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Abstract 

Background. The abundant availability of tempting unhealthy food in the current environment 

has been blamed for the high prevalence of overweight. Making tempting but unhealthy food less 

accessible has been proposed as a useful strategy for cooling down the temptation. The 

accessibility of food creates a self-regulation dilemma requiring individuals to choose between 

either or not eating and to regulate amount of intake. In the present study, we investigated 

whether decreasing accessibility of unhealthy snacks by increasing distance can reduce intake. 

Method. In a lab environment, healthy female participants (N=81) were presented unobtrusively 

with unhealthy snacks in one of three conditions. Distance to the snacks and thus accessibility 

was varied across conditions and was either 20, 70, or 140 centimetres.  

Results. Despite equal craving and wanting, participants in either distant condition ate less 

snacks than those in the proximal condition and were less likely to eat at all. 

Discussion. Making unhealthy snacks less easily accessible appears to be an effective strategy in 

cooling down the temptation, and decreasing the probability and amount of intake. Follow-up 

studies will be conducted to assess the underlying mechanism and potential for implementation 

in health promoting interventions. 
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Introduction 

The easy and abundant availability and accessibility of inexpensive, good-tasting, tempting and 

energy-dense food is increasingly high in developed countries (Hautvast, 2003; Hill, Wyatt, 

Reed, & Peters, 2003). Combined with larger food portion sizes and few opportunities for 

physical exercise due to advances in technology and transportation, this has been identified as 

contributing to the high prevalence of overweight (25 ≤ body mass index (BMI) > 30 kg/m²) and 

obesity (BMI ≥ 30 kg/m²) (Gast, Frenken, Van Leest, Wendel-Vos, & Bemelmans, 2007; Hill & 

Peters, 1998). Weight gain results from a positive energy balance, which occurs when energy 

intake is greater than energy expenditure (Gast et al., 2007). The energy imbalance has been 

attributed in part to work environments due to physical inactivity during office work and access 

to unhealthy food in company cafeterias (Engbers, Van Poppel, Chin A Paw, & Van Mechelen, 

2005). 

Weight gain constitutes a risk factor for developing overweight and obesity later in life 

(Wammes, Breedveld, Kremers, & Brug, 2006). The prevalence of overweight and obesity are a 

cause for concern in the Netherlands. Based on self-reported weight and length, the prevalence 

of overweight in the adult population was 45 percent in 2007 (Visscher, Viet, Van Den Brink, & 

Gommer, 2008). This is an alarmingly high number considering the possible consequences of 

overweight and obesity, which include increased absence from work and increased health care 

costs (Polder, Takken, Meerding, Kommer, & Stokx, 2002); lowered quality of life (Fontaine & 

Barofsky, 2001; Kolotkin, Meter, & Williams, 2001; Kushner & Foster, 2000); increased risk of 

developing diabetes, cardiovascular disease, and some types of cancer, such as colon cancer 

(Field, Coakley, Must, Spadano, Laird, Dietz et al., 2001; Visscher & Schoemaker, 2008). These 
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possible consequences of overweight and obesity warrant an investment into possible prevention 

or treatment strategies for weight gain. 

Since the environment facilitates excessive eating, environmental changes have been 

proposed to provide opportunities for healthy eating (Hill & Peters, 1998). Environmental 

interventions incorporate community-level or population-level changes aiming at inducing 

change in behavior without requiring people to actively enroll in a programme (Glanz & 

Mullis, 1988). Environmental interventions are particularly useful in prevention of mild 

overweight (Bagust, Roberts, Haycox, & Barrow, 1999). These approaches have shown 

promising results particularly for increasing consumption of healthy foods (e.g., Feunekes, 

Gortemaker, Willems, Lion, & van den Kommer, 2008; Horgen & Brownell, 2002; Jeffery, 

French, Raether, & Baxter, 1994; Steenhuis, Van Assema, Van Breukelen, Glanz, Kok, & 

De Vries, 2004; Wammes et al., 2006) indicating that a focus on environmental changes to 

improve healthful eating is justified. 

When increased consumption of healthy food is not compensated by a decrease in 

intake of unhealthy food total caloric intake may actually be higher. To avoid weight gain and 

restore the energy-balance or to promote weight loss and invert the energy balance people need 

not only eat more healthy foods, but also less unhealthy foods (Faith, Fontaine, Baskin, & 

Allison, 2007). The processes involved in balancing immediate needs such as a craving for tasty 

unhealthy food and long term goals such as preventing weight gain and staying healthy are 

referred to as self-regulation. A self-regulation dilemma arises when individuals are required to 

choose between an immediate need and a long term goal (De Ridder & De Wit, 2006). When 

craving for unhealthy tempting food increases one is less likely to act on long term health goals 

and one is more likely to succumb to temptation instead (Herman & Polivy, 2004). To help tilt 
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the balance in the right and healthy direction, we consider it to be important to identify 

environmental approaches that provide opportunities to reduce intake of unhealthy food. 

Environmental interventions 

In a leading review on community-level and population-level environmental interventions, Faith 

and colleagues (2007) discuss three possible environmental approaches towards eating behavior 

for the purpose of reducing population obesity. They evaluate the effects of taxing unhealthy 

foods or subsidizing healthy foods (i.e. taxing/subsidizing); the effects of restricting availability 

of certain unhealthy foods (i.e. availability); and the effects of manipulating the ease of food 

access (i.e. accessibility) on food acquisition, food intake, and weight status. The availability 

strategy differs from the accessibility strategy by either providing or restricting all access to 

certain foods, whereas in the accessibility strategy the ease with which food can be obtained is 

varied. The authors show that all three approaches can potentially improve healthful eating. 

However, their effectiveness in influencing food intake has not been comprehensively tested in 

randomized controlled trials. Most evidence comes from nonrandomized observational studies, 

that show promising results nonetheless (Faith et al., 2007). Subsidizing healthy food has been 

shown to increase sales of healthy snacks and to slightly decrease sales of unhealthy snacks in 

five studies discussed by Faith and colleagues (2007). However, consumption was not assessed. 

Although taxing of unhealthy food has been rather extensively discussed in several papers, no 

studies were identified assessing its merit in decreasing intake of unhealthy food. Faith and 

colleagues suggest this results from taxing being perceived as a highly negative strategy. The 

authors present results from an ecological observational study, indicating that countries with 

more restrictive food policies have lower obesity rates. However, this association may not extend 

to restriction of availability as a strategy, since the potential for drawing conclusions based on 
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ecological observational studies is limited (Kirk, 1982). Restriction of availability of certain 

foods may produce adverse effects, since it may promote over-consumption of those foods at 

later times when they are available, as has been shown in studies with children (e.g., Birch & 

Fisher, 2000). It has been suggested that similar adverse effects such as an increased desire for 

specific foods may occur in adults in response to restriction (Mann & Ward, 2001). Although 

restriction of availability and taxing appear to be potentially useful in decreasing intake, their 

aforementioned drawbacks discourage their application. The final and most extensively studied 

approach presented by Faith and colleagues (2007) is manipulating the accessibility of food, 

which will be discussed in further detail. 

Food accessibility 

Research has typically focused on increasing the accessibility of healthy food to increase 

opportunities for healthy choices. Evidence from several observational studies but also 

randomized clinical trials suggests that increased accessibility of healthful foods may lead to 

increased acquisition and consumption (Faith et al., 2007). The authors define accessibility of 

food as the rapidity and ease with which food can be obtained. In several studies discussed by 

Faith and colleagues (2007) food accessibility is operationalized as (1) the distance to certain 

foods or the distance to retailers (Edmonds, Baranowski, Baranowski, Cullen, & Myres, 2001; 

Morland, Wing, & Roux, 2002), (2) the access to means of transportation to travel that distance 

(Dibsdall, Lambert, Bobbin, & Frewer, 2003), (3) the degree to which food is prepared or ready 

for consumption (e.g., cut or sliced; Cullen, Baranowski, Owens, Marsh, Rittenberry, & De 

Moor, 2003), (4) the extend of assortment of certain foods (Cullen, Baranowski, Klesges, 

Watson, Sherwood, Story et al., 2004; Fiske & Cullen, 2004), and (5) free provision of foods 

(Eriksen, Haraldsdottir, Pederson, & Flyger, 2003; Jeffery, Wing, Thorson, Burton, Raether, 
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Harvey et al., 1993; Weststrate, Van Het Hof, Van Den Berg, Velthuis-te-Wierik, De Graaf, 

Zimmermanns et al., 1998; Wing, Jeffery, Burton, Thorson, Nissinoff, & Baxter, 1996).The 

common denominator in these studies seems to be the interpretation of accessibility as the ease 

or the degree of effort with which the product can be obtained. For the purpose of this article this 

definition of food accessibility as the ease with which food can be obtained will be adopted. 

Food accessibility can be varied by varying distance to the food, with short distance representing 

easy access and a long distance representing difficult access. Manipulating distance within a 

single location seems a particularly useful accessibility strategy, since it allows for relatively 

constant levels of associated effort across participants regardless of their means of transportation 

or financial means. 

To our best knowledge the effect of manipulating the accessibility of unhealthy foods, 

as opposed to healthy foods, has not yet been studied. Potentially suitable environments for the 

implementation of this strategy are school and workplace cafeterias. These environments 

generally have a limited assortment of foods and provide an opportunity to offer products that 

will most likely be consumed directly after purchase. Furthermore, many people spend most of 

their waking hours in a school or work environment rendering these important target 

environments (Engbers et al., 2005). When tempting, unhealthy food is available, even at various 

degrees of accessibility, one is required to balance immediate craving and the long term 

importance of staying healthy, thus choosing between either or not eating and regulating the 

amount of intake. Given the positive results that research on manipulating accessibility has 

generated for intake of healthy food, it is plausible that decreasing accessibility of unhealthy 

food can be effective in decreasing intake. 
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Mechanism by which intake might be decreased 

In their review, Faith and colleagues (2007) do not discuss a potential underlying mechanism 

through which manipulating accessibility can exert its influence. An explanation for the 

mechanisms underlying the resistance of immediate temptation in the course of goal pursuit 

is provided by Metcalfe and Mischel (1999) who propose, based on their hot/cool systems 

model,  that temptation maybe cooled down.. The hot system is impulsive and specialized in 

quick emotional processing of cues thus creating action-readiness. In contrast, the cool 

system is reflective and specialized in complex thought. It aims to override the hot system 

and to temper that action-readiness. The authors suggest that when a tempting stimulus 

activates the hot system, with little opportunity for cool control over the hot system, the 

individual will succumb to temptation. Interestingly, and particularly relevant for the present 

study, the authors suggest that temptation can be cooled down and provide several strategies 

to do so. In a strategy analogous to the accessibility strategy proposed by Faith and 

colleagues (2007), the initial activation of the hot system is diminished by less salient 

exposure to the stimulus. Less salient exposure to the tempting stimulus leads to less 

activation of the hot system, thereby decreasing the probability of traversing the hot pathway 

and consequently decreasing the chance of impulsive reaction to the stimulus. Hereby, actual 

behavior depends on personal goals and the level of cool system activation (Metcalfe & 

Mischel, 1999). Decreasing accessibility of tempting unhealthy food should decrease the 

salience of the food, thereby decreasing the probability and amount of intake. In the present 

study this cooling down technique proposed by Metcalfe and Mischel (1999) will be tested 

for its effectiveness in decreasing intake. 
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Research overview 

The main objective of the present study was to determine in a randomized controlled trial 

whether making unhealthy snacks less accessible would be effective in reducing the amount of 

intake. The aim of the experiment was to assess whether the accessibility of the snack predicts 

the probability of a participant either or not eating an unhealthy snack, as well as to assess 

whether mean intake of the unhealthy snack decreased after exposure to less accessible snacks 

than after exposure to easily accessible snacks. 

An important implication of the cooling down strategy proposed by Metcalfe and 

Mischel is that craving and wanting for food is not increased after exposure to less accessible 

snacks. Craving of food has been defined as an intense desire to eat a specific food item 

(Weingarten & Elston, 1990). Wanting of food has been defined as the motivation to eat 

(Ouwehand & De Ridder, 2008). A state of food craving or wanting can, even at a later time, 

lead to consumption of that food (Franken & Muris, 2005). Therefore, increased craving and 

wanting after exposure to less accessible food would render the strategy unsuitable to reduce 

intake. 

It is expected that making the unhealthy snack less accessible by increasing the 

distance to it will lead to a decrease of the probability that people take any. Furthermore, it is 

hypothesized that making the unhealthy snack less accessible by increasing the distance to it 

leads to less intake. We expect each subsequent increase in distance associated with an increase 

in effort to lead to a decrease in probability and amount of intake. Finally, it is expected that 

craving and wanting will not be increased after exposure to less accessible snacks. Since 

chocolate is the most frequently craved food (Weingarten & Elston, 1990), it will be the 

tempting snack assessed in the present study. 
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Method 

Participants 

Eighty four female students were recruited at the university campus to participate in an 

experiment in exchange for course credit or a monetary reward. Three participants met criteria 

for a diagnosis of eating disorder based upon the Eating Disorder Diagnostic Scale (Stice, Fisher, 

& Martinez, 2004; Stice, Telch, & Rizvi, 2000) and were therefore excluded from the analyses. 

This resulted in a sample of 81 participants, 27 participants in each of three conditions. Mean age 

was 22.1 (17-38, SD = 3.7; five missing values), mean BMI was 22.6 kg/m² (16.48-35.15, SD = 

3.4).  

Procedure 

Participants were asked to come to the lab to participate in an experiment of twenty 

minute duration. They were seated at a table with magazines and snacks.  

In the first part of the experiment participants were left alone in the lab for five 

minutes and were told they could use this time to relax. The relaxation was a bogus part of the 

experiment to create a situation in which the unhealthy snacks could be unobtrusively present. 

Participants were told that there was something to read and a treat and to feel free to take 

whatever they wanted.  

Accessibility. Participants were randomly assigned to one of three conditions in which the 

accessibility to the snacks was varied. In condition one (proximal condition) the snack was easily 

accessible from where the participant was sitting, on 20 centimeters distance to the chair. In 

condition two (within reach condition) the participant had to reach to get the snack, which was at 

70 centimeters distance. In order to obtain the snack in the third condition (distal condition) the 
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participant needed to get up and walk over to the bowl, which was at 140 centimeters distance. In 

all three conditions the bowl was in plain sight. 

Questionnaires. After five minutes the magazines and the bowl of snacks were removed, and the 

participant was presented with a laptop through which all questionnaires were administered. First 

an unrelated scale was administered to further obscure the objective of the experiment. The 

second part of the experiment took approximately 15 minutes. Subsequently, participants’ weight 

and length were measured and they were fully debriefed and thanked for their participation. 

Materials 

The unhealthy snack that the participants were presented with, consisted of a transparent bowl 

containing 1000 grams of M&M’s. Four magazines on unrelated subjects (e.g., home decorating) 

were used, and it was verified that no food related information or pictures were presented in the 

magazines. 

Questionnaires 

All questionnaires were presented on the computer. The second part of the study began with 

some questions on demographic variables (e.g., gender and year of birth), and participants were 

asked to indicate what they ate before the experiment and at what time they ate it. 

Craving. Two measures were used to assess the degree of craving participants experienced after 

exposure to the unhealthy snacks. General craving was measured using the General Food 

Craving Questionnaire State (G-FCQ-S; Nijs, Franken, & Muris, 2007). The G-FCQ-S contains 

fifteen items (e.g., ‘I’m craving tasty food.’), showing good internal consistency (Cronbach’s α = 

.92), that can be answered using a 5-point scale, ranging from 1 (totally disagree) to 5 (totally 

agree). Craving for chocolate was measured with the craving subscale of the attitudes to 
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chocolate questionnaire (ACQ; Benton, Greenfield, & Morgan, 1998; Cramer & Hartleib, 2001) 

that can be answered on a 5-point scale ranging from 1 (totally disagree) to 5 (totally agree). 

This subscale includes twelve items (e.g., ‘I never crave chocolate.’), showing good internal 

consistency (Cronbach’s α = .83). 

Liking/wanting/temptation. To measure the degree to which participants like chocolate a single 

item was used (‘how much do you like chocolate?’) on a 10-point Scale, ranging from 0 (not at 

all) to 9 (very much). To mask the objective of the experiment, the item was repeated 7 times 

using three other unhealthy snacks (two savory and one sweet) and four healthy snacks (two 

savory and two sweet). Similar sets of eight items were used to assess wanting (‘How much do 

you want chocolate at this moment?’) and temptation (‘How tempting do you find chocolate to 

be?’). 

Eating styles. To investigate in what circumstances participants feel an urge to eat more and to 

assess possibly confounding variables, participants filled in the Dutch Eating Behavior 

Questionnaire  (DEBQ; Van Strien, 2005). This questionnaire consists of 33 items over 3 

subscales measuring emotional eating (e.g., ‘Do you have a desire to eat when you are 

irritated?’), external eating (e.g., ‘If you walk past the bakery do you have the desire to buy 

something delicious?’), and restraint in eating (e.g., `Do you try to eat less at meal times than 

you would like to eat?'). Answers were given on a 5-point scale ranging from 1 (never) to 5 (very 

often). Internal consistency for the subscales emotional eating and restrained eating was high 

(Cronbach’s α’s = .91, .91 respectively), internal consistency for external eating was acceptable 

(Cronbach’s α = .67). 

Eating disorders. Participants potentially suffering from an eating disorder will be excluded from 

the analyses
¹
. To discover whether any participants may suffer from an eating disorder such as 
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Anorexia Nervosa, Bulimia Nervosa, and Binge Eating Disorder, the participants filled in the 

Eating Disorder Diagnostic Scale (Stice et al., 2004; Stice et al., 2000). This scale contains 22 

items (e.g., ‘Over the past 3 months, have you felt fat?’), measuring response on different types 

of scales. A score was computed that provides diagnoses of full threshold Anorexia Nervosa, 

Bulimia Nervosa, and Binge Eating Disorder.  

BMI². To determine body mass index (BMI), the participants’ length and weight were measured 

(without shoes). BMI was calculated by dividing weight by length squared. 

Statistical analysis 

To ascertain whether condition influences the probability of either or not eating M&M’s a 

logistic regression analysis was performed. To determine whether the groups differ in amount of 

M&M’s eaten an analysis of variance (ANOVA) was performed including all participants that 

either or not ate any. Subsequently an analysis of covariance (ANCOVA) was performed to 

assess whether differences remain after inclusion of possible covariates. To determine whether 

groups differ in general craving, chocolate craving and wanting, a multivariate analysis of 

variance (MANOVA) was performed. 

Results 

Descriptives 

Table 1 shows the means and standard deviations of the variables under study. Table 2 shows the 

Spearman’s correlations between the variables under study.  
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Randomization check 

The ANOVA showed no differences between the three conditions in BMI, F(2, 78) = 0.818, p = 

.45. Also, no differences were found in time since last meal or snack, F(2, 65) = 2.27, p = .11, 

and in liking of chocolate, F(2, 78) = 0.30, p = .74, indicating that randomization across 

conditions was successful. 

Tests of hypotheses 

Either or not eating M&M’s. To assess the impact of a number of factors on either or not eating 

M&M’s a binary logistic regression analysis was performed. See Table 3 for the results. 

Contrasts indicated the probability of eating M&M’s was significantly lower in the within reach 

and distal condition than in the proximal condition, Wald = 7.20, p < .01 and Wald = 14.65, p < 

.001 respectively. No differences appeared between the within reach and distal condition, Wald 

= 2.10, p = .15. Emotional eating, general craving and wanting were assessed as possible 

covariates based on significant correlations to either condition or to either or not eating. Wanting 

is a significant covariate (Wald = 7.82, p < .01), general craving and emotional eating did not 

reach significance, Wald = .97, p = .33 and Wald = .06, p = .81 respectively. Condition remained 

a significant predictor after inclusion of the covariate wanting. 

As expected, condition was the strongest predictor of either or not eating M&M’s. 

Participants in the within reach condition were less likely to eat M&M’s compared to 

participants in the proximal condition, when controlled for wanting, OR8→28inch= 0.12, p < .01. In 

the distal condition participants were less likely to eat M&M’s compared to participants in the 

proximal condition when controlling for wanting, OR8→55inch = 0.06, p < .001. If participants 

scored higher on the wanting scale (range 0-9) they were more likely to eat M&M’s, OR = 1.35, 
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p < .01. Effect size for condition is .30, effect size for wanting is .20. These results remained 

similar after exclusion of outliers on age and BMI
3
 and after exclusion of participants scoring 

low on liking of chocolate
4
. 

Amount of M&M’s eaten. The ANOVA revealed a significant effect of experimental condition 

on amount of M&M’s eaten, F(2, 78) = 7.01, p< .005, η² = .15. Post-hoc tests indicate that 

participants in the proximal condition ate more M&M’s (M = 16.93, SE = 20.26) than 

participants in the within reach (M = 3.63, SE = 5.94; p < .005) and the distal condition (M = 

5.56, SE = 12.30; p < .05). No significant differences were found between the within reach and 

the distal condition (p = .87), indicating that this subsequent increase in distance was not 

associated with a decrease in mean amount eaten. 

To assess whether differences between the three conditions remain after inclusion of 

possible covariates an ANCOVA was performed. Choice of covariates was based on significant 

Spearman’s correlation with amount of chocolate eaten, and these included chocolate craving 

and wanting. Since the DEBQ emotional eating sub scale showed a significant association with 

condition, it was included as a covariate. None of the covariates reached significance: chocolate 

craving, F(1,75) = 2.13,  p = .15; emotional eating, F(1,75) = .01, p = .91; wanting, F(1,75) = .38, 

p = .54. 

These results remained after exclusion of outliers on age and BMI 
5
. However, in this 

resulting sample post-hoc tests indicated no difference in amount of M&M’s eaten between the 

proximal and the distal condition, p = .15. Excluding participants scoring low on liking of 

chocolate also lead to similar results
6
. 

To check whether participants in the within reach and distal condition crave or want 

chocolate more, a multivariate analysis of variance was performed with condition as the 
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independent variable and general craving, chocolate craving, and wanting as the dependent 

variables. The analysis did not show a significant multivariate effect, F(6, 154) = 1.03, p = .41, 

indicating that eating less in the within reach and distal condition was not accompanied by higher 

wanting nor by higher craving. 

Discussion 

The results of this study indicate that making unhealthy snacks less accessible can be effective in 

decreasing the amount of intake as well as decreasing the probability of any intake. Since 

craving and wanting were equal across conditions, it can be predicted that being exposed to less 

accessible unhealthy tempting food will not lead to a higher motivation to eat or to more intake 

at a later point in time compared to being exposed to easily accessible food. Therefore 

manipulating accessibility of unhealthy, tempting food by increasing distance appears an 

effective strategy to decrease intake. Several studies have shown that increasing accessibility of 

healthy food can be effective in increasing intake (Faith et al., 2007). This study is a first to show 

that decreasing accessibility of unhealthy food can be effective in decreasing intake.  

Contrary to expectations, this study did not find a significant difference in probability 

and amount of intake between the two conditions of less accessibility indicating that once the 

tempting unhealthy food is no longer in close proximity a subsequent small increase in distance 

is not significantly effective in further decreasing amount of intake. However, the trend is in the 

right direction indicating that a much larger subsequent decrease in accessibility may 

significantly decrease probability and amount of intake. These findings suggests that for easily 

accessible snacks a small change in accessibility can be effective, and no major changes in 

accessibility are needed to decrease intake of unhealthy snacks.  
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Excluding outliers did not lead to major changes in the results of the analyses. One 

sole important change is the non-significant difference in amount eaten between the proximal 

and the distal condition after exclusion of all outliers on age and BMI. However, there was a 

trend of higher mean amount in the proximal condition. We suggest that the exclusion of outliers 

lead to such a small sample that the power of the study was compromised, leading to a non-

significant result. 

The proposed mechanism through which accessibility exerts its influence is by cooling 

down temptation through less salient exposure (Metcalfe & Mischel, 1999). The results of the 

present study do not allow for any definitive conclusions on the outline of the underlying 

mechanism. However, the implication of this framework that craving and wanting would not be 

elevated in the less accessible conditions was supported by the findings. The findings that there 

was not elevated motivation to eat seems to be in accord with the assumption that temptation was 

cooled down. 

An alternative mechanism by which accessibility might influence intake is the 

effort needed to obtain a tempting stimulus compared to the motivation to eat the stimulus, 

which is defined by craving and wanting for that stimulus (Ouwehand & De Ridder, 2008; 

Weingarten & Elston, 1990). Maybe an individual will only be prepared to invest the effort 

needed to obtain a desired stimulus when motivation to eat it is high enough to warrant 

making the effort (Waugh & Gotlib, 2008). Thus it maybe that at constant levels of 

motivation to eat across varying conditions of accessibility intake will decrease as the effort 

needed for obtaining food increases past a particular threshold. 

The strategy of manipulating accessibility may influence intake in two ways. 

Firstly, decreased accessibility may lead to decreased craving and wanting for the stimulus 
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through less salient exposure (Metcalfe & Mischel, 1999). Secondly, decreased accessibility 

may increase effort needed thus increasing the probability that perceived effort is to high 

compared to the motivation to obtain the stimulus. The underlying mechanism for 

manipulating accessibility will be assessed in a follow-up study. 

The results suggests that for easily accessible snacks a small change in accessibility 

can be effective, and no major changes in accessibility are needed to decrease intake of 

unhealthy snacks. This generates important implications for implementation of the accessibility 

strategy in health promoting interventions. In an environment such as a company cafeteria, 

increasing distance to the snacks and removing them from close proximity to people appears to 

be a minor environmental change, rendering it a potentially very cost-effective approach to 

decreasing intake of unhealthy food. The effectiveness of manipulating accessibility in a 

company cafeteria environment will therefore be assessed in a follow-up study. 

Limitations and Recommendations for Future Research 

In the present study craving and wanting before and during exposure to the unhealthy snack was 

not assessed, since this would disclose the aim of the study and draw attention to the snacks. The 

knowledge that eating behaviour was monitored could interfere with actual eating behaviour. As 

a consequence it is not possible to determine whether participants experienced higher craving 

and wanting when exposed to easily accessible snacks compared to when exposed to more 

difficultly accessible food. Motivation to eat specific foods is expected to decrease after intake 

(Rolls, Rolls, & Rowe, 1983) Therefore it can be assumed that craving and wanting was higher 

among participant in the condition of easily accessible snacks, who ate more. However, this 

assumption can not be confirmed by data from the present study.  
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The degree to which participants perceived chocolate to be tempting was measured 

using a single item (‘how tempting do you find chocolate to be?’) combined with 7 filler items 

on other food products. The answers of these items give rise to some questions about the validity 

of the item. In Dutch, the phrasing can be considered inept, leaving room for alternative 

interpretations. Future research may therefore assess temptation differently, reassessing its role 

in the strategy of manipulating accessibility. 

The processes involved in balancing immediate needs such as a craving for tasty 

unhealthy food and long term goals, such as preventing weight gain and staying healthy, are 

referred to as self-regulation. A self-regulation dilemma arises when individuals are required to 

choose between an immediate need and a long term goal (De Ridder & De Wit, 2006). When 

craving for unhealthy tempting food increases one is less likely to act on long term goals of 

maintaining a healthy body or a slim figure, and one is more likely to succumb to temptation 

(Herman & Polivy, 2004) 

Future research may also assess the role of health goals in the effectiveness of 

manipulating accessibility. Health goals are considered to be important factors in regulating 

behaviour in the face of tempting stimuli. Effective self-regulation depends on goal-setting (De 

Ridder & De Wit, 2006). Opportunities to eat healthily may be particularly relevant for people 

striving to attain a certain health goal. An interesting avenue for future research may be to 

determine whether health goals moderate the effect of accessibility on intake. 

It has been suggested that once people start eating they load up (Herman & Polivy, 

2004). It has also been proposed that people feel licensed to indulge in eating after exerting 

effort (De Witt Huberts, Evers, & De Ridder, in preparation). An implication of these 

suggestions could be that when only eaters, as opposed to both eaters and non-eaters, were 
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included in analyses the effect would be inverse showing an increase of amount eaten as 

accessibility decreases. This would be an interesting alley for future research. 

Merely increasing intake of healthy food can have adverse effects by increasing 

energy intake if intake is not compensated by a decrease of unhealthy food consumption (Faith et 

al., 2007). The present study is among the first in the field of environmental approaches to the 

problem of obesity to focus on intake of unhealthy food. Future research addressing the 

limitations of the present study will hopefully add to this knowledge and help develop an 

intervention effective in prevention of overweight. 

Conclusions 

The main objective of the present study was to determine whether making unhealthy snacks less 

accessible can be effective in reducing the probability and amount of intake of those snacks. The 

findings suggest that manipulating accessibility is a potentially effective strategy in reducing this 

probability and the amount of intake. The present study provides an important contribution to the 

development of environmental interventions aimed to decrease intake of unhealthy food. 

Subsequent studies may add to this contribution, hopefully leading to the development of a 

highly applicable and cost-effective intervention. 
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Footnotes 

1. Eating disorders are characterized by a problematic attitude to food, therefore people suffering 

from an eating disorder are likely to exhibit different reactions to the food stimuli in the 

experiment (e.g., McNamara, Chur-Hansen, & Hay, 2008). 

2. People that are obese might differ from normal weight and overweight people with respect to 

the regulation of their eating behaviour and their preferences for specific foods (e.g., Roefs & 

Jansen, 2002). Therefore, excluding participants with a BMI ≥ 30 may be sensible. 

3. Outliers on BMI (BMI ≥ 30; N = 2) and age (outliers and missing values; N = 8) were 

excluded. In the resulting sample of 70 participants (23, 24 and 23 in proximal, within reach and 

distal condition respectively) mean age is 21.6 (17-30, SD = 2.43); mean BMI is 22.5 kg/m² 

(16.48-29.59, SD = 2.9). Results were very similar to total sample: model χ²(3, N = 70) = 21.93, 

p < .001, OR20→70 cm = 0.18, p < .05, OR20→140 cm = 0.09, p < .005, OR wanting +1 = 1.33, p < .01. 

4. Two participants (one in the proximal condition and one in the within reach condition) scored 

below 4 on the ten-point scale (0 – 9) of liking. Exclusion of these participants may be necessary 

because these participants may never impulsively eat chocolate. However, exclusion of these 

participants made only a marginal difference in the results, model χ²(3, N = 79) = 27.18, p < 

.001, OR20→70 cm = 0.12, p < .005, OR20→140 cm = 0.06, p < .001, OR wanting +1 = 1.31, p < .05.  

5. Outliers on BMI (BMI ≥ 30; N = 2) and age (outliers and missing values; N = 8) were 

excluded. In the resulting sample of 70 participants (23, 24 and 23 in proximal, within reach and 

distal condition respectively) mean age is 21.6 (17-30, SD = 2.43), mean BMI is 22.5 kg/m² 

(16.48-29.59, SD = 2.9). Univariate analysis of variance showed somewhat similar results, F(2, 

67) = 3.551, p < .05 , η² = .10. As in the total sample, post-hoc test indicated significant 

difference between the proximal condition and the within reach condition, p < .05, and no 
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difference between the within reach and distal condition, p = .79. No covariates reached 

significance. 

6. Two participants (one in the proximal condition and one in the within reach condition) scored 

below 4 on the ten-point scale (0 – 9) of liking. Exclusion of these participants may be necessary 

because these participants may never impulsively eat chocolate. However, exclusion of these 

participants made only a marginal difference in results, F(2,76) = 7.35, p < .005. As in the total 

sample, post-hoc test indicated significant difference between the proximal condition and the 

within reach condition, p < .005, and no difference between the within reach and distal condition, 

p = .65. No covariates reached significance. 
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Table 1 

Means, standard deviations and range of the variables under study 

 
  N Mean Std. Deviation Minimum Maximum 

age 79 22,10 3,67 17 38 

amount M&M's 81 8,43 14,92 0 81 

DEBQ: emotional eating 81 2,59 0,71 1,08 4,54 

DEBQ: external eating 81 3,11 0,49 2,1 4,5 

DEBQ: restrained eating 81 2,67 0,80 1 4,7 

general craving 81 26,58 10,14 15 58 

liking 81 7,69 1,63 1 9 

wanting 81 4,17 2,91 0 9 

temptation 81 6,37 2,59 0 9 

chocolate craving 81 25,33 8,13 12 41 

BMI  81 22,67 3,35 16,48 35,15 

time since last meal 

(minutes) 

70 106 130 5 900 
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Table 2 

Spearman’s correlations between the variables under study 

*Correlation is significant at the 0.05 level (2-tailed). 

** Correlation is significant at the 0.01 level (2-tailed). 
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Table 3 

Logistic regression analysis predicting likelihood of eating unhealthy snacks 

 

 

Note R² = .20 (Cox & Snell), .27 (Nagelkerke). Model χ²(2, N = 81) = 18.27 for step 1; R² = .29 

(Cox & Snell), .39 (Nagelkerke). Model χ²(3, N = 81) = 27.52 for step 2, p's < .001.  

* p < .05. ** p < .01. *** p < .001 

 

 

 

 

 

 

 

  95% CI for exp b 

B (SE) lower exp b upper 

Step 1     

proximal condition **    

within reach condition -1.63** (.61) .06 .20 .65 

distal condition -2.51*** (.66) .02 .08 .30 

Step 2     

proximal condition     

within reach condition -2.09** (.69) .03 .12 .48 

distal condition -2.78*** (.73) .02 .06 .26 

wanting .30** (.11) 1.09 1.35 1.66 


