 

programs to increase communitywide safety belt use require successful 

recruitment of intervention agents. Also, to assure long-term 

implementation of such programs, a permanent system for program 

administration is necessary. Some of the problems which occurred in this 

program may shed some light on the administration of future safety belt 

programs. 

While the previously discussed ratios did a good job at predicting the 

success of the particular programs implemented during this study, they do 

not address the question of why some communities had lower ratios than 

others, nor do they suggest possible ways of improving the administration of 

such programs. Lexington and Waynesboro both had relatively low ratios, 

and they also had unsuccessful programs. As previously mentioned, they 

both had trouble with their programs because of personnel problems. This 

represents one of the possible flaws in the administration of the programs 

discussed in this study. 

Ownership (i.e., responsibility) of the programs was only given to the 

intervention agents from the police departments. While this may have some 

advantages if those particular officers could be guaranteed to stay in their 

present positions indefinitely, this is unrealistic. If programs are to be 

maintained over long periods of time, these programs should be 

institutionalized, with different sectors of the community able to claim 

ownership of the programs. Another problem with this study was that most
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of the financial support for the programs came from outside of the 

community. Since the communities had little or nothing invested in the 

programs, it was easy for them to discontinue their participation. 

Geller (1984) proposed a plan for institutionalizing safety belt programs 

that would eliminate or reduce these problems. The plan, termed the 

"Achieving BELTS Community" or ABC System is outlined in Figure 14. 

This plan was based on a program proposed by Geller (1983b) for promoting 

large scale energy conservation, the organizational scheme of the community 

litter-control program developed by Keep America Beautiful, Inc. (as 

reviewed by Geller, Winett, & Everett, 1982), and the communitywide 

program in Pawtucket, Rhode Island for promoting heart health (Elder, et al., 

1984). 

The proposed ABC system is a two-stage program, whereby 

communities first initiate certain program activities in order to earn 

eligibility as a “certified achieving BELTS community" (BELTS is an acronym 

for Buckle Every Living Thing Safely, or when promoting child safety seats 

BELTS can stand for Buckle Every Little Tot Safely). After certain criteria are 

met by the "achieving BELTS community", they may become a "certified 

BELTS community" (CBC). 

Completing the first stage of the process should result in a national 

recognition or acknowledgement, and after achieving CBC status the 

community would be eligible for financial rewards through government 

grants and incentive programs. Having the communities achieve CBC status 

before receiving government (state and/or federal) funds would reduce the 

amount of money wasted on haphazard (nonfocused and ineffective)
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programs. Communities should then be reviewed annually to evaluate their 

maintenance of the CBC criteria. 

An initial commitment from a community interested in this program 

is proposed, such as a letter of endorsement from the mayor, allocation of 

start-up funds for the first year, and an agreement to send a task force (with 

representation from the municipal, industrial, educational, medical, 

volunteer, and religious sectors of the community) to a regional training 

conference. This training conference could be coordinated through the state 

transportation offices (e.g. DMV) which are in turn accountable to the U.S. 

Department of Transportation. 

At the training conference, the ABC task force would learn to motivate, 

coordinate, and evaluate communitywide programs for promoting the use of 

safety belts and child safety seats. Public education, incentive, and 

disincentive techniques would be taught, as well as other motivational 

methods such as commitment, goal setting, and feedback procedures. 

Techniques for coordinating the activities of delivery agents for location- 

specific programs would be presented, along with tactics for soliciting the 

support of program sponsors. Both small case study and larger scale 

techniques for evaluating the programs would also be taught. 

After training, the ABC teams would return home to initiate BELTS 

programs and to work towards attaining CBC status. To reach this end, an 

ABC Action Council would be organized. The ABC Action Council would be 

responsible for: 1) maintaining an up to date library of resources relevant to 

BELTS promotion; 2) Maintain communications with the local and state 

transportation officials to insure the community meets the criteria for a
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certified BELTS community; and 3) organize and monitor five action teams 

(described below). 

Five action teams would be organized. They could be composed of 

community leaders and volunteers. Considerable action might be expected 

from individuals who have lost a friend or loved one, or who have been 

seriously injured themselves in an automobile accident as a result of 

improper or non-use of safety belts or child safety seats. The following five 

components of a comprehensive BELTS plan outline briefly the primary 

responsibilities of the five action teams. 

The Communications team would be responsible for publicizing 

BELTS activities using all available media. They would develop an in house 

newsletter to insure all BELTS participants stay informed of all major events. 

This team would also be responsible for publicly commending individual and 

group efforts toward BELTS promotion. 

The Community team would be responsible for locating and 

coordinating local civic, medical, and religious organizations for BELTS 

activities. Volunteers would be taught to administer demonstrations and 

workshops, implement intervention programs, and run special award 

programs for individuals and groups who have motivated action toward 

ABC goals. 

The Industrial team would be responsible for promoting BELTS in the 

commercial/industrial sector of the community. Particular emphasis should 

be given to publicizing the cost effectiveness of the BELTS interventions. 

This team would also administer BELTS workshops in commercial and 

industrial settings to assist in the institutionalization of belt use policies.
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The Municipal team would be responsible for developing, improving, 

and enacting governmental policies, incentives, and intervention programs 

for BELTS promotion. For example, this team might be able to formulate 

local policies, ordinances, or tax-rebate programs for motivating the use of 

safety belts. This team would also monitor the activities of local police to 

promote continual enforcement of current child safety seat and safety belt use 

mandates. 

The Education team would be responsible for keeping all other teams 

informed of successful educational-based approaches for encouraging safety 

belt use, and for encouraging BELTS programs in schools and day care centers. 

Workshops could be given to principals and teachers (especially those in 

driver education) in order to coordinate techniques for motivating safety belt 

use within the ongoing educational curricula. 

This ABC System for coordinating community activities for promoting 

the use of safety belts and child safety seats is only proposed as a general 

framework within which specific policies and procedures must be developed, 

implemented, and tested. However, it is believed that the idea of promoting 

practical relationships between local government, business, and civic 

organizations for cooperative action toward solving community problems is 

sound. A program on which the BELTS system is partially based (the Clean 

Community System, "CCS" of Keep America Beautiful Inc.) had been 

implemented in over 166 United States communities by 1983, and has 

significantly influenced the litter control programming in six other countries 

(Geller, 1983a).
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While this study was not designed according to the proposed BELTS 

system, there are some similarities between the components of the BELTS 

system and the program implemented in this study. A training conference 

was coordinated through the Virginia DMV, whereby police officers from 

each community (i.e., task forces) were trained in the implementation of 

public education and enforcement techniques, data collection and evaluation 

techniques, and techniques for using local media to disseminate information 

and gain community support for the program. These task forces then 

returned to their communities, and along with the additional officers trained 

by the task force members, conducted many of the activities designated to the 

ABC action teams in the proposed BELTS system. 

There are also some important differences between the BELTS system 

and the program in the present study. In this study, the police officers in each 

community had to make contacts and coordinate activities in community, 

municipal, industrial, and educational sites. If separate action teams with 

experts from each of these sectors were formed to coordinate BELTS activities, 

the programs would have likely been more efficient. Not only were the 

responsibilities of the action teams carried out solely by police officers, but the 

task forces that attended the DMV training conference were also only 

composed of police officers. Having representation from different sectors of 

the community (as in the proposed BELTS system) is important for gaining 

commitment and support from the entire community. 

The communities in the present study had nothing equivalent to the 

ABC Action Council. An action council is needed to organize and monitor 

action teams, and to maintain the communications and resources necessary
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for the local administration of BELTS activities. In the current study, the 

overall administration and monitoring of the program was the responsibility 

of the Virginia DMV. In order to promote long term maintenance of future 

safety belt programs, this administration should be carried out at the local 

level. The communities that participated in this study were chosen by the 

Virginia DMV, and the expenses incurred by each of the project sites were 

reimbursed. Although each community's willingness to participate was 

taken into consideration before including them in the program, two of the 

eight treatment sites discontinued their participation. If communities had to 

apply for ABC status, and were required to provide initial start-up funds, their 

commitment to the BELTS system would be almost certain. Since 

communities will not receive initial financial support in the proposed BELTS 

system, it is very important for state transportation offices, the department of 

transportation, and other proponents of such a system to publicize its 

advantages, and to have a means of recognizing or giving positive publicity to 

those communities that apply for ABC status. 

While there are many unanswered questions as to the nature of an 

ideal intervention program, we know enough to begin implementing full- 

scale BELTS programs. Instead of government agencies sponsoring 

temporary programs designed to demonstrate the effectiveness of particular 

intervention activities, resources should be put into developing and 

promoting permanent BELTS communities. Such communities would be 

excellent sites for conducting research to refine the methods used to motivate 

safety belt use.
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Further research is needed to define the specific components of an 

optimal intervention program. For example, the differential effects of 

incentive/reward programs versus disincentive/penalty programs versus the 

combination of both are not fully understood. Furthermore, in the current 

study, the citations and written warnings were issued to vehicle drivers 

contingent on the non-use of safety belts. However, the promotional 

gimmicks given to vehicle occupants and community citizens were not 

contingent on safety belt use. While the overall effects of the intervention 

activities were effective at increasing safety belt use, and their was a positive 

correlation between each of the intervention activity ratios and the percent 

belt use increase, the experimental design of the present study did not allow 

for the separate effects of the activities to be assessed. Therefore, more 

research is needed to determine the effects of contingent versus 

noncontingent intervention activities on safety belt use. Also, the activities 

implemented in this study were superimposed in a setting which only had a 

secondary BUL. Further study is needed to determine if conducting such 

activities in settings which have a primary BUL have differing effects on the 

use of safety belts. 

The agent-to-target, citation-to-target, and promotional gimmick-to- 

target ratios that were evaluated in this study also need further exploration. 

Even if future researchers do not use the particular intervention activities 

implemented in this study, any intervention activity could be evaluated in 

this same manner. It is likely that different ratios will be needed for different 

types of intervention activities or different populations in order to raise safety 

belt use to the same level. For example, a larger proportion of intervention



activities may be required in large, urban communities versus small, rural 

communities, or a smaller proportion of contingent rewards versus non- 

contingent promotional gimmicks may be required to raise safety belt use to a 

common level.
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Appendix A 

DMV Training Agenda
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DMV Training Agenda 

8:00 - 8:30 eee eec cece ceeeeesscessesesessceaeessseascesesesseeeseaessessessaeensegeeses Registration 

8:30 - 8:45 ee eeeeseec cee tssceeecsseeseceecesseessceeseseesssssssedseseenseeeesasoneeneees Introductions 

8:45-9:15 ieececccessssceccccrscessescveceeees Safety Belt Laws - Perry Barber/DMV 

9115-10215 eee Overview/Operation Buckle Up - Perry Barber 

LO215 - 10:30 occ eeceeseeccescsececcssesecseesecesceseeeescesesscssceeseseessasseseesseseeseensenaeeess Break 

10:30 - 11:30... Surveys & Data Collection - Charlie Stoke/Transportation 

Research Council and Steve Roberts/VPI&SU 

11:30 - 12:00 woe ee ceeeeceseeeeeeeteeeeenenees Use of Media and Networks - Set. Lee 

Linkous/NHTSA Master trainer - Roanoake Co. Sherriff's Office 

12:00 - 1:00 ese eceeseseeseceseseeeeessecsssessceesescssssssseseeeeecseecseceeesessseseessesseeeeess Lunch 

100 - 1:50 oie cecceeeesseeeceseeseeeesseseeesesseseseeens Crash Dynamics - Sgt. Linkous 

1250 - 2:00 icecccceeeee cscs csseseesecssecseesseseeeecssesesscsscssusscsseseeeeseassessesaaeeseaeseaeges Break 

2100 - 2:50 eeeeseececesteeeeeesseesteeseeeseeeeneeeeneess Occupant Protection - Sgt. Linkous 

2350 - B00 eeeccceesesteetecseseseesscnsecesessscssesesceecssceeessesssenscssessecsuessecsecsdeneaseaseneees Break 

3:00-4:00 eee eeeecceeeseeeeeeeeeeees Enforcement Responsibilities - Sgt. Linkous
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Appendix B 

Data Collection Form
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Safety Belt Use 

  

  

  

City/County Location 

Car} Driver Passenger 

1 Y N Y N 

2 Y N Y N 

3 Y N Y N 

4 Y N Y oN 

5 Y N Y oN 

6 Y N Y N 

7 Y N Y N 

8 Y N Y N 

9 Y N Y N 

10 Y oN Y oN 

11 Y N Y N 

12 Y N Y N 

13 Y N Y N 

14 Y N Y N 

15 Y N Y N 

16 Y oN Y oN 

17 Y N Y oN 

18 Y N Y N 

19 Y N Y N 

20 Y N Y N 

Total       

  

  

    

Survey 

Date Sheet No. 

Car | Driver Passenger 

21 Y N Y N 

22 Y oN Y oN 

23 Y oN Y oN 

24 Y N Y oN 

25 Y oN Y N 

26 Y N Y N 

27 Y N Y oN 

28 Y N Y N 

29 Y N Y oN 

30 Y oN Y oN 

31 Y oN Y N 

32 Y N Y N 

33 Y N Y N 

34 | Y N Y oN 

35 Y oN Y N 

36 Y oN Y oN 

37 Y ON Y N 

38 Y N Y N 

39; Y N Y oN 

40 Y N Y N 

Total           
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