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Clear policies and expectations are key to increasing responsible service of alcohol in licensed establish-
ments. Few training programs focus exclusively on owners and managers of alcohol establishments to reduce
the risk of alcohol service. Project ARM: Alcohol Risk Management is a one-on-one consultation program for
owners and managers. Participants received information on risk level, policies to prevent illegal sales, legal
issues, and staff communication. This nonrandomized demonstration project was implemented in five diverse
bars. Two waves of underage and pseudo-intoxicated purchase attempts were conducted pre- and
postintervention in the five intervention bars and nine matched control bars. Underage sales decreased by
11.5%, and sales to pseudo-intoxicated buyers decreased by 46%. Results were in the hypothesized direction
but not statistically significant. A one-on-one, outlet-specific training program for owners and managers is a
promising way to reduce illegal alcohol sales, particularly to obviously intoxicated individuals.

Alcohol is associated with many public health problems, including traffic crashes,
homicides, suicides, drownings, and sexual assaults.1-6 Extant research suggests that
changing environments that promote risky patterns and rates of alcohol use can create
long-term reductions in alcohol-related problems.7 One component of the social environ-
ment that influences alcohol use is the serving practices of licensed alcohol
establishments.
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Many alcohol establishments have serving practices that promote risky drinking. For
example, sales to underage or intoxicated individuals are known to occur in one-half to
three-fourths of all retail alcohol outlets.8-10 One-third to two-thirds of intoxicated drivers
report purchasing their alcohol at a licensed alcohol outlet immediately prior to their
intoxicated driving.11-12

To reduce the number of illegal alcohol sales to youth and intoxicated patrons, training
programs for alcohol outlet staff, such as servers, are frequently used throughout the
United States. The best server training programs provide outlet staff with the skills neces-
sary to refuse illegal alcohol sales, slow down service of alcohol, and promote the sale of
food and nonalcoholic beverages.13-14

Although server training programs may reduce the risk of patron intoxication and
decrease alcohol-related traffic crashes,13,15-21 server training programs by themselves do
not appear to be effective in stopping alcohol sales to underage or intoxicated custom-
ers.16,18 To make server training programs more effective, outlet staff may need to be
encouraged and supported by their management to serve alcohol responsibly.16,17,22,23

One way management can support responsible server and seller behavior may be to
establish and enforce clearly written policies that create an environment promoting
responsible service of alcohol. Effects of server training programs may be improved if an
alcohol establishment’s policies and the behaviors of owners and managers are consistent
with messages provided in server training to employees. Written policies may be a useful
tool for management to clearly communicate expectations about alcohol sales, given that
high staff turnover in these alcohol establishments tends to make server training programs
difficult to implement. Wolfson and associates24,25 found that establishment policies and
practices were significantly associated with fewer alcohol sales to purchasers who
appeared to be under age 21.

Outlet-specific and management-specific training programs may be necessary to help
owners and managers reduce risky practices by identifying, implementing, and enforcing
effective alcohol policies for their establishments. However, few training programs exist
for outlet managers. Among 22 recently reviewed local and national server training pro-
grams, only 9 had at least one component that appeared to target owners or managers of
alcohol establishments.14 Only 1 of these programs (consisting solely of a videotape)
exclusively targeted owners and managers.

Although increasing responsible alcohol sales may require changes in the behavior of
both outlet staff and management, few server and manager training programs include the-
oretically based behavior change techniques.14 Two theoretical models that may be applied
to these training programs are the health belief model and social learning theory.14,26,27

According to the health belief model, behavior change is predictable based on certain
belief patterns, including (1) believing there is risk if behavior is not changed, (2) per-
ceiving this risk or consequence as serious, and (3) believing that the benefits of the
behavior change outweigh the costs. In addition, there must be a “cue to action” or a moti-
vating force to encourage the individual to alter his or her behavior.28 Similarly, social
learning theory posits that behavior results from an expectation about outcomes and a
response to environmental cues.27 However, social learning theory also suggests that
self-efficacy, or the belief that one has the skills to change behavior, is necessary for
behavior change. Self-efficacy may be increased through practice of the behavior, vicari-
ous experience, and verbal persuasion.29

If these behavior change theories are applied to management training programs for
alcohol establishments, the resulting training program would need to persuade owners
and managers that (1) there could be serious consequences for making an illegal alcohol
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sale, (2) the benefits of adopting and implementing written alcohol policies far outweigh
the potential costs of implementing such policies, and (3) such a program will provide
skills to develop effective policies. Many managers and owners currently do not believe
they will face any consequences, serious or otherwise, for selling alcohol to underage or
intoxicated individuals.9,24 Also, owners and managers may not have the skills necessary
to identify problem areas and policy solutions and to implement establishment policies.

As a result of the lack of theoretically based training programs targeting owners and
managers of alcohol outlets, we developed Project ARM: Alcohol Risk Management.
This article reports on the Project ARM intervention and an initial evaluation of its effects
on service to underage and intoxicated patrons.

METHOD

Intervention Design

The ARM intervention was composed of five one-on-one consultation sessions for
owners and managers of bars. The goal of this project was to work with owners or manag-
ers to (1) develop and implement written establishment policies that encourage responsi-
ble alcohol sales and (2) inform and discuss new alcohol policies with staff. Consultation
sessions and written materials were tailored specifically to each establishment, allowing
each establishment to obtain information most relevant to its structure, location, opera-
tions, and clientele. Each consultation session lasted 1 to 2 hours. Sessions were imple-
mented once a week during a 5-week period.

The public health goal of Project ARM was to change those actions of alcohol
establishments—sales to minors and sales to patrons already significantly impaired by
alcohol—that can lead to death, injury, and damage. However, we recognized that the
program might not be attractive to the managers on that basis alone. The program needed
to be promoted to alcohol establishments in a different manner to gain the buy-in of bar
owners and managers. Focus group discussions with owners and managers of alcohol
establishments suggest that owners and managers believe that individual drinkers, not
alcohol establishments, should be held responsible for alcohol-related problems.30 So we
designed a program that could answer questions that owners and managers may ask, such
as the following: Why should the establishments participate in the program? Why should
new establishment policies be developed and enforced? Will these new policies decrease
their profits?

Following the behavior change principles outlined above, we identified and empha-
sized the management’s self-interest of decreasing risk and economic loss and minimiz-
ing potential liability that results from illegal alcohol sales to underage and intoxicated
customers. Our focus group discussions indicated that owners and managers fear lawsuits
and decreased alcohol sales.30 We also provided supportive materials and verbal persua-
sion to increase their confidence and skills in implementing new alcohol policies in their
establishments.

Risk assessment. To facilitate discussions on the need for new establishment policies,
ARM consultants showed owners and managers how their establishment compared with
similar establishments in terms of (1) potential risk of illegally selling alcohol, (2) meth-
ods to slow service of alcohol to prevent patron intoxication, and (3) methods of commu-
nication with staff. ARM consultants asked the participating owner or manager at each es-
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tablishment to complete a 68-item self-administered risk assessment survey. ARM
consultants calculated risk scores based on responses to these items and presented the
scores to owners and managers. The risk assessment survey included items that assessed
both policies and practices.

Policy items on the risk assessment survey measured types of existing establishment
policies that affect alcohol sales to underage and obviously intoxicated patrons, customer
intoxication, and management communication with staff. For example, we asked whether
establishments had policies regarding carding customers, denying service to obviously
intoxicated customers, not announcing last call, and attending regular staff meetings. In
addition, the survey asked how these policies were communicated to employees. Some
establishments develop written policies that are distributed to employees. Other estab-
lishments post policies on an employee bulletin board. Still others place policies in files
but do not communicate their existence to staff. Some establishments communicate poli-
cies orally but do not put the policies in written form. Other establishments may not have
any policies at all.

Based on independent ratings by a panel of 10 server training and alcohol policy
experts, a priori weights were assigned to each type of policy distribution. Weights were
assigned because different forms of distribution of policies may have a differential effect
on serving practices in an establishment. Weights for policy distribution were 1 for no
policies, 3 for unwritten policies or written policies on file, 4 for written policies that were
posted in the establishment, and 5 for written policies that were individually distributed to
each employee. These weights assume that having a written policy that has been distrib-
uted to all staff may be more effective than an unwritten “policy” that is only shared orally.

The practice items measured frequency of occurrence of an establishment practice,
such as how often staff card customers who appear to be younger than age 30, serve an
obviously intoxicated customer, or notify incoming staff about the intoxication level of a
customer. Establishments may have policies, but the policies may not be well understood
or enforced. This could result in establishment practices or behaviors that are very differ-
ent from those specified by establishment policies. Frequency of each type of practice
was measured on a scale from 1 (never) to 5 (always).

Both the policy items and practice items addressed a wide range of issues that could
affect responsible service of alcohol in a given establishment—from posting warning
signs to not making last call for alcohol to checking age identification. The current
research literature indicates that not all policies and practices are equally effective in
reducing illegal alcohol sales or alcohol-related problems.24,25 Therefore, both policy
items and practice items were weighted based on a panel of judges’ ratings of the likely
effectiveness of the policy or practice in reducing the risk of making an illegal alcohol sale
or experiencing alcohol-related problems. For example, a policy to post warning signs
was judged less effective in reducing sales to underage people than a policy to check all
age identification of customers who appear younger than age 30. A priori weightings for
judged effectiveness ranged from 0.5 to 2, as determined by the panel of 10 experts.

Weighted responses to the risk assessment survey were summed to create a total risk
score (possible range: 126.0 to 551.5), with lower scores indicating higher risk. In addi-
tion, risk scores were calculated for each of four subareas: (1) preventing sales to under-
age people (possible range: 29.5 to 99.0), (2) preventing sales to intoxicated patrons (pos-
sible range: 37.5 to 157.5), (3) dealing with intoxicated customers (possible range: 30.5 to
152.5), and (4) communicating with outlet staff (possible range: 28.5 to 142.5). Each of
these four indices was developed a priori based on the existing research literature and rec-
ommendations of the expert panel. Using baseline data from the five intervention sites
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and four pilot establishments, we calculated Cronbach’s alpha coefficients for each of the
indices, and results were encouraging—all coefficients were above 0.90. Caution should
be used when interpreting these coefficients, however, since the sample size was small.

ARM consultation sessions. During the first session, the risk assessment survey was
administered to the participating owner or manager. In addition, the ARM consultant
showed the owner or manager a videotape that included peer testimonials about the bene-
fits of having written establishment policies. The consultant then gave an overview of
state alcohol laws and the potential liability that establishments face for an illegal alcohol
sale.

The risk assessment scores generated from data gathered in session 1 were used to
guide discussions during sessions 2 and 3. The consultant presented the risk scores for the
manager’s outlet compared with the average risk of other, similar establishments. Using
outlet risk scores as a guide, Project ARM consultants recommended up to 19 model alco-
hol policies. If an establishment’s score was elevated in one of the four risk areas, empha-
sis was placed on adoption of policies that target that area. For example, if an establish-
ment had a higher risk score for sales to underage people than other establishments, the
consultant stressed the importance of policies such as checking age identification of
everyone younger than age 30. As each policy was discussed, the consultant provided the
owner or manager with resource materials that would help with implementation. For
instance, a calendar that indicated the date of birth that is the cutoff for a legal alcohol sale
was provided to help a server determine if someone is underage.

During session 4, the consultant cofacilitated an establishment staff meeting with the
owner or manager. During the staff meeting, the consultant showed the ARM videotape
that addressed the importance of policies and reviewed state alcohol laws and liability
issues. The owner or manager presented the new establishment policies and asked for
input from staff on implementation of these policies. By discussing new policies with the
staff before they were finalized, the consultant, along with the owner or manager,
attempted to increase the staff’s support for and compliance with the new policies.

During session 5, the consultant and the owner or manager discussed changes in any of
the selected policies. The consultant provided information on how to make the new poli-
cies effective, particularly through active monitoring and enforcement. Owners and man-
agers were encouraged to arrange server training for their employees and were given a list
of local server training programs. The consultant also recommended that regular staff
meetings be held to discuss the effectiveness of policies and impediments that servers
face when trying to responsibly serve alcohol. At the end of session 5, the owner or man-
ager completed the risk assessment survey again. Change in the risk score was an interme-
diate outcome for the assessment of the ARM program.

Evaluation Design

As part of this demonstration project, Project ARM was implemented and evaluated in
five bars located in a major metropolitan area. Pre- and postintervention underage and
pseudo-intoxicated purchase attempt rates from the five intervention bars were compared
with rates in nine matched control bars. All research protocols were approved by the Uni-
versity of Minnesota’s Internal Review Board.

Establishments. We recruited a diverse group of five bars, based on location, customer
type, outlet size, and their perceived risk of illegal sales of alcoholic beverages (member-
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ship vs. nonmembership in a high-risk insurance pool). Project ARM consultants initi-
ated recruitment through telephone contact followed by face-to-face meetings. Recruit-
ment was targeted to one individual in each outlet whom we identified as having the most
influence regarding decision making and policy implementation in that outlet. Partici-
pating owners and managers received $300 as an incentive to complete the program. In
the five intervention bars, one owner and four managers who had decision-making au-
thority agreed to participate.

Fifty percent of all establishments contacted agreed to participate. Most owners and
managers who declined to participate did so because of perceived lack of need, lack of
time, or because of their belief that the risks involved with alcohol sales are unavoidable.
The intervention sample included a college bar, a suburban bar, an urban bar, a high-risk
bar, and a nightclub located in a suburban entertainment complex. Of the five bars that
refused to participate, two were neighborhood bars, two were urban bars, and one was a
high-risk bar. All participating bars completed all components of the training program.
ARM consultants all had experience in the hospitality industry and were able to build a rela-
tionship with each owner or manager. Trainers held all sessions with owners and managers
at their establishments and accommodated their schedules to ensure full participation.

We matched control sites to increase baseline comparability in the absence of random-
ization. Each of the five intervention bars was matched with two control establishments
based on similar type and location. One control site was visited only once for data collec-
tion because of potential danger to researchers attempting to purchase alcohol, resulting
in nine control sites in the analyses. The resulting study sample consisted of (1) three col-
lege bars, serving a primarily young clientele, located adjacent to a university; (2) three
suburban bars serving a mixed clientele, including older patrons and families; (3) three
urban bars serving a working-class clientele; (4) two high-risk bars; and (5) three night-
clubs located in suburban entertainment complexes. All control bars were within 5 miles
of the intervention bars; we chose bars in close proximity to decrease the likelihood of dif-
ferential community-based enforcement across intervention and matched control bars.

To evaluate the effects of Project ARM on the propensity of participating establish-
ments to illegally sell alcohol, two waves of both pseudo-intoxicated and underage pur-
chase attempts were made in both the pre- and postintervention periods. All purchase
attempts were made within 4 to 6 weeks before and after the intervention in each of the
five intervention bars and their matched control establishments. All purchase attempts
were completed on a Friday or Saturday between 3:00 p.m. and 10:00 p.m. The purchase
attempts were balanced in terms of time and day of purchase. Neither intervention nor
control bars were aware that these unobtrusive observations were being made; notifying
the bars about these observations might have artificially reduced the sales rates in all
establishments, biasing the results of the study.

Underage purchase attempts. Six women, ages 18 to 20 years old, were hired to make
alcohol purchase attempts (in the state where this project was implemented, it is legal for a
bona-fide university-based research team to use underage buyers). To ensure that all buy-
ers looked underage, potential buyers were screened by a panel of 10 individuals; those
buyers who appeared 18 or 19 years old were selected for the study. Only female buyers
were used to achieve more homogeneity across purchase attempts. All buyers were ac-
companied by another woman who also appeared to be younger than age 21. Both dressed
casually (i.e., did not attempt to appear older) and did not carry age identification. Both
team members were trained on research protocol and safety measures and were blinded as
to treatment condition.
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During each purchase attempt, the buyer and the companion entered the establishment
together and sat at a table. The buyer attempted to purchase an alcoholic drink while the
companion ordered a nonalcoholic beverage. If the server asked for age identification,
the buyer explained that her identification was in the car. If asked her age, the buyer
was instructed to state her real date of birth and, if pushed further, to state her real age.
Buyers were instructed not to attempt to persuade the server to serve them alcohol. If ser-
vice was refused, both team members left the establishment. If served alcohol, the buyer
was instructed to leave the establishment without consuming any of the drink. The under-
age purchase attempt protocol used in this study is well developed, based on a protocol we
have used on hundreds of occasions in other studies.8,31 Previous studies8,31 indicate that pur-
chase rates vary by buyer; therefore, we controlled for this “buyer effect” in our analyses.

Pseudo-intoxicated purchase attempts. Pseudo-intoxicated buyers were three male
actors ages 30, 34, and 44, specifically hired and trained for this role. Pseudo-intoxicated
buyers performed the intoxicated protocol before a panel of judges, which rated the ac-
tors’ skill at feigning intoxication. The panel consisted of 10 individuals, most of whom
had experience in the hospitality industry. The remaining panel members represented the
“reasonable person” recognized by law as the standard by which conduct is judged. In ad-
dition to the buyer, a staff person served as an observer during each purchase attempt. The
observer entered the establishment separately prior to the purchaser, observed the interac-
tion between the server and the pseudo-intoxicated buyer, and recorded a variety of data
regarding the purchase attempt and the environment of the establishment.

Pseudo-intoxicated buyers exhibited clear intoxication behaviors (e.g., loss of coordi-
nation, fumbling with items in the pocket, acting disoriented) while entering the estab-
lishment and then staggered to the bar to find a seat. Before ordering, the buyer asked the
server several confused questions while demonstrating slow, slurred speech, inappropri-
ate laughter, and forgetfulness. After asking what kind of beer they serve, the buyer
ordered a double vodka. If the buyer’s request was refused, he asked for a beer instead. If
still refused, the buyer asked for the time and made an excuse to leave. If the buyer was
served, he asked twice how much he owed, paid for the drink, and then asked for direc-
tions to the restroom where he would leave his drink, untouched. After 5 minutes, the
buyer returned to the bar and ordered a second double vodka from the same server while
continuing to exhibit drunken behavior. This second purchase attempt provided greater
assurance that the server had an opportunity to recognize the intoxication and also facili-
tated evaluation of whether there would be repeated service to someone who was clearly
intoxicated. If the second request was refused, the buyer made an excuse and left. If
served the second time, the buyer waited a few minutes, left the drink on the bar, and
exited the establishment. If at any time the buyer was asked for identification, he pre-
sented his real identification. If asked if he was driving, he said he was meeting someone
who would give him a ride. No car keys were displayed. Indications that bar staff or other
customers were aware of the buyers’ apparent intoxication level were noted by observers
at nearly every visit.32

The observer left the establishment immediately after the buyer to ensure that the
buyer was not at risk for assault. The observer never acknowledged knowing the buyer
unless the service or security staff detained the buyer in any way. In such cases, the
observer stepped in, pretending to be a friend or relative, and volunteered to take the buyer
home. Pseudo-intoxicated buyers were trained to closely follow this protocol. Buyers
were blinded to the treatment condition. The pseudo-intoxicated purchase attempt proto-
col was adapted from a protocol used by McKnight.33 To decrease potential confounding
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of an individual actor’s ability to feign intoxication, each establishment had the same
buyer at baseline and follow-up. Since follow-up purchase attempts occurred 4 to 6 weeks
after the baseline purchase attempts, the risk that a buyer would be recognized at an estab-
lishment was small. In addition, we controlled for potential buyer effects in all analyses to
ensure that any systematic differences by the buyer were not inadvertently attributed to
the intervention.

Dependent variables. Two visits were made by an underage buyer to each establish-
ment during each of two survey periods (pretest, posttest), with a single purchase attempt
at each visit. One dependent variable was defined from each visit, reflecting whether the
underage confederate was able to purchase an alcoholic beverage during that visit (1 =
sold, 0 = not sold). In addition, two visits were made by a pseudo-intoxicated buyer to
each establishment during each survey period, with up to two separate purchase attempts
at each visit. Two dependent variables were defined from the combination of two pur-
chase attempts at each visit. The first focused on whether the pseudo-intoxicated buyer
was able to purchase alcohol at least once (1 = ever sold, 0 = never sold). The second fo-
cused on whether the pseudo-intoxicated buyer was refused on either attempt (1 = ever re-
fused, 0 = never refused). With 14 establishments (5 intervention, 9 control), 56 observa-
tions were available for each dependent variable.

Analyses. The evaluation design of Project ARM was a traditional repeated-measures
design with two within-subjects factors and one between-subjects factor.34 The case or re-
spondent was the alcohol establishment. Period and visit were within-subjects factors
because each establishment was observed at each visit and each period. Condition was a
between-subjects factor because each establishment was assigned to one condition (inter-
vention treatment vs. control). Condition, period, visit, and their interactions were fixed
effects, while establishment was a random effect. The traditional ANOVA model speci-
fies two error terms for this design34—here, establishment within conditions and period
by visit by establishment within condition. This model is readily extended to an
ANCOVA model to allow regression adjustment for covariates.

We fit that model using SAS PROC MIXED, version 6.12,35 a general mixed-model
regression program that is well suited to design and data structures of this kind.36,37 We
included as additional fixed effects the buyer ID, approximate number of patrons in the
establishment at the time of the purchase attempt, job category and perceived age of
seller, and whether the purchase attempt was made from a table or at the bar. We included
these variables because we knew from previous research8,31 that the purchase attempt buy
rates vary among buyers and across levels of the other covariates. To the extent that those
variables were unevenly distributed across establishments, they would induce confound-
ing if ignored; to the extent that they were balanced across the establishments, they would
reduce power if ignored. Each analysis employed a two-tailed Type I error rate of 5%, and
no correction was made for multiple testing because there were only three dependent vari-
ables and because we had a priori expectations for each.

Because the MIXED procedure assumed that the residual errors are distributed nor-
mally, we repeated the final model using the SAS GLIMMIX macro. This analysis pro-
vided a logistic regression equivalent to the ANCOVA model fit by MIXED and so
avoided any question about the normality of errors assumption that is attached to the
ANCOVA model. For each dependent variable, the results from the mixed-model logistic
regression analysis were equivalent to those from the ANCOVA model; because most
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readers will be more familiar with the ANCOVA model and its results, we present only the
results from the ANCOVA.

We present the adjusted means for each dependent variable later in Table 3. Interven-
tion effects were estimated as the adjusted net difference among the four condition means
for each dependent variable: net change = (Ifollow-up – Ibaseline) – (Cfollow-up – Cbaseline). Results
are also presented in terms of relative change: relative change = (net change/Ibaseline) • 100.

RESULTS

Intermediate outcomes. Prior to Project ARM, only two of the five bars had estab-
lished any written alcohol policies. One outlet had two and the other seven written poli-
cies at baseline. Following management training, all five bars had written policies, adopt-
ing 14 to 18 of the 19 model policies (or modified versions of a model policy; see Table 1).
Before adopting a policy, some bars worked with the ARM consultants to modify a rec-
ommended policy to fit the individual establishment. For example, one bar adopted a pol-
icy to check age identification of people appearing younger than 25 rather than 30. While
we preferred policies to be adopted as we had written them, we determined it was prefera-
ble that managers adopt a modified version of a policy, moving toward more control over
alcohol service, than to not take any action at all. Some bars chose not to adopt certain pol-
icies, such as the policy to serve only measured drinks, because they believed they would
lose business. Two bars adopted 18 of the 19 model policies, the exception being the pol-
icy related to the minimum age of server. Most bars did not want to consider age when hir-
ing alcohol servers because they depend on 18- to 20-year-olds to staff their establish-
ments and felt that this policy may be viewed as age discrimination.

Mean risk scores across intervention bars improved after the Project ARM training,
suggesting a decrease in risk of illegal alcohol sales (see Table 2). Aggregate mean scores
for each of the four subcategories—sales to the underage customers, preventing intoxica-
tion, handling intoxication, and staffing and communication—also changed in the
expected direction after the intervention.

Purchase attempt results. Underage purchase rates within the two conditions were
similar at baseline (intervention [I] = 46.0%, control [C] = 48.0%). Following the inter-
vention, the purchase rate went up slightly in the control condition (to 49.4%) and down
in the intervention condition (to 42.0%). The 11.5% relative decrease was in the hypothe-
sized direction but not statistically significant (see Table 3).

A similar pattern was observed for sales to pseudo-intoxicated buyers. At baseline, the
pseudo-intoxicated purchase rates for the first purchase attempt were comparable,
although the controls were slightly higher (I = 68.4%, C = 70.1%). Following the inter-
vention, the pseudo-intoxicated purchase rate was slightly higher in the control condition
(72.9%) and substantially lower in the intervention condition (40.0%). The 45.8% rela-
tive decline was in the hypothesized direction; however, given the small sample size, the
result was not statistically significant.

The baseline rate for refusals to pseudo-intoxicated buyers on either the first or second
purchase attempt was much higher in the intervention than the control bars (I = 83.1%, C =
63.0%). The refusal rate in the intervention bars decreased slightly to 80.3% but
decreased much more in the control establishments at follow-up (54.8%). As a result, the
6.5% relative change was in the expected direction.
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DISCUSSION

Since this was a demonstration project, the goal was to develop the intervention pro-
gram and conduct preliminary testing to see whether the program was feasible, was well
received by participants, and held promise of being able to change serving practices. Pro-
cess evaluation data indicate that owners and managers enjoyed and valued participation
in Project ARM. Outlet employees also expressed appreciation for Project ARM, indicat-
ing they liked having clear rules about what is acceptable or not in terms of serving alco-
hol to underage or intoxicated customers.

Project ARM was effective in changing establishment policies. Fourteen to 18 of the
model policies were adopted in each of the five intervention bars. Each of the participat-
ing owners and managers orally introduced and discussed the selected policies with their
staff and provided each staff person with a written copy of these policies.

The main results of this demonstration project are encouraging. Although not statisti-
cally significant, we observed a net change in the hypothesized direction for all three out-
come variables. Compared with control establishments, bars that participated in the ARM
consultation program sold alcohol to project buyers less often. Significant differences
were not expected because the sample size was small, limiting the statistical power of this
demonstration effort.
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Table 1. Recommended Model Policies and Status of Policy by Establishment After the
Project ARM Intervention

Establishment

Recommended Model Policies 1 2 3 4 5

1. Check identification of customers appearing to be under
the age of 30. Y M Y Y Y

2. Confiscate false age identification. Y Y M Y Y
3. Consider age as a criterion when hiring alcohol servers. R R R Y R
4. Monitor all areas of the establishment. R R M Y R
5. Limit the number of people coming into your establishment. Y R Y R Y
6. Do not offer drink promotions that encourage excessive drinking. Y Y Y Y Y
7. Serve only measured drinks. Y R R Y R
8. Notify other servers about the status of customers at the

end of shift. Y Y Y Y Y
9. Do not announce last call; stop service half hour before closing. Y M Y Y Y

10. Promote food and nonalcoholic beverages. Y R Y Y Y
11. Do not serve obviously intoxicated customers. Y Y Y Y R
12. Guarantee 15% gratuity if service is refused and guest doesn’t

leave a tip. R Y R M NA
13. Arrange alternative transportation. Y M Y Y Y
14. Record all questionable incidents in an incident log. Y Y M Y Y
15. Require annual server training. Y Y Y Y M
16. Prohibit drinking on the job. Y Y M Y Y
17. Have manager/lead worker on duty at all times. Y Y Y Y M
18. Hold regular staff meetings. Y Y Y Y Y
19. Distribute written copies of policies to all staff; post policies in

visible area. Y Y Y Y Y
Total policies adopted 16 14 16 18 14

NOTE: Y = adopted, R = refused, M = adopted but modified, NA = not applicable to that business.



To achieve statistical significance for the observed relative decrease of 45.8% for
pseudo-intoxicated buys, we would need participation of 20 bars per condition (i.e., 20
intervention and 20 control). To reach statistical significance for a decrease in sales to
underage buyers, we would have needed 830 bars per condition. The magnitude of
observed effects suggests that Project ARM may be effective in preventing sales to obvi-
ously intoxicated patrons but is less likely to affect sales to underage people.

Project ARM may be more successful in reducing sales to obviously intoxicated
patrons than underage individuals for several reasons. First, intoxicated customers may
be more common in bars than underage purchasers, making discussions of sales to intoxi-
cated individuals more salient. Second, intoxication may be more easily identifiable than
age. Our pseudo-intoxicated buyers were instructed to act out clear and obvious signs of
substantial intoxication, such as slurred speech and staggered walking. Skills needed to
identify these signs may be much easier to develop than judging whether an individual is
potentially underage. A standard recommendation is to check age identification of any-
one who appears younger than age 30. Servers may need more skills to identify signs of
age or more external pressure from their management or the community to ask for age
identification.

While the ARM intervention may be promising for decreasing sales to intoxicated
customers, the intervention did not substantially alter the rate of refusals to pseudo-
intoxicated purchasers on the first or second purchase attempt. One explanation for this
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Table 2. Average Prerisk/Postrisk Scores for Intervention Outlets

Prerisk Postrisk

Standard Standard
Mean Deviation Mean Deviation

Overall risk 332.6 74.9 431.1 30.2
Sales to underage customers 72.9 10.5 84.5 8.1
Preventing intoxication 79.0 13.3 109.6 15.0
Handling intoxication 99.2 25.7 125.3 4.0
Staffing and communication 81.5 32.2 111.7 19.4

NOTE: Higher score equals lower risk.

Table 3. Results of Repeated ANCOVA Analyses of Effect of Intervention on Alcohol Service
Behavior

Intervention Control

Pre Post Pre Post Net Relative Standard t- p
Outcome Measure (%) (%) (%) (%) Difference Change Error Ratio Value

Ever sold to
underage 46.0 42.0 48.0 49.4 –5.3 –11.5 0.30 –0.18 0.86

Ever sold to
pseudo-
intoxicated 68.4 40.0 70.1 72.9 –31.3 –45.8 0.27 –1.17 0.27

Ever refused
pseudo-
intoxicated 83.1 80.3 63.0 54.8 5.4 6.5 0.22 0.24 0.81



may be that the baseline rate of ever being refused was quite high in the intervention bars
(83%), so there may have been a ceiling effect. The fact that intervention bars were more
likely to refuse alcohol sales to the pseudo-intoxicated buyers on the first or second pur-
chase attempt than control bars, even at baseline, may reflect a selection bias artifact.
However, control bars were very similar to intervention bars at baseline in terms of imple-
mented alcohol policies and illegal sales rates.

The interpretation and generalizability of these results are limited by threats of selec-
tion bias introduced from two design limitations. First, only half of the establishments we
contacted agreed to participate in the program. Although the establishments that refused
to participate were similar in terms of type to those that agreed to participate, we do not
know if nonparticipants differed in other important ways that could influence the effec-
tiveness of the program.

Second, establishments were not randomly assigned to condition. Intervention bars
may have been more concerned about responsible serving practices than control estab-
lishments, even at baseline. However, the intervention outlets had few written alcohol ser-
vice policies prior to the intervention and were similar to the controls in terms of two of
the three outcomes—sales to underage and sales to pseudo-intoxicated patrons. In addi-
tion, control bars were matched to intervention bars on size and location of outlet to
increase baseline similarity.

Implications for Practice

An important issue for both researchers and practitioners is how to increase participa-
tion rates. Assuming that a program such as Project ARM can reduce illegal alcohol sales,
practitioners need to have as many establishments as possible participate in the program
to substantially prevent illegal sales in a community. Establishments may resist participa-
tion in this type of program for several reasons, including lack of time and belief that they
do not have a problem. Many establishments may also distrust organizations that are not
part of the hospitality industry or feel that alcohol establishments are being unfairly
targeted.

One way to increase participation may be to develop an effective program that takes
less time to complete. Another is to increase credibility and trust by hiring consultants or
trainers who have experience in the hospitality industry, such as former bartenders and
servers. Offering incentives may also increase participation rates; however, despite being
offered $300, only half of the outlets we contacted agreed to participate. When develop-
ing and marketing a program, it is also important to consider the self-interest of the manager
and owner. They want a program that will help them run a better business—decreasing
risk of problems while maintaining profits. On completion of the program, all of the par-
ticipants indicated that given the value of information provided in the program, they
would have completed the program even without incentive money.

It should be noted that in the “real world,” the ARM intervention would most likely be
implemented within a context of increased community concern about alcohol problems,
stepped-up enforcement levels, and other conditions that would motivate outlets to partic-
ipate in a training program. Some outlets may be motivated to participate in a training pro-
gram and to comply with laws out of concern about preventing alcohol-related problems.
Others, however, may only be motivated to participate because of active enforcement
efforts and community pressure to comply.

Community enforcement efforts and interventions such as ARM may complement
each other. Implementing the ARM intervention in the context of increased enforcement
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levels and community pressures may increase the effectiveness of the program by
increasing participation rates and motivating owners and managers to encourage respon-
sible service of alcohol among their staff. Interventions such as ARM may help with
enforcement efforts by increasing the political feasibility of making enforcement actions
against alcohol retailers.

Despite limitations, results of this demonstration project are encouraging for practitio-
ners and researchers. Studies of other training programs have shown limited effects on
illegal alcohol sales. A program developed from key behavior change principles that spe-
cifically targets owners and managers of alcohol establishments (rather than service staff)
may prevent illegal alcohol sales to obviously intoxicated patrons. However, a larger ran-
domized trial is needed to fully determine the effectiveness of this type of program. In
addition, further research is needed to assess the long-term effects of Project ARM. In the
current study, follow-up purchase attempts were completed within 4 to 6 weeks of the
completion of the intervention. Effects of the program may increase or diminish over
time, depending on the level of commitment to and enforcement of the policies by outlet
management.
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