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1. Introduction 

A large number of adolescent schoolchildren in Germany are prone 
to unhealthy eating behavior (Hilbig, 2009; Krug, Finger, Lange, Richter 
& Mensink, 2018). Over the last thirty years, the consumption of sweets 
by German children has almost doubled. While 15–18 year-olds in 1988 
consumed a daily average of 35.1 g of candy, in 2004 their consumption 
reached a daily average of 61.5 g (Winkler, 2007). A representative 
national survey revealed that 14–18 year-olds consume approximately 
191.5 g of vegetables, 200.5 g of fruit on a daily basis (Heuer, Krems, 
Moon, Brombach & Hoffmann, 2015). Consequently, they do not meet 
the recommended daily fruit and vegetable consumption, while 
consuming too much sweets (Hesker & Hesker, 2019). In addition, male 
and female adolescents exhibit different eating behaviors; males often 
eat less healthily than females (e.g. Mohr, Dolgopolova, & Roosen, 
2019). For example, adolescent males consume 51 g less fruit than 
adolescent females on a daily basis (Heuer et al., 2015). Because eating 
behavior is a consequence of a complex function, further factors, such as 
need and hunger, liking for food, regulating one’s affect, or weight 
control, can influence eating behavior (Renner, Sproesser, Strohbach & 
Schupp, 2012). In conclusion, improving the eating behavior of ado-
lescents poses a profound and complex challenge to today’s society. 

In improving adolescent eating habits, research is increasingly 
shifting towards assessing the potential of automatic, unconscious and 
non-invasive interventions called nudges (Vallgarda, 2012; Hollands 
et al., 2013). Thaler and Sunstein (2009) describe nudging as “… any 
aspect of the choice architecture that alters people’s behavior in a pre-
dictable way without forbidding any options or significantly changing 
their economic incentives” (pp. 6). A nudge changes a decision-making 
context to promote a certain choice without forbidding any options. 
Nudges merely make a certain choice more prominent and salient, while 
impacting the automatic processes that take place during decision- 
making in individuals (Hollands et al., 2013). 

Particularly within the health context, nudges have become an 

increasingly prominent and effective instrument. Within the general 
health context, empirical research reports nudging to be successful in 
44% of the studies examined in a quantitative review (38 studies with 86 
effects; Hummel & Maedche, 2019). In improving healthy eating be-
haviors empirical research shows a positive outcome for nudging in as 
many as 80% of the studies examined in a systematic review (10 review 
studies and 26 empirical research studies; Veccio & Cavallo, 2019). An 
average effect size of d = 0.23 has been reported for healthy eating 
nudges (Cadario & Chandon, 2019). Within a school setting, nudging 
increased students’ fruit selection by 51.4% and vegetable selection by 
29.7% compared to a control group (Miller, Gupta, Kropp, Grogan & 
Mathews, 2016). Additionally, a pictorial nudge depicting carrots on 
tableware increased carrot consumption by approximately 50% among 
schoolchildren compared to a control condition (Sharps, Thomas & 
Blissett, 2020). School settings are especially interesting for applying 
nudges tackling eating behavior, because adolescents spend long hours 
there often consuming at least one meal (Golan & Ahmad, 2018; 
Nornberg, Houlby, Skov & Perez-Cueto, 2015). 

So far, nudges applied at school have mainly been tested in cafeteria 
settings and often involve changing the direct physical decision-making 
environment by placing certain foods closer to the individual or making 
certain foods more easily accessible (DeCosta, Moller, Frost & Olsen, 
2017). For example, when asked to choose from among different choc-
olates, individuals more often chose the chocolate placed closer to them 
than more distant options (Van Gestel, Adriaanse & De Ridder, 2020). In 
addition, placing fruit or healthy snacks next to the cashier’s counter 
(making them more easily accessible) instead of placing them less 
prominently increased sales by 73.3% in a hospital cafeteria (Cheung, 
Gillebaart, Kroese, Marchiori, Fennis & De Ridder, 2019) and by almost 
50% at a train station kiosk (Kroese, Marchiori & de Ridder, 2015). 
While effective, these types of nudges cannot be applied in daily school 
situations outside the cafeteria, such as in corridors or classrooms. In 
conclusion, pictorial nudges which do not change the physical decision- 
making environment, constitute an interesting potential health 
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intervention to influence eating habits in adolescents. 
An effective pictorial nudge for improving eating behavior is the so- 

called Giacometti cue. This environmental prime consists of the artwork 
of Alberto Giacometti depicting a thin, genderless, human-like figure. It 
has been applied effectively to decrease unhealthy food consumption 
and increase healthy food consumption in the form of a screensaver 
(Brunner & Siegrist, 2012; Stämpfli & Brunner, 2016), a sticker 
(Stämpfli, Stöckli, Brunner & Messner, 2020) or a poster (Stöckli, 
Stämpfli, Messner & Brunner, 2016). Depicting a skinny figure activates 
body weight related mental contents within a person and consequently 
causes people to focus on body-weight related motives. This resulted in 
reduced chocolate consumption (approximately 4 g) and increased 
blueberry consumption (approximately 6 g; Stämpfli, Stöckli & Brunner, 
2017) and led to weight loss (2.8% − 3.4% of body weight) over a six- 
month period of time (Stämpfli et al., 2020). In conclusion, a pictorial 
thin body shape nudge based on the Giacometti cue has the potential to 
effectively influence eating behavior without affecting the direct phys-
ical decision-making environment. 

To the best of our knowledge nudges using thinness as a major design 
aspect have not yet been applied to influence adolescents’ food con-
sumption. Applying such a nudge to this target group is of particular 
interest for two reasons. First, eating habits formed in childhood often 
influence eating habits in adulthood. Improving eating behavior in the 
early years is thus likely to prevent obesity in adulthood (Schroeter & 
House, 2015). Second, adolescents are a potentially vulnerable target 
group. Eating disorders tend to arise during late adolescence (Stice, 
Marti, Shaw & Jaconis, 2009; Rohde, Stice & Marti, 2014) and are often 
caused by a perceived pressure to be thin (Stice, 2001). Researching the 
effects of a thin body shape nudge on adolescents is therefore important, 
especially when the media constantly expose adolescents to thin ideals 
(Ohtomo, 2017; Derenne & Beresin, 2006; Spettigue & Henderson, 
2004; Harrison, 2016). 

Our first research aim is to test the effectiveness of such a nudge for 
adolescents in a school setting. We carefully designed a thin body shape 
nudge using the established positive effects of the Giacometti cue as a 
benchmark. Our nudge is easy to apply throughout the school, for 
example in a classroom or corridor in the form of a poster without 
changing the immediate physical decision-making context. We describe 
the practical implications of tackling the societal problem of unhealthy 
eating behavior in adolescents. Our second research aim is to assess the 
impact of control variables on adolescent food consumption, because 
several factors have been shown to influence eating behavior (e.g. Heuer 
et al., 2015; Renner et al., 2012). We include gender, self-control, 
knowledge of healthy eating behavior, taste, hunger, and satisfaction 
with own body weight in our study. 

2. Material and methods 

The present study was conducted from January, 10th to January 
22th, 2019 at a secondary school in Germany. It is part of a research 
project at a German university. The project was approved by the ethics 
committee of the University of Bonn (sequence number 086/19) and 
therefore complies with the ethical standards of the Declaration of 
Helsinki. The principal of the secondary school also approved the study. 
Every individual participant provided written informed consent. 

2.1. Sample 

The sample consists of 96 secondary schoolchildren. Prior to the 
analyses five participants were removed from the sample (four partici-
pants because of lactose intolerance and one participant because of 
diabetes), yielding a sample of 91 schoolchildren in total. The sample 
has an average age of 17.7 years (ranging 17–20 years) and is composed 
of n = 46 female and n = 45 male participants. Participants exposed to 
the nudge (n = 61) had an average weight of 67.8 kg and an average 
height of 175.7 cm, yielding an average body mass index (BMI) of 21.9. 

Participants not exposed to the nudge (n = 30) weight 67.3 kg on 
average with an average height of 174.3 cm and an average BMI of 22.0. 

2.2. Experimental design 

A one-factorial quasi-experimental design with an experimental 
condition and a control group was used. The researcher allocated 91 
participants to these conditions prior to the experiment to ensure that 
females were exposed to the female version of the nudge and that males 
were exposed to the male version of the nudge. We followed established 
research protocols as discussed in studies on the Giacometti cue (Brun-
ner & Siegrist, 2012; Stämpfli et al., 2017; Stämpfli & Brunner, 2016, 
Stöckli et al., 2016; Stämpfli et al., 2020). 

2.3. Intervention 

In designing the present nudge (Fig. 1), we used the Giacometti 
prime of a thin body shape as well as salience effects as benchmarks to 
make it appear healthy. Combining priming and salience effects in 
nudging achieves the greatest impact (Wilson, Buckley, Buckley & 
Bogomolova, 2016). A systematic review with meta-analysis found low- 
calorie foods and thin models to effectively reduce food intake (Buck-
land, Er, Redpath & Beaulieu, 2018). We added healthy and low-calorie 
food items to the depiction of the thin body shape. This combination 
makes the nudge more salient and more suitable for adolescents than the 
Giacometti artwork alone. A male and a female version of the nudge was 
developed, because the majority of studies applies body shape primes 
matching the gender of the prime and the sample (Otterbring et al., 
2020; Otterbring & Shams, 2019; Ohtomo, 2017; Huneke, Benoit, Shams 
& Gustafsson, 2015; Rodriguez, Finch, Buss, Guardino & Tomiyama, 
2015; Campbell & Mohr, 2011). 

Before conducting the study, we pre-tested different versions of the 
nudge with an independent sample to assess their quality without the 
targeted sample being exposed to the nudge. We invited 107 students 
(39.3% high school students; 60.8% university students) to rate the 
different nudges using adjectives like healthy, unpleasant, salient and 
vivid on a 7-point scale ranging from 1 (=does not apply at all) to 7 
(=applies completely). The results identified the nudge presented (Fig. 1) 
as the most healthy and pleasant looking. 

Fig. 1. The nudge (male and female version).  
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2.4. Study procedure 

The experiment took place in a German school setting during a normal 
school day in an ordinary classroom (Figs. A.1–A.3 in the Appendix). To 
ensure unbiased participation, students were unaware of the specific con-
tents and purpose of the experiment. No sessions were scheduled before 
9:00, between 12:00 and 13:30 or after 16:00 to ensure that the food tasting 
did not occur at a time at which meals are normally consumed. On entering 
the room, participants were asked to sit at a table facing the wall. On the 
table were two ceramic bowls containing 20 blueberries and 20 pieces of 
chocolate. To prevent the positioning effects of placing the foods either left 
or right, the placement of the two bowls was counterbalanced across the 
conditions. The conditions received the same numbers of left and right 
placements of both foods. In the experimental condition the nudge printed 
on an A0-sized poster was attached to the wall. It was on show throughout 
the experiment directly facing the participants at a distance of approxi-
mately two meters. The female participants of the experimental condition 
were exposed to the female nudge poster, while the male participants saw 
the male nudge poster. The control group was not exposed to any kind of 
poster and faced a white wall during the experiment. 

A female researcher (one of the authors of this article) who was aware 
of the purpose of the study and expectations hosted each standardized 30- 
minute session in both conditions. In order to be unobtrusive she (32 years 
old, average build) was dressed in jeans, a dark t-shirt and sweater 
throughout the data collection phase. When not interacting with the par-
ticipants, she remained passive. Upon arrival, the researcher greeted the 
participants, asked them to take a seat and rearranged some papers next to 
the nudge poster (or white wall) to allow the participants to perceive the 
nudge (in the experimental condition). Participants then tasted and rated 
the blueberries (healthy food) and the chocolate (unhealthy food) for five 
minutes while the researcher left the room. They were explicitly invited to 
eat as much food as they liked. After the food tasting, the participants 
completed questionnaires on several control variables. 

After the data collection period, full disclosure of the exact topic and 
aim of the study was provided to all participants. At that moment all 
participants also received information about nudging and its possible 
effects on eating behavior. 

2.5. Measures 

The dependent variables chocolate consumption and blueberry 
consumption were measured by assessing the amounts eaten during the 
food tasting. Both foods were weighed before and after each session 
unbeknown to the participants. Milk chocolate (single pieces weighing 
approximately 1.6 g) and blueberries (weighing approximately 0.9 g) 
have been used in multiple studies assessing the Giacometti cue (e.g. 
Brunner & Siegrist, 2012). Adolescents typically perceive chocolate as 
unhealthy and fruits as healthy food options (Perkovic, Otterbring, 
Schärli & Pachur, 2021). Care was taken that the single chocolate pieces 
and blueberries were similar in size. 

We assessed the following control variables: trait self-control (German 
version of the Brief Self-Control Scale by Sproesser, Strohbach, Schupp & 
Renner, 2011), knowledge regarding healthy eating behavior (How do you 
rate your knowledge regarding healthy eating behavior; 5-point scale ranging 
from very bad to very good), hunger (5-point scale ranging from very hungry 
to not hungry at all) and taste (7-point scale ranging from very good to very 
bad). Further control variables were satisfaction with own body weight (5- 
point scale ranging from very satisfied to not satisfied at all) and current 
dieting behavior (yes or no). The German version of the Restraint Scale was 
administered (Dinkel, Berth, Exner & Balck, 2005) assessing concern for 
dieting (3-point scale ranging from never/not at all to always/strongly) and 
weight fluctuations (scale ranging from 0 to 4). In the experimental condi-
tion, participants reported how they liked the nudge, their level of 
awareness of the nudge and the influence the perceived the nudge to have 
had had on their food consumption on a 5-point scale ranging from 
completely agree to do not agree at all (Brunner & Siegrist, 2012). 

Demographic questions included gender, age, height (in cm) and weight (in 
kg). 

2.6. Analyses 

For all inferential analyses, this study assumes a significance level of 
0.05. Before the analyses, participants’ chocolate and blueberry con-
sumption was calculated by subtracting the weight of the foods after the 
tasting session from the weight before the tasting session. For chocolate 
consumption two outliers were identified in the dataset based on z- 
scores above 3.29 (Field, 2013) and were therefore winsorized, replac-
ing these extreme values with a value generated by multiplying the 
standard deviation of the variable in question by 3. Bootstrapping was 
used; the number of bootstrap samples for the percentile bootstrap 
confidence intervals was 1000, with a level of confidence for all confi-
dence intervals of 95%. Missing values were deleted listwise. 

To examine the effectiveness of the nudge, first we calculated one- 
factorial ANOVAs using the nudge as a factor and chocolate as well as 
blueberry consumption respectively as dependent variables. Second, to 
control for other factors that might influence chocolate and blueberry 
consumption, we used hierarchical regression analyses of chocolate and 
blueberry consumption respectively each involving three stages; Stage 
one with gender as a predictor, stage two adds knowledge regarding 
healthy eating behavior, self-control, taste rating of the food, hunger and 
satisfaction with own body weight as predictors, and stage three adds 
the nudge as a predictor. Finally, we apply ANOVAs for male and female 
participants using the nudge as an independent variable and chocolate 
as well as blueberry consumption respectively as dependent variables. 

3. Results 

3.1. Descriptive statistics and manipulation check 

Table 1 summarizes the descriptive statistics of the control variables for 
the nudge and no nudge conditions while displaying Cronbach’s α values. 
All scales have acceptable to good reliability (from α = 0.68 to α = 0.78). 

The two conditions do not differ in self-control (t (85) = 0.60, p = .554), 
blueberry rating (t (88) = 0.24, p = .815), chocolate rating (t (89) = 0.31, p 

Table 1 
Means, standard deviations and frequencies of the control variables for the 
nudge and no nudge condition with Cronbach’s α values.   

Nudge (n =
61) 

No nudge (n 
= 30) 

Cronbach’s α (number 
of items) 

Self-control 3.20 (0.54) 3.13 (0.46) 0.77 (13) 
Knowledge 3.51 (0.98) 3.93 (0.69) – 
Blueberry taste 

rating1 
2.61 (0.96) 2.56 (0.94) 0.78 (3) 

Chocolate taste 
rating1 

2.38 (0.95) 2.32 (0.74) 0.73 (3) 

Hunger2 3.48 (1.26) 3.30 (1.12) – 
Satisfaction with 

weight3 
2.39 (1.08) 2.17 (0.99) – 

Dieting behavior 9 yes (14.8 
%) 
52 no (85.2 
%) 

1 yes (3.3 %) 
29 no (96.7 
%) 

– 

Concern for diet4 46.05 
(2.86)6 

42.83 (2.11)7 0.68 (5) 

Weight fluctuations4 44.62 
(2.64)6 

45.79 (2.67)7 0.73 (3) 

Nudge rating5 2.73 (0.86) – 0.78 (3) 
Nudge perceived5 3.97 (1.33) – – 
Nudge perceived 

influence5 
1.38 (0.78) – – 

Notes: 1Taste rating ranges from 1 = very good to 7 = very bad; 2Hunger ranges 
from 1 = very hungry to 5 = not hungry at all; 3satisfaction ranges from 1 = very 
satisfied to 5 = not satisfied at all; 4median; 5only assessed in the experimental 
nudge conditions; 6n = 60; 7n = 29; Standard Deviations in parentheses. 
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= .761), hunger (t (89) = 0.65, p = .519), satisfaction with their own body 
weight (t (89) = 0.97, p = .337), dieting behavior (χ2 (1, N = 91) = 2.69; p 
= .102), concern for dieting (U = 807.0; p = .577) and weight fluctuations 
(U = 847.0; p = .839). However, respondents in the no nudge condition 
rated their own knowledge regarding healthy eating behavior higher than 
those in the nudge condition (t (89) = -2.13, p = .036). 

3.2. Chocolate and blueberry consumption 

3.2.1. Effects of the nudge 
To assess the effectiveness of the nudge on chocolate and blueberry 

consumption we used one-factorial ANOVAs. Participants in the nudge 
condition consumed M = 13.8 g of chocolate (SD = 8.67) and M = 9.0 g 
of blueberries (SD = 5.38), while participants in the no nudge condition 

consumed M = 11.8 g of chocolate (SD = 7.06) and M = 8.6 g of blue-
berries (SD = 5.33). No significant effect of the nudge on chocolate (F (1, 
89) = 1.18, p = .281; ƞ2 = 0.013) and blueberry consumption (F (1, 89) 
= 0.128, p = .721; ƞ2 = 0.001) was found. 

3.2.2. Effects of control variables 
To control for other factors that might influence chocolate and 

blueberry consumption, hierarchical regression analyses was executed. 
All variance inflation factors (VIF) were between 1.00 and 1.20, indi-
cating no multicollinearity. 

For chocolate consumption (Table 2), the hierarchical regression 
revealed gender as a significant predictor; males consumed more choc-
olate than did females. Hunger was significantly related to chocolate 
consumption; the hungrier the participants were, the more chocolate 

Table 2 
Hierarchical regression analysis on chocolate consumption (N = 91).   

Chocolate consumption 

b ß p R2 ΔR2 

Step 1     0.119  0.119** 
Constant 21.72 (2.65)   0.000   
Gender1 − 5.73 (1.69) − 0.35  0.001   
Step 2     0.215  0.096** 
Constant 31.59 (6.81)   0.000   
Gender1 − 4.26 (1.71) − 0.26  0.015   
Knowledge − 0.64 (0.92) − 0.07  0.489   
Self-control − 1.07 (1.73) − 0.07  0.539   
Taste rating − 0.37 (0.93) − 0.04  0.692   
Hunger2 − 1.93 (0.73) − 0.28  0.010   
Satisfaction with weight 0.47 (0.78) 0.06  0.547   
Step 3     0.229  0.014** 
Constant 34.74 (7.23)   0.000   
Gender − 4.20 (1.71) − 0.25  0.016   
Knowledge − 0.36 (0.95) − 0.04  0.702   
Self-control − 1.32 (1.73) − 0.08  0.447   
Taste rating − 0.44 (0.93) − 0.05  0.639   
Hunger2 − 1.95 (0.73) − 0.28  0.009   
Satisfaction with weight 0.35 (0.78) 0.05  0.657   
Nudge3 − 2.18 (1.80) − 0.13  0.229   

Notes: Standard Error in parentheses; 1Gender is coded 1 = male, 2 = female; 2 Hunger ranges from 1 = very hungry to 5 = not hungry at all; 3nudge vs. no nudge; **p <
.01. 

Table 3 
Hierarchical regression analysis on blueberry consumption (N = 91).   

Blueberry consumption 

b ß p R2 ΔR2 

Step 1     0.000  0.000 
Constant 9.23 (1.81)   0.000   
Gender1 -0.17 (1.16) -0.02  0.883   
Step 2     0.083  0.083 
Constant 19.26 (5.14)   0.000   
Gender1 -0.57 (1.26) -0.05  0.650   
Knowledge -0.14 (0.64) -0.02  0.829   
Self-control -0.84 (1.20) -0.08  0.484   
Taste rating − 1.42 (0.67) -0.25  0.036   
Hunger2 -0.62 (0.51) -0.14  0.224   
Satisfaction with weight -0.21 (0.55) -0.04  0.708   
Step 3     0.089  0.006 
Constant 20.51 (5.45)   0.000   
Gender -0.55 (1.26) -0.05  0.662   
Knowledge -0.03 (0.66) -0.01  0.967   
Self-control -0.95 (1.21) -0.09  0.438   
Taste rating − 1.43 (0.67) -0.25  0.035   
Hunger2 -0.63 (0.51) -0.14  0.220   
Satisfaction with weight -0.26 (0.56) -0.05  0.645   
Nudge3 -0.88 (1.26) -0.08  0.485   

Notes: Standard Error in parentheses; 1Gender is coded 1 = male, 2 = female; 2 Hunger ranges from 1 = very hungry to 5 = not hungry at all; 3nudge vs. no nudge; **p <
.01. 
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they consumed. The nudge was not significantly related to chocolate 
consumption. In total, the proposed model significantly explains 22.9% 
of the variance in the participants’ chocolate consumption. 

For blueberry consumption (Table 3), the blueberry taste rating was 
identified as a significant predictor. The more the participants liked the 
taste of the blueberries, the more they consumed. The nudge was not 
significantly related to blueberry consumption. In total, the proposed 
model accounts for 8.6% of the variance in the participants’ blueberry 
consumption and does not reach statistical significance. 

3.2.3. Nudge effects by gender 
Hierarchical regression analyses revealed gender to affect chocolate 

consumption in such a way that males consumed more chocolate than 
females. We further investigated the effects of the nudge on chocolate 
und blueberry consumption. A one-factorial ANOVA for both males and 
females (Table 4 with descriptive statistics) was applied. 

The findings suggest that men’s chocolate consumption is higher in 
the nudge condition than in the no nudge condition, while blueberry 
consumption is lower in the nudge condition than in the no nudge 
condition. Neither of these differences is significant. Women’s chocolate 
consumption is equal in both conditions, but lower than men’s chocolate 
consumption. Women’s blueberry consumption is higher in the nudge 
condition than in the no nudge condition. These differences are not 
significant. The effect sizes indicate that the nudge affected the male and 
female participants differently; a medium effect for males on chocolate 
consumption, but no effect for females on chocolate consumption. For 
men no nudge effect was observed for blueberry consumption, while for 
women a small effect on blueberry consumption was detected. 

4. Discussion and conclusion 

The present study focused on two aim: 1) to test the effects of a thin 
body shape nudge on adolescents within a school setting; 2) to assess the 
effects of several factors on healthy and unhealthy food consumption at 
school. We exposed the target group to a newly designed nudge in a 
controlled setting and measured their chocolate and blueberry 
consumption. 

Research has shown that nudging is effective. For example, a quan-
titative review of the effect sizes identified nudging within a health 
context as effective in 44% of the empirical studies examined (including 
38 studies and 86 effects; Hummel & Maedche, 2019). Contrary to our 
expectations, exposing adolescents to a thin body shape nudge did not 
decrease chocolate or increase blueberry consumption. Our nudge was 
not effective. 

We propose two main explanations and one tentative explanation for 
the present failure to find a nudge effect. First, we used a different target 

group for our study; adolescent schoolchildren. So far, research on the 
Giacometti cue has been based on older target groups. A typical finding 
has been that this cue decreased chocolate consumption by between 2 
and 4 g in participants aged 35–49 years (e.g. Brunner & Siegrist, 2012; 
Stämpfli et al., 2017). The same cue increased blueberry consumption by 
approximately 6 g (e.g. Stämpfli et al., 2017). In the present study, 
however, adolescents were not affected by the nudge. Several studies 
reported that younger individuals are subjected to a pervasive presence 
of thin body shapes by the media (Derenne & Beresin, 2006; Spettigue & 
Henderson, 2004; Hogan & Strasburger, 2008). Due to this omnipres-
ence adolescents may have grown accustomed to thin body shape cues 
and remained unaffected. 

Second, we found only small effect sizes of the nudge (e.g. ƞ2
chocolate 

consumption = 0.013). Even though the Giacometti cue typically produced 
a medium effect size ranging from d = 0.39 – 0.65 (Stämpfli et al., 2017), 
some research suggested wide variations in nudge effectiveness (e.g. 
Wilson et al., 2016). For example, a review study on nudging within a 
school context reported varying increases in fruit selection by school-
children ranging from 13% to 71% comparing nudge and no nudge 
conditions (DeCosta et al., 2017). Our findings are in line with those of 
studies reporting only small effects of nudging. It is possible that our 
nudge effect was not powerful enough. Nevertheless, we deem it rele-
vant to report these findings as these are useful for possible meta- 
analysis (Lakens, 2021). 

Third, the lack of a nudge effect is tentatively attributed to psycho-
logical reactance. Several studies suggest that exposure to a thin body 
shape as a health intervention leads to a behavior opposite to that 
intended by the intervention (e.g. Brunner & Siegrist, 2012; Stämpfli 
et al., 2020). Specifically, the Giacometti cue is suggested to result in 
reactance, when consciously perceived (Brunner & Siegrist, 2012); as 
was the case in the present study. This cue has also been suggested to 
result in reactance, when individuals are aware of the purpose of the cue 
being incongruent with their goals (Stämpfli et al., 2020). As the present 
study mainly consists of non-dieters (10 dieters versus 81 non-dieters), 
arguably the purpose of the nudge was not in line with the partici-
pants’ goals. Male adolescents are more prone to reactant behavior than 
are female adolescents (Bryan et al., 2016; Seeman, Buboltz, Jenkins, 
Soper & Woller, 2004; Woller, Buboltz & Loveland, 2007). We tenta-
tively attribute the large amounts of chocolate consumed by male ado-
lescents to psychological reactance. 

Already in adolescence males and females exhibit different eating 
behaviors; males often exhibit unhealthier eating patterns than do fe-
males (e.g. Mohr et al., 2019; Heuer et al., 2015). Further studies found 
gender differences within the food domain when confronting individuals 
with primes of other individuals. These primes, for example, increased 
the preference for meat in males, but not in females (Chan & Zlatevska, 

Table 4 
Sub group analyses for the nudge and no nudge conditions.   

Males (n = 45) 

Nudge (n = 30) No nudge (n = 15)     

M (SD) M (SD) F (1, 43) p ƞ2 

Chocolate consumption 17.3 (9.19) 13.4 (8.15) 1.91 0.174 0.043 
Blueberry consumption 8.9 (5.48) 9.4 (6.43) 0.072 0.790 0.002  

Females (n = 46)  
Nudge (n = 31) No nudge (n = 15)     
M (SD) M (SD) F (1, 44) p ƞ2 

Chocolate consumption 10.4 (6.71) 10.2 (5.61) 0.01 0.923 0.000 
Blueberry consumption 9.1 (5.37) 7.7 (4.01) 0.740 0.394 0.017 

Notes: M and SD in grams. 
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2019). Females were inclined to spend more money on healthy food and 
less money on unhealthy food, while men were not (Otterbring, 2018). 
Also, priming longer-term body image goals led females to reduce their 
food intake, but not males (Minas, Poor, Dennis & Bartelt, 2016). In line 
with these studies, we found gender to predict chocolate consumption; 
male schoolchildren consumed more chocolate than did female 
schoolchildren. 

Research shows that individuals, especially younger people, make 
unhealthy food choices when hungry (Miller et al., 2016), specifically 
consuming larger amounts of chocolate (Bossel, Geyskens & Goukens, 
2019; Geyskens, Dewitte, Pandelaere & Warlop, 2008) and even over-
eating (Cheung, Kroese, Fennis & De Ridder, 2017). Hunger also 
reduced the likelihood of choosing fruit (Forwood, Ahren, Hollands, Ng 
& Marteau, 2015) and increased the likelihood of choosing chocolate 
bars (Read & Van Leeuwen, 1998). Due to an orientation on present 
needs, hungry individuals made more hedonic, rather unhealthy food 
choices (Otterbring, 2019). Priming with food-related stimuli increased 
visual attention in hungry individuals to objects that can satisfy their 
needs (Gidlöf, Ares, Aschemann-Witzel & Otterbring, 2021). We also 
found hungry schoolchildren to consume more chocolate than did sati-
ated schoolchildren. 

The liking for food is one of the motivating factors in food con-
sumption. For Germans, it is even the highest ranked factor of the Eating 
Motivation Survey. This scale describes our motivation behind our eating 
behavior (Renner et al., 2012). Younger Germans perceived eating 
palatable food as more important than older individuals (Renner et al., 
2012). We also found that schoolchildren liked the taste of blueberries 
more the more they consumed. 

We conclude the following for our two research aims: 1) the nudge 
did not increase healthy or decrease unhealthy food consumption in 
adolescent schoolchildren. Nevertheless, the present study contributes 
to the existing research on nudging. It underlines the importance of 
testing the effectiveness of a nudge before applying it to a new target 
group; especially when considering the potential negative effects of a 
thin body shape nudge. A thin body shape does not necessarily reflect 
healthy eating behavior or a healthy lifestyle, but is omnipresent in the 
lives of adolescents; 2) other factors play a role in adolescent food 
consumption. Schoolchildren’s chocolate consumption was affected by 
gender and hunger. Males consumed more chocolate than females and 
hungry schoolchildren consumed more chocolate than satiated school-
children. Blueberry consumption was influenced by taste; the more the 
adolescents liked the taste of the blueberries, the more they consumed. 

4.1. Limitations and future research 

We suggested two main explanations for the lack of a nudge effect: 1) 
adolescents as a target group, and 2) small effect sizes of the nudge. To 
assess whether the first explanation holds, our nudge needs to be applied 
to a middle-aged target group in future studies. Regarding our second 
explanation, we computed post hoc analyses regarding required sample 
sizes using G*power (Faul, Erdfelder, Lang & Buchner, 2007). In this 
way, we can discover whether our sample size (N = 91; 2 conditions) 
yielded enough power to achieve a nudge effect. Based on previous 
sample sizes and effect sizes in the Giacometti studies [e.g. N = 80 with 2 
conditions (Brunner & Siegrist, 2012); N = 114 participants with four 
conditions (Stämpfli et al., 2020); Cohen’s d = 0.39 – 0.65], we assumed 
a small to medium effect with α = 0.05; power = 0.8. Comparing our 
nudge (n = 61) and no nudge (n = 30) condition with a medium effect 
size of Cohen’s d = 0.55 resulted in an acceptable actual power of 0.8. 
For the hierarchical regression analysis with a medium effect size of 

Cohen’s f2 = 0.2 (6 predictors) we obtained an acceptable actual power 
of 0.81. Comparing our nudge effect separately for males (nnudge = 30; 
nno nudge = 15) and females (nnudge = 31; nno nudge = 15) only resulted in 
an acceptable actual power of 0.8 when we assumed a large effect size of 
Cohen’s d = 0.8. These analyses suggest that our sample size provides 
enough power to detect a nudge effect with a medium or large Cohen’s 
d effect size. To detect a small nudge effect a larger sample size is 
needed. Due to resource constraints our sample size could not be 
extended as almost all the students available participated in the study. 
Future studies should include larger sample sizes to achieve more robust 
findings. Special attention should be paid to the numbers of participants 
in the sub groups when more detailed analyses or crossover effects with 
other possible factors are planned. 

Our experimental design was largely based on the Giacometti studies 
(e.g. Brunner & Siegrist, 2012). We introduced a male and a female 
nudge. Whether participants received the male or female version 
depended on their own gender. We suggest that future studies elaborate 
on our idea of gender specific nudges. 

4.2. Practical implications 

Despite the fact that the thin body shape nudge did not have the 
expected effect, we can still draw important conclusions that help to 
tackle the societal problem of unhealthy eating behavior in adolescent 
schoolchildren. The research so far has not revealed a clear under-
standing of how, when, for which target group, and what types of nudges 
work. This lack of a clear understanding is in part attributable to the lack 
of a specific nudge theory (Bauer, Bietz, Rauber & Reisch, 2021). Our 
study shows that previously effective nudges do not always show the 
expected effect when applied to a different target group. A careful design 
and assessment of nudge effectiveness is imperative. Especially when 
designing nudge interventions targeting eating behavior for adolescents, 
potential negative effects must always be kept in mind. Gender, hunger, 
and taste predicted food consumption in our study. These findings are of 
interest to German school officials because most German schools pro-
vide food for their students, for example in cafeterias. Offering a wider 
variety of healthy, tasty food, and fewer unhealthy food options is in line 
with our results. Desserts, for example, could include fresh, sweet fruits 
instead of sugary options. 
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Fig A1. The classroom in which the experiment took place.  

Fig A2. Experimental set-up for the male and female nudge experimental conditions.  

Fig A3. Experimental set up for the no nudge condition.  
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