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Background: The current studies aim to show that descriptive social norms
influence vegetable intake and to investigate three potentially underlying processes (self-identification, attitude, and self-efficacy). Methods: In two studies,
descriptive social norms regarding vegetable intake were manipulated (majority
vs. minority norm). Study 1 investigated both the relation between baseline
vegetable intake and self-identification, attitude, and self-efficacy, as well as the
effect of the norm manipulation on vegetable intake over a one-week period.
Study 2 investigated potential mediation of the effect of the manipulation on
vegetable intake intentions through self-identification, attitude, and selfefficacy. Results: Study 1 showed that the proposed mediators were related to a
baseline measure of vegetable intake. Moreover, in participants identifying
strongly with the norm referent group, majority norms led to higher vegetable
consumption than minority norms. Study 2 showed that the direct effect of the
social norm manipulation on vegetable intake intentions was partly mediated
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by self-identification, attitude, and self-efficacy. Conclusions: These studies shed
first light on processes underlying the effect of descriptive social norms on
health behavior. A norm describing the behavior of a salient social group leads
people to identify more with, have more positive attitudes toward, and feel
more self-efficacious regarding that behavior.
Keywords: descriptive norms, eating behavior, self-categorisation theory,
social norms, vegetable intake

INTRODUCTION
In the so-called obesogenic food environment, calorie-dense unhealthy foods
are cheap and easily accessible, and many people find it difficult to resist these
tempting foods (e.g. Popkin, 2007; Rosenheck, 2008). Healthy food products
such as fruit and vegetables, on the other hand, are consumed far too infrequently (Huang et al., 2003; Rolls, Ello-Martin, & Tohill, 2004). It is of
crucial importance for public health to gain better insight into the processes
that influence people’s eating habits and subsequently use these insights to
tailor interventions that will effectively curb the consumption of unhealthy
foods and increase healthy eating. One factor that has been shown to exert
powerful influence over health behavior, but of which the underlying processes are not yet fully understood, is that of descriptive social norms (Ball,
Jeffery, Abbott, McNaughton, & Crawford, 2010; Sieverding, Decker, &
Zimmermann, 2010). The current studies investigate whether descriptive
social norms influence vegetable intake and also aim to shed light on how this
influence of descriptive social norms works by examining three potential
underlying processes: self-identification, attitude, and self-efficacy.

Descriptive Social Norms
Descriptive social norms are one of two main types of social norms (Cialdini,
2008; Knight Lapinski & Rimal, 2005) and they provide information regarding the acceptable or typical way to behave within a certain group. In other
words, descriptive norms describe what fellow group members actually do
(Cialdini, Reno, & Kallgren, 1990; Deutsch & Gerard, 1955). The other type
of social norms, injunctive norms, prescribe behavior by indicating what
behaviors fellow group members approve of (Cialdini et al., 1990; Deutsch &
Gerard, 1955). Both types of norms can be manipulated and intervened in
(Cialdini et al., 1990; Jacobson, Mortensen, & Cialdini, 2011). A third social
norm term that is often mentioned in research, especially in research regarding the Theory of Planned Behavior (Ajzen, 1990), is the so-called subjective
norm. A subjective norm captures an individual’s (typically self-reported)
perceptions of the norms that exist in their environment (these could be either
descriptive or injunctive norms).
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Focusing on descriptive norms, it has been shown that they are a powerful
motivator for behavior because of what Cialdini (2008) has called the social
proof principle. This principle is based on the idea that if most people are
behaving in a certain way, it must be the most appropriate or most effective
way to behave. Indeed, a convincing body of literature exists to demonstrate
that descriptive social norms constitute an important source of influence
on behavior (Asch, 1951; Sherif, 1936), including health behavior (Ball
et al., 2010; Sieverding et al., 2010). A growing body of literature provides
strong indications that descriptive norms play an important role in determining eating behavior too (for review articles, see Herman & Polivy, 2005;
Robinson, Thomas, Aveyard, & Higgs, 2014; Stok, de Vet, de Wit, & de
Ridder, 2014). It has been shown, for example, that leaving snack bar wrappers of a supposed previous participant in the bin influenced subsequent
participants to conform their snack choice to that of the supposed earlier
participants (Burger et al., 2010). Moreover, adolescents’ perceptions of the
descriptive eating norms among their peers strongly influenced their own
consumption of both healthy (fruit and vegetables) and unhealthy (soft
drinks and unhealthy snacks) foods (Lally, Bartle, & Wardle, 2011). Similarly, giving individuals positive descriptive norm information (“a majority of
your peers eat sufficient fruit”) increased fruit consumption relative to a
control group that received no normative information, while a negative
descriptive norm (“only a minority of your peers eat sufficient fruit”)
decreased subsequent fruit consumption (Stok, de Ridder, de Vet, & de Wit,
2012).
Social norms thus seem to constitute a powerful tool for behavior change,
and much effort has gone into understanding the effect of social norms on
health behavior, including eating behavior specifically (e.g. Herman & Polivy,
2005; Robinson et al., 2014; Stok et al., 2014). Nevertheless, a recent review
article postulated that discovering how and why social norms influence health
behavior is a priority on the social norms research agenda (Burchell, Rettie,
& Patel, 2013), indicating that the mechanisms through which social norms
work are not yet fully understood. The current studies aim to extend the
literature with an investigation of how social norms influence eating behavior. In order to gain a better understanding of the underlying mechanisms of
social norms, we turn to a seminal theory about intragroup processes, selfcategorisation theory.

Self-Categorisation Theory
Self-categorisation theory (Hornsey, 2008; Turner, Hogg, Oakes, Reicher, &
Wetherell, 1987) stipulates that when a certain social identity is made salient,
a process called depersonalisation occurs. Through this process, people perceive themselves (and others within the same social group) less as individual
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persons and more as prototypes of that particular social group. We propose
that in a social norm intervention, this is exactly what happens: a norm
referent group is made salient and that particular social identity becomes
activated, prescribing group-appropriate attitudes and behaviors and motivating the individual to conform to the group’s behavioral standards. Based
on self-categorisation theory, three mechanisms are proposed to underlie this
shift toward norm-appropriate behavior. With this proposition about mechanisms underlying normative influence, we aim to contribute novel insight to
the current literature.
First, it is proposed that if the norm referent group is an important
part of one’s identity and this social identity is made salient, group behavior can become internalised (Hornsey, 2008). This means that people may
adopt the norms of the group they identify with and internalise them, such
that they become part of their personal identity (Bagozzi & Lee, 2002;
Steinel et al., 2010; Turner et al., 1987). In other words, if a group that one
identifies with commonly consumes vegetables, one may adopt the behavior
of consuming vegetables and, with time, that behavior may be internalised
and come to be part of one’s self-identity, such that “the consumption
of vegetables” becomes part of one’s self-identity. The first mechanism
through which health-promoting social norms are thought to influence
behavior is thus through boosting self-identification with the described
standard behavior.
Second, to the extent that a relevant social group is perceived to perform a
certain behavior, and one identifies positively with that social group, it is
hypothesised that positive attitudes toward the behavior should increase.
This is because when depersonalisation occurs, a positive association between
the group’s normative behavior and individual attitudes toward that behavior is expected (Ajzen & Fishbein, 1980; Terry, Hogg, & McKimmie, 2000).
The second mechanism through which health-promoting social norms are
thought to influence behavior is thus through strengthening positive attitudes
toward the behavior.
Third, if an individual perceives that others similar to him are able to
perform the stipulated behavior, this should induce a perception of personal
control over the behavior in that individual (the idea that “if others like me
can do it, I must be able to do it as well”). This idea is supported by evidence
showing that perceptions of self-efficacy mediated the positive effect of
making salient social identity on behavior in a public goods dilemma (de
Cremer & van Vugt, 1998). Similar results were found in studies on health
risk behaviors, such as alcohol use and marihuana smoking (Cicognani &
Zani, 2011; Walker, Neighbors, Rodriguez, Stephens, & Roffman, 2011):
peer norms that promote risky behaviors decrease self-efficacy for being able
to stay away from these risky behaviors, while peer norms that discourage
risky behavior increase such self-efficacy. The third mechanism through
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which health-promoting social norms are proposed to influence behavior is
thus through increasing self-efficacy for performing the behavior.

Current Studies
In the current studies, a first step is taken toward testing the potential underlying processes that can explain the influence of social norms on behavior.
Study 1 has two goals: to investigate the effect of a descriptive social norm
message on vegetable intake over a period of a week and to determine
whether self-identification, attitude, and self-efficacy are related to vegetable
intake. Study 2 then aims to investigate whether these three proposed mediators indeed underlie the influence of descriptive social norms on eating.
In both studies, a majority and a minority descriptive social norm are
compared: people in the majority norm condition receive information that
most people eat sufficient vegetables, while people in the minority norm
condition receive information that only few people eat sufficient vegetables.
Moreover, the extent to which people identify with the norm referent group
is taken into account, as a large body of research indicates that social norms
have a larger effect on behavior when participants identify with the norm
referent group (e.g. Johnston & White, 2003; Stok et al., 2012).

STUDY 1
In this first study, we investigate two things. First, we look at baseline scores
on the three proposed mediator variables (self-identification, attitude, and
self-efficacy) and at their relation with baseline vegetable intake. These variables are assessed with a baseline questionnaire. Second, we investigate the
direct influence of a majority versus minority descriptive social norm manipulation (which is delivered at the very end of the baseline questionnaire) on
subsequent vegetable intake (assessed at follow-up one week later). The main
goals of Study 1 were to replicate findings regarding the significant effect of
majority and minority norms on eating behavior (Stok et al., 2012) and to
show the existence of a baseline correlation between the three proposed
mediators and eating behavior, as preconditions of subsequent mediation
analyses in Study 2. Expectations are, first, that the three proposed mediators
are related to baseline vegetable intake, and second, that there are significant
differences in vegetable consumption in the week after receiving the norm
message between people receiving the majority descriptive norm and people
receiving the minority descriptive norm. We expect that vegetable consumption will be higher in people receiving the majority descriptive norm than in
people receiving the minority descriptive norm. Importantly, we expect to
find effects of either manipulation only for participants who strongly identify
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with the norm referent group. To that end, we also measure identification
with the norm referent group in the baseline questionnaire, before the social
norm manipulation is delivered.1

Method
Participants. Participants were recruited in a psychology class. Those
who consented to participate filled in the questionnaires, constituting a
convenience sample. Sixty-eight students with a mean age of 20.9 years
(SD = 3.2) from two Dutch universities (Utrecht and Wageningen)2 filled out
the first questionnaire. Eighty-four per cent of the participants were women.
Only 57 participants returned the next week to complete the follow-up
measure (29 participants in the majority norm condition, 28 in the minority
norm condition). Participants who dropped out did not differ from participants who returned in terms of age and baseline vegetable consumption, both
Fs (1, 65) < 1, nor in terms of gender, χ2 (1, N = 68) = 1.19, p = .28.
Procedure. Participants were asked to fill out a questionnaire on vegetable consumption in class. Informed consent was obtained. They recorded
their date of birth (to be able to match their responses to the follow-up
measure one week later) and gender. For the present study, we used the
information they provided about (1) baseline vegetable consumption; (2)
their self-identification as a person who eats sufficient vegetables; (3) their
attitude toward eating vegetables; (4) their self-efficacy for eating sufficient
vegetables; and (5) their strength of identification with the norm referent
group. Following this, participants had to turn the form over, after which
they were presented with an information sheet that contained the norm
manipulation (which was covered up by presenting this information in the
form of bogus results from supposed earlier research). The form ended with
a bogus question about the importance of eating sufficient vegetables, meant
to cover up the true meaning of the norm manipulation. Exactly one week
later in the same class, participants received a follow-up form. On this form,
1
Please note that this means that two types of identification are measured in the baseline
questionnaire: self-identification as a vegetable eater (which is one of the three proposed mediators, and as such is expected to be correlated with baseline vegetable consumption) and identification with the norm referent group (which is supposed to moderate the effect of the social
norm manipulation on follow-up vegetable consumption).
2
To correct for a potential clustering effect at university level, all analyses were also run using
complex sample analysis with the two universities as strata. The design effect was very small (the
square root of the design effects deviated maximally 0.014 from 1.00), which indicates that the
standard errors changed by ∼1.4 per cent when the university level was taken into account.
Because the findings were not different for each type of analysis, regular linear regression
analyses are reported here for ease of interpretation.
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they again recorded their date of birth and gender (for matching purposes)
and replied to a question about their vegetable intake during the past week.
Measures. Baseline vegetable consumption was assessed by asking participants on how many days of the previous week they had consumed sufficient
vegetables (indicating that 200 grams qualified as “sufficient”). Participants
responded by indicating a number of days (with possible responses ranging
from 0 to 7).
Self-identification as a person who eats sufficient vegetables was assessed
with two items derived from Sparks and Shepherd (1992; for a recent similar
assessment, see de Bruijn, Verkooijen, de Vries, & van den Putte, 2012):
“eating sufficient vegetables is something that fits with who I am” and “I see
myself as someone who eats sufficient vegetables”, assessed on a 5-point
scale ranging from 1 (totally disagree) to 5 (totally agree). The items correlated strongly (r = .81, p < .001) and one average self-identification score was
computed.
Participants’ attitude toward eating vegetables was assessed by putting four
pairs of words with opposite valence (nice–stupid, wise–unwise, pleasant–
unpleasant, bad–good) on each end of a scale, following the recommendations laid out in Ajzen and Fishbein (1980; for a recent similar assessment, see
de Bruijn et al., 2012). Participants had to indicate which point on the 7-point
scale best corresponded with their attitude toward vegetable consumption.
One average attitude score was computed (Cronbach’s alpha = .76).
Self-efficacy for eating sufficient vegetables was assessed on a 5-point scale
ranging from 1 (not at all) to 5 (very much so) with two items based on earlier
work by Ajzen (2002; for a recent similar assessment, see de Bruijn et al.,
2012), “Eating sufficient vegetables is in my own hands” and “I find it difficult
to eat sufficient vegetables” (reverse coded). Both items were correlated
(r = .24, p = .05) and one average self-efficacy score was computed.
Identification with the norm referent group was assessed with three items
based on earlier research (Stok et al., 2012), e.g. “I feel a strong connection
to Utrecht [Wageningen] university students”, assessed on a 5-point scale
ranging from 1 (not at all) to 5 (very much so). As this variable is analyzed as
a moderator of the effect of the norm manipulation on the follow-up dependent variable, scores from the sample present at follow-up are described. One
average norm referent group identification score was computed (Cronbach’s
alpha = .87). Because scores were not normally distributed (a K-S test showed
that D(57) = .13, p = .02) and because most participants scored around the
mean, indicating a nonlinear effect and attenuating the hypothesised influence that the norm manipulation might have on high identifiers, scores on this
variable were categorised (see Becher, 2005) as either weak identification
(below or equal to −1 SD, n = 10), moderate identification (between −1 SD
and +1 SD, n = 35) or strong identification (equal to or above +1 SD, n = 12).
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Follow-up vegetable intake was assessed with one item: “On how many days
of the past week have you consumed sufficient (at least 200 grams) vegetables?” Participants responded by indicating a number of days (with possible
responses ranging from 0 to 7).
Norm Manipulation. The norm manipulation was delivered at the end of
the first questionnaire, after the potential mediators (self-identification as a
vegetable eater, attitude toward eating vegetables, and self-efficacy for eating
vegetables) and the potential moderator (identification with the norm referent group) were assessed. The manipulation was included in a short information sheet that began the same for both conditions: “Everybody knows that
it is important to eat sufficient vegetables (at least 200 grams per day).
Nevertheless, we also know that many people do not meet this guideline—
most people do not eat a sufficient amount of vegetables.” The text then
continued with a final sentence that contained the normative information.
The true purpose of presenting this information was covered by presenting
the normative information as the supposed results from earlier research. In
the majority norm condition, participants read: “Previous research has
shown that Utrecht [Wageningen] university students, however, do very well:
a full 73 per cent of Utrecht [Wageningen] university students eat sufficient
vegetables.” Participants in the minority norm condition read: “Previous
research has shown that Utrecht [Wageningen] university students do not do
very well either: 27 per cent of Utrecht [Wageningen] university students eat
sufficient vegetables.”

Results
Results regarding the three mediator variables and baseline vegetable consumption were calculated across the whole group (N = 68). Results regarding
identification with the referent group and the follow-up measure of vegetable
consumption were calculated in the sample present at follow-up (N = 57).
This is clearly indicated in the text.
Descriptive Statistics. Participants scored moderately high on all three
supposed mediators (M self-identification = 3.43, SD = 0.92; M attitude = 6.00, SD = 0.67, M self-efficacy = 3.63, SD = 0.73) and they had eaten
sufficient vegetables on an average of 4.1 days (SD = 1.7) of the week before
the first part of the study. The three supposed mediator variables were all
interrelated (rs between .50 and .68, ps < .001). During the week after receiving the norm manipulation, participants who were present at follow-up had
eaten sufficient vegetables on an average of 4.6 days (SD = 1.6). These participants on average indicated moderately identifying with the norm referent
group of Utrecht [Wageningen] university students (M = 3.02, SD = 0.84).
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The three identification groups consisted of participants scoring 2.19 or
lower (weak identification group; scores ≤ −1 SD), those scoring between 2.20
and 3.85 (medium identification group, −1 SD < scores < +1 SD) and those
scoring 3.86 and higher (strong identification group, scores ≥ +1 SD).
Relation between Proposed Mediators and Baseline Vegetable Intake. As
expected, there were significant positive correlations between the proposed
mediator variables and baseline vegetable intake. More specifically, selfidentification (r = .59, p < .001), attitude (r = .38, p = .001), and self-efficacy
(r = .56, p < .001) were all strongly correlated with vegetable intake.
Influence of Norm Manipulation on Vegetable Intake. As a randomisation check, a MANOVA was conducted in the follow-up sample with
experimental condition as independent factor and age, gender, number of
days on which participants had consumed at least 200 grams of vegetables at
pre-test, self-identification as a person who eats sufficient vegetables, attitude
toward eating vegetables, self-efficacy for eating sufficient vegetables, and
strength of identification with the norm referent group as dependent variables. This analysis indicated that randomisation was successful, F(7, 48) < 1.
The univariate effects obtained indicated that participants in the two experimental conditions did not differ from each other on any of the aforementioned variables, all Fs (1, 54) < 2.80, all ps > .10.
A custom-model ANCOVA in the follow-up sample with experimental
condition, strength of identification with the norm referent group, the interaction between these two, and baseline vegetable consumption as independent variables and the follow-up measure of vegetable consumption as
dependent variable indicated that there was a positive main effect of baseline
vegetable consumption, F(1, 49) = 14.68, p = .001, ηp2 = .23. Moreover,
the main effect of experimental condition was marginally significant,
F(1, 49) = 2.96, p = .09, ηp2 = .06. Participants receiving the majority norm
tended to eat sufficient vegetables on more days (M = 4.9, SD = 1.6) than
participants receiving the minority norm (M = 4.2, SD = 1.6). Importantly,
while there was no main effect of identification with the norm referent group,
F(2, 49) < 1, the main effect of experimental condition was qualified by
a marginally significant interaction effect with identification strength,
F(2, 49) = 2.91, p = .06, ηp2 = .11 (see Figure 1). The descriptive social norm
significantly influenced vegetable consumption when participants strongly
identified with the norm referent group, t(11) = −2.82, p = .02, but not when
identification was moderate, t(33) = −0.41, p = .68, or weak, t(9) = −0.266,
p = .78. Among strong identifiers, participants ate sufficient vegetables on 5.7
(SD = 1.4) days of the week after receiving the majority norm manipulation,
and on 3.5 (SD = 1.4) days of the week after receiving the minority norm
manipulation.
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FIGURE 1. The interaction effect of majority and minority social norms and
level of identification with the norm referent group on vegetable intake.

Discussion
The current study indicated that a descriptive norm manipulation influenced
participants’ vegetable intake over a period of a week; people receiving a
majority norm ate sufficient vegetables on more days of the week than people
receiving a minority norm. This effect was only found for people who
strongly identified with the norm referent group. Furthermore, the three
proposed mediating variables were found to be correlated with vegetable
intake. This presence of a correlation between the proposed mediators and
general vegetable intake suggests that it is likely that these variables may
influence eating behavior, rendering support to the mediation hypothesis that
will be tested in Study 2.
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STUDY 2
Study 1 demonstrated two things: first, the direct effect of a social norm
manipulation on vegetable intake was significant for people strongly identifying with the norm referent group, replicating earlier findings, and second,
the three variables proposed to mediate this effect were correlated with baseline vegetable intake. Study 2 is conducted to bring these two parts together,
investigating whether part of how descriptive norms influence behavior is
through the three proposed mediating variables. To that end, this study
examines whether descriptive social norms about eating sufficient vegetables
influence (1) self-identification as a person who eats sufficient vegetables, (2)
attitude toward eating vegetables, and (3) self-efficacy for eating sufficient
vegetables. The main hypotheses are that there will be significant differences
in scores on self-identification, positive attitudes, and self-efficacy regarding
the target behavior between the two experimental conditions. Specifically, we
hypothesise that a majority norm, as compared to a minority norm, will lead
to higher scores on the three mediators. Moreover, it is hypothesised that
these three variables in turn mediate (part of) the influence of the descriptive
norm manipulation on participants’ intention to consume sufficient vegetables. Further improvements compared to Study 1 were the inclusion of height
and weight measurements.

Method
Participants. Participants were 60 university students from Utrecht
university. Participants were recruited in a psychology class, constituting a
convenience sample. Seven participants indicated not identifying with
Utrecht university students (scoring below 2.5 on identification) and one
participant did not respond to the norm referent group identification questions. As Study 1 showed that identification with the norm referent group is
a necessary condition for a norm message to influence behavior, these participants were excluded from analyses, leaving a sample of 52 participants for
analyses.3 Participants had a mean age of 23.5 years (SD = 2.5) and 73 per
cent were female. They had a mean BMI of 21.3 (SD = 2.4).

3
Leaving these seven participants out of the sample did not substantially change any of the
results, but did moderate the strength of the effect of the norm manipulation on all dependent
measures (self-identification, attitude, self-efficacy, and behavioral intention). Including these
participants made the influence of the norm manipulation on these variables less significant
(though not non-significant). The group of seven participants is too small to meaningfully
conduct separate analyses on, but we would expect that, in line with previous literature, the effect
of the norm manipulation would not be significant for these non-identifiers.
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Procedure. Participants were asked to fill out a short form; informed
consent was obtained. They first recorded their date of birth, age, gender,
height, and weight. Participants then indicated the number of days during the
previous week on which they had eaten sufficient vegetables. It was explained
that 200 grams qualified as “sufficient”. After this, their strength of identification with the norm referent group was assessed. Participants then had to
turn the form over, after which they received the experimental manipulation.
This was followed by an assessment of self-identification as a person who eats
sufficient vegetables, attitude toward eating vegetables, self-efficacy for eating
sufficient vegetables, and intention to eat sufficient vegetables (more detailed
information about these measures is provided below).
Materials. BMI was computed from participants’ self-reported height
and weight.
Participants’ strength of identification with the norm referent group was
assessed in the same way as in Study 1. One average referent-groupidentification score was computed (Cronbach’s alpha = .96).
Self-identification as a person who eats sufficient vegetables was assessed
with three items (derived from Sparks and Shepherd, 1992, similar to Study
1), e.g. “Eating sufficient vegetables is something that fits with who I am”,
assessed on a 5-point scale ranging from 1 (not at all) to 5 (very much so). One
average self-identification score was computed (Cronbach’s alpha = .95).
Participants’ attitude toward eating vegetables was assessed in the same
way as in Study 1. One average attitude score was computed (Cronbach’s
alpha = .84).
Self-efficacy for eating sufficient vegetables was assessed with two items
(based on Ajzen, 2002, similar to Study 1): “I find it hard to eat sufficient
vegetables” (recoded) and “It is easy for me to eat sufficient vegetables”,
assessed on a 5-point scale ranging from 1 (totally disagree) to 5 (totally
agree). The items correlated strongly (r = .59, p < .001) and one average
self-efficacy score was computed.
Participants’ intention to eat sufficient vegetables in the near future was
assessed with four items derived from previous research (e.g. de Bruijn et al.,
2012; Stok et al., 2012): “I plan to/want to/expect to/will eat sufficient vegetables in the near future.” One average intention score was computed
(Cronbach’s alpha = .97).
Norm Manipulation. The norm manipulation was identical to the
manipulation used in Study 1.
Data Treatment and Analysis. Answers from five participants who indicated that the number of days on which they had consumed sufficient vegetables in the previous week was higher than 7 were set to missing for that
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specific variable only. These participants were retained for the other analyses
and only excluded for the analyses including this specific measure (leaving a
sample of N = 47 for the analyses including the measure of vegetable consumption). Mediation analyses were conducted to compute the effect of the
norm manipulation on the mediators (a paths), of the mediators on intention
(b paths), of the total direct effect of the norm manipulation on intention
(c path), and of the direct effect of the norm manipulation on intention
corrected for the indirect effect through the mediator variables (c′ path).
Indirect effects were assessed using bootstrapped confidence intervals,
because it has been argued that traditional p-value testing makes unrealistic
assumptions about the sampling distribution of the indirect effect, while
bootstrapping respects the non-normality of this distribution (Hayes, 2009;
Preacher & Hayes, 2008).
The indirect effect of the social norm manipulation on intended vegetable
consumption via self-identification, attitude, and self-efficacy was tested
using the multiple mediation bootstrap procedure for indirect effects outlined
in Preacher and Hayes (2008) using Hayes’ INDIRECT macro for SPSS.
Using 5,000 bootstrap resamples, 95 per cent bias-corrected bootstrap confidence intervals were derived for the total indirect effect as well as for each
supposed mediator separately. Furthermore, to test whether the three variables differed in strength of mediation, pairwise contrasts were also computed for which 95 per cent bias-corrected bootstrap confidence intervals
were derived.

Results
Descriptive Statistics. Participants strongly identified with students of
Utrecht university (M = 4.17, SD = 0.78). Participants indicated that, on
average, they had eaten sufficient vegetables on 4.4 days (SD = 2.0) of the
week prior to the study. Moreover, they reported quite a strong intention to
eat sufficient vegetables in the near future (M = 4.02, SD = 0.85).
Randomisation Check. A MANOVA with experimental condition as
independent factor and age, gender, BMI, number of days on which participants had consumed at least 200 grams of vegetables in the previous week
at pre-test, and strength of identification with the norm referent group
as dependent variables indicated that randomisation was successful,
F(5, 42) < 1. The univariate effects obtained indicated that participants in the
two experimental conditions did not significantly differ from each other on
any of the aforementioned variables, all Fs (1, 46) < 1.5, all ps > .23.
Main Analyses. An ANOVA with experimental condition as independent factor and intention as dependent variable showed that participants in the
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majority norm condition reported a higher intention to consume sufficient
vegetables (M = 4.55, SD = 0.54) than participants in the minority norm
condition (M = 3.45, SD = 0.75), F(1, 50) = 37.42, p < .001, ηp2 = .43.
Furthermore, a MANOVA with experimental condition as independent
factor and self-identification, attitude, and self-efficacy as dependent variables showed that participants in the majority norm condition scored higher
on the mediator variables than participants in the minority norm condition,
F(3, 48) = 5.72, p = .002, ηp2 = .26. Participants in the majority norm condition scored higher than participants in the minority norm condition on
self-identification (M = 4.28, SD = 0.79 vs. M = 3.39, SD = 0.83, p < .001),
attitude (M = 6.15, SD = 1.07 vs. M = 5.21, SD = 0.94, p = .002), and selfefficacy (M = 4.26, SD = 0.79 vs. M = 3.48, SD = 0.90, p = .002).
Subsequently, a multiple mediation analysis was conducted to investigate
whether the influence of the norm manipulation on participants’ intention
to consume sufficient vegetables was (partially) mediated by the changes in
self-identification, attitude, and self-efficacy. Table 1 depicts the a, b, c and c′
paths. Results show that the direct effect of the norm manipulation on
intention is reduced when the indirect effect via the three proposed mediators
is taken into account. Bias-corrected 95 per cent confidence intervals from a
bootstrap procedure using 5,000 bootstrap resamples indicated that for both
the total indirect effect (B = −.59, CI [−0.99, −0.30]) as well as for the indirect
effects for each of the three proposed mediators separately (CIself-identification
[−0.54, −0.01]; CIattitude [−0.69, −0.04]; CIself-efficacy [−0.43,−0.02], zero was not part
of the confidence interval, indicating significant mediation. It should be noted
that for the separate mediators, the upper limits of the confidence intervals
were close to zero, meaning that the results should be interpreted with some
care. Pairwise contrasts indicated that the three proposed mediators did not
differ in strength; confidence intervals included zero for each of the contrasts.

Discussion
A descriptive norm manipulation about vegetable intake altered participants’
intention to eat sufficient vegetables, with higher scores for people receiving
a majority norm than for people receiving a minority norm. The norm
manipulation also influenced self-identification, attitude, and self-efficacy
regarding vegetable intake, again with higher scores when receiving a majority norm as compared to a minority norm. Importantly, changes in these
three variables mediated the direct effect of the descriptive norm on
behavioral intention. These results thus indicate that norm messages partially
affect people’s health behavior intentions by influencing self-identification
with the target behavior, attitudes toward the target behavior, and selfefficacy for the target behavior—as would also be predicted by selfcategorisation theory. However, as the direct path from norms to intentions
© 2014 The International Association of Applied Psychology
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B = −0.40** (.13)

B = .25† (.13)
B = .22† (.18)
B = .28*** (.07)
B = −1.01*** (.22)

B = −.83*** (.24)
B = −.88** (.32)
B = −.68** (24)

(1) self-identification
(2) attitude
(3) self-efficacy
total effect
(1) vs (2)
(1) vs (3)
(2) vs (3)

a*b paths
(norm manipulation → intention via mediators)

pairwise contrasts between mediators

B = .07, CI [−.32, .59]
B = −.06, CI [−.43, .32]
B = .12, CI [−.20, .53]

B = −.20, CI [−.54, −.01]
B = −.26, CI [−.69, −.04]
B = −.14, CI [−.43, −.02]
B = −.59, CI [−.99, −.30]

Bootstrapped coefficients and confidence intervals

(1) self-identification
(2) attitude
(3) self-efficacy

b paths
(mediators → intention)

c path
(norm manipulation → intention)
c′ path
(norm manipulation → intention corrected for indirect effect)

(1) self-identification
(2) attitude
(3) self-efficacy

Coefficients and significance levels (standard errors)

a paths
(norm manipulation → mediators)

Note: *** p < .001; ** p < .01; * p < .05; † p < .07.

Bootstrap procedure

Indirect path

Mediation analysis

Direct paths

TABLE 1
Results from Multiple Mediation Analysis Including Bootstrapping Analysis for Indirect Effects
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also remained significant, the results also show that these three mediators
together cannot fully explain how descriptive norms influence health behavior; part of the variance in intentions is caused by yet other factors.

GENERAL DISCUSSION
The first of the current studies replicates earlier research (e.g. Burger et al.,
2010; Stok et al., 2012) showing that a descriptive norm manipulation influences eating behavior. Participants who received a majority descriptive norm,
stating that most other referent group members eat sufficient vegetables,
themselves consumed sufficient vegetables on more days in the week following the norm manipulation than participants who received a minority norm,
stating that only few referent group members eat sufficient vegetables. This
effect was only present for people who strongly identified with the norm
referent group, however; a finding which is in line with previous literature
(e.g. Johnston & White, 2003; Stok et al., 2012). Moreover, the study demonstrated a correlation between the three variables proposed to mediate this
effect (self-identification, positive attitudes, and self-efficacy) and an uninfluenced (i.e. measured before any experimental manipulations took place)
measure of vegetable intake.
The second study provides a first step in uncovering how such norm
manipulations exert their influence. Results showed that a majority descriptive norm increased self-identification, positive attitudes, and self-efficacy
regarding vegetable intake behavior as compared to a minority descriptive
norm. These changes in turn partially mediated the effect of the norm
manipulation on participants’ behavioral intentions, indicating that norm
manipulations influence health behavior (intentions) in part because they
affect changes in these cognitive variables.

Social Norm Interventions: A Powerful Combination of
Identity and Behavior
Self-categorisation theory stipulates that when a relevant social identity is
made salient, people see themselves less as individuals and more as prototypes
of that specific social group. This motivates the individual to be like other
group members and conform to the group’s behavioral standards. A descriptive norm manipulation is one example of a situation in which social identity
is made salient. Importantly, however, a norm manipulation does more than
just make salient social identity: it also indicates explicitly the typical behavior of the social group, thus giving individuals a strong pointer on how to put
into practice their motivation to conform to the group’s behavioral standard.
This combination of (1) making salient a social identity and (2) making
explicit the behavioral standard belonging to that social identity is inherent to
descriptive social norms.
© 2014 The International Association of Applied Psychology
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The current studies indicate that this combination provides a promising
tool for influencing behavior, and also provide a first insight into the mechanism underlying this influence. Results showed that a descriptive social norm
manipulation triggers three cognitive processes: self-identification, attitudes,
and self-efficacy. In more detail, a majority norm message, as compared to a
minority norm message, leads people to identify more with the stipulated
behavior; they indicated seeing eating vegetables as something that was representative of who they were to a larger extent. Moreover, a majority norm
message gave people more self-efficacy as compared to a minority norm
message; knowing that most others like them were able to carry out the
stipulated behavior seemed to give them a boost of confidence in their own
ability, too. Finally, a majority norm made people more favorable toward the
consumption of vegetables than a minority norm. In other words, if most
people (as compared to only a few people) of one’s social group perform a
certain behavior, attitudes toward that behavior take a turn for the positive.

Limitations and Suggestions for Future Research
The current research has provided an important first step in demonstrating
that descriptive social norms influence vegetable intake and that selfidentification, attitude, and self-efficacy mediate the relation between a
descriptive norm intervention and vegetable intake intentions. However,
there are several limitations in the design of the current studies. A first
limitation is that sample sizes in both studies were small. In particular, the
groups of people identifying either weakly or strongly with the norm referent
group in Study 1 contained low numbers of participants. Moreover, convenience samples consisting of college students were used, which may raise questions about the generalisability of our findings to wider populations.
A second limitation is that a no-norm control group was not included in
the studies’ designs, meaning that we cannot draw conclusions regarding the
directionality of the effect of norm manipulations compared to a situation
where no norms are provided. Does the majority norm make people (intend
to) eat more vegetables and score higher on the mediating variables, or does
the minority norm rather decrease consumption and scores on the mediating
variables?
Third, it should be noted that the dataset in Study 2 was cross-sectional
whereas mediation analyses assume a causal pattern and should therefore,
ideally, be conducted on prospective data (Maxwell & Cole, 2007). In addition, the dependent variable in this analysis was vegetable intake intention
rather than actual vegetable consumption. While intention and behavior are
certainly strongly related, there nevertheless is a gap between the two (for a
review, see Sheeran, 2002). Moreover, the bootstrapping procedure showed
© 2014 The International Association of Applied Psychology
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confidence intervals that were close to 0, which means that results should be
interpreted with some care.
Furthermore, in Study 1 the dependent variable was a recall measure
(participants had to recall their vegetable consumption of the past week).
This type of self-reported measure is subjective and it cannot be ruled out
that recall was biased by the normative information provided in the norm
manipulation. Taken together, these limitations mean that before firm
conclusions can be drawn, the current findings should be replicated and
expanded upon in future research, employing strong, prospective designs in
larger, more heterogeneous samples and including more objective, observed
measures of actual eating behavior.

Conclusions and Implications
This study is novel in that it investigated how social norms work, something
that until now is not yet fully understood (Burchell et al., 2013). The current
studies show that a descriptive social norm manipulation influences (1) the
extent to which people identify with the norm group’s standard behavior, in
this case eating sufficient vegetables, (2) the extent to which they feel selfefficacious in eating sufficient vegetables, as well as (3) their attitudes toward
eating vegetables, and that these three variables in turn predict vegetable
intake intentions. Moreover, results show that this indirect path partially
mediates the direct influence of norms on behavioral intentions, thus suggesting that these mediators are part of the mechanism underlying normative
influence on health behavior.
With this finding, this study contributes to what has been posited as one of
the main questions in the field of social norm interventions: uncovering how
and why social norms work (Burchell et al., 2013). While further research,
replicating and expanding upon the current results, is certainly necessary, the
current findings provide a first step toward answering this important question, hopefully bringing us closer to developing successful interventions.

ACKNOWLEDGEMENTS
This research was supported by the European Community FP7 Research
Program (Health-F2-2008-223488). The authors acknowledge all members of
the TEMPEST consortium.

REFERENCES
Ajzen, I. (1990). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50, 179–211. doi: 10.1016/0749-5978(91)90020-T
© 2014 The International Association of Applied Psychology

248

STOK ET AL.

Ajzen, I. (2002). Perceived behavioral control, self-efficacy, locus of control, and the
theory of planned behavior. Journal of Applied Social Psychology, 32, 665–683.
doi: 10.1111/j.1559-1816.2002.tb00236.x
Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. Englewood Cliffs, NJ: Prentice Hall.
Asch, S.E. (1951). Effects of group pressure upon the modification and distortion of
judgments. In H. Guetzkow (Ed.), Group leadership and men (pp. 177–190).
Pittsburg, PA: Carnegie Press.
Bagozzi, R.P., & Lee, K.H. (2002). Multiple routes for social influence: The role of
compliance, internalization, and social identity. Social Psychology Quarterly, 65,
226–247. doi: 10.2307/3090121
Ball, K., Jeffery, R.W., Abbott, G., McNaughton, S.A., & Crawford, D. (2010). Is
healthy behavior contagious: Associations of social norms with physical activity
and healthy eating. International Journal of Behavioral Nutrition and Physical
Activity, 7, 86. doi: 10.1186/1479-5868-7-86
Becher, H. (2005). General principles of data analysis: Continuous covariables in
epidemiological studies. In W. Ahrens & I. Pigeot (Eds.), Handbook of epidemiology
(pp. 595–624). Berlin, Germany: Springer-Verlag. doi: 10.1007/978-3-540-265771_16
Burchell, K., Rettie, R., & Patel, K. (2013). Marketing social norms: Social marketing
and the “social norm approach”. Journal of Consumer Behaviour, 12, 1–9. doi:
10.1002/cb.1395
Burger, J.M., Bell, H., Harvey, K., Johnson, J., Stewart, C., Dorian, K. et al. (2010).
Nutritious or delicious? The effect of descriptive norm information on food
choice. Journal of Social and Clinical Psychology, 29, 228–242. doi: 10.1521/
jscp.2010.29.2.228
Cialdini, R.B. (2008). Influence: Science and practice (5th edn.). Boston, MA:
Pearson.
Cialdini, R.B, Reno, R.R., & Kallgren, C.A. (1990). A focus theory of normative
conduct: Recycling the concept of norms to reduce littering in public places.
Journal of Personality and Social Psychology, 58, 1015–1026. doi: 10.1037/00223514.58.6.1015
Cicognani, E., & Zani, B. (2011). Alcohol use among Italian university students: The
role of sensation seeking, peer group norms and self-efficacy. Journal of Alcohol
and Drug Education, 55, 17–36.
de Bruijn, G.J., Verkooijen, K., de Vries, N.K., & van den Putte, B. (2012).
Antecedents of self identity and consequences for action control: An application of the theory of planned behaviour in the exercise domain. Psychology
of Sport and Exercise, 13, 771–778. doi: 10.1016/j.psychsport.2012.05.
008
de Cremer, D., & van Vugt, M. (1998). Collective identity and cooperation in a public
goods dilemma: A matter of trust or self-efficacy? Current Research in Social
Psychology, 3, 1–11.
Deutsch, M., & Gerard, H.B. (1955). A study of normative and informational social
influence upon individual judgment. Journal of Abnormal and Social Psychology,
51, 629–636. doi: 10.1037/h0046408

© 2014 The International Association of Applied Psychology

HOW DESCRIPTIVE SOCIAL NORMS WORK

249

Hayes, A.F. (2009). Beyond Baron and Kenny: Statistical mediation analysis in
the new millennium. Communication Monographs, 76, 408–420. doi: 10.1080/
03637750903310360
Herman, C.P., & Polivy, J. (2005). Normative influences on food intake. Physiology &
Behavior, 86, 762–772. doi: 10.1016/j.physbeh.2005.08.064
Hornsey, M.J. (2008). Social identity theory and self-categorization theory: A historical review. Social and Personality Psychology Compass, 2, 204–222. doi: 10.1111/
j.1751-9004.2007.00066.x
Huang, T.T.K., Harris, K.J., Lee, R.E., Nazir, N., Born, W., & Kaur, H. (2003).
Assessing overweight, obesity, diet, and physical activity in college students.
Journal of American College Health, 52, 83–86. doi: 10.1080/07448480309595728
Jacobson, R.P., Mortensen, C.R., & Cialdini, R.B. (2011). Bodies obliged and
unbound: Differentiated response tendencies for injunctive and descriptive social
norms. Journal of Personality and Social Psychology, 100, 433–448. doi: 10.1037/
a0021470
Johnston, K.L., & White, K.M. (2003). Binge-drinking: A test of the role of group
norms in the theory of planned behaviour. Psychology and Health, 17, 123–158.
doi: 10.1080/0887044021000037835
Knight Lapinski, M., & Rimal, R.N. (2005). An explication of social norms. Communication Theory, 15, 127–147. doi: 10.1111/j.1468-2885.2005.tb00329.x
Lally, P., Bartle, N., & Wardle, J. (2011). Social norms and diet in adolescents.
Appetite, 57, 623–627. doi: 10.1016/j.appet.2011.07.015
Maxwell, S.E., & Cole, D.A. (2007). Bias in cross-sectional analyses of longitudinal
mediation. Psychological Methods, 12, 23–44. doi: 10.1037/1082-989X.12.1.23
Popkin, B.M. (2007). The world is fat. Scientific American, 297, 88–95. doi: 10.1038/
scientificamerican0907-88
Preacher, K.J., & Hayes, A.F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behavior
Research Methods, 40, 879–891. doi: 10.3758/BRM.40.3.879
Robinson, E., Thomas, J., Aveyard, P., & Higgs, S. (2014). What everyone else is
eating: A systematic review and meta-analysis of the effect of informational eating
norms on eating behavior. Journal of the Academy of Nutrition and Dietetics,
E-publication ahead of print. doi: 10.1016/j.jand.2013.11.009
Rolls, B.J., Ello-Martin, J.A., & Tohill, B.C. (2004). What can intervention
studies tell us about the relationship between fruit and vegetable consumption
and weight management? Nutrition Reviews, 62, 1–17. doi: 10.1111/j.17534887.2004.tb00001.x
Rosenheck, R. (2008). Fast food consumption and increased caloric intake: A systematic review of a trajectory towards weight gain and obesity risk. Obesity
Reviews, 9, 535–547. doi: 10.1111/j.1467-789X.2008.00477.x
Sheeran, P. (2002). Intention–behavior relations: A conceptual and empirical review.
European Review of Social Psychology, 12, 1–36. doi: 10.1080/14792772143000003
Sherif, M. (1936). The psychology of social norms. New York: Harper.
Sieverding, M., Decker, S., & Zimmermann, F. (2010). Information about low participation in cancer screening demotivates other people. Psychological Science, 21,
941–943. doi: 10.1177/0956797610373936

© 2014 The International Association of Applied Psychology

250

STOK ET AL.

Sparks, P., & Shepherd, R. (1992). Self-identity and the theory of planned behavior:
Assessing the role of identification with “green consumerism”. Social Psychology
Quarterly, 55, 388–399. doi: 10.2307/2786955
Steinel, W., van Kleef, G.A., van Knippenberg, D., Hogg, M.A., Homan, A.C., &
Moffitt, G. (2010). How intragroup dymanics affect behavior in intergroup conflict: The role of group norms, prototypicality, and need to belong. Group Processes & Intergroup Relations, 13, 779–794. doi: 10.1177/1368430210375702
Stok, F.M., de Ridder, D.T.D., de Vet, E., & de Wit, J.B.F. (2012). Minority talks:
The influence of descriptive social norms on fruit intake. Psychology & Health, 27,
956–970. doi: 10.1080/08870446.2011.635303
Stok, F.M., de Vet, E., de Wit, J.B.F., & de Ridder, D.T.D. (2014). The potential of
social norms: Communicating peer norms offers a promising strategy for the
promotion of healthy eating behavior in young people. Manuscript submitted for
review.
Terry, D.J., Hogg, M.A., & McKimmie, B.M. (2000). Attitude–behaviour relations:
The role of in-group norms and mode of behavioural decision-making. British
Journal of Social Psychology, 39, 337–361. doi: 10.1348/014466600164534
Turner, J.C., Hogg, M.A., Oakes, P.J., Reicher, S.D., & Wetherell, M.S. (1987).
Rediscovering the social group: A self-categorization theory. New York: Blackwell.
Walker, D.D., Neighbors, C., Rodriguez, L.M., Stephens, R.S., & Roffman, R.A.
(2011). Social norms and self-efficacy among heavy using adolescent marijuana
smokers. Psychology of Addictive Behaviors, 25, 727–732. doi: 10.1037/a0024958

© 2014 The International Association of Applied Psychology

