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Abstract: US schools have fast-food restaurants nearby, encouraging student patronage, unhealthy
consumption, and weight gain. Geographers have developed an activity space framework which
suggests this nearby location effect will be moderated by whether people perceive the location as
their activity space. Therefore, we study whether students perceive a fast-food restaurant near
school as their activity space, and whether social marketing messages can change that perception.
We conducted six studies: a secondary data analysis with 5986 students, a field experiment with
188 students, and four lab experiments with 188, 251, 178, and 379 students. We find that students
who strongly identify with their student community patronize a fast-food restaurant near school (vs.
farther away) because they view it as their activity space, while students who weakly identify do not.
For example, in our field experiment, 44% vs. 7% of students who strongly identified with the student
community patronized the near versus farther restaurant, while only 28% versus 19% of students who
weakly identified patronized the near and farther restaurants comparably. We also find that to deter
the strong identifiers, messages should convey that patronage is a social liability, e.g., portray student
activism against fast food. We show that standard health messages do not change perceptions of
restaurants as social activity spaces. Thus, to combat the problem of fast-food restaurants near schools
causing unhealthy consumption, policy and educational interventions should focus on students
who strongly identify with their student community and find ways to weaken their perceptions that
fast-food restaurants near schools are their activity spaces.

Keywords: fast food proximity to school; identification with school; social marketing message

1. Introduction

Research finds that retail nearness relates to retail patronage and product consump-
tion [1] which we will refer to as the nearby location effect. Much of this work has stud-
ied the effects of near retail locations that sell unhealthy or risky products, such as fast
food [2–4] or alcohol or tobacco [5–7]. In the US, 1 in 3 students are overweight and 1 in 5
are obese [8]. Strikingly, the majority of schools have a fast-food restaurant within a 1-mile
radius [9,10], and 40% of students eat fast food daily [11,12]. Nearby location effects have
frequently been found; students who have fast food near school (vs. not) have poorer
diets [1,2,13–15] and are more likely to be overweight or obese [2,3,9,14–16]. Virtually all
studies have been observational, not experiments, but the robust results are compelling.
The problem with fast-food restaurants contributing to obesity is now a global one. US
fast-food ad spending is increasing in non-US markets [17], and in China, fast-food sales
and obesity rates are concurrently increasing [18].

In the US, high school students’ fast-food consumption is rising because there are more
open campuses, meaning students can leave school for lunch, not just eat fast food before
or after school [12,19,20]. Approximately 50% of California high schools have open cam-
puses [21], and 67% in Oregon [12]. Moreover, research indicates that fast-food restaurants
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near schools have a disproportionate impact on minority and low-income students [3,14,15],
because fast-food restaurants are more often situated by their schools [22,23], a situation
that has worsened over time [23]. Low-income adults are also disproportionately affected
by fast-food proximity [24].

The most common policy solution in the US has been to try to ban fast-food restaurants
near schools [25–27] and otherwise restrict land use for fast-food restaurants [1]. Small
affluent communities have had some success with locational bans, but urban, racially
diverse communities where fast-food restaurants already abound have faced fierce business
opposition dooming their efforts to limit fast food [25,26]. Very little research has tried to
identify other solutions to the problem [28]. Moreover, research on fast-food proximity
has lacked a unifying framework that, for instance, identifies relevant moderators and
mediators.

In this research, we borrow a unifying framework from the geography literature which
posts that the most fundamental predictor of any nearby location effect relates to whether
people perceive it as their activity space [29,30]. According to the activity space literature,
an unsupervised location near adolescents will emerge as their risky social activity space
if their own peer group congregates there [31–34]. So, we asked the following question:
When might a fast-food restaurant near school emerge as a social activity space for students,
encouraging patronage?

We reasoned that a nearby fast-food restaurant could become a social activity space
for students who strongly identify with their student community. Due to their activities
in and around school and their identification with their schoolmates, it could become a
popular destination for these students to meet up. When students are strongly identified,
this means they feel that they share beliefs, interests, and values with other students at
their school, and feel accepted and liked by them [35–39]. Strong identification is often
ignited when students engage in school-sponsored extracurricular activities such as sports,
clubs, or the arts [40–42]. US schools provide wide access to extracurricular activities, and
thus building strong identification with the student community is not limited to white or
wealthy students [38,39,43].

Many US schools use surveys to measure students’ level of identification with the
student community because of its predictive value [38,39,43]. Strong identification has
been found to relate to many positive behaviors and to protect against numerous negative
behaviors, from the teenage years through college [36,42,44]. Students who strongly identify
with their student community tend to be more committed to academic goals [39,40,42]
and less likely to use cigarettes, marijuana, or cocaine [41,42], though more likely to drink
alcohol [40,41,45,46].

We posit that when a fast-food restaurant is located near school (vs. farther away),
it will be perceived by high identifiers as their social activity space, attracting them there
and promoting unhealthy eating. We will measure students’ perception of the location
as their social activity space by asking them whether they go there to see friends. Strong
identifiers should agree; weak identifiers should not. If the nearby fast-food restaurant is
a draw for the strongly identified students, it is unlikely to attract the weakly identified,
because different peer groups tend to hang out in separate places [29–32,34]. To summarize,
we test the following hypothesis.

H1. Among students who strongly identify with their student community, the location of a fast-food
restaurant near (vs. farther from) school will enhance patronage because of a stronger perception
that it is their social activity space. Among the weakly identified students, a fast-food restaurant
near (vs. farther from) school will not have these effects.

If students who are strongly identified with their student community think the fast-
food restaurant near school is their social activity space, how might they be dissuaded?
Studies have examined social marketing messages to deter students from unhealthy eat-
ing [47,48], alcohol use [49,50], and drug use [51–53]. Messages countering activity spaces
have not been studied. However, the activity space framework posits that those spaces
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attract people by providing social benefits such as seeing friends [33,34,54]. Because the
attraction is a social benefit, reducing its attraction will likely require reversing that percep-
tion to one of a social liability. Stating that the fast-food restaurant’s food is unhealthy is
unlikely to be effective because it does not address students’ perception that it is a social
activity space. An analogous situation occurs with smoking; adolescents start smoking for
social acceptance [55,56]. To reduce its attraction, the opposite message must be conveyed:
smoking is a social liability [53,57]. It is generally ineffective to convey to adolescents that
smoking is a health liability [58].

It will be challenging to reverse adolescents’ perception that a previously acceptable
hangout has become socially unacceptable among their peers. How can they be persuaded
to see it differently? An emerging approach is to educate adolescents that marketers
target them for unhealthy products and encourage student activism against being so
targeted [59–61]. Sometimes students even engage in major activism, by which we mean
they actively protest or boycott a product. A student-run product boycott is highly likely
to make the product socially unacceptable to use among their peers. The US “truth”
campaign against big tobacco did this effectively [61,62]. We tested activism messages and
hypothesized the following.

H2. Among students who strongly identify with their student community, the location of a fast-food
restaurant near (vs. farther from) school, which normally attracts patronage, will no longer do so
if a message conveys going there as a social liability. A health liability message will not have this
effect. Among the weakly identified students, no such effects will be observed.

2. Study 1 Materials, Methods, and Results
2.1. Overview

In Study 1, we used Geographic Information System (GIS) data on fast-food restaurant
locations combined with California’s Healthy Kids student survey to study whether a
fast-food restaurant near school (vs. farther away) increased students’ fast-food restaurant
patronage. We sought to determine whether a nearby location effect mainly occurred
among students who strongly identified with their student community.

2.2. Participants

The participants were 5986 eleventh grade students who completed the long form of
the California Healthy Kids Survey. They were the oldest respondents, most likely to have
off-campus lunchtime privileges and make their own food decisions. Most participants
were aged 16 (50%) or 17 (43%) and half were female (53%). They were ethnically diverse;
18% were Non-Hispanic White, 61% Hispanic, 29% Asian, 11% Black, 3% Hawaiian, and
8% Native American (2+ ethnicities could be chosen). Additionally, 59% were socioeco-
nomically disadvantaged, eligible for free or reduced-price school meals due to low family
incomes.

2.3. Measures

To determine if at least one fast-food restaurant was near schools, we merged two
types of GIS data: (1) the locations of all California high schools from the state’s Department
of Education, and (2) the locations of all California fast-food restaurants from the GIS firm
ESRI’s Business Analyst product using NAICS code 722513 [63,64]. The restaurant-to-school
distance was the traversable distance, considering roads [65]. Research shows fast-food
restaurants tend to be clustered in a one-mile radius around schools in the US [9,10], so we
coded whether there was 1+ restaurant within one mile of each school.

To measure students’ fast-food restaurant patronage and identification with the stu-
dent community, we used the California Healthy Kids school survey administered to public
school students by the state’s Department of Education. Schools were sampled to represent
the school district populations. Students were required to complete the survey if selected
unless a parent actively withheld consent. We used surveys from 2011–2012 and 2013–2014,
obtained GIS data for the same years, and verified result consistency across years. We used
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the long-form survey that was administered in 27 randomly selected public high schools
(N = 222 students per school in average), because it asked: “How many times did you eat
fast food in the past 24 hours?” (0 = 0 times; 5 = 5 or more times). It also included a measure
of identification with the student community: “I feel like I am part of this school.”, “I feel
close to the people at this school.”, and “I am happy to be at this school.” (1 = strongly
disagree, 5 = strongly agree, averaged, α = 0.83).

2.4. Analyses

We estimated a hierarchical ordinary least square regression model of fast-food restau-
rant patronage, relating it to a fast-food restaurant near school, identification with the
student community, and their interaction [2]. We used a hierarchical model to account
for student observations being non-independent [3]. This allowed us to test our main
hypothesis (H1) at the individual level while controlling for some students being from
the same county or the same school within the county. To assess the interaction between
nearness and identification, we used floodlight analysis [66]. Though we used ordinary
least squares because the dependent variable was a scale (e.g., 5 = 5 times or more), all
models were re-estimated using Poisson regressions for count variables with similar results.

2.5. Results

In our sample of predominantly urban, ethnically diverse, and economically disad-
vantaged high school students, 94% (N = 5627) had a fast-food restaurant near school; 6%
did not (N = 359). They reported consuming fast food 0.83 times (SD = 1.19) in the past
24 h, and their mean identification with the student community was 3.40 (SD = 0.94, 1–5
scale). Whether these students had a fast-food restaurant near their school, as opposed to
all fast-food restaurants being relatively far from school, did not relate to their fast-food
restaurant patronage as a main effect (b = 0.10, df = 5980, z = 0.85, p = 0.40). Students’
identification with their student community related negatively to their fast-food restaurant
patronage as a main effect, indicating that strong identification generally had a protective
effect (b = −0.16, df = 5980, z = 3.79, p < 0.001). Finally, as hypothesized (H1), there was
an interaction between fast-food restaurant nearness to school and identification with the
student community on restaurant patronage (b = 0.23, df = 5980, z = 2.81, p < 0.01). See
Table 1.

Table 1. Study 1 Fast-food Restaurant Patronage due to Nearness and Identification.

Predictor Variable Relationship to Fast-food Restaurant Patronage *

Fast-food restaurant near school b = 0.10, df = 5980, z = 0.85, p = 0.40
Identification with student community b = −0.16, df = 5980, z = 3.79, p < 0.001

Near school × identification b = 0.23, df = 5980, z = 2.81, p < 0.01
School (hierarchical model level 2) b = 0.02, df = 5980, SE = 0.01, 95% CI 0.01, 0.06
County (hierarchical model level 3) b = 0.25, df = 5980, SE = 0.11, 95% CI 0.10, 0.61

Note: * Patronage question asked how many times fast food was consumed in the past 24 h.

In supplemental analyses, we looked at whether students’ ethnicity or income (free
or reduced-price meal eligible) related to identification with their student community.
Hispanic (r = 0.03, p = 0.06) and White (r = 0.08, p < 0.001) correlated positively with
identification. Black (r = −0.06, p < 0.001), Asian (r = −0.03, p < 0.01), and low income
(r = −0.03, p < 0.05) correlated negatively. Native American (r = 0.005, p = 0.72), Pacific
Islander (r = −0.01, p = 0.61), and mixed (r = −0.007, p = 0.58) were uncorrelated. However,
all correlations were weak. We included ethnicity and income as covariates in our model,
but the results were unaffected (see Appendix A).

We also conducted a floodlight analysis to understand the interaction effect we had
observed [66]. Among students who strongly identified with their student community,
fast-food restaurant patronage was higher if a restaurant was near school compared to
farther away (right side of graph, solid line > dotted line). This nearby location effect was
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significant at an identification level of 4.25 or more on a 1–5 scale, p < 0.05 (shaded area on
graph). Among students who weakly identified with their student community, fast-food
restaurant patronage was higher if a restaurant was farther from school compared to nearby
(left side of graph, dotted line > solid line). However, this effect only became significant at
a very low identification level of 1.25 or less on a 1–5 scale, nearly at the scale endpoint. See
Figure 1, which illustrates why the negative main effect for identification was qualified by
the two-way interaction. The stronger the identification, the less the fast-food patronage if
it was far from school (steep negative slope for dotted line); this was much less so if the fast
food was near school (slight negative slope for solid line).

Int. J. Environ. Res. Public Health 2023, 20, x FOR PEER REVIEW 5 of 25 
 

 

(r = −0.01, p = 0.61), and mixed (r = −0.007, p = 0.58) were uncorrelated. However, all 
correlations were weak. We included ethnicity and income as covariates in our model, but 
the results were unaffected (see Appendix A). 

We also conducted a floodlight analysis to understand the interaction effect we had 
observed [66]. Among students who strongly identified with their student community, 
fast-food restaurant patronage was higher if a restaurant was near school compared to 
farther away (right side of graph, solid line > dotted line). This nearby location effect was 
significant at an identification level of 4.25 or more on a 1–5 scale, p < 0.05 (shaded area on 
graph). Among students who weakly identified with their student community, fast-food 
restaurant patronage was higher if a restaurant was farther from school compared to 
nearby (left side of graph, dotted line > solid line). However, this effect only became 
significant at a very low identification level of 1.25 or less on a 1-5 scale, nearly at the scale 
endpoint. See Figure 1, which illustrates why the negative main effect for identification 
was qualified by the two-way interaction. The stronger the identification, the less the fast-
food patronage if it was far from school (steep negative slope for dotted line); this was 
much less so if the fast food was near school (slight negative slope for solid line).  

 
Figure 1. Study 1 Fast-food Restaurant Patronage due to Nearness to School and Identification. 
Note: Johnson–Neyman turning point = 4.25, p < 0.05. 

2.6. Discussion 
In Study 1, we analyzed data from a large statewide survey of high school students. 

We found that, overall, strong identification with the student community reduced the risk 
of fast-food restaurant patronage, consistent with other protective effects of strong 
identification. However, while the strongly identified students tended to avoid unhealthy 
fast food, when a fast-food restaurant was located near (vs. farther from) school, their 

Figure 1. Study 1 Fast-food Restaurant Patronage due to Nearness to School and Identification. Note:
Johnson–Neyman turning point = 4.25, p < 0.05.

2.6. Discussion

In Study 1, we analyzed data from a large statewide survey of high school students.
We found that, overall, strong identification with the student community reduced the
risk of fast-food restaurant patronage, consistent with other protective effects of strong
identification. However, while the strongly identified students tended to avoid unhealthy
fast food, when a fast-food restaurant was located near (vs. farther from) school, their
patronage increased, indicating it was a social activity space for them. Weakly identified
students showed elevated patronage overall, but no more so when a restaurant was near
(vs. farther from) school and tending toward the reverse. Identification with the student
community was not highly related to ethnicity or income, and our results were confirmed
even when these variables were controlled. However, these data were observational, so
unobserved variables could have affected the results. Additionally, while students reported
how many times they ate fast food, we could not verify where the food came from or whom
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they were with. Additionally, the data were skewed toward fast-food being near schools
due to our sample.

3. Study 2 Materials, Methods, and Results
3.1. Overview

For Study 2, we conducted a behavioral field experiment. Each student received a
money-saving promotional coupon for the same fast-food restaurant (e.g., McDonalds)
redeemable either at a location near school or, alternatively, farther away but still reach-
able. We then monitored actual coupon redemption at both locations. To manipulate
identification, students completed an essay eliciting either strong or weak identification.

3.2. Design and Participants

The design was a 2 (restaurant nearness to school) × 2 (identification with the student
community) between-subjects factorial with both factors manipulated. Participants were
153 older adolescents, university students, with a mean age of 20.5 years, 44% female, 75%
White Non-Hispanic, 10% Hispanic, 9% Black, 12% Asian, and 3% other. Respondents
could select more than one ethnicity. We recruited 188 but dropped 35 because they
had dietary restrictions precluding fast food or did not complete the identification essay
(Nnear, strong = 30; Nnear, weak = 43; Nfar, strong = 37; Nfar, weak = 43).

3.3. Manipulations

Students participated for partial course credit. First, we manipulated their identifica-
tion with the student community using an essay task [35]: “Please write for a few minutes
(about 1 paragraph). In what ways do you think you are similar to (different from) other
students here at University X? Consider attributes, interests, beliefs, values, etc. Try to
recall some specific experiences that made you feel a part of (different from) the University
X student community.” University X was named as their university in this and all studies.

Next, fast-food restaurant nearness to school was manipulated by giving students
one of two promotional coupons for the same fast-food restaurant, redeemable at one of
its two locations, one near the school, the other farther away but still accessible because
most students had cars, or their friends did. Each promotional coupon offered “$5 off
any food item” and showed the location. The nearby (farther) location was described as
“2 (20) minutes away” and was in fact about 0.5 (5) miles away, but we referred to drive
time rather than miles because travel time more meaningfully conveys distances [67]. The
coupon also showed the address and a small map and stated the $5 off promotion could
only be used at that location on that day by 7 PM (see Appendix B). We asked participants
not to share or discuss their coupon with others.

3.4. Measures

Research assistants were stationed at the two restaurant locations and collected the
promotional coupons at the end of the redemption period. A subtle mark on each coupon
identified each participant’s identification condition. We collected the promotional coupons
from the cash registers, but we could not obtain the sales receipts. Therefore, we could not
determine what participants bought or whom they were with if anyone. While having each
individual sales receipt would have been more informative, the restaurants did not allow
this, as it would have been obtrusive and slowed down their processes, which depend on
speed.

The next day, participants completed an online survey with a restaurant nearness
manipulation check which displayed their promotional coupon and asked: “How spatially
close or far does this restaurant seem to you?” (very far to very close, very distant to very
near, and very large travel time to very small travel time, 1–7, α = 0.91) [68]. A product
attitude covariate was measured: “I like [restaurant X, named]” with 1 = strongly disagree
and 100 = strongly agree, to control for product disinterest [69]. Demographics were
measured in all studies.
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To check the identification essay manipulation, two raters blinded to condition read
each essay and answered [35]: “To what extent does this individual . . . seem to identify
with University X?” “ . . . discuss themselves as a part of the University X community?” “
. . . discuss themselves as similar to other University X students?” “ . . . discuss themselves
as a prototypical University X student?” “ . . . seem to feel that being a part of University
X is important to them?” (1 = not at all, 6 = a great deal). Inter-rater reliability was high
(α = 0.84).

3.5. Analyses

Restaurant patronage data were analyzed using 2 (nearness) × 2 (identification) logis-
tic regressions as the outcome was binary (1 = redeemed coupon, 0 = did not redeem) and
interactions were assessed using planned pairwise comparisons. Manipulation check data
were analyzed similarly but using ANOVAs. In this and all lab studies, we included the
product attitude covariate in our models and report covariate adjusted values.

3.6. Manipulation Check Results

Students who received the promotional coupon for the fast-food restaurant location
that was near versus farther from school reported its location as nearer (F(1, 148) = 71.49,
p < 0.001; M = 5.42 vs. 3.49), with no main effect for identification (p = 0.28), no interaction
(p = 0.53), and no effect for the product attitude covariate (p = 0.35). The raters judged
the essays designed to elicit strong as compared to weak identification as more strongly
identifying with the student community (F(1, 148) = 108.64, p < 0.001; M = 5.40 vs. 2.66),
with no main effect for restaurant nearness (p = 0.43), no interaction (p = 0.89), and no effect
for the product attitude covariate (p = 0.58).

3.7. Main Results

On fast-food restaurant patronage, while there was no main effect for identification
(b = −0.12, z(148) = 0.53, p = 0.60), there was a main effect for restaurant nearness (b = 0.77,
z(148) = 3.33, p = 0.001), but it was qualified by an interaction between restaurant nearness
and identification (b = 0.50, z(148) = 2.18, p = 0.03), and the product attitude covariate also
related to patronage (b = 0.04, z(148) = 2.85, p = 0.004). Students who strongly identified with
the student community patronized the near versus farther restaurant more (44% vs. 7%;
b = 1.27, z(148) = 3.46, p = 0.001), while students who weakly identified patronized the
near and farther restaurants comparably (28% vs. 19%; b = 0.26, z(148) = 0.94, p = 0.35). See
Figure 2.

3.8. Discussion

In Study 2, we gave students a promotional coupon for a fast-food restaurant that
was redeemable at only one location, either near or farther from school, and we observed
coupon redemption. We also manipulated their identification with the student community.
We found direct behavioral evidence that, among those who felt strongly identified with the
student community, a fast-food restaurant near versus farther from school was a significant
draw. Students who felt weakly identified with the student community were equally likely
to redeem the coupon irrespective of restaurant location.
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comparing 44% with 7% for the strong identifiers.

4. Study 3 Materials, Methods, and Results
4.1. Design and Participants

In Study 3, we investigated the underlying mediating process that may have caused
students who were strongly identified with their student community to patronize a nearby
fast-food restaurant. The posited mediator was the perception of it being a social activity
space, i.e., where friends could be found. The design was a 2 (restaurant nearness to
school) × 2 (identification with the student community) between-subjects factorial with
nearness manipulated and identification measured. Participants were 188 older adolescents,
university students, with a mean age of 19.5 years, 54.8% female, 63% White Non-Hispanic,
4% Hispanic, 16% Asian, 1% Black, and 16% other (2+ ethnicities could be selected). We
recruited 198 but dropped 10 with dietary restrictions precluding fast food (Nnear = 94;
Nfar = 94).

4.2. Manipulations and Measures

Students completed a study “about consumer response to retailers” for partial course
credit. Restaurant nearness was manipulated as follows: “Imagine you are just leaving
the University X campus. You receive a text from a new donut shop at least 2 (20) minutes
away from campus offering you an attractive promotional discount for donuts today only.
Picture this place and the people there in your mind.” Then, we asked their restaurant
patronage intent: “Would you redeem this promotional coupon to eat at the restaurant?”
(1 = definitely not, 7 = definitely yes). Next, we performed a nearness manipulation check:
“How spatially close or far does this restaurant seem to you?” (very far to very close, very
distant to very near, and very large travel time to very small travel time, 1–7, α = 0.99). Then,
we measured the mediator, the perception the fast-food restaurant was a social activity
space to see friends: “Please indicate which items were salient to you when you decided
whether to go eat at the restaurant”: “See friends” “Going to a place for people like me” “Be
with people with whom I identify” (1 = strongly disagree to 7 = strongly agree; α = 0.73).

After this, we measured identification with the student community (see Appendix C).
We showed increasingly overlapping circles labeled “You” and “University X” (Tropp
and Wright 2001) and asked: “Please click on the picture below that best describes how
much you happily feel a part of your University X student community” (0 = no overlap,
7 = complete overlap).” Finally, we measured the product attitude covariate: “I like donuts”
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(1 = strongly disagree to 5 = strongly agree). The data were analyzed using 2 (nearness)
× 2 (identification) ANOVAs, with interactions assessed using spotlight analysis [66].
Moderated mediation models used Hayes model 8 [70] with 5000 replications.

4.3. Manipulation Check Results

Students in the near versus farther restaurant condition reported the restaurant was
nearer (F(1, 183) = 273.26, p < 0.001; M = 5.58 vs. 3.05). There was no main effect for
identification (p = 0.56), no interaction (p = 0.27), and no effect of the product attitude
covariate (p = 0.53).

4.4. Main Results

We observed the hypothesized interaction between restaurant nearness and identifica-
tion on restaurant patronage intent (F(1, 183) = 4.87, p = 0.03) which qualified the main effect
for restaurant nearness that favored the near versus farther restaurant (F(1, 183) = 18.94,
p < 0.001; M = 4.17 vs. 2.95), with no main effect for identification (F(1, 183) = 0.18, p = 0.67).
Students strongly identified with their student community (mean + 1 SD) were more likely
to intend to patronize the near versus farther restaurant (M = 4.54 vs. 2.58; t(183) = 5.32,
p < 0.001). Students weakly identified with their student community (mean—1 SD), were
indifferent to the near versus farther restaurant (M = 3.80 vs. 3.32; t(183) = 0.97, p = 0.33).
The product attitude covariate also related to patronage (F(1, 183) = 25.08, p < 0.001).

4.5. Results on Mediation

We observed a marginal interaction between restaurant nearness and identification on
the posited mediator: students’ perception of the restaurant as their social activity space
(F(1, 183) = 2.87, p = 0.09), with no main effect for nearness (F(1, 183) = 0.78, p = 0.38) but a
main effect for identification (F(1, 183) = 5.17, p = 0.02). Students who strongly identified
with their student community (mean + 1 SD) were more likely to perceive the near versus
farther restaurant as their social activity space (M = 4.21 vs. 3.66; t(183) = 2.21, p = 0.03);
while students who weakly identified (mean—1 SD) perceived the near and farther restau-
rants comparably (M = 3.83 vs. 4.04; t(183) = 0.64, p = 0.52). The product attitude covariate
was unrelated to this perception (F(1, 183) = 1.53, p = 0.22).

In a direct test of mediation, among students who strongly identified with their student
community (mean + 1 SD), the effect of the near versus farther restaurant on patronage
intent was mediated by the perception the restaurant was their social activity space (indirect
effect = 0.18, SE = 0.11, 95% CI = 0.01, 0.46). Among students who weakly identified with
their student community (mean—1 SD), there was no such effect (indirect effect = −0.01,
SE = 0.09, 95% CI = −0.22, 0.16). See Figure 3.

4.6. Discussion

In Study 3, we manipulated fast-food restaurant nearness to school, and we measured
students’ identification with their student community and the theorized mediator. We
found direct evidence of mediation. Students who strongly identified with their student
community said they decided to patronize the nearby (vs. farther away) fast-food restaurant
to see friends, indicating they perceived it to be their social activity space. Students who
weakly identified with their student community did not perceive it this way or patronize it.
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5. Study 4 Materials, Methods, and Results
5.1. Design and Participants

Study 4 tested a mild form of student activism: a disparaging social media post from a
student at the high school, indicating it would be a social liability to be seen at a fast-food
restaurant. The design was a 2 (restaurant nearness to school) × 2 (identification with
the student community) × 2 (social liability vs. control message) between-subjects facto-
rial, with all three factors manipulated. Participants were 251 older high school students
from MTurk, screened to be in high school but over the age of 17 to exclude minors as
mandated by our human subjects review board. Virtually all were aged 18, 35% were
female, 67% White Non-Hispanic, 15% Asian, 11% Hispanic, 8% Black, and 3% other
(permitting 2+ ethnicities). We recruited 273 but dropped 22 who did not complete the iden-
tification manipulation (Nnear_strong_control message = 31; Nnear_strong_social liability message = 41;
Nfar_strong_control message = 28; Nfar_strong_social liability message = 31; Nnear_weak_control message = 34;
Nnear_weak_social liability message = 20; Nfar_weak_control message = 30; Nnear_weak_social liability message = 36).

5.2. Manipulations and Measures

The social liability message, described as a social media post from a student at their
high school, stated: “Students at this school would never be seen by friends at fast-food
restaurants.” The control message was likewise described as a social media post from a
student at their high school: “The school library is now open on weekends.” These social
media posts were displayed on mobile phones (see Appendix D). Then, we used our prior
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methods to manipulate identification via an essay task, manipulate fast-food restaurant
nearness using a burger restaurant (2 vs. 20 drive-time minutes) and measure restaurant
patronage intent (“Would you redeem this promotional coupon . . . ”).

We used our prior nearness manipulation check (α = 0.95). We used an identification
manipulation check with increasingly overlapping circles “You” and “High School X” [37]
that asked: “Please click on the picture below that best describes how much you feel part
of [or close to, or happily part of] your High School X student community” (0 = no overlap,
7 = complete overlap, α = 0.94). Our manipulation check of the social liability message
measured seeing that post (1 = strongly disagree, 5 = strongly agree), e.g., “Students at my
high school would not like to be seen by friends at fast-food restaurants” (3 items, α = 0.82).
Finally, we measured the product attitude covariate (“I like fast food” 1 = strongly disagree,
5 = strongly agree; 4 missing responses). The data were analyzed using 2 (nearness) ×
2 (identification) × 2 (message) ANOVAs and interactions were assessed using planned
pairwise comparisons.

5.3. Manipulations Check Results

Students in the near versus farther condition reported the fast-food restaurant was
nearer to them (F(1, 238) = 32.35, p < 0.001; M = 5.16 vs. 4.02). Those in the strong versus
weak identification condition reported more identification (F(1, 238) = 46.93, p < 0.001;
M = 4.00 vs. 2.74). Those seeing the social liability versus control message reported what it
said; students would not like to be seen at fast-food restaurants (F(1, 238) = 12.92, p < 0.001;
M = 3.12 vs. 2.97). There were no other effects.

5.4. Restaurant Patronage Intent

As hypothesized (H2), there was a three-way interaction on restaurant patronage
intent (F(1, 238) = 6.89, p = 0.009). There were no other effects except a main effect for
the product attitude covariate (F(1, 238) = 22.70, p < 0.001). With the control message,
strongly identified students increased their intent to patronize a fast-food restaurant if near
versus farther from school (t(238) = 10.51, p = 0.009; M = 5.48 vs. 4.10); weakly identified
students did not (t(238) = 0.07, p = 0.79; M = 4.85 vs. 4.95). With the social liability message,
strongly identified students no longer increased their intent to patronize if near versus
farther (t(238) = 0.91, p = 0.34; M = 4.87 vs. 5.24), and weakly identified students remained
indifferent to nearness (t(238) = 0.57, p = 0.45; M = 4.94 vs. 4.60). See Figure 4.
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5.5. Discussion

We tested a mild form of student activism; a student posted that going to a nearby
fast-food restaurant was a social liability. Others saw a control post. The effects were,
again, limited to the strongly identified students. If they saw the control post, they were
attracted to a nearby (vs. farther) fast-food restaurant; if they saw the social liability post,
they were not.

6. Study 5 Materials, Methods, and Results
6.1. Design and Participants

We tested a stronger student activism message; students announced a boycott of
nearby fast-food restaurants. Student activism of this type is increasingly prevalent; thus,
the message was realistic [71]. The design was a 2 (restaurant nearness to school) ×
2 (social liability vs. control message) between-subjects factorial with both factors ma-
nipulated. All participants were manipulated to feel strongly identified with their stu-
dent community. We studied 178 older adolescents, university students, with a mean
age of 19.7 years, 68% female, 60% White Non-Hispanic, 6% Hispanic, 1% Black, 20%
Asian, and 14% other (2+ ethnicities allowable). We recruited 193 but dropped 15 be-
cause of dietary restrictions precluding fast food or the identification manipulation not
being done (Nnear, control message = 51; Nnear, social liability message = 41; Nfar, control message = 40;
Nfar, social liability message = 46).

6.2. Manipulations and Measures

The social liability message was a color poster of students stating: “The University X
student community boycotts fast food near campus.” The visually identical control message
stated: “The University X student community boycotts tobacco shops near campus.” (See
Appendix E). We used our prior strong identification essay and manipulated nearness
as 2 vs. 20 drive-time minutes. We used prior measures of restaurant patronage intent,
the nearness manipulation check (α = 0.98), identification with the student community
(α = 0.86), and the product attitude covariate. The social liability manipulation check asked
whether “the poster encouraged the University X student community to boycott fast-food
restaurants” (1 = strongly disagree to 5 = strongly agree). Data were analyzed using 2
(nearness) × 2 (message) ANOVAs and interactions using planned pairwise comparisons.

6.3. Manipulations Check Results

Students in the near versus farther condition reported the restaurant was nearer
(F(1, 173) = 65.34, p < 0.001; M = 5.62 vs. 3.39). Students who saw the social liabil-
ity versus control message reported the content correctly (F(1, 173) = 341.84, p < 0.001;
M = 4.30 vs. 1.33). Identification was strong as manipulated (M = 4.33 out of 5). There were
no other effects.

6.4. Main Results

Restaurant nearness and message interactively affected restaurant patronage intent
(F(1, 173) = 3.89, p < 0.05) which qualified main effects for near versus far (F(1, 173) = 17.20,
p < 0.001, M = 4.16 vs. 3.11) and social liability versus control message (F(1, 173) = 11.81,
p < 0.001, M = 3.18 vs. 4.10), with product attitude covariate having no effect (F(1, 173) = 2.08,
p = 0.15). When the strongly identified students saw the control message, as before, they re-
ported higher intent to patronize the near versus farther fast-food restaurant (t(173) = 19.03,
p < 0.001; M = 4.75 vs. 3.32), but when they saw the social liability message, this effect was
nullified (t(173) = 2.32, p = 0.130; M = 3.44 vs. 2.91; see Figure 5).
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6.5. Discussion

In Study 5, we showed strongly identified students a forceful activism message:
a boycott against nearby fast-food restaurants, implying that going there would be a
social liability. The strong identifiers who saw the control message were attracted to the
nearby (versus farther) fast-food restaurant; those who saw the social liability message no
longer were.

7. Study 6 Materials, Methods, and Results
7.1. Design and Participants

Study 6 tested a health liability message stressing that fast food was unhealthy. The
design was a 2 (restaurant nearness to school) × 2 (identification with the student com-
munity) × 2 (health liability versus control message) between-subjects factorial, with
all three factors manipulated. Participants were 379 older adolescents, university stu-
dents, with a mean age of 20.3 years, 48% female, 64% White Non-Hispanic, 12% His-
panic, 21% Asian, 1% Black, and 3% other. We recruited 425 but dropped 46 who had
dietary restrictions precluding fast food; all completed the identification manipulation
(Nnear, strong, control message = 46; Nnear, strong, health liability message = 45; Nfar, strong, control message = 40;
Nfar, strong, health liability message = 57; Nnear, weak, control message = 59; Nnear, weak, health liability message = 45;
Nfar, weak, control message = 46; Nfar, weak, health liability message = 41).

7.2. Manipulations and Measures

The health liability message was visually similar to the liability message used in
Study 5. This message showed a similar group of students who proclaimed: “Students
at this school do not like unhealthy fast-food restaurants.” Thus, the main emphasis was
unhealthy food. The control message was: “The school library is now open on weekends.”
(See Appendix F). We used our prior manipulations of identification and nearness.

Next, we asked: “Would you make a purchase at this fast-food restaurant?”
(1 = extremely unlikely, 7 = extremely likely). We checked our nearness manipulation
as before (α = 0.98), and our identification manipulation (“I identify with the University X
student community.” 1 = strongly disagree, 7 = strongly agree). We checked our message
manipulation: “This study showed me a poster discouraging University X students from
going to fast-food restaurants” (1 = strongly disagree to 5 = strongly agree). We measured
the product attitude covariate as before. Data were analyzed using 2 (nearness) × 2 (iden-
tification) × 2 (health liability versus control message) ANOVAs and interactions were
assessed using planned pairwise comparisons.
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7.3. Manipulations Check Results

Students in the near versus farther condition reported the restaurant was nearer
(F(1, 370) = 323.83, p < 0.001; M = 5.34 vs. 3.21). Those in the strong versus weak identifica-
tion condition reported stronger identification (F(1, 370) = 6.54, p = 0.01; M = 5.10 vs. 4.83).
Those shown the health liability versus control message reported the content correctly
(F(1, 370) = 353.23, p < 0.001; M = 3.59 vs. 1.50). There were no other effects.

7.4. Main Results

There was a three-way interaction for nearness, identification, and health liability
message on restaurant patronage intent (F(1, 370) = 4.97, p = 0.03), a main effect for
nearness (F(1, 370) = 49.48, p < 0.001), a main effect for the product attitude covariate
(F(1, 370) = 40.55, p < 0.001), but no other effects. The control message results replicated
what we saw earlier. Those strongly identified with the student community reported
higher intent to patronize the fast-food restaurant when near versus farther from school
(t(370) = 4.03, p < 0.001; M = 4.48 vs. 3.10); weakly identified students did not (t(370) = 1.67,
p = 0.10; M = 4.04 vs. 3.53). The health liability message results were different. This message
failed to lower the attraction of nearby fast food among strong identifiers, and it increased
fast-food attraction among weak identifiers. After seeing the health liability message,
the strong identifiers continued to report higher intent to patronize the near (vs. farther)
fast-food restaurant (t(370) = 3.35, p < 0.001; M = 4.31 vs. 3.26). The weak identifiers did
likewise, primarily because they became attracted to the near restaurant (t(370) = 4.85,
p < 0.001; M = 4.62 vs. 2.96; see Figure 6).
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7.5. Discussion

Study 6 tested a health liability message, stressing that fast food was unhealthy.
Showing it to strong identifiers had no effect; a fast-food restaurant near (vs. farther
from) school continued to increase patronage intent. Showing it to weak identifiers was
counterproductive; now even they were attracted to the nearby (vs. farther) restaurant.
Conceivably, the weak identifiers experienced reactance when told the food was unhealthy,
and so they decided to patronize the nearby restaurant.
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8. Final Discussion
8.1. Contributions

Fast-food restaurants near schools are problematic, contributing to poor diet, weight
gain and obesity. Our novel hypothesis, supported by detailed data analysis, is that
teenagers who have a strong sense of identity with their student community, although
their risk is usually low, face the greatest risk of a fast-food restaurant near school, because
they think the restaurant is their social activity place. Advocating policy and educational
interventions to change this view has important practical significance for solving the
problem of unhealthy consumption caused by fast-food restaurants near schools.

Our findings suggest new policy approaches to addressing the problem of unhealthy
fast-food restaurants near schools, that are not reliant on zoning restrictions that have been
tried in the past [1]. Zoning restrictions have largely been unsuccessful in the US, especially
at protecting disadvantaged students [25,26]. We advocate the use of school policies, social
marketing messages, and educational efforts targeted at students that seek to change their
perception of fast-food restaurants near school from socially beneficial spaces to social
liability spaces.

Specifically, we recommend that teachers use their educational toolbox to encourage
student activism, e.g., boycotts against local fast-food restaurants. Local activism is an
increasingly popular strategy for promoting social change in the US and abroad, used
by students [71], employees [72,73], even corporations [74]. For instance, social studies,
nutrition, or language teachers might encourage students to think critically about whether
and how they have been targeted by unhealthy fast-food restaurants. If students under-
stand they have been targeted by fast-food marketers who have encouraged them to eat
unhealthy food since they were small children unable to think critically, they may want to
do something, perhaps start a boycott.

8.2. Links to Past Literature

Our research complements past work that discovered that student demographics
moderate their vulnerability to fast-food restaurants near schools [3,14,15]. We study a
different moderating variable, not a demographic variable, but rather strong identification
with the student community [38,39,43]. Strong identification generally protects students
from risk [36,42,44], but in the case of fast food it elevates their risk because they perceive
a fast-food restaurant near school as a social activity space where they can derive social
benefits, i.e., see friends. Policymakers should adopt educational and messaging strategies
to change this perception, so that going to a fast-food restaurant is a social liability. They
should not stress the health liability, i.e., unhealthy food, as we found this to be ineffective.

Our work supports the geographers’ activity space framework which indicates that
the most fundamental moderator of any nearby location effect relates to whether people
perceive that location as their activity space [29–32]. However, we add to the work in
geography by showing that students’ identification with their school community affects
their activity space perceptions.

We also contribute to past work in marketing on social influences that often adversely
affect food consumption. Studies have found that people tend to match others’ portion sizes
despite their hunger [75], match others’ menu selections despite their preferences [76] and
use food to signal preferred identities independent of other considerations [77]. We demon-
strate another adverse social influence on food consumption by showing that adolescents
will go to a fast-food restaurant, despite its unhealthy food, to see friends.

8.3. Theoretical and Methodological Contributions

Our work makes a theoretical contribution by showing that an individual difference
variable, student identification with their student community, moderates their perception
of whether they will see peers at a nearby fast-food restaurant and want to go there. Past
research tells us that adolescents’ perceptions of peers strongly influence their use of drugs
and alcohol [55,78,79], elevating social concerns over health ones [58,80,81]. We add the
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insight that peers also matter with fast food. While this may seem to be a logical extension,
the focus of past fast-food research has been on restaurant location not peer perceptions.
Activity space geographers have challenged the narrow focus on location, noting that
perceptions of locations as activity spaces also matter [31–34]. However, we are the first
to identify an individual difference variable, adolescent identification with the student
community, which affects activity space perceptions. Moreover, we demonstrate how to
measure activity space perceptions as a mediating variable, and how to test for mediation.

8.4. Limitations

Limitations of our research include that we focused on fast-food restaurant patronage
not consumption. We do not know what students might have eaten at the restaurants and,
thus, it is conceivable some might have chosen the relatively healthier items. We did not
study socializing at the restaurants, only whether students decided to go to see friends.
Only one of our studies (study 3) measured the theorized mediating process, about the
nearby restaurant being a social activity space or hangout for friends. We used high school
students in Studies 1 and 4, but otherwise used college students. Our findings replicate
with both groups, consistent with extensive research indicating that adolescence extends
from the teenage years through to about age 24 [79]. The entire period of adolescence is
characterized by highly salient social goals and affiliation needs, and a tension between
necessary dependence on parents versus independence from them, e.g., with respect to
cars, meals, and privileges [82]. However, as the younger adolescents are understudied,
more research should be done on them.

We also recommend studies of other risky locations near schools, to ascertain if stu-
dents who are strongly identified with their student community are especially vulnerable.
What about nearby liquor, tobacco, nicotine vape or pot (cannabis) retailers; do they attract
students who are strong identifiers? What about nearby fitness centers or fresh produce
markets (farmers markets); do they attract strong identifiers but elicit positive behaviors?
In addition, researchers should examine adults with workplaces nearby fast-food restau-
rants who vary in workplace identification, to see if the results replicate. Activity space
researchers have replicated their findings among adolescents and adults, and replication
work would be beneficial here too. Researchers should study other negative behaviors that
might be evoked by strong identification with a student community, e.g., aggressive behav-
ior at intercollegiate sports events. Among geography researchers, it would be useful to
study other individual difference variables that may affect perceptions of locations as social
activity spaces. “Location, location, location” is indeed important, but social perceptions of
locations matter too and should be investigated further.

9. Conclusions

Fast-food restaurants near schools are problematic, contributing to poor diet, weight
gain, and obesity. Adolescents who strongly identify with their student community, while
generally at lower risk, face the greatest risk from fast-food restaurants near school because
they perceive the restaurants as their social activity spaces. Education and policy should be
directed at changing that perception. Students must perceive the restaurants differently, as
well as adults.
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Appendix A. Study 1 Supplemental Analyses

Model with student ethnicity and income. We included ethnicity and low income (free or
reduced-price meals) as covariates in the Study 1 hierarchical regression model and verified
our results held even after controlling for these variables; see table below. Spotlight analyses
with covariate-adjusted means showed the expected pattern: Among those reporting
stronger identification with the student community (mean + 1 SD), a fast-food restaurant
near (vs. farther from) school related to restaurant patronage (b = 0.36, df = 4472, z = 1.93,
p < 0.05); while among those reporting weaker identification with the student community
(mean—1 SD), nearness did not relate to patronage (b = −0.20, df = 4472, z = 1.14, p = 0.26).
Sample sizes and df are lower in these analyses due to some missing data.

Table A1. Study 1 School Survey Results on Fast-food Restaurant Patronage with Covariates.

Predictor Variable Relationship to Fast-food Restaurant Patronage

Restaurant near school b = 0.08, df = 4472, z = 0.55, p = 0.59
Identification with student community b = −0.20, df = 4472, z = 3.87, p < 0.001
Restaurant near school × identification b = 0.30, df = 4472, z = 2.94, p < 0.01

Asian b = −0.10, df = 4472, z = 1.35, p = 0.18
Black b = −0.20, df = 4472, z = 2.55, p < 0.01

Hispanic b = −0.12, df = 4472, z = 2.93, p < 0.01
Pacific Islander b = −0.12, df = 4472, z = 1.08, p = 0.28

White b = −0.18, df = 4472, z = 2.47, p < 0.01
Mixed ethnicity b = −0.07, df = 4472, z = 1.01, p = 0.31

Low income (free or reduced-price meals) b = 0.75, df = 4472, z = 1.77, p = 0.08
School (hierarchical model level 2) b = 0.00, df = 4472, 95% CI = −0.01, 0.01
County (hierarchical model level 3) b = 0.25, df = 4472, 95% CI = 0.10, 0.61

Note: Native American was the comparison ethnicity, but the results replicate using other ethnic comparison
groups. There were some missing values for ethnicity and low income.

Model with hierarchical Poisson regression. The dependent variable in this study was
measured as “How many times did you eat fast food in the past 24 hours?” The response
options were 0, 1, 2, 3, 4 or 5 or more times. Since this is technically a scale rather than count,
and to be consistent with past work, we analyzed the data using hierarchical ordinary least
squares regression. However, we see similar results with hierarchical Poisson regression.
See the table below.

Table A2. Study 1 School Survey Results on Fast-food Restaurant Patronage Using Poisson Hierarchi-
cal Regression Model.

Predictor Variable Relationship to Fast-Food Restaurant Patronage

Fast-food restaurant near school b = 0.08, df = 5980, z = 0.73, p = 0.47
Identification with student community b = −0.23, df = 5980, z = 2.94, p < 0.01

Near school × identification b = 0.18, df = 5980, z = 2.25, p < 0.05
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Appendix B. Study 2 Methodological Details

Restaurant nearness to school was manipulated using the following promotional
coupon.

Int. J. Environ. Res. Public Health 2023, 20, x FOR PEER REVIEW 18 of 25 
 

 

= 4472, z = 1.93, p < 0.05); while among those reporting weaker identification with the 
student community (mean—1 SD), nearness did not relate to patronage (b = −0.20, df = 
4472, z = 1.14, p = 0.26). Sample sizes and df are lower in these analyses due to some 
missing data. 

Table A1. Study 1 School Survey Results on Fast-food Restaurant Patronage with Covariates. 

Predictor Variable Relationship to Fast-food Restaurant Patronage 
Restaurant near school b = 0.08, df = 4472, z = 0.55, p = 0.59 

Identification with student community b = −0.20, df = 4472, z = 3.87, p < 0.001 
Restaurant near school × identification b = 0.30, df = 4472, z = 2.94, p < 0.01 

Asian b = −0.10, df = 4472, z = 1.35, p = 0.18 
Black b = −0.20, df = 4472, z = 2.55, p < 0.01 

Hispanic b = −0.12, df = 4472, z = 2.93, p < 0.01 
Pacific Islander b = −0.12, df = 4472, z = 1.08, p = 0.28 

White b = −0.18, df = 4472, z = 2.47, p < 0.01 
Mixed ethnicity b = −0.07, df = 4472, z = 1.01, p = 0.31 

Low income (free or reduced-price meals) b = 0.75, df = 4472, z = 1.77, p = 0.08 
School (hierarchical model level 2) b = 0.00, df = 4472, 95% CI = −0.01, 0.01 
County (hierarchical model level 3)  b = 0.25, df = 4472, 95% CI = 0.10, 0.61 

Note: Native American was the comparison ethnicity, but the results replicate using other ethnic 
comparison groups. There were some missing values for ethnicity and low income. 

Model with hierarchical Poisson regression. The dependent variable in this study was 
measured as “How many times did you eat fast food in the past 24 hours?” The response 
options were 0, 1, 2, 3, 4 or 5 or more times. Since this is technically a scale rather than 
count, and to be consistent with past work, we analyzed the data using hierarchical 
ordinary least squares regression. However, we see similar results with hierarchical 
Poisson regression. See the table below. 

Table A2. Study 1 School Survey Results on Fast-food Restaurant Patronage Using Poisson 
Hierarchical Regression Model. 

Predictor Variable Relationship to Fast-food Restaurant Patronage 
Fast-food restaurant near school b = 0.08, df = 5980, z = 0.73, p = 0.47 

Identification with student community b = −0.23, df = 5980, z = 2.94, p < 0.01 
Near school × identification b = 0.18, df = 5980, z = 2.25, p < 0.05 

Appendix B. Study 2 Methodological Details 
Restaurant nearness to school was manipulated using the following promotional 

coupon. 

 
Figure A1. Coupon used in Study 2 to Manipulate Restaurant Nearness to School. 

  

Figure A1. Coupon used in Study 2 to Manipulate Restaurant Nearness to School.

Appendix C. Study 3 Methodological Details

Identification with the student community was measured as follows: “Please click on
the picture below that best describes how much you feel happily a part of your University
X student community” (0 = no overlap, 7 = complete overlap; see below). University X was
identified by name and was the students’ university.
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Appendix D. Study 4 Methodological Details

The left post shows the social liability restaurant message, the right post shows the
control message. Both posts were described as from a student at their high school. After
showing one of these messages to students, we asked them “What does this Twitter message
say?” to increase salience.

The promotional coupon used to manipulate restaurant nearness stated: “Imagine you
are just leaving your high school, and you are moderately hungry. You receive a text from
a new fast-food restaurant 2 (20) minutes away from where you are at your high school,
offering you an attractive promotional discount today only for dine-in orders (meaning
you must eat in their dining area) of any burger meal, fries and a regular coke.”
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Appendix E. Study 5 Methodological Details

The top image shows the social liability restaurant message, the bottom image shows
the control message. Both messages were introduced as “Consider the following poster at
University X”. After showing students one of these messages, we asked them “What does
this poster mean?” to increase salience. Note: Squares hide University X identification to
protect confidentiality. Participants saw the poster without the squares, so University X
(their university) was identified.

The above images were based on photos of actual student activism against fast-food
restaurants like the one shown below [71].
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Appendix F. Study 6 Methodological Details

The top image shows the health liability restaurant message, the bottom image shows
the control message. Both messages were described as emails from the student council.
After showing students one of these messages, we asked them, “What does this poster say?”
to increase salience. Note: Squares hide University X identification to protect confidentiality.
Participants saw the poster without the squares, so University X (their university) was
identified.



Int. J. Environ. Res. Public Health 2023, 20, 4511 21 of 24

Int. J. Environ. Res. Public Health 2023, 20, x FOR PEER REVIEW 21 of 25 
 

 

Figure A4. Images used in Study 5 to Manipulate Restaurant as Social Liability. 

The above images were based on photos of actual student activism against fast-food 
restaurants like the one shown below [71]. 

 
Figure A5. Actual Student Activism Against Fast-food Restaurants. 

Appendix F. Study 6 Methodological Details 
The top image shows the health liability restaurant message, the bottom image shows 

the control message. Both messages were described as emails from the student council.. 
After showing students one of these messages, we asked them , “What does this poster 
say?” to increase salience. Note: Squares hide University X identification to protect 
confidentiality. Participants saw the poster without the squares, so University X (their 
university) was identified. 

 

Int. J. Environ. Res. Public Health 2023, 20, x FOR PEER REVIEW 22 of 25 
 

 

 
Figure A6. Images used in Study 6 to Manipulate Restaurant as Health Liability. 

References 
1. Fraser, L.K.; Edwards, K.L.; Cade, J.; Clarke, G.P. The geography of fast food outlets: A review. Int. J. Environ. Res. Public Health 

2010, 7, 2290–2308. 
2. Davis, B.; Carpenter, C. Proximity of fast-food restaurants to schools and adolescent obesity. Am. J. Public Health 2009, 99, 505–

510. 
3. Grier, S.; Davis, B. Are all proximity effects created equal? Fast food near schools and body weight among diverse adolescents. 

J. Public Policy Mark. 2013, 32, 116–128. 
4. Ashe, M.; Jernigan, D.; Kline, R.; Galaz, R. Land use planning and the control of alcohol, tobacco, firearms, and fast food 

restaurants. Am. J. Public Health 2003, 93, 1404–1408. 
5. Campbell, C.A.; Hahn, R.A.; Elder, R.; Brewer, R.; Chattopadhyay, S.; Fielding, J.; Naimi, T.S.; Toomey, T.; Lawrence, B.; 

Middleton, J.C.; et al. The effectiveness of limiting alcohol outlet density as a means of reducing excessive alcohol consumption 
and alcohol-related harms. Am. J. Prev. Med. 2009, 37, 556–569. 

6. Marsh, L.; Vaneckova, P.; Robertson, L.; Johnson, T.O.; Doscher, C.; Raskind, I.G.; Schleicher, N.C.; Henriksen, L. Association 
between density and proximity of tobacco retail outlets with smoking: A systematic review of youth studies. Health Place 2021, 
67, 102275. 

7. Wheeler, D.C.; Boyle, J.; Barsell, D.J.; Glasgow, T.; McClernon, F.J.; Oliver, J.A.; Fuemmeler, B.F. Associations of alcohol and 
tobacco retail outlet rates with neighborhood disadvantage. Int. J. Environ. Res. Public Health 2022, 19, 1134. 

8. Hales, C.M.; Fryar, C.D.; Carroll, M.D.; Freedman, D.S.; Ogden, C.L. Trends in Obesity and Severe Obesity Prevalence in US 
Youth and Adults by Sex and Age, 2007–2008 to 2015–2016. J. Am. Med. Assoc. 2018, 319, 1723–1725. 

9. Alviola, P.A.; Nayga, R.M.; Thomsen, M.R.; Danforth, D.; Smartt, J. The effect of fast-food restaurants on childhood obesity: A 
school level analysis. Econ. Hum. Biol. 2014, 12, 110–119. 

10. Austin, S.B.; Melly, S.J.; Sanchez, B.N.; Patel, A.; Buka, S.; Gortmaker, S.L. Clustering of fast-food restaurants around schools: A 
novel application of spatial statistics to the study of food environments. Am. J. Public Health 2005, 95, 1575–1581. 

11. Bauer, K.W.; Larson, N.I.; Nelson, M.C.; Story, M.; Neumark-Sztainer, D. Socio-environmental, personal and behavioural 
predictors of fast-food intake among adolescents. Public Health Nutr. 2009, 12, 1767–1774. 

12. Budd, E.L.; Lievanos, R.S.; Amidon, B. Open campus policies: How built, food, social, and organizational environments matter 
for Oregon’s public high school students’ health. Int. J. Environ. Res. Public Health 2020, 17, 469. 

13. Cutumisu, N.; Traoré, I.; Paquette, M.-C.; Cazale, L.; Camirand, H.; Lalonde, B.; Robitaille, E. Association between junk food 
consumption and fast-food outlet access near school among Quebec secondary-school children: Findings from the Quebec 
Health Survey of High School Students (QHSHSS) 2010–11. Public Health Nutr. 2017, 20, 927–937. 

14. Matsuzaki, M.; Sánchez, B.N.; Acosta, M.E.; Botkin, J.; Sanchez-Vaznaugh, E.V. Food environment near schools and body 
weight: A systematic review of associations by race/ethnicity, gender, grade, and socio-economic factors. Obesity 2020, 21, 
e12997. 

Figure A6. Images used in Study 6 to Manipulate Restaurant as Health Liability.

References
1. Fraser, L.K.; Edwards, K.L.; Cade, J.; Clarke, G.P. The geography of fast food outlets: A review. Int. J. Environ. Res. Public Health

2010, 7, 2290–2308. [CrossRef] [PubMed]
2. Davis, B.; Carpenter, C. Proximity of fast-food restaurants to schools and adolescent obesity. Am. J. Public Health 2009, 99, 505–510.

[CrossRef] [PubMed]
3. Grier, S.; Davis, B. Are all proximity effects created equal? Fast food near schools and body weight among diverse adolescents. J.

Public Policy Mark. 2013, 32, 116–128. [CrossRef]
4. Ashe, M.; Jernigan, D.; Kline, R.; Galaz, R. Land use planning and the control of alcohol, tobacco, firearms, and fast food

restaurants. Am. J. Public Health 2003, 93, 1404–1408. [CrossRef] [PubMed]
5. Campbell, C.A.; Hahn, R.A.; Elder, R.; Brewer, R.; Chattopadhyay, S.; Fielding, J.; Naimi, T.S.; Toomey, T.; Lawrence, B.; Middleton,

J.C.; et al. The effectiveness of limiting alcohol outlet density as a means of reducing excessive alcohol consumption and
alcohol-related harms. Am. J. Prev. Med. 2009, 37, 556–569. [CrossRef]

http://doi.org/10.3390/ijerph7052290
http://www.ncbi.nlm.nih.gov/pubmed/20623025
http://doi.org/10.2105/AJPH.2008.137638
http://www.ncbi.nlm.nih.gov/pubmed/19106421
http://doi.org/10.1509/jppm.11.158
http://doi.org/10.2105/AJPH.93.9.1404
http://www.ncbi.nlm.nih.gov/pubmed/12948952
http://doi.org/10.1016/j.amepre.2009.09.028


Int. J. Environ. Res. Public Health 2023, 20, 4511 22 of 24

6. Marsh, L.; Vaneckova, P.; Robertson, L.; Johnson, T.O.; Doscher, C.; Raskind, I.G.; Schleicher, N.C.; Henriksen, L. Association
between density and proximity of tobacco retail outlets with smoking: A systematic review of youth studies. Health Place 2021, 67,
102275. [CrossRef] [PubMed]

7. Wheeler, D.C.; Boyle, J.; Barsell, D.J.; Glasgow, T.; McClernon, F.J.; Oliver, J.A.; Fuemmeler, B.F. Associations of alcohol and
tobacco retail outlet rates with neighborhood disadvantage. Int. J. Environ. Res. Public Health 2022, 19, 1134. [CrossRef]

8. Hales, C.M.; Fryar, C.D.; Carroll, M.D.; Freedman, D.S.; Ogden, C.L. Trends in Obesity and Severe Obesity Prevalence in US
Youth and Adults by Sex and Age, 2007–2008 to 2015–2016. J. Am. Med. Assoc. 2018, 319, 1723–1725. [CrossRef]

9. Alviola, P.A.; Nayga, R.M.; Thomsen, M.R.; Danforth, D.; Smartt, J. The effect of fast-food restaurants on childhood obesity: A
school level analysis. Econ. Hum. Biol. 2014, 12, 110–119. [CrossRef]

10. Austin, S.B.; Melly, S.J.; Sanchez, B.N.; Patel, A.; Buka, S.; Gortmaker, S.L. Clustering of fast-food restaurants around schools: A
novel application of spatial statistics to the study of food environments. Am. J. Public Health 2005, 95, 1575–1581. [CrossRef]

11. Bauer, K.W.; Larson, N.I.; Nelson, M.C.; Story, M.; Neumark-Sztainer, D. Socio-environmental, personal and behavioural
predictors of fast-food intake among adolescents. Public Health Nutr. 2009, 12, 1767–1774. [CrossRef] [PubMed]

12. Budd, E.L.; Lievanos, R.S.; Amidon, B. Open campus policies: How built, food, social, and organizational environments matter
for Oregon’s public high school students’ health. Int. J. Environ. Res. Public Health 2020, 17, 469. [CrossRef]

13. Cutumisu, N.; Traoré, I.; Paquette, M.-C.; Cazale, L.; Camirand, H.; Lalonde, B.; Robitaille, E. Association between junk food
consumption and fast-food outlet access near school among Quebec secondary-school children: Findings from the Quebec Health
Survey of High School Students (QHSHSS) 2010–11. Public Health Nutr. 2017, 20, 927–937. [CrossRef] [PubMed]

14. Matsuzaki, M.; Sánchez, B.N.; Acosta, M.E.; Botkin, J.; Sanchez-Vaznaugh, E.V. Food environment near schools and body weight:
A systematic review of associations by race/ethnicity, gender, grade, and socio-economic factors. Obesity 2020, 21, e12997.
[CrossRef] [PubMed]

15. Virtanen, M.; Kivimäki, H.; Ervasti, J.; Oksanen, T.; Pentti, J.; Kouvonen, A.; Halonen, J.I.; Kivimäki, M.; Vahtera, J. Fast-food
outlets and grocery stores near school and adolescents’ eating habits and overweight in Finland. Eur. J. Public Health 2015, 25,
650–655. [CrossRef]

16. Currie, J.; DellaVigna, S.; Moretti, E.; Pathania, V. The effect of fast food restaurants on obesity and weight gain. Am. Econ. J. Econ.
Policy 2010, 2, 32–63. [CrossRef]

17. Hawkes, C. Regulating food marketing to young people worldwide: Trends and policy drivers. Am. J. Public Health 2007, 97,
1962–1973. [CrossRef]

18. Wang, Y.; Wang, L.; Xue, H.; Qu, W. A review of the growth of the fast food industry in China and its potential impact on obesity.
Int. J. Environ. Res. Public Health 2016, 13, 1112. [CrossRef]

19. CDC. Results from the School Health Policies and Practices Study 2016 2017. Available online: https://www.cdc.gov/
healthyyouth/data/shpps/pdf/shpps-results_2016.pdf (accessed on 11 January 2023).

20. Prescott, M.P.; Gilbride, J.A.; Corcoran, S.P.; Elbel, B.; Woolf, K.; Ofori, R.O.; Schwartz, A.E. The relationship between school
infrastructure and school nutrition program participation and policies in New York City. Int. J. Environ. Res. Public Health 2022,
19, 9649. [CrossRef]

21. Miura, M. Off the Map: Extracurricular School Food Open Campus Lunch: Public Health Advocacy Institute. 2009. Available
online: https://www.phaionline.org/wp-content/uploads/2009/04/otm_open_campus_lunch.pdf (accessed on 11 January
2023).

22. Kestens, Y.; Daniel, M. Social Inequalities in Food Exposure around Schools in an Urban Area. Am. J. Prev. Med. 2010, 39, 33–40.
[CrossRef]

23. Sanchez-Vaznaugh, E.V.; Weverka, A.; Matsuzaki, M.; Sánchez, B.N. Changes in fast food outlet availability near schools: Unequal
patterns by income, race/ethnicity, and urbanicity. Am. J. Prev. Med. 2019, 57, 338–345. [CrossRef] [PubMed]

24. Regan, S.D.; Nguyen, N.; Cromley, E.K.; Strong, L.L.; Wetter, D.W.; McNeill, L.H. Density and proximity of fast food restaurants
and body mass index among African Americans. Am. J. Public Health 2014, 104, 110–116.

25. Nixon, L.; Mejia, P.; Dorfman, L.; Cheyne, A.; Young, S.; Friedman, L.C.; Gottlieb, M.A.; Wooten, H. Fast-food fights: News
coverage of local efforts to improve food environments through land-use regulations, 2001–2013. Am. J. Public Health 2015, 105,
490–496. [CrossRef]

26. Sturm, R.; Hattori, A. Diet and obesity in Los Angeles County 2007–2012: Is there a measurable effect of the 2008 ‘Fast-Food Ban’?
Soc. Sci. Med. 2015, 133, 205–211. [CrossRef] [PubMed]

27. Hargreaves, D.; Mates, E.; Menon, P.; Alderman, H.; Devakumar, D.; Fawzi, W.; Greenfield, G.; Hammoudeh, W.; He, S.; Lahiri,
A.; et al. Strategies and interventions for healthy adolescent growth, nutrition, and development. Lancet 2022, 399, 198–210.
[CrossRef] [PubMed]

28. Chan, R.S.M.; Woo, J. Prevention of overweight and obesity: How effective is the current public health approach. Int. J. Environ.
Res. Public Health 2010, 7, 765–783. [CrossRef]

29. Browning, C.R.; Soller, B. Moving beyond neighborhood: Activity spaces and ecological networks as contexts for youth
development. Cityscape 2014, 16, 165–196.

30. Patterson, Z.; Farber, S. Potential path areas and activity spaces in application: A review. Transp. Rev. 2015, 35, 679–700. [CrossRef]
31. Mason, M.; Mennis, J.; Way, T.; Light, J.; Rusby, J.; Westling, E.; Crewe, S.; Flay, B.; Campbell, L.; Zaharakis, N.; et al. Young

adolescents’ perceived activity space risk, peer networks, and substance use. Health Place 2015, 34, 143–149. [CrossRef]

http://doi.org/10.1016/j.healthplace.2019.102275
http://www.ncbi.nlm.nih.gov/pubmed/33526204
http://doi.org/10.3390/ijerph19031134
http://doi.org/10.1001/jama.2018.3060
http://doi.org/10.1016/j.ehb.2013.05.001
http://doi.org/10.2105/AJPH.2004.056341
http://doi.org/10.1017/S1368980008004394
http://www.ncbi.nlm.nih.gov/pubmed/19105866
http://doi.org/10.3390/ijerph17020469
http://doi.org/10.1017/S136898001600286X
http://www.ncbi.nlm.nih.gov/pubmed/27881202
http://doi.org/10.1111/obr.12997
http://www.ncbi.nlm.nih.gov/pubmed/32026567
http://doi.org/10.1093/eurpub/ckv045
http://doi.org/10.1257/pol.2.3.32
http://doi.org/10.2105/AJPH.2006.101162
http://doi.org/10.3390/ijerph13111112
https://www.cdc.gov/healthyyouth/data/shpps/pdf/shpps-results_2016.pdf
https://www.cdc.gov/healthyyouth/data/shpps/pdf/shpps-results_2016.pdf
http://doi.org/10.3390/ijerph19159649
https://www.phaionline.org/wp-content/uploads/2009/04/otm_open_campus_lunch.pdf
http://doi.org/10.1016/j.amepre.2010.03.014
http://doi.org/10.1016/j.amepre.2019.04.023
http://www.ncbi.nlm.nih.gov/pubmed/31377084
http://doi.org/10.2105/AJPH.2014.302368
http://doi.org/10.1016/j.socscimed.2015.03.004
http://www.ncbi.nlm.nih.gov/pubmed/25779774
http://doi.org/10.1016/S0140-6736(21)01593-2
http://www.ncbi.nlm.nih.gov/pubmed/34856192
http://doi.org/10.3390/ijerph7030765
http://doi.org/10.1080/01441647.2015.1042944
http://doi.org/10.1016/j.healthplace.2015.04.005


Int. J. Environ. Res. Public Health 2023, 20, 4511 23 of 24

32. Mennis, J.; Mason, M.J. People, places, and adolescent substance use: Integrating activity space and social network data for
analyzing health behavior. Ann. Assoc. Am. Geogr. 2011, 101, 272–291. [CrossRef]

33. Shick, J.F.; Dorus, W.; Hughes, P.H. Adolescent drug using groups in chicago parks. Drug Alcohol Depend. 1978, 3, 199–210.
[PubMed]

34. Van Hoof, J.; Mulder, J.; Korte, J.; Postel, M.; Pieterse, M. Dutch adolescent private drinking places: Prevalence, alcohol
consumption, and other risk behaviors. Alcohol 2012, 46, 687–693. [CrossRef] [PubMed]

35. Blader, S.L. What determines people’s fairness judgments? Identification and outcomes influence procedural justice evaluations
under uncertainty. J. Exp. Soc. Psychol. 2007, 43, 986–994. [CrossRef]

36. Scholl, A.; Sassenberg, K.; Pfattheicher, S. Pressured to be excellent? Social identification prevents negative affect from high
university excellence norms. J. Exp. Soc. Psychol. 2019, 84, 103796. [CrossRef]

37. Tropp, L.R.; Wright, S.C. Ingroup identification as the inclusion of ingroup in the self. Personal. Soc. Psychol. Bull. 2001, 27,
585–600. [CrossRef]

38. Voelkl, K.E. Measuring students’ identification with school. Educ. Psychol. Meas. 1996, 56, 760–770. [CrossRef]
39. Voelkl, K.E. Identification with school. Am. J. Educ. 1997, 105, 294–318. [CrossRef]
40. Eccles, J.S.; Barber, B.L. Student council, volunteering, basketball, or marching band: What kind of extracurricular involvement

matters? J. Adolesc. Res. 1999, 14, 10–43. [CrossRef]
41. Lisha, N.E.; Sussman, S. Relationship of high school and college sports participation with alcohol, tobacco, and illicit drug use: A

review. Addict. Behav. 2010, 35, 399–407. [CrossRef]
42. Marsh, H.W.; Kleitman, S. School athletic participation: Mostly gain with little pain. J. Sport Exerc. Psychol. 2003, 25, 205–228.

[CrossRef]
43. Mitchell, R.M.; Kensler, L.; Tschannen-Moran, M. Student trust in teachers and student perceptions of safety: Positive predictors

of student identification with school. Int. J. Leadersh. Educ. 2018, 21, 135–154. [CrossRef]
44. Wilkins, S.; Butt, M.M.; Daniel Kratochvil, D.; Balakrishnan, M.S. The effects of social identification and organizational iden-

tification on student commitment, achievement and satisfaction in higher education. Stud. High. Educ. 2016, 41, 2232–2252.
[CrossRef]

45. Bartholow, B.D.; Loersch, C.; Ito, T.A.; Levsen, M.P.; Volpert-Esmond, H.I.; Fleming, K.A.; Bolls, P.; Carter, B.K. University-affiliated
alcohol marketing enhances the incentive salience of alcohol cues. Psychol. Sci. 2018, 29, 83–94. [CrossRef] [PubMed]

46. Eitle, D.; Turner, R.J.; Eitle, T.M. The deterrence hypothesis reexamined: Sports participation and substance use among young
adults. J. Drug Issues 2003, 33, 193–221. [CrossRef]

47. Berger, J.; Rand, L. Shifting signals to help health: Using identity signaling to reduce risky health behaviors. J. Consum. Res. 2008,
35, 509–518. [CrossRef]

48. Hsu, M.S.H.; Rouf, A.; Allman-Farinelli, M. Effectiveness and behavioral mechanisms of social media interventions for positive
nutrition behaviors in adolescents: A systematic review. J. Adolesc. Health 2018, 63, 531–545. [CrossRef]

49. DeJong, W.; Winsten, J.A. The use of designated drivers by U.S. college students: A national study. J. Am. Coll. Health 1999, 47,
151–156. [CrossRef]

50. Slater, M.D.; Kelly, K.J.; Edwards, R.W.; Thurman, P.J.; Plested, B.A.; Keefe, T.J.; Lawrence, F.R.; Henry, K.L. Combining in-school
and community-based media efforts: Reducing marijuana and alcohol uptake among younger adolescents. Health Educ. Res.
2006, 21, 157–167. [CrossRef]

51. Andrews, J.C.; Netemeyer, R.G.; Kees, J.; Burton, S. How graphic visual health warnings affect young smokers’ thoughts of
quitting. J. Mark. Res. 2014, 51, 165–183. [CrossRef]

52. Carpenter, C.S.; Pechmann, C. Exposure to the above the influence antidrug advertisements and adolescent marijuana use in the
United States, 2006–2008. Am. J. Public Health 2011, 101, 948–954. [CrossRef]

53. Zhao, G.; Pechmann, C. The impact of regulatory focus on adolescents’ response to antismoking advertising campaigns. J. Mark.
Res. 2007, 44, 671–687. [CrossRef]

54. Mahoney, J.L.; Stattin, H. Leisure activities and adolescent antisocial behavior: The role of structure and social context. J. Adolesc.
2000, 23, 113–127. [CrossRef] [PubMed]

55. Pechmann, C.; Knight, S.J. An experimental investigation of the joint effects of advertising and peers on adolescents’ beliefs and
intentions about cigarette consumption. J. Consum. Res. 2002, 29, 5–19. [CrossRef]

56. Pechmann, C.; Wang, L. Effects of indirectly and directly competing reference group messages and persuasion knowledge:
Implications for educational placements. J. Mark. Res. 2010, 47, 134–145. [CrossRef]

57. Pechmann, C.; Shih, C.F. Smoking scenes in movies and antismoking advertisements before movies: Effects on youth. J. Mark.
1999, 63, 1–13. [CrossRef]

58. Pechmann, C.; Zhao, G.; Goldberg, M.E.; Reibling, E.T. What to convey in antismoking advertisements for adolescents? The use
of protection motivation theory to identify effective message themes. J. Mark. 2003, 67, 1–18. [CrossRef]

59. Sly, D.F.; Heald, G.R.; Ray, S. The Florida ‘truth’ anti-tobacco media evaluations: Design, first year results, and implications for
planning future state media evaluations. Tob. Control 2001, 10, 9–15. [CrossRef]

60. Sly, D.F.; Hopkins, R.S.; Trapido, E.; Ray, S. Influence of a counteradvertising media campaign on initiation of smoking: The
Florida “truth” campaign. Am. J. Public Health 2001, 91, 233–238.

http://doi.org/10.1080/00045608.2010.534712
http://www.ncbi.nlm.nih.gov/pubmed/668492
http://doi.org/10.1016/j.alcohol.2012.07.001
http://www.ncbi.nlm.nih.gov/pubmed/22819120
http://doi.org/10.1016/j.jesp.2006.10.022
http://doi.org/10.1016/j.jesp.2019.03.007
http://doi.org/10.1177/0146167201275007
http://doi.org/10.1177/0013164496056005003
http://doi.org/10.1086/444158
http://doi.org/10.1177/0743558499141003
http://doi.org/10.1016/j.addbeh.2009.12.032
http://doi.org/10.1123/jsep.25.2.205
http://doi.org/10.1080/13603124.2016.1157211
http://doi.org/10.1080/03075079.2015.1034258
http://doi.org/10.1177/0956797617731367
http://www.ncbi.nlm.nih.gov/pubmed/29160742
http://doi.org/10.1177/002204260303300108
http://doi.org/10.1086/587632
http://doi.org/10.1016/j.jadohealth.2018.06.009
http://doi.org/10.1080/07448489909595640
http://doi.org/10.1093/her/cyh056
http://doi.org/10.1509/jmr.13.0092
http://doi.org/10.2105/AJPH.2010.300040
http://doi.org/10.1509/jmkr.44.4.671
http://doi.org/10.1006/jado.2000.0302
http://www.ncbi.nlm.nih.gov/pubmed/10831137
http://doi.org/10.1086/339918
http://doi.org/10.1509/jmkr.47.1.134
http://doi.org/10.1177/002224299906300301
http://doi.org/10.1509/jmkg.67.2.1.18607
http://doi.org/10.1136/tc.10.1.9


Int. J. Environ. Res. Public Health 2023, 20, 4511 24 of 24

61. Sly, D.F.; Trapido, E.; Ray, S. Evidence of the dose effects of an antitobacco counteradvertising campaign. Prev. Med. 2002, 35,
511–518. [CrossRef]

62. Thrasher, J.F.; Niederdeppe, J.; Farrelly, M.C.; Davis, K.C.; Ribisl, K.M.; Haviland, M.L. The impact of anti-tobacco industry
prevention messages in tobacco producing regions: Evidence from the US truth campaign. Tob. Control 2004, 13, 283–288.
[CrossRef]

63. Russo, R.G.; Ali, S.H.; Mezzacca, T.A.; Radee, A.; Chong, S.; Kranick, J.; Tsui, F.; Foster, V.; Kwon, S.C.; Yi, S.S. Assessing changes
in the food retail environment during the COVID-19 pandemic: Opportunities, challenges, and lessons learned. BMC Public
Health 2022, 22, 778. [CrossRef] [PubMed]

64. Wong, M.S.; Peyton, J.M.; Shields, T.M.; Curriero, F.C.; Gudzune, K.A. Comparing the accuracy of food outlet datasets in an urban
environment. Geospat. Health 2017, 12, 546. [CrossRef]

65. Forsyth, A.; Wall, M.; Larson, N.; Story, M.; Neumark-Sztainer, D. Do adolescents who live or go to school near fast-food
restaurants eat more frequently from fast-food restaurants? Health Place 2012, 18, 1261–1269. [CrossRef] [PubMed]

66. Spiller, S.A.; Fitzsimons, G.J.; Lynch, J.G.; McClelland, G.H. Spotlights, floodlights, and the magic number zero: Simple effects
tests in moderated regression. J. Mark. Res. 2013, 50, 277–288. [CrossRef]

67. Kang, Y.-S.; Herr, P.M.; Page, C.M. Time and distance: Asymmetries in consumer trip knowledge and judgments. J. Consum. Res.
2003, 30, 420–429. [CrossRef]

68. Zhang, M.; Wang, J. Psychological distance asymmetry: The spatial dimension vs. other dimensions. J. Consum. Psychol. 2009, 19,
497–507. [CrossRef]

69. McFerran, B.; Dahl Darren, W.; Fitzsimons Gavan, J.; Morales Andrea, C. I’ll have what she’s having: Effects of social influence
and body type on the food choices of others. J. Consum. Res. 2009, 36, 915–929. [CrossRef]

70. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford Press:
New York, NY, USA, 2013.

71. Korkzan, S. Ohio state students fast, protest against university’s lease renewal with fast-food chain Wendy’s. Natl. Cathol. Report.
2017.

72. Bradford, T.W. We can fix this! Donor activism for nonprofit supply generation. J. Acad. Mark. Sci. 2021, 49, 397–417. [CrossRef]
73. Boeck, M.; Juillard, C.; Dicker, R.; Joseph, B.; Sakran, J. Turning value into action: Healthcare workers using digital media

advocacy to drive change. PLoS ONE 2021, 16, e0250875. [CrossRef]
74. Hydock, C.; Paharia, N.; Blair, S. Should your brand pick a side? How market share determines the impact of corporate political

advocacy. J. Mark. Res. 2020, 57, 1135–1151. [CrossRef]
75. Herman, C.P.; Roth, D.; Polivy, J. Effects of the presence of others on food intake: A normative interpretation. Psychol. Bull. 2003,

129, 873–886. [CrossRef] [PubMed]
76. Burger, J.M.; Bell, H.; Harvey, K.; Johnson, J.; Stewart, C.; Dorian, K.; Swedroe, M. Nutritious or delicious? The effect of descriptive

norm information on food choice. J. Soc. Clin. Psychol. 2010, 29, 228–242. [CrossRef]
77. Amiraian, D.; Sobal, J. Dating and eating. Beliefs about dating foods among university students. Appetite 2009, 53, 226–232.

[CrossRef]
78. Ennett, S.T.; Bauman, K.E.; Hussong, A.; Faris, R.; Foshee, V.A.; Cai, L.; DuRant, R.H. The peer context of adolescent substance

use: Findings from social network analysis. J. Res. Adolesc. 2006, 16, 159–186. [CrossRef]
79. Pechmann, C.; Levine, L.; Loughlin, S.; Leslie, F. Impulsive and self-conscious: Adolescents’ vulnerability to advertising and

promotion. J. Public Policy Mark. 2005, 24, 202–221. [CrossRef]
80. Lantz, P.M.; Jacobson, P.D.; Warner, K.E.; Wasserman, J.; Pollack, H.A.; Berson, J.; Ahlstrom, A. Investing in youth tobacco control:

A review of smoking prevention and control strategies. Tob. Control 2000, 9, 47–63. [CrossRef]
81. Skara, S.; Sussman, S. A review of 25 long-term adolescent tobacco and other drug use prevention program evaluations. Prev.

Med. 2003, 37, 451–474. [CrossRef]
82. Erikson, E.H. Identity: Youth and Crisis; WW Norton & Company: New York, NY, USA, 1968.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1006/pmed.2002.1100
http://doi.org/10.1136/tc.2003.006403
http://doi.org/10.1186/s12889-022-12890-x
http://www.ncbi.nlm.nih.gov/pubmed/35436904
http://doi.org/10.4081/gh.2017.546
http://doi.org/10.1016/j.healthplace.2012.09.005
http://www.ncbi.nlm.nih.gov/pubmed/23064515
http://doi.org/10.1509/jmr.12.0420
http://doi.org/10.1086/378618
http://doi.org/10.1016/j.jcps.2009.05.001
http://doi.org/10.1086/644611
http://doi.org/10.1007/s11747-020-00742-2
http://doi.org/10.1371/journal.pone.0250875
http://doi.org/10.1177/0022243720947682
http://doi.org/10.1037/0033-2909.129.6.873
http://www.ncbi.nlm.nih.gov/pubmed/14599286
http://doi.org/10.1521/jscp.2010.29.2.228
http://doi.org/10.1016/j.appet.2009.06.012
http://doi.org/10.1111/j.1532-7795.2006.00127.x
http://doi.org/10.1509/jppm.2005.24.2.202
http://doi.org/10.1136/tc.9.1.47
http://doi.org/10.1016/S0091-7435(03)00166-X

	Introduction 
	Study 1 Materials, Methods, and Results 
	Overview 
	Participants 
	Measures 
	Analyses 
	Results 
	Discussion 

	Study 2 Materials, Methods, and Results 
	Overview 
	Design and Participants 
	Manipulations 
	Measures 
	Analyses 
	Manipulation Check Results 
	Main Results 
	Discussion 

	Study 3 Materials, Methods, and Results 
	Design and Participants 
	Manipulations and Measures 
	Manipulation Check Results 
	Main Results 
	Results on Mediation 
	Discussion 

	Study 4 Materials, Methods, and Results 
	Design and Participants 
	Manipulations and Measures 
	Manipulations Check Results 
	Restaurant Patronage Intent 
	Discussion 

	Study 5 Materials, Methods, and Results 
	Design and Participants 
	Manipulations and Measures 
	Manipulations Check Results 
	Main Results 
	Discussion 

	Study 6 Materials, Methods, and Results 
	Design and Participants 
	Manipulations and Measures 
	Manipulations Check Results 
	Main Results 
	Discussion 

	Final Discussion 
	Contributions 
	Links to Past Literature 
	Theoretical and Methodological Contributions 
	Limitations 

	Conclusions 
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	References

