

[image: image1]
The role of attention and health goals in nudging healthy food choice









 


	
	
TYPE Original Research
PUBLISHED 19 October 2023
DOI 10.3389/fpsyg.2023.1270207






The role of attention and health goals in nudging healthy food choice

Marleen Gillebaart1*, Stephanie S. A. H. Blom1, Jeroen S. Benjamins1,2, Femke de Boer1 and Denise T. D. De Ridder1


1Department of Social, Health and Organizational Psychology, Utrecht University, Utrecht, Netherlands

2Department of Experimental Psychology, Utrecht University, Utrecht, Netherlands

[image: image2]

OPEN ACCESS

EDITED BY
 Jan Lauwereyns, Kyushu University, Japan

REVIEWED BY
 André Hansla, University of Gothenburg, Sweden
 Eyal Zamir, Hebrew University of Jerusalem, Israel

*CORRESPONDENCE
 Marleen Gillebaart, M.Gillebaart@uu.nl 

RECEIVED 31 July 2023
 ACCEPTED 10 October 2023
 PUBLISHED 19 October 2023

CITATION
 Gillebaart M, Blom SSAH, Benjamins JS, de Boer F and De Ridder DTD (2023) The role of attention and health goals in nudging healthy food choice. Front. Psychol. 14:1270207. doi: 10.3389/fpsyg.2023.1270207

COPYRIGHT
 © 2023 Gillebaart, Blom, Benjamins, de Boer and De Ridder. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Introduction: Nudging is a promising intervention technique that supports people in pursuing their healthy eating goals. Recent research suggests that, despite previous assumptions, disclosure of the presence of a nudge does not compromise nudge effectiveness. However, it is unknown whether attention to a nudge affects nudge effects. We assessed the role of attention systematically, by examining explicit and implicit attention to nudges, while also exploring healthy eating goals as a potential moderator.

Methods: Participants were assigned to a nudge (i.e., a shopping basket inlay with pictures of healthy items) or control condition (i.e., a shopping basket inlay with neutral pictures) and chose a snack in an experimental supermarket field study. Explicit and implicit attention (with a mobile eye-tracker) to nudges, healthiness of snack choice, and healthy eating goals were assessed.

Results: Results showed that attention to the nudge did not hamper the nudge’s effect. Furthermore, individuals with strong healthy eating goals made healthier food choices in the nudge condition. Individuals with weak to non-existent healthy eating goals were not influenced by the nudge.

Discussion: Findings are in line with the viewpoint that nudging does not by definition work ‘in the dark’, and suggests that nudges support people in adhering to their healthy eating goal.
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1. Introduction

Employing ‘nudging’ as an intervention technique can make the desirable, healthier choice the easier choice (Thaler and Sunstein, 2008; Marteau et al., 2011; De Ridder et al., 2017). This approach for promoting people’s health behavior is in line with advice from the World Health Organization (WHO) stating that in order to combat the current obesity epidemic, healthier food choices should be made the easier choices (World Health Organization, 2021a,b). Nudges are defined as “any aspect of the choice architecture that alters people’s behavior in a predictable way without forbidding any options or significantly changing their economic incentives” (Thaler and Sunstein, 2008, p. 6). Recent meta-analyses confirm that nudging can stimulate healthy food choices (Arno and Thomas, 2016; Bucher et al., 2016; Broers et al., 2017; Cadario and Chandon, 2020). Importantly though, knowledge on the psychological premises and the boundary conditions of nudging remains limited (Marchiori et al., 2017; Szaszi et al., 2018; Harbers et al., 2020). Because of its potential and popularity, it is vital that we know how nudges operate in terms of the roles of people’s attention to nudges and their pre-existing (health) goals.

The nudge concept is derived from notions on dual process theories, roughly dividing human decision making into two types: ‘system 1’ and ‘system 2’ reasoning (e.g., Kahneman, 2003; Evans, 2008; Melnikoff and Bargh, 2018; though there continues to be debate on these theories, see for example Keren and Schul, 2009; Bago and De Neys, 2017; Melnikoff and Bargh, 2018). A core premise of nudge theory is that nudges do not work by combating individuals’ prevalent fast, automatic, and effortless system 1 reasoning (e.g., Gigerenzer, 2015), but rather by making use of this system by redirecting it towards more desirable choices. The common assumption that nudge effectiveness stems from its influence on behavior automatically, and therefore outside of the realm of attention, has however not been tested in an extensive and systematic manner (Marchiori et al., 2017). An unanswered question is whether nudging works exclusively works via individuals’ fast and automatic (also referred to as ‘system 1′) reasoning, as posited in the original introduction of the nudge concept (Thaler and Sunstein, 2008). If this would be the case, attending to a nudge would interfere with a nudge’s effectiveness, as it would imply a switch to more reflective (also referred to as ‘system 2′) reasoning. However, recent studies have suggested that nudge disclosure does not necessarily compromise effectiveness (Papies et al., 2014; Van Gestel et al., 2018; Huitink et al., 2020).

A few studies have assessed the effect of explicitly disclosing the presence of a nudge on a nudge’s effectiveness, showing that this does not decrease the nudge’s effect (e.g., Kroese et al., 2016; Cheung et al., 2019). For example, a field study in a hospital cafeteria found that placing fresh fruits at the front counter of a take-away food vendor increased sales of these products, irrespective of the presence of a disclosure message conveying the purpose of the nudge (Cheung et al., 2019). Similar findings have been reported in studies in which desirable choices other than healthy diet choices were nudged (e.g., Loewenstein et al., 2015; Steffel et al., 2016; Bruns et al., 2018). Explicit disclosure of a nudge thus does not appear to interfere with the nudging effect. However, disclosing the presence of a nudge need does not necessarily mean that individuals are paying attention to a nudge (Marchiori et al., 2017).

The few studies that do explicitly report on attention to nudges generally show that only a small number of people spontaneously notice a nudge when probed about their attention to the nudge (e.g., Kroese et al., 2016; Van Gestel et al., 2018; Blom et al., 2021). For instance, when asked if they noticed anything out of the ordinary in a supermarket, only 26% of participants reported to have perceived a nudge in a field study nudging healthy food choices (Blom et al., 2021). Importantly, attending to a nudge did not impede the nudging effect, as the nudge stimulated healthy food choice irrespective of whether participants reported to have noticed the nudge. In another field study nudging healthy food choices by using an inlay in a supermarket shopping cart (Huitink et al., 2020), attention to the nudge was probed by referring more specifically to the location of the nudge, namely by asking customers if they noticed anything different in their shopping cart. Here, about 73% of customers noticed the nudge, a much higher proportion than reported in other studies (e.g., Van Gestel et al., 2018; Blom et al., 2021), which may be due to the specificity of the question probing nudge attention. Importantly, attention to the nudge did not hamper effectiveness but rather proved a boundary condition as only nudge-attending customers purchased the nudged products. Other studies (Papies et al., 2014; Van der Laan et al., 2017) likewise suggest that attention to a nudge might be more prevalent than assumed based on studies probing attention to nudges in a more general manner. In an online study for instance, participants paid more implicit attention, as measured by eye-tracking, to a banner displaying a health nudge vs. a control banner (Van der Laan et al., 2017). While this study shows that eye-tracking can be suitable to measure implicit attention to a nudge, the role of implicit attention in the nudge’s effectiveness was not examined.

Taken together, recent research suggests that attention to a nudge as well as explicit disclosure of the presence of a nudge does not hamper nudge effectiveness. This suggests that contrary to what would be expected based on the theoretical premises of nudging, nudging does not solely hinge on system 1 decision making. In fact, recent research shows that nudges can also be effective under system 2 decision making where people were encouraged to reflect on their choice (Van Gestel et al., 2020). However, the role of attention in nudging remains to be examined systematically, as indicated by the discrepancy in findings of studies employing different measures of attention to nudges. This underlines the importance of using specific and detailed questions to probe (explicit) attention to a nudge, as well as the importance of corroborating self-report measures by use of implicit measures of attention like eye-tracking.

In addition to attention as an important factor in how nudges operate, research into nudging should also consider whether nudges support people’s in pursuing their pre-existing (health) goals, or whether they affect behavior regardless of any pre-existing goals. Previous studies have indicated that pre-existing preferences can be considered a relevant boundary condition for nudging (Sunstein, 2017; De Ridder et al., 2022). The current study therefore also takes into account whether the nudged behavior aligns with an individuals’ goals or preferences. The fact that most people do not meet the recommendations for a healthy diet (De Ridder et al., 2017), despite their healthy eating goals (De Ridder et al., 2014), makes examination of the role of healthy eating goals in nudging healthy food choice highly relevant. Recent research suggests that nudging might be ineffective when individuals already have a strong preference for the nudged behavior (Venema et al., 2019, 2020). However, it should be noted that these studies examined nudging in lab studies, in choice settings which were less complex and tempting than in real life. In more complex and tempting real life settings, nudges may prove effective in supporting individuals only when they align with people’s healthy eating goals (De Ridder et al., 2022).


1.1. Current study

The current study examines the role of attention and health goals in nudging the purchase of healthy food options in an experimental field study in a supermarket, with healthiness of snack choice as the main outcome measure. Stimulating healthy snack choice is important as snacking tends to involve the consumption of food of poor nutritional quality (Larson and Story, 2013), and is associated with unhealthy diet and obesity (Forslund et al., 2005). Because snacks are predominantly consumed at home (e.g., Kerr et al., 2010; Myhre et al., 2015; Schlinkert et al., 2020), decisions made in the supermarket largely define the snacks people end up consuming (Papies et al., 2014), deeming the supermarket a relevant location to nudge healthier snack choices.

We hypothesized that nudge effectiveness would not be hindered by attention to the nudge, hence that the nudge is also effective when people pay attention to the nudge – either implicitly or explicitly. As it has been reasoned that nudging might only be effective when the nudged behavior aligns with people’s goals (De Ridder et al., 2022), we also examined the role of healthy eating goals as a potential moderator of the nudging effect. Specifically, we explored whether the nudge only stimulates healthier food choices for people with a healthy eating goal. If the goal to eat healthily is weak or non-existent, we did not expect that the presence of a nudge would result in a healthy choice regardless of whether people pay attention to the nudge. This study furthers the rather limited knowledge on the psychological factors involved in nudging (Marchiori et al., 2017), by examining the role of attention and healthy eating goals in nudging in a complex, real-life choice environment.




2. Materials and methods


2.1. Study design and sample size

This study examined healthy food choice by means of an experimental field study in a supermarket. We compared the effect of a nudge condition, in which images of healthy food products were depicted in the shopping basket participants use during the task, to a control condition in which the images depicted neutral food products. Participants were randomly assigned to either the nudge or control condition. Plasticized pictures were placed in the shopping baskets participants used for their shopping. In the experimental nudge condition, healthy food products were depicted: a yellow banana, brown peanuts, and red tomatoes (Figure 1A). In the control condition, neutral food products were depicted: a yellow bottle of lemon juice, three brown bags of baking powder, and three red cans of tomato paste (Figure 1B). Colors of the pictures in both conditions were similar.
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FIGURE 1
 Pictures used in the nudge condition (A) and the control condition (B).


Healthiness of snack choice was the main dependent variable. Explicit attention to the pictures and healthy eating goals were measured by use of questionnaires. A mobile eye tracker was used to measure participants’ eye movements during the task in order to determine their fixations on the pictures depicted in the shopping basket, i.e., implicit attention to the pictures.

As no previous studies examined the effect of implicit attention in combination with nudging on food purchases in a supermarket field study, the required sample size was initially based on sample sizes previously used in field studies employing mobile eye-tracking (Otterbring et al., 2014; Wästlund et al., 2015). In line with these studies, we aimed to recruit approximately 50 participants per condition, hence 100 participants in total. Running a sensitivity analysis in G*Power 3.1 (α = 0.05, power = 80%, N = 97, number of predictors = 5) for a multiple regression analysis indicated that we would be able to detect a difference of small to medium effect size between the two experimental conditions in our experimental design, effect size f2 = 0.08. The study was approved by the Ethics Review Board of the Faculty of Social and Behavioral Sciences at Utrecht University, filed under number FETC19-032.



2.2. Participants

Participants were Dutch speaking customers doing their grocery shopping at a supermarket in a large city in the Netherlands. Upon entering the supermarket, all customers were approached and asked whether they were willing to participate in a study. Participants were then included if they were at least 18 years old, did their grocery shopping unaccompanied, did not wear eyeglasses, did not have severely drooping eyelids, and were not wearing mascara. The latter three criteria were related to the ability to correctly wear and use the mobile eye tracker. In total, 107 participants took part in this study. Twelve participants had to be excluded because they did not correctly follow the instructions. Of these participants, eleven were excluded because they chose more than one snack, and one because of asking someone else in the supermarket for advice about which snack to choose.

This resulted in a final sample of ninety-five participants (49 female), with ages ranging from 18 to 66 (Mage = 35.96 years old, SDage = 12.79 years). The majority (77%) had attained high levels of education, 20% attained middle levels of education, and 3% attained low levels of education, according to the European Qualifications Framework (European Commission, n.d.). Based on their self-reported weight and height, the majority of participants (71%) had normal weight, while 29% had overweight. Three participants did not answer some of the questions, but were included in the analysis of the other variables. For the eye tracking data only, fourteen extra participants were excluded, due to a failure of the eye tracker glasses to record their eye fixations (8 participants) or because the participant also did their own groceries during their snack shopping task (6 participants).



2.3. Procedure

Data collection was done on weekdays over the course of 2 weeks, between 10 AM and 4 PM. When customers entered the supermarket, they were invited to participate in an experiment for which they would receive a free product and a present. If the customer was interested, it was explained that: “We would like to investigate how people make decisions in the supermarket.” Participants were told that they would have to wear a mobile eye tracker and carry a shopping basket. After signing the informed consent, the eye tracker was installed and calibrated. Then, the task was explained as follows: “Buy a snack of maximum two euros and fifty cents. A snack is something you can eat now or later in between your three main meals” (Hess et al., 2016). Following this introduction, participants were provided with the shopping basket with a plasticized picture in it, entered the supermarket, picked the snack of their choice and walked to the checkout line. There, the experimenter was waiting for them, removed the eye tracker and paid for the chosen product. Before leaving the supermarket, participants were asked to fill out a questionnaire, after which they were debriefed. Participants were asked not to tell other people about the goal of the experiment. Upon finalizing the experiment, participants received their chosen snack and an additional present (i.e., pens and notepads). They could leave their email address if they wanted to participate in a raffle for a gift coupon of 20 euros.



2.4. Measures


2.4.1. Healthiness snack choice

To examine whether the nudge was effective in stimulating healthier snack choices, we calculated the Nutri-Score (Chantal et al., 2017) of the chosen snacks. These scores were subsequently recoded into a numerical score for the analyses such that a higher score reflected a healthier snack choice (i.e., Nutri-score E = 1, D = 2, C = 3, B = 4, A = 5). For unprocessed fruits or vegetables, no Nutri-score can be calculated. These products were therefore manually scored, and received a score of 5.

It was verified whether snack choices that are objectively (i.e., based on Nutri-score) healthier were also considered healthier choices by participants. The perceived healthiness of participants’ snack choice was measured using the statement “I think this product is a healthy choice,” to be answered with yes or no. A Pearson’s correlation showed that healthiness snack choice as indicated by the Nutri-score was positively associated with perceived healthiness snack choice, r = 0.57, p < 0.001. This indicates that participants’ perception of healthiness of their chosen snack was accurate.



2.4.2. Explicit attention

Explicit attention to the pictures was measured with three items. First, we asked “Have you looked at the pictures in the shopping basket?,” to be answered with yes or no. Second, we asked “How extensively have you looked at the pictures in the shopping basket?” to be answered on a scale from 1 (not extensively at all) to 7 (very extensively) (based on Papies et al., 2014). Third, an open question was added in which we asked participants to write down the depicted products in the shopping basket. They could write down the products they remembered, or answer that they did not know. The answers to this question were subsequently coded into 0 (I do not know/false), 1 (remembered one product correctly), 2 (remembered two products correctly), and 3 (remembered all three products correctly).



2.4.3. Implicit attention

A Tobii Pro Glasses 2 mobile eye tracker was used to measure gaze behavior of participants at 50 Hz. The glasses’ head unit of the eye tracker was fit on the participants’ head like normal glasses. One point calibration of the system was performed (in line with the manufacturers procedure) for each participant individually by use of a calibration card. Raw eye tracking data was preprocessed and coded with respect to fixations by use of GazeCode (Benjamins et al., 2018) in Matlab. Fixations were operationalized by use of a slow-phase classifier (Hooge and Camps, 2013; Benjamins et al., 2018). Fixations on the pictures in the shopping basket as well as the total number of fixations during the shopping task were used to calculate the percentage of fixations on the pictures.



2.4.4. Healthy eating goal

To measure whether participants considered healthy eating important, they rated the statement “I think it is important to eat healthily,” on a scale from 1 (totally disagree) to 7 (totally agree) (Van Gestel et al., 2018).



2.4.5. Control measures

The following control measures were included: hunger, BMI, general snacking habit, and store familiarity. These measures are described in more detail in the Supplementary material.




2.5. Statistical analyses

We first checked whether randomization across experimental conditions was successful by comparing the control measures of participants in the two different conditions. Subsequently, we examined whether explicit and implicit attention differed based on condition by means of a Mann–Whitney U-tests. We then conducted multiple regression analyses including experimental condition and interactions between condition and both types of attention, as well as healthy eating goal, to test whether nudges were effective when customers paid attention to them, and to examine the role of healthy eating goals in nudging.




3. Results


3.1. Descriptive analyses and randomization checks

Means and standard deviations of variables of interest for the whole sample and per condition are presented in Table 1.



TABLE 1 Means and standard deviations for variables of interest, in total and per condition.
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3.1.1. Randomization checks

Independent samples t-tests indicated that age (p = 0.711), BMI (p = 0.367), general snack habit (p = 0.896), store familiarity (p = 0.278), and hunger (p = 0.074) were not significantly different across conditions. Gender (Fisher exact test p = 0.540) and educational level (Pearson Chi-square test p = 0.723) were not significantly different across conditions either, indicating successful randomization.



3.1.2. Attention

We first examined whether implicit attention (percentage of fixations on the pictures) was associated with explicit self-reported attention to the pictures. Participants who reported to have looked at the pictures had higher implicit attention scores (M = 1.69, SD = 3.20), compared to those who reported not to have looked at the pictures (M = 0.66, SD = 1.09, U = 528.00, p = 0.009). Furthermore, the more extensively participants reported to have looked at the pictures, the higher their implicit attention score (r = 0.22, p = 0.050,). Lastly, the more pictures participants recalled correctly, the higher their implicit attention score (r = 0.27, p = 0.017). Next, we examined whether the three explicit attention measures were positively associated with each other, which was the case. Participants who reported to have looked at the pictures also reported to have looked more extensively at the pictures (r = −0.63, p < 0.001), and remembered more pictures correctly (r = −0.47, p < 0.001). Furthermore, the more extensive participants reported to have looked at the pictures, the more pictures they remembered correctly (r = 0.54, p < 0.001). Together, these findings suggest substantive associations within and between explicit and implicit measures of attention, indicating that self-reported attention is backed up by unbiased implicit attention to the nudge.




3.2. Nudge condition and attention

We assessed whether participants paid more explicit attention in the nudge compared to the control condition. A Fisher’s exact test revealed that 75.0% of participants in the nudge condition reported to have looked at the displayed pictures, while in the control condition only 43.1% of participants reported to have looked at the displayed pictures, p = 0.002, Phi = 0.32. A Mann–Whitney U-test showed that participants in the nudge condition also looked at the pictures more extensively (M = 2.77, SD = 1.83), than participants in the control condition (M = 1.86, SD = 1.25), U = 1456.50, p = 0.008. Moreover, a Mann–Whitney U-test confirmed that the number of correctly remembered displayed pictures was significantly higher for participants in the nudge condition (M = 0.66, SD = 0.57), compared to those in the control condition (M = 0.27, SD = 0.45), U = 1516.50, p < 0.001. Finally, a Mann–Whitney U-test demonstrated that participants in the nudge condition (M = 1.57, SD = 3.51) did not pay more implicit attention to the nudge compared to the control condition (M = 0.98, SD = 1.17), U = 849.00, p = 0.777.

Taken together, the nudge (vs. control) condition was associated with more explicit, but not implicit attention to the pictures displayed in the shopping cart. We consider the reported extensivity of looking at the pictures the most informative measure of explicit attention. We will therefore employ this measure in the main analyses.



3.3. Main analyses


3.3.1. Influence of nudge condition, explicit attention, and healthy eating goal on snack choice

To examine the role of explicit attention in nudge effectiveness, we conducted a multiple hierarchical regression analysis with centralized healthy eating goal as a moderator. In the first step, experimental condition (0 = control, 1 = nudge), explicit attention, and healthy eating goal were included. In the second step, the interaction terms condition*explicit attention and condition*healthy eating goal were added as predictors of the dependent variable healthiness of snack choice (Nutri-score). Both the model including only main effects and the model including interaction effects were not significant, F (3, 91) = 0.07, p = 0.98, R2 = 0.00, Adjusted R2 = −0.03 and F (5, 89) = 1.47, p = 0.208, R2 = 0.08, Adjusted R2 = 0.02, respectively.

Neither condition, explicit attention, healthy eating goal, or the interaction term between experimental condition and attention did significantly predict healthy snack choice. The absence of an interaction effect between condition and attention indicates that the nudge did not stimulate healthier snack choice, irrespective of whether the participant paid attention to the displayed pictures or not. The only significant predictor of healthy snack choice was the interaction term between condition and healthy eating goal, β = 0.31, t = 2.65, p = 0.010. Simple slope tests were performed to probe this interaction for one SD above and below the mean of healthy eating goal (Aiken et al., 1991). The simple slope for a high healthy eating goal was significant, t (94) = 2.43, β = 0.96, p = 0.017, while the simple slope for a low healthy eating goal was not, t (94) = −1.64, β = −0.85, p = 0.104. This implicates that for people with a strong healthy eating goal the nudge resulted in healthier snack choices compared to people with weaker healthy eating goals (see the Supplementary materials for a visual depiction of the simple slope analysis). Hence, healthy eating goals indeed moderated the nudging effect in line with expectations.

In order to examine whether the interaction between nudging and a healthy eating goal was further qualified by an interaction with attention (e.g., people with a stronger healthy eating goal paying more attention to the nudge), a second multiple regression analysis was performed including this three-way interaction term in the second step. However, this three-way interaction term did not predict healthiness snack choice (p = 0.935), while the interaction term between experimental condition and healthy eating goal remained the only significant predictor of healthiness snack choice (p = 0.013). This indicates that attention, as expected, did not hamper the nudging effect (see Table 2).



TABLE 2 Regression model for explicit attention including interactions with healthiness snack choice as dependent variable.
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3.3.2. Influence of nudge condition, implicit attention, and healthy eating goal on snack choice

To examine the role of implicit attention in nudge effectiveness, we conducted another hierarchical regression analysis with centralized healthy eating goal as a moderator. In the first step, experimental condition (0 = control, 1 = nudge), implicit attention, and healthy eating goal were included. In the second step, the interaction terms condition*implicit attention and condition*healthy eating goal were added as predictors of the dependent variable healthiness of snack choice (Nutri-score). Both the model including only main effects and the model including interaction effects were not significant, F (3, 77) = 0.14, p = 0.94, R2 = 0.00, Adjusted R2 = −0.03 and F (5, 75) = 1.77, p = 0.129, R2 = 0.11, Adjusted R2 = 0.05, respectively.

The absence of an interaction effect between condition and attention again indicates that the nudge did not stimulate healthier snack choice, irrespective of whether the participant paid attention to the displayed pictures or not. As can be seen in Table 3, the interaction term between condition and health goal was the only significant predictor, β = 0.29, t = 2.21, p = 0.030. Simple slope tests were performed to probe this interaction for one SD above and below the mean of healthy eating goal (Aiken et al., 1991). The simple slope for high health goal was not significant but did show a marginally significant trend, t (80) = 1.93, β = 0.85, p = 0.058. The simple slope for low health goal was not significant and did not show a trend, t (80) = −1.51, β = −0.76, p = 0.134. This suggests that, even though both simple slopes did not reach significance, for people with a stronger health goal the nudge (vs. control) induced healthier snack choices.



TABLE 3 Regression model for implicit attention including interactions with healthiness snack choice as dependent variable.
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4. Discussion

The present study examined the role of attention and healthy eating goals in nudging healthy food choice. To date, discrepant findings have been reported in the literature with respect to the role of attention to nudges in nudges’ effectiveness, which can possibly be explained by the variety of methods used to probe attention, including relying on merely disclosing the presence of a nudge. Therefore, we measured explicit attention by use of specific and detailed questions, and implicit attention by use of eye-tracking in order to substantiate the explicit attention measures.

With respect to attention to the nudge, participants in the nudge condition paid more explicit, but not implicit attention to the pictures displayed in the shopping basket (i.e., the nudge) than participants in the control condition did [in line with Van der Laan et al. (2017), Papies et al. (2014), and Huitink et al. (2020)], a difference which showed on all three measures of explicit attention. In fact, 75% of participants in the nudge condition reported to have paid attention to the nudge. This is a much larger proportion than reported in studies probing spontaneous nudge awareness (e.g., Van Gestel et al., 2018; Blom et al., 2021), but it concurs with recent results of a study probing attention to a nudge with more specific questions (Huitink et al., 2020). Importantly, although the implicit attention measure was correlated with the explicit attention measures, there were no differences in implicit attention between the nudge and control condition, emphasizing that the specificity of the questions asked is an important factor when assessing aspects of attention. Together, the findings indicate that attention to nudges is more common than previously assumed, but that this attention is especially revealed when people are being asked about specific aspects of the nudge.

It was hypothesized that attention to the nudge would not impede nudge effectivity. There was no main effect of nudging on healthiness food choice, and no moderation of nudging by attention. Hence, the nudge was not effective in stimulating healthier food choices in the supermarket setting, irrespective of attention paid to the nudge. This finding suggests that nudge effectiveness does not rely on whether people are paying attention to a nudge. However, the nudge did stimulate healthy food choice for individuals with strong healthy eating goals, but not for participants with weak or nonexistent healthy eating goals. In fact, the latter group seems to show the opposite effect, although not statistically significant. The finding that healthy eating goals played a relevant role in nudge effectiveness concurs with the notion that pre-existing preferences are a relevant boundary condition for nudging (Sunstein, 2017; De Ridder et al., 2022). This moderation was not further qualified by an interaction with attention: individuals with strong healthy eating goals chose healthier snacks when nudged, irrespective of explicit attention. This indicates again that, as hypothesized, attention did not hinder the nudge’s effect and replicates previous research showing that nudges remain effective when individuals spontaneously notice a nudge (e.g., Van Gestel et al., 2018; Blom et al., 2021). It also concurs with the finding that enhancing system 2 reasoning does not render nudging ineffective (Van Gestel et al., 2020).

The finding that the nudge was only effective for individuals with goals that aligned with the nudge corresponds with the notion that a nudge would serve “the declared self-interests of those being nudged” (Hansen, 2016, p. 158) by supporting them in adhering to their goals. However, our findings appear to contrast with previous research indicating that nudges might be ineffective when individuals already have a strong preference for the nudged behavior (Venema et al., 2019, 2020). A possible explanation for this apparent discrepancy may be that the current study examined preferences and nudging in a real-life food choice setting with an abundance of potential temptations that do not align with healthy eating goals. This context probably makes it more difficult for individuals with healthy eating goals to act upon their goals, thus leaving more room for impact of a nudge supporting their goals as compared with less realistic and less tempting settings.

A limitation of the current study is that participants made only one food choice, and especially considering the supermarket setting, future research should also examine whether a nudge would affect multiple food choices. Another limitation may lie in the fact that participants made their choice while wearing a mobile eye-tracker, creating a more artificial supermarket experience than usual. Nevertheless, the mobile eye-tracker still allowed participants to move freely in a real supermarket environment during the study.

The current study’s results are particularly relevant with respect to the ongoing debate on the legitimacy of nudging. Nudges have been accused of operating ‘in the dark’ (Bovens, 2009) and, based on this notion, could be regarded as manipulative and undermining people’s freedom of choice (e.g., Bovens, 2009; Blumenthal-Barby and Burroughs, 2012; Grüne-Yanoff, 2012; Hansen and Jespersen, 2013; Gold et al., 2020). To date, this debate has largely relied on hypothetical situations and ethical arguments (De Ridder et al., 2022), though a recent line of empirical studies suggests that autonomy is not threatened in nudging contexts (Michaelsen et al., 2021; Wachner et al., 2021). The results of the current study further indicate that nudging does not necessarily compromise autonomy but rather may support it: the nudge was only effective for participants with healthy eating goals, indicating that the nudge contributed to choice-autonomy by supporting people to choose in line with their personal preferences while they were aware of the presence of the nudge (Schmidt and Engelen, 2020; De Ridder et al., 2022). Moreover, the absence of a hindering effect of attention indicates that nudges may operate in the dark, but also in the bright light of day.



5. Conclusion

The current study systematically examined the role of attention and healthy eating goals in nudging in a complex, real-life choice environment. Our findings show that nudging was only effective for individuals whose goals aligned with the nudged behavior. Attention did not hinder this nudging effect. These results advance the rather limited knowledge on psychological factors involved in nudging (Marchiori et al., 2017) by shedding light on the role of attention and personal goals in nudge effectiveness, thereby contributing to the ongoing debate on the legitimacy of nudging as an intervention technique.
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