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ffectiveness of Mass Media Campaigns for
educing Drinking and Driving and Alcohol-Involved
rashes
Systematic Review

andy W. Elder, PhD, Ruth A. Shults, PhD, MPH, David A. Sleet, PhD, FAAHB, James L. Nichols, PhD,
obert S. Thompson, MD, Warda Rajab, MS, Task Force on Community Preventive Services

bstract: A systematic review of the effectiveness of mass media campaigns for reducing alcohol-
impaired driving (AID) and alcohol-related crashes was conducted for the Guide to
Community Preventive Services (Community Guide). In eight studies that met quality criteria for
inclusion in the review, the median decrease in alcohol-related crashes resulting from the
campaigns was 13% (interquartile range: 6% to 14%). Economic analyses of campaign
effects indicated that the societal benefits were greater than the costs. The mass media
campaigns reviewed were generally carefully planned, well executed, attained adequate
audience exposure, and were implemented in conjunction with other ongoing prevention
activities, such as high visibility enforcement. According to Community Guide rules of
evidence, there is strong evidence that, under these conditions, mass media campaigns are
effective in reducing AID and alcohol-related crashes.
(Am J Prev Med 2004;27(1):57–65) © 2004 American Journal of Preventive Medicine
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ntroduction

any mass media campaigns on alcohol-im-
paired driving (AID) have been implemented
in the past several decades. The goals of these

ampaigns are generally to persuade individuals to
ither take personal steps to avoid drinking and driving
r try to prevent others from drinking and driving.
heory suggests that, as with other preventive health
fforts, mass media campaigns are most likely to reduce
rinking and driving if their messages are reinforced by
ther efforts.1,2 Reinforcing factors may include law
nforcement efforts, grassroots activities, and other
edia messages related to drinking and driving. In

ocales that devote the considerable resources needed
o develop high-quality mass media campaigns, such
revention activities may be particularly strong. It is
ifficult to objectively evaluate the importance of such
actors in the success of mass media campaigns target-
ng AID, however, because the campaigns are seldom
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mplemented or measured in a manner that allows for
ontrol of their effects.

ontent and Delivery of Mass Media Campaigns

everal aspects of mass media campaigns may influence
heir effectiveness. These can be categorized into vari-
bles related to message content and to message delivery.

essage content. One important aspect of message
ontent involves the themes used to motivate the
esired behavior change. Some common motivational
hemes in mass media campaigns to reduce AID in-
lude: fear of arrest and legal consequences of arrest;
romotion of positive social norms; fear of harm to self,
thers, or property; and stigmatizing drinking drivers as

rresponsible and dangerous. The actions promoted by
he campaigns also vary, ranging from messages related
o abstinence or moderation to more specific behav-
oral recommendations such as using a designated
river or taking the keys from an intoxicated person
ho plans to drive. Decisions related to message con-

ent are generally made based on the opinions ex-
ressed by experts or focus groups rather than on
vidence of effectiveness in changing behavior.
Another aspect of message content relates to the

ptimal amount of anxiety produced.3–8 The effective-
ess of “fear-based” campaigns is the subject of a

ong-standing controversy. Some level of anxiety
rousal is generally seen as a desirable motivator.

owever, several authors have cautioned that generat-

570749-3797/04/$–see front matter
lsevier Inc. doi:10.1016/j.amepre.2004.03.002
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5

ng intense anxiety by emphasizing the severity of a
roblem and the audience’s susceptibility to it can
ause some people to ignore or discount the campaign
essages.3–5Although this caution appears to be justi-

ed, increasing the strength of a fear appeal also
ncreases the probability that the audience will change
heir attitudes, intentions, and behaviors.6 These
hanges are maximized, and defensive avoidance min-
mized, when the anxiety-arousing message is accompa-
ied by specific information about actions that people
an take to protect themselves.6 The degree of persua-
ion versus defensive avoidance produced may be influ-
nced by interactions between the message content and
haracteristics of the recipient. For instance, strong fear
ppeals may be more effective for motivating a re-
ponse among segments of the audience that initially
o not view the problem addressed as being important
r relevant to them.7 They may also be more persuasive
o people who are already engaging in the desired
ehavior.8

essage delivery. A mass media campaign cannot be
ffective unless the target audience is exposed to,
ttends to, and comprehends its message. Two impor-
ant aspects of message delivery are control over mes-
age placement and production quality.9,10 Control
ver message placement helps to ensure that the in-
ended audience is exposed to the messages with suffi-
ient frequency to exceed some threshold for effective-
ess. It also allows for the optimal timing and
lacement of those messages. This control can only be
ssured with paid campaigns. Those that rely solely on
onated public service time may attain adequate expo-
ure, but message placement and frequency are ulti-
ately left to media schedulers and station manage-
ent; paid advertising time always gets preferential

lacement. Assuming that the target audience is ade-
uately exposed, high production quality of the cam-
aign messages may maximize the probability that the
udience will pay attention to them. High production
uality may also improve the chances of eliciting the

ntended emotional impact.

essage Pretesting. Pretesting of campaign themes
nd messages is also thought to be important for a
uccessful outcome.11–13 Pretesting can help to assess
hich themes or concepts are most relevant to the

arget audience. It can also help to ensure that the
arget audience will attend to and comprehend the
pecific messages presented. The importance of pretest-
ng is highlighted by an evaluation of a mass media
ampaign designed to prevent alcohol-related prob-
ems by encouraging drinking in moderation.14 No
retesting of ads was done for this campaign, and a
urvey conducted at midcampaign found that over a
hird of respondents thought that the ads were promot-
ng alcohol consumption. Many mistook them for beer

ds. e

8 American Journal of Preventive Medicine, Volume 27, Num
rior Reviews of Mass Media Effects

everal reviews of mass media campaigns have ad-
ressed AID. The scope of these reviews has varied, with
ocuses on AID,3,10,11,15 alcohol use,16 traffic safety,1

nd health promotion in general.17,18 These reviews
eached differing conclusions about the effectiveness of
ass media campaigns for preventing AID. The most

onsistent finding from these reviews is that the quality
nd volume of research in this area are too low to draw
ny firm conclusions. Despite recommendations of past
eviewers to conduct more high-quality studies,10 few
uch studies have been published in recent years.

ethods

he goal of this systematic review was to assess whether, and
nder what conditions, mass media campaigns are helpful in
reventing AID and alcohol-related crashes. The review was
onducted according to the methods of the Guide to Commu-
ity Preventive Services (Community Guide). These methods have
een described in detail elsewhere.19,20 The conceptual
ramework that guided the review is shown in Figure 1.

nclusion Criteria

comprehensive search was conducted for peer-reviewed
ournal articles and technical reports. To be included, a study
ad to (1) be primary research published in English before
ecember 31, 2001; (2) provide objective data on one or
ore outcomes related to AID (e.g., single-vehicle nighttime

rashes); and (3) meet minimum quality criteria for study design
nd execution.19 When multiple papers by the same authors
sed similar methods to evaluate a specific intervention, only the
aper with the longest postintervention follow-up time was

ncluded in the review.
Crashes and measured blood alcohol concentration (BAC)

ere chosen as outcome measures because they are objective
nd are clearly related to the ultimate outcome of interest—
rash-related injuries. As Wilde17 has noted, intermediate
utcomes such as message recall or knowledge and attitude
hange may be only weakly related to actual behavior. Thus,
t is not possible to draw firm conclusions about “bottom-line”
ffectiveness from such intermediate measures.
It can be difficult to estimate the independent effects of
ass media campaigns because they are usually accompanied

y other AID prevention activities. To address this issue, only
tudies were included in which either (1) levels of other AID
revention activities did not change substantially during the
edia campaign; or (2) there were changes in other AID

revention activities, but the effects of these activities were
ccounted for by using statistical models. Therefore, some
ass media campaigns that were combined with changes in

aws or involved increases in enforcement were excluded
e.g., most sobriety checkpoint campaigns). The review was
lso limited to mass media campaigns employing persuasive
essages to prevent drinking and driving. Therefore, the

ffects of earned media, such as news stories related to
lcohol-impaired driving, were not evaluated, nor were the

ffects of ads promoting alcoholic beverages.

ber 1
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lassification of Studies by Theme

tudies were classified according to whether their themes
ocused primarily on the legal consequences or the social and
ealth consequences of drinking and driving. These are
road categories, and message content can vary greatly within
ach. Although formal evaluation of variables such as audi-
nce exposure, production quality, and message pretesting
as not possible, information on these variables for each

tudy reviewed is reported when available.

alculating Summary Effect Measures

eparate effect estimates were calculated for fatal crashes,
atal and nonfatal injury crashes, and property damage
rashes (e.g., police-reported “had-been-drinking” crashes).
ost of the included studies used proxy variables for alcohol-

elated crashes (e.g., single-vehicle nighttime fatal crashes).
ue to the imperfect association between these proxy vari-
bles and alcohol-related crashes, the resulting effect esti-
ates are biased towards the null. The degree of bias is more

ronounced for proxies with weaker association with alcohol
nvolvement.

When available, effect measures were selected that com-
ared alcohol-related crash outcomes to non–alcohol-related
rash outcomes (e.g., comparing single vehicle nighttime
rashes to multivehicle daytime crashes). Such effect mea-
ures help control for both the long-term downward trend in
otal crashes and other factors that influence the total num-
er of crashes, such as safety characteristics of vehicles and
ighways, weather, economic conditions, and vehicle miles

raveled.21 To further address potential confounding, when-
ver possible effect measures were also selected that incorpo-
ated a concurrent comparison group such as drivers in
ommunities that were not exposed to the media campaign.
or studies incorporating comparison groups, results are
eported in the form of the net change, reflecting the
ifference between the percent change for the intervention

igure 1. Conceptual framework for reviews of the effects of
roup and the comparison group. For studies using inter- a
upted time series or other regression-based designs, results
re reported in terms of the percent change estimated from
he model.

esults

ine papers were identified that included 11 studies or
tudy arms evaluating changes in the number of crashes
r in blood alcohol test results following the implemen-
ation of mass media campaigns.9,22–29 In accordance
ith Community Guide criteria, results from distinct

tudy arms reported in a single paper were treated as
ndependent estimates. Eight studies met the quality
riteria for inclusion in this review.9,22–26 Five of these
tudies indicated that some form of pretesting was used
o ensure that campaign messages would be relevant to
he target audience.9,24,26 In general, levels of audience
xposure were also high, and most campaigns used paid
dvertising. These campaigns were also generally imple-
ented in communities that had existing AID preven-

ion activities, including strong enforcement efforts.
Details of the included studies are presented in Table 1.

n addition, details of the specific messages used in these
ampaigns and an overview of some important method-
logic issues in individual studies are presented below.

tudies of Campaigns with Legal Deterrence
hemes

hree of the evaluated campaigns focused heavily on
aising public awareness of enforcement activities and
f the legal consequences of drinking and driving.22–24

ll of these campaigns were evaluated in areas where
ctual enforcement levels during the campaign were at

media campaigns on injuries from alcohol-related crashes.
mass
pproximately the same levels as prior to the campaign.

Am J Prev Med 2004;27(1) 59



Table 1. Studies evaluating effectiveness of mass media campaigns for decreasing alcohol-impaired driving and alcohol-related crashes
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6

he campaign messages were credible, however, be-
ause enforcement levels were already quite high.

McLean et al.22 evaluated the short-term effects of a
outh Australian media campaign publicizing a sobri-
ty checkpoint program that had been ongoing for
everal years. They assessed the proportion of drivers at
oadside surveys who had illegal BAC levels before and
uring the 7-week campaign. Adjustment for potential
easonal effects on levels of drinking and driving was
ade by comparing the observed changes to those

rom a previous year in which enforcement and public-
ty did not change.

Epperlein23 evaluated an Arizona media campaign
ighlighting police enforcement activities. When this
ampaign was conducted, there was not only a high
evel of police enforcement, but also unpaid media
overage of high-profile alcohol-related crashes and
mpending changes in driving under the influence
DUI) legislation. These other activities may have had a
ynergistic effect with the deterrent messages of the
ampaign. The study used an interrupted time series
nalysis to attempt to disentangle the effects of a media
ampaign from the effects of changes in DUI laws that
ollowed shortly thereafter. For the evaluation, separate
ime series were conducted and compared for crashes
ikely to involve alcohol and for crashes less likely to
nvolve alcohol (e.g., nighttime vs daytime fatal
rashes), allowing the adjustment for potential con-
ounders. The short (5-month) period between imple-

entation of the campaign and changes in the DUI
aws does, however, raise some questions about the
tability of the time series results.

A third campaign24 included both deterrence mes-
ages and an educational component concerning the
teps that the audience should take to avoid drunk
riving. The campaign took place in Vermont while an

ntensive alcohol safety action project was underway.
ome counties were exposed to the media campaign
ith additional enforcement, some were exposed to the
ampaign alone, and some were used as comparison
reas. Despite the careful attention paid to study de-
ign, the sample sizes obtained for the outcome mea-
ures examined were very small. Consequently, the
esulting estimates are very unstable. For example, the
stimated net effect of the campaign was a decrease of
58% in intoxicated drivers; this estimate was based on
37% decrease in the intervention community (95%

onfidence interval [CI]:�72% to �42%) and a 121%
ncrease in the comparison community (95% CI: �14%
o �465%).

tudies of Campaigns with Social and Health
onsequences Themes

ive studies reviewed evaluated campaigns that high-
ighted various social and health consequences of

9,25,26,30,31 9,30
ID. One campaign used state-of-the-art n

2 American Journal of Preventive Medicine, Volume 27, Num
arketing methods to influence drinking and driving
mong young males in Wichita, Kansas. Campaign
essages depicted relatively mild consequences of

rinking and driving and modeled desirable behavior.
ome also included references to the legal conse-
uences of AID. Interrupted time series analyses and
re–post comparisons on several crash outcome mea-
ures and examining several population groups gener-
lly indicated that the campaign reduced crashes likely
o involve alcohol. The same campaign messages were
lso presented as public service announcements in
ansas City, Kansas, where they attained approximately
alf as much audience exposure as did the paid ads in
ichita. The estimated effect for this study arm was

pproximately half as strong as that observed for the
aid media campaign.
A campaign developed by the Transport Accident

ommission (TAC) of Victoria, Australia, used televi-
ion ads depicting realistic and graphic scenes of
rashes to highlight the devastating physical and emo-
ional consequences of drinking and driving. Each ad
nded with the tag line, “Drink and drive—You’re a
loody idiot!” Evaluations suggested that this campaign
as successful at decreasing alcohol-related crash-
s,25,31 and it inspired similar campaigns in other
ustralian states and New Zealand. However, there has
een controversy over both the theoretical basis for this
ampaign and the appropriateness of its evalua-
ion.32–35 Some authors have criticized the TAC ads for
heir attempts to motivate the audience with a strong
ear-based approach with limited emphasis on model-
ng desirable behaviors.32 Critiques of the evaluation
ocus on the issue of whether other factors that may
ave contributed to changes in alcohol-related crashes
ere correctly accounted for in the analysis. These

actors include an increase in the use of sobriety
heckpoints and an economic downturn during the
eriod of the evaluation. One troubling aspect of this
odel is that it estimates that, other things being equal,

njury crashes are expected to increase over time. This
nding is contrary to the common belief that factors
uch as improvements in vehicle safety generally lead to
n overall decrease in injury crashes over time.

Despite the controversy surrounding the evaluation
f the Victorian mass media campaign, its results are
uite consistent with the findings from the evaluation
f a New Zealand campaign using similar ads and a
imilar degree of audience exposure to them.26 Sepa-
ate regression analyses for urban and rural areas each
ndicate that the campaign was associated with a de-
rease in injury crashes. In contrast to the Victorian
ampaign, the New Zealand campaign was conducted
n the context of a stable economy and a stable, high
evel of AID enforcement activity. There have also been
ritiques of the New Zealand evaluation, and alternative
nalyses have produced smaller estimates of effective-

33,36
ess.

ber 1
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ummary of Study Results

igure 2 presents the results of the studies that esti-
ated the effects of mass media campaigns on traffic

rashes. The median decrease in crashes across all
tudies and all levels of crash severity was 13% (inter-
uartile range [IQR]: 6% to 14%). The median de-
rease in injury-producing crashes, the most common
rash outcome, was 10% (IQR: 6% to 15%). The two
tudies that used roadside BAC test results as outcome
easures showed net decreases of 158% and 30% in

he proportion of drivers with BAC levels that suggest
lcohol impairment (0.05 g/dL and 0.08 g/dL, respec-
ively).22,24 There was no clear difference in the effec-
iveness of campaigns that used legal deterrence mes-
ages and those that used social and health
onsequences messages.

conomic Analyses

ost–benefit analyses were conducted for two of the
ampaigns evaluated in this review,25,30 and their re-
ults have been adjusted to 1997 U.S. dollars. An
nalysis of the first 23 months of the Victorian cam-
aign indicated that it cost $403,174 per month for
dvertisement development, supporting media, media
lacement, and concept research.31 Estimated savings
rom medical costs, productivity losses, pain and suffer-
ng, and property damage were $8,324,532 per month,
ith $3,214,096 of these savings accruing from averted
edical costs.
The 6-month campaigns in Wichita (using paid me-

ia) and Kansas City (using public service announce-
ents) had total costs of $454,060 and $322,660, re-

pectively.37 Included are costs for planning and
valuation research, message production, and media
cheduling. Total savings from averted costs of insur-

igure 2. Percent change in crashes likely to involve al
lcohol-impaired driving.
nce administration, premature funerals, legal and p
ourt expenses, medical payments, property damage,
ehabilitation, and employers’ losses were estimated at
3,431,305 for the Wichita campaign and $3,676,399 in
ansas City.
In all three sites evaluated, the estimated societal

enefits substantially exceeded the costs of developing
nd airing the campaign messages.

iscussion

he studies reviewed here indicate that under some
onditions, well-executed mass media campaigns can
ontribute to a reduction in AID and alcohol-related
rashes. They also suggest that such campaigns are cost
aving.

None of the studies reviewed provides unequivocal
vidence that a given campaign actually reduced AID or
lcohol-related crashes. However, across the body of
vidence reviewed, which contains studies subject to
onfounding variables likely to be unique to the given
ituations observed, the estimated effects of the cam-
aigns consistently indicated beneficial results. This
attern is unlikely to be an artifact of methodologic flaws

n the studies evaluated, and suggests that the campaigns
ere in fact effective. One potential bias that could distort

he conclusion, however, is the possibility that studies with
ositive findings are more likely to be published or to be

dentified in a systematic literature search.
Mass media campaigns likely have indirect effects in

ddition to those evaluated in this review. For instance,
everal authors have suggested that the mass media can
lay an “agenda-setting” role by influencing public
erceptions of the importance of social issues, such as
ID.17,38–40 As media coverage increases the perceived

mportance of the AID problem, public support for
ctions to address it may also increase. A recent study

l after implementing mass media campaigns to prevent
coho
rovides evidence suggesting such a process. This study

Am J Prev Med 2004;27(1) 63
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ound that most of the observed association between
ews coverage of AID and the observed decrease in
lcohol-related crashes between 1978 and 1996 could
e accounted for by legislative initiatives associated with
he news coverage rather than by direct effects of that
overage on people’s behavior.41 According to some
uthors,3,41,42 using the mass media to influence social
olicies offers much larger potential benefits than
ttempting to change individual behavior. Thus, they
uggest that future mass media campaigns should ex-
licitly focus on these broader goals. If such campaigns
ere conducted, it would be instructive to compare

heir influence on public support for changes in social
olicy to that of traditional campaigns intended to
oster individual behavior change.

No clear difference in effectiveness was observed
etween campaigns that highlighted the legal deter-
ence of AID and those that highlighted the social and
ealth consequences. Nonetheless, it is possible that
ome types of messages are better suited than others for
romoting different types of change. For example,
ome authors have suggested that campaigns with legal
eterrence themes may be the most efficient strategy
or effecting individual behavior change, at least in the
hort term.43 These authors present evidence that such
ds can be effective even when they use relatively
ow-cost production approaches. On the other hand,
hey argue that emotionally intense ads that emphasize
he personal and social costs of drinking and driving

ay be more likely to lead to community support for
reater preventive measures. Studies systematically eval-
ating the impact of ads with different themes on the
eliefs and intentions of the target audience may help
o clarify these issues.

Regardless of their thematic approach, the cam-
aigns evaluated in this review were developed using
ractices that probably maximized their effectiveness.
hese practices included pretesting of messages and
fforts to maximize the length and frequency of audi-
nce exposure. The studies reviewed represent a highly
elect sample of mass media campaigns targeting AID,
nd their results cannot be generalized beyond such
igh-quality, high-intensity campaigns. Historically,
any mass media campaigns targeting AID have used

ublic service announcements rather than paid media,
evoted minimal resources into the crafting and testing
f messages, and devoted very little effort to ensuring
dequate exposure levels.3,9 Although no formal evalu-
tions of such campaigns were found that met the
nclusion criteria, anecdotal evidence suggests that they
lso have not been effective at changing behavior. As
thers have pointed out, it would be a surprise if an
ntrenched lifestyle behavior such as AID were easily
ffected by such minimal efforts.44

Decision making based on the success or failure of
revious health-promotion campaigns is complicated

45
y the efficacy paradox. According to this paradox, m

4 American Journal of Preventive Medicine, Volume 27, Num
he results of poorly implemented programs are of
uestionable value for making generalizations about
he potential utility of such programs. On the other
and, with typical resource constraints it is often im-
ossible to implement programs that meet all the
equirements for maximal efficacy. Given these facts, it
s incumbent upon planners to assess whether they have
dequate resources and a supportive environment to
mplement an effective mass media campaign. If not,
he campaign should not be undertaken.

The characteristics of the campaigns evaluated in this
eview may serve as a preliminary guide to evaluating
he potential for success of a proposed mass media
ampaign, but several research questions will need to
e addressed to maximize the effectiveness and effi-
iency of future programs. A list of such questions is
rovided in Table 2. Foremost among these is the
uestion of the relative effectiveness of specific cam-
aign themes and messages. It is unlikely that all
otential messages are equally effective for changing
rinking and driving behavior, and some may prove not
o be effective at all or even to be counterproductive.
nother important question relates to the potential

mpact of the changing media market, with increasing

able 2. Future research questions

valuating message content effects
hat is the relative effectiveness and cost-effectiveness of
various campaign themes (e.g., law enforcement, legal
penalties, social stigma, guilt, injury to self and others)
for reducing AID and alcohol-related crashes? For
influencing public support for stronger prevention
activities?

valuating message delivery effects
hat is the dose–response curve for varying levels of
advertising exposure (e.g., none, light, moderate, and
heavy)? Does the shape of this curve vary according to
message content and the outcome evaluated?
hat is the relative effectiveness and cost-effectiveness of
different media types (TV, radio, etc.)? Paid advertising
and public service announcements?
hat is the optimal exposure schedule for AID mass media
campaigns (e.g., intermittent waves of messages vs a
steady flow)?
ow should mass media campaigns be adapted to the
changing media environment (e.g., market segmentation,
Internet, message filtering devices)?

valuating message/recipient interactions
o what extent are certain population groups more or less
likely to be influenced by mass media campaigns?

re some themes more likely than others to influence
“hard-to-reach” target groups (e.g., enforcement themes
for “hard-core” drinking drivers)?

mproving research design
hat measurement issues need to be addressed to improve
assessment of media and message exposure? What
research designs can best address problems in measuring
exposure?

ID, alcohol-impaired driving.
arket segmentation, emerging technology to allow

ber 1
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onsumers to avoid exposure to broadcast messages,
nd opportunities for individually tailored message
elivery via the Internet. The impact of these changes
hould be evaluated and future campaigns adapted to
he changing media environment.

The campaigns reviewed tended to take place in
reas with relatively high levels of law enforcement and
ther activities to prevent AID. These activities may
ave helped provide a context in which the audience
as predisposed to react positively to the campaign
essages. It is not clear whether these campaigns might

ave had similar effects in a setting where strong
ID-prevention activities were not in place.
According to Community Guide rules of evidence,19

he studies reviewed here provide strong evidence that
ass media campaigns that are carefully planned, well

xecuted, attain adequate audience exposure, and are
mplemented in conjunction with other ongoing pre-
ention activities, such as enhanced AID law enforce-
ent, are effective in reducing alcohol-impaired driv-

ng and alcohol-related crashes.
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