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Deconstructing Supermarket Interventions as a Mechanism for Improving Diet:  

Lessons from the Seacroft Intervention Study 

Simon Rudkin* 

Abstract: 

Supermarkets, with vast product ranges and relatively low prices, are an established 

solution to problems of availability of healthy foodstuffs in areas of limited retail access. 

However, where they may indeed raise consumption of desirable goods they also open up 

new opportunities to buy less healthful items for less, a situation which potentially 

undermines their ability to improve diet. Using under-reported diary data from the Seacroft 

Intervention Study in the United Kingdom takes this paper beyond the extant fruit and 

vegetable focus, giving it scope to explore the full effect of supermarkets. Quantile 

regressions show existing behaviours are reinforced, and intervention stores may do little to 

improve diet. Switching to Tesco Seacroft is shown to increase the portions of unhealthy 

food consumed by almost 1 portion per day for the least healthy. Managing demand 

through promoting balanced diets and restricting offers on unhealthy items will be more 

effective than intervention, and is an essential accompaniment to new large format retailers 

if they are not to entrench dietary inequality further. Policymakers and practitioners alike 

should avoided being distracted by aggregate conclusions if food deserts are to be truly 

tackled.  
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Deconstructing Supermarket Interventions as a Mechanism for Improving Diet:  

Lessons from the Seacroft Intervention Study 

1 Introduction 

Where we shop necessarily impacts on the types of food that we consume, stores with larger 

product variety offer more chances to try something different1. When new stores open offering 

whole ranges of goods that were previously hard to come by it is inevitable that households will 

reappraise their habits and re-evaluate their diet. Policymakers will thus be keen to understand 

precisely how that can be used to achieve important goals, particularly how health may be 

improved. Since the out-of-town expansion of large format stores has helped only those with use of 

a motor vehicle many communities have been left without access to nutritious products, in 

particular fresh meat, fruit and vegetables. For those living in these “food deserts”2, and lacking the 

ability to travel to shop, a clear problem exists. A natural solution was to bring the large format 

stores to the area, guaranteeing product range and typically lower prices. However, as Gill and 

Rudkin (2014) illustrated with fruit and vegetables, for one such opening in West Yorkshire, in fact 

there is a much more complex picture for policymakers to consider beyond that which bivariate 

analyses and linear regressions have been able to expose. 

This paper asks what happens to consumption of all food stuffs, and whether when presented with 

greater choice consumers will take the healthy option. Such a major extension has clear benefits in 

assessing dietary impact over using fruit and vegetables as a proxy, allowing study of the foods 

households have shown preference for in having an unhealthy diet. Inevitably there is an aggregate 

story to tell, and first focus is given to the wider distribution and two-sample t-tests of equality 

before and after consumption after splitting respondents by key characteristics, such as car access, 

or whether they use the new store. Three key research questions emerge and are addressed within 

this work. Firstly, does the new supermarket opening lead to more consumption of the additional 

healthy products stocked compared to smaller convenience stores? Secondly, can a supermarket 

reduce the proportion of shoppers’ diets that could be regarded as unhealthy? Finally, which factors 

are the drivers of poor diet amongst all members of a community? Each of these questions 

represents a key addition to the current literature and promotes the use of the latest quantitative 

techniques to provide rigorous answers. For policy makers there is a clear message, supermarkets do 

not deliver the unilateral improvements that early work on fruit and vegetables suggested, and more 

focus should be placed on influencing consumer demand.  

To evaluate changing diet we make use of all four components of the Seacroft Intervention study, 

which is available as study SN5056 (Wrigley et al, 2004b). Although the research was undertaken 

more than a decade ago it remains the best source of information about major supermarkets 

                                                           
1
 For example, J Sainsbury plc in the United Kingdom ran an advertising campaign which encouraged shoppers 

to “try something new today” and promoted products from their range which were not commonly consumed 
in the UK. This approach is representative of the way supermarkets can introduce their shoppers to wider 
varieties and new product ranges. 
2
 The term “food desert” was coined to describe an area without access to a retailer of healthy foods within 

500m. It has been widely applied in the literature since to describe precisely the communities that had been 
left out of initial development waves.  



opening in food deserts, and one of the only before and after studies (Donald, 2013). The Ordnance 

Survey Integrated Transport Network (ITN) dataset forms the measurement of accessibility as it 

improves greatly on the “as the crow flies” distances used in earlier studies such as Wrigley et al 

(2003) (Schwanen et al, 2015). Unlike extant works focus here will be on broader choices between 

healthy and unhealthy options, such as the consideration of diet versus full fat soft drinks, processed 

food or fresh meat and snack foods against fruits. Research into retail interventions provides a series 

of insights into likely patterns that will be observed and forms the first substantial section of this 

paper. Next the dataset and methodologies are exposited, with particular attention paid to the 

consumption measurements that are applied in the regression and simple bivariate analyses thereof. 

Results of the quantile regression are presented identifying the factors that drive consumption 

choices across the respective distributions. Evaluating these results against the current literature 

allows the formation of policy conclusions and reinforces the fact that aggregate measurements 

often neglect important consequences of large format retail intervention. 

2 Background 

Issues of access to healthy foodstuffs are well documented, with strategies to improve diet being a 

mainstay of policy in developed nations for at least two decades. Solutions typically evolved around 

bringing supermarkets, with vast product ranges and low prices, to those communities that had 

been ignored in the initial raft of large format openings. Indeed the USA still offer financial incentives 

for superstores to enter poor access areas (United States Department of Treasury, 2014). Tesco 

Extra in Seacroft, West Yorkshire sits alongside Asda, Sport City in Manchester and others reviewed 

as part of a retail led regeneration agenda in Wrigley et al (2002b). There are also cases of similar 

outlets being built on radial access roads in poorer communities much more recently; indeed Tesco 

alone has opened more than 40 “regeneration stores” (Tesco plc, 2011) with more to come3. While 

this paper focuses on the United Kingdom there have been similar concerns about access, and links 

to supermarkets as an ideal solution, in other countries. Morgan (2014) reviews the wider debate on 

food access and the particular issues faced in developed nations with diet. USA focused works 

include Sohi et al (2014), Aggrawal et al (2014) and Ghosh-Dastidar et al (2014), which update the 

earlier works by Powell et al (2007), Ford and Dzewaltovski (2011) and others in studying links 

between availability and consumption. Shaw (2012) is an example of a study which does similar in 

continental Europe, while Murakami et al (2010), Liu et al (2013) and Kelly et al (2014) consider food 

access, diet and the role of the supermarket in Asia. A common feature of all is that improved 

availability, such as that offered by the larger retailers, would lead to dietary improvements. Equally 

focus is commonly placed on urban areas but food deserts are not confined to cities, anywhere 

where there is a shortage of local options can be a desert. Though the distance involved will 

necessarily be larger, rural communities can suffer, as seen in the UK in Findlay and Sparks (2008) 

and Fitch (2004), reviewed in the USA by Lenardson et al (2015), and in New Zealand by Pearson et 

al (2014). 

One feature underpinning to the majority of the work on supermarket interventions was the focus 

on healthy food, especially fruit and vegetables. In granting planning permission for the new stores 

                                                           
3
 A full list of the Tesco stores to open up to 2011 is available on the company’s website via 

http://www.tescoplc.com/index.asp?pageid=17&newsid=387, and this list continues to grow with Tesco Extra 
opening in Rotherham, South Yorkshire in January 2015. 

http://www.tescoplc.com/index.asp?pageid=17&newsid=387


the motivation was increased access, with lower prices being a win-win for the communities served. 

Empirical support for both was strong, and continues to be so, but from the early stages concern was 

raised about what this meant for unhealthy food. Cummins et al (2005) are amongst the first to flag 

up the issue. More recent studies have highlighted issues with unhealthy foods, particularly 

following the Seattle study (Ghosh-Dastidar et al, 2014). However, the ability to ask questions of 

impact there is limited (Donald, 2013), bringing attention back to the value of Seacroft. Typically 

prior to the opening of the new store the retail landscape was characterised by convenience stores 

and discounters which did not carry fruit and vegetables but did stock convenience and processed 

foods. Were people to continue their shopping habits then all the supermarkets would do is reduce 

the cost of their shopping baskets, so the is a need for households to revisit their choices if diet is to 

improve. Consequently given the continued use of intervention stores, and the potential for change 

in unhealthy consumption patterns, there is tremendous value in appraising what happened in 

Seacroft using the new variables and techniques of this paper. 

That household’s would continue their previous habits, but taking advantage of the lower prices is 

not far-fetched. Volpe et al (2013) show that as super centres increase in market share so does the 

proportion of diet that is unhealthy. Their study makes use of US homescan food data, rather than 

exploring an intervention, but the suggestions therefrom align with what we show here. Unlike 

Volpe et al it is possible for the Seacroft data to provide a detailed picture of the area and 

accessibility, as we have the postcode information of the households and two clear periods across 

which there is a major change to the retail landscape. Meanwhile, other studies such as Sohi et al 

(2014) continue to support the conclusions of Wrigley et al (2003) and others, that supermarkets 

have a positive impact on health. By exploiting the full database, and constructing a large set of new 

variables, this study significantly expands the distributional analysis to find out what happened to 

other food groups; the concerns voiced in Cummins et al (2005), Volpe et al (2013), and others, 

indeed played out. 

By no means are supermarkets the only interventions studied as farmers markets and convenience 

store schemes are also considered. Hosler and Krammer (2014) review the history of interventions in 

a New York district, considering the relative effectiveness of each. Farmers markets, found to be 

effective in the USA by Wetherspoon et al (2013), Evans et al (2012) and Jilcott Pitts et al (2014), do 

increase availability but are limited by opening hours and seasonality. For other suburbs it is 

supporting healthy food within convenience stores which is most effective, a move reviewed as 

positive in the USA by Gittelsohn et al (2009), but having relatively less support in Northern England 

in Adams et al (2012). Where farmers markets can be more effective is when financial support is 

offered to customers to shop thereat (Gustat et al, 2015; Pearson et al, 2014). However, evidence in 

these studies also indicates that there is self-selection, particularly with farmers markets which tend 

to have more affluent customers who seek out fresh fruits and vegetables. To help those who do not 

purchase fruit and vegetables regularly, convenience and financial incentives leap out from the 

literature. A similar average versus distribution effect is thus hinted at along the lines of that 

revealed for supermarkets in Gill and Rudkin (2014). This study explores and fleshes out these hints. 

Households demand for food is driven by the attitudes of the head of household, money and of 

course access to retailers. No one of these factors should be seen as sufficient to change 

fundamentally the way in which people behave when carrying out food shopping. Aggrawal et al 

(2014) note the importance of attitude, while O’Brien et al (2014) reflect on the impressions of 



access and the lack of familiarity new options possess. A key tenant of O’Brien et al (2014) is the 

existence of a battle between the self-motivation of food consumption, and the need to provide the 

best for the family when choosing store, or goods within the store. Perhaps the time we must be 

most selfless is when considering what to buy for children, as Wigent et al (2013) and O’Brien et al 

(2014) point out. However, children like sugar and processed options like breaded chicken or fish 

fingers, each of which can be seen as unhealthy. There is a balance to be struck by all parents and 

typically this brings children into the regressions as a negative influence on healthy intake and a 

positive one on less healthy products. 

From the work of the initial Policy Action Teams4 in the UK and similar governmental agencies in the 

USA, access has been defined by straight line distance. Limited attention was paid to what that 

actually meant for individual households, say the difference between car ownership and a lack of 

vehicular availability. This paper is in a limited set which make use of the Ordnance Survey 

Integrated Transport Network (ITN) layer to better capture the accessibility of the store5. Schwanen 

(2015) presents a broad review of the study of accessibility, noting the benefits that the ITN 

approach has. Caspi et al (2012a) comment on the importance of walkability, something which 

Wrigley et al (2003) had already found was difficult for the new Tesco store, which faced out onto 

the non-pedestrian friendly Leeds Outer Ring Road6. For a number of reasons consumers do not use 

their nearest store (Gustat et al, 2015) hence it is helpful to consider why not. Here, with a clear 

intervention store, distance to that new store can be seen as important to its new neighbours and 

those furthest from the outlet alike. 

Quantile regression allows researchers to explore the driving forces of changes in the dependent 

variable across its distribution. Therefore it is possible to look not only at how average healthy food 

consumption changes, but what is causing observed behaviour amongst the least healthy, the group 

the intervention seeks to help. Adoption of the framework is expanding across the disciplines, with 

more studies taking advantage of the technique within the field of health and diet, Kim et al (2014) 

and Das (2014) being recent examples. Here the limited dataset size means focus is placed on 

quartiles for the regression, maintaining equally sized groupings to ensure that there are sufficient 

numbers of observations which combine each level with the explanatory variables. That average 

coefficients, such as those estimated by Ordinary Least Squares (OLS), hide important information is 

intuitive and explains the adoption of quantile regression here and elsewhere. In perhaps the most 

relevant example Ljungvall and Zimmerman (2012) show that income is a major determinant of Body 

Mass Index (BMI) and this is seen here as the deprivation variables of unemployment, needing rental 

support and not having access to a motor vehicle are all significant in at least one of the regressions. 

Again this is an effect which simple OLS does not pick up.    

Studies of fruit and vegetables have shown that the largest increases in consumption occur at the 

top end of the distribution of consumption (Gill and Rudkin, 2014; Dimitri et al, 2014). Immediately 

                                                           
4
 Policy Action Teams (PATs) were set up by the incoming Labour government in 1997 to report on various 

issues in which exclusion problems had been identified. PAT13 was responsible for the food desert definition 
and creation of potential solutions, such as supermarket interventions. 
5
 As time passes so the road network will change. Here the layer as downloaded in 2006 is used as the closest 

created to the study date. 
6
 Focus groups revealed in Wrigley et al (2004a) that there is a perception that the new store is non-porous for 

pedestrians with too great a focus on the ring road and those who arrive by car. 



the question is raised as to whether similar to end effects happen amongst those who already 

consumed a lot of unhealthy foods. Such a suggestion would leave the intervention store delivering 

a worse diet to those whose healthfulness was already low. From the Seacroft study it is shown 

there is a legitimate concern about poor diet households, which policy should seek to address; 

increases in unhealthy consumption are significant and largest amongst those who already consume 

the most. Whilst many of these conclusions are intuitive, initial data descriptions ignored these 

important effects leaving it for current research to fill in the gaps and bring out worries about 

interventions that might otherwise be overlooked as lacking empirical support. 

Inevitably the setting of any empirical analysis is quite specific, however the Seacroft Intervention 

Study has been noted for its ability to be generalised to other markets and countries (Donald, 2013). 

Wrigley et al (2002b) offers an invaluable review of the study area, the aims of opening Tesco as a 

new build superstore, and the basic changes to diet that occurred following the opening. In a 

preliminary review Wrigley et al (2002a) use a simple logistic regression with poor diet defined by 

low fruit and vegetable consumption, and being associated pre-intervention with being young, low 

educational attainment and having a smoking habit. Wrigley et al (2003) point to a significant 

quarter portion per day increase in fruit and vegetables eaten. Such results were taken as 

justification for further intervention superstores owing to the strengths of the Seacroft data. A 

second key factor in the Wrigley et al (2003) paper is the access households have to motor vehicles, 

a factor which is incorporated at the heart of the access discussion and the regressions that follow. 

The authors conclude that there is “evidence of both direct and indirect positive impacts of the 

intervention on diet” (Page 175). As even later studies of fruit and vegetables have shown, this was a 

premature generalisation of the rich detail that the raw dataset contains, and this study brings out.  

Set upon this canvas is a study of the factors that influence the consumption of healthy foodstuffs, 

unhealthy foodstuffs and the proportion of diet which is made up of less healthy items. This paper 

makes use of quantile regression to get behind average conclusions, the ITN layer to better fit 

accessibility, and the full diary information from the Seacroft Intervention Study. Hence it can 

provide a more accurate insight into the use of intervention supermarkets in areas of previously 

poor food retail availability.  

3 Data and Variables 

Before any meaningful regression analysis can be conducted it is necessary to understand more 

about the survey area and the basic conclusions that emerge from its study. Exploration of 

healthfulness of diet necessitates the construction of further variables to capture informatively 

household’s dietary composition. This paper focuses on the 581 respondents for whom key variables 

and accurate locational information are available, dropping 34 data points from the total sample of 

615 who completed both waves of the survey7. As with earlier studies, variables are grouped into 

consumption levels, distance slope dummies, deprivation dummies and a detailed set of dummies to 

explain what factors shoppers feel influence their purchasing decisions. Preliminary analysis is 

presented using paired two-sample t-tests and splitting the 581 observations into sub-samples of 

interest, for example car access or distance to travel to the new store. Most obvious of the splits is 
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 In their formative review of the study, Wrigley et al (2003) maintain the full 615 observations and avoid 

including any variable with missing observations in the regression. However, as the aim here is to use GIS 
systems for distance it is not possible to include households with no valid postcode. 



between those who change to shopping at the new Tesco store, switchers, and those who use other 

outlets, as it is the dietary impact of the intervention which is targeted by this work. 

3.1 Construction of the Variables 

A major contribution of this paper is the examination of healthy and non-healthy foods concurrently. 

Each household in the study completed a week long food diary measuring the number of times they 

consumed each of seventy one food groups. Regrettably portion sizes are not available for both 

waves, so only number of incidents can be measured. However this still provides an excellent 

representation of diet, and gives data which is little explored in the literature more than a decade 

after the original survey. Pulling together the 71 food stuffs is done following Table 1, illustrating the 

initial groupings created for study. Drinks with no calorific value are excluded from the modelling so 

the group 𝑑𝑟𝑘 features in neither of the two larger sets studied8. In all that follows only the two 

groupings are referred to, but there are many pictures behind each of the smaller sets described9.  

 Group Name Contains 

N/A Drinks Water, any hot drink, evaporated milk and other drinks 
 

Healthy Low fat dairy Skimmed milk, low fat yoghurt and low-calorie margarine 
Low sugar drinks Diet fizzy drinks and real fruit juice 
Healthy cereals Museli, brown bread and soup 
Fruit Apples, oranges, bananas, peaches and other fruits  
Vegetables Carrots, peas, broccoli, tomatoes, salads and other vegetables 
Fresh meats Meat, poultry and non-processed fish 
Starches Boiled potatoes, roast potatoes, rice and pasta.  
Low fat snacks Crackers/crispbreads 

 
Unhealthy High fat dairy Full fat milk, ice cream, normal yoghurt, butter, cream, cheese 

and normal margarine 
 High sugar drinks Normal fizzy drinks, squash, beer and wine 
 Unhealthy cereals Cereal and white bread 
 Spreads and oils Oil, lard, sweet spreads and savoury spreads 
 Other greens Dried fruits and baked beans 
 High fat mains Processed vegetables, processed poultry, processed meat, 

processed fish, battered fish, meat pies, vegetable pasties, 
prepared ready meals, pizzas and chips 

 Take away Take away 
 Deserts Fruit puddings, other puddings, packet mix cakes, cakes, 

sweet biscuits and other sweets 
 High fat snacks Chocolate biscuits, chocolate and cake 

Table 1: Food groupings used in dietary analysis 

To ease the exposition the average daily number of incidents of consumption of healthy foodstuffs 

over the week is denoted by ℎ, while the same for unhealthy is 𝑢. The proportion of a households 

diet from the unhealthy group is then defined as 𝑝. Capitals indicate post-intervention.
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 Dropping this group is common in the literature, for example the highly cited study of food diversity by 

Drescher et al (2007).  
9
 Rudkin (2015) gives a fuller review of each of these smaller groupings and the impact of switching to the new 

Tesco store on each.  



 

Group Name Description Mean Standard 
Deviation 

Min Max 

Consumption 𝐻 Post-intervention healthy consumption 7.681 4.570 0.286 56.860 
ℎ Pre-intervention healthy consumption 7.195 4.305 0.714 38.000 
𝑈 Post-intervention unhealthy consumption 5.682 3.629 0.571 46.570 
𝑢 Pre-intervention unhealthy consumption 5.670 3.293 0.143 35.290 
𝑃 Post-intervention unhealthy proportion 0.433 0.169 0.062 0.956 
𝑝 Pre-intervention unhealthy proportion 

 
0.455 0.169 0.020 0.921 

Consumption 
slope dummies 

ℎ𝑞1 0 ≤ ℎ < 4.287 0.837 1.433 0 4.286 
ℎ𝑞2 4.287 ≤ ℎ < 6.429 1.306 2.339 0 6.429 
ℎ𝑞3 6.429 ≤ ℎ < 9.430 1.936 3.447 0 9.429 
ℎ𝑞4 9.430 ≤ ℎ 3.117 5.925 0 38.000 
𝑢𝑞1 0 ≤ 𝑢 < 3.715 0.719 1.266 0 3.714 
𝑢𝑞2 3.715 ≤ 𝑢 < 5.287 1.312 2.065 0 5.286 
𝑢𝑞3 5.287 ≤ 𝑢 < 7.287 1.513 2.715 0 7.286 
𝑢𝑞4 7.287 ≤ 𝑢 2.126 4.555 0 35.290 
𝑝𝑞1 0 ≤ 𝑝 < 0.340 0.069 0.117 0 0.339 
𝑝𝑞2 0.340 ≤ 𝑝 < 0.445 0.091 0.167 0 0.444 
𝑝𝑞3 0,445 ≤ 𝑝 < 0.581 0.128 0.221 0 0.580 
𝑝𝑞4 0.581 ≤ 𝑝 ≤ 1 

 
0.167 0.296 0 0.921 

Shop Choice 𝑠𝑤𝑖𝑡𝑐ℎ Main supermarket is Tesco Seacroft 0.449 0.498 0 1 
𝑎𝑠𝑑𝑎 Main supermarket is Asda Killingbeck 

 
0.327 0.470 0 1 

Distance (km) 
to Seacroft (𝑑) 
and ‘no car’ 
(𝑛𝑐) 
interaction 

𝑛𝑐1 0 < 𝑑 ≤ 1.2  0.095 0.286 0 1.186 
𝑛𝑐2 1.2 < 𝑑 ≤ 1.6  0.166 0.454 0 1.593 
𝑛𝑐3 1.6 < 𝑑 ≤ 2.0  0.201 0.573 0 1.998 
𝑛𝑐4 2.0 < 𝑑  0.146 0.545 0 2.727 

Distance (km) 
to Seacroft (𝑑) 
and ‘car access’ 
(𝑐𝑎) 
interaction 
 

𝑐𝑎1 0 < 𝑑 ≤ 1.2  0.123 0.326 0 1.186 
𝑐𝑎2 1.2 < 𝑑 ≤ 1.6  0.223 0.510 0 1.593 
𝑐𝑎3 1.6 < 𝑑 ≤ 2.0  0.229 0.605 0 1.998 
𝑐𝑎4 2.0 < 𝑑  0.402 0.878 0 2.949 

Deprivation 
dummies 

𝑛𝑜𝑐𝑎𝑟 Household has no access to a motor vehicle 0.404 0.491 0 1 
𝑢𝑛𝑒𝑚𝑝 Household contains unemployed adult 0.129 0.336 0 1 
𝑟𝑒𝑛𝑡 Household requires rental support 

 
0.575 0.495 0 1 

Lifestyle 
variables 

𝑠𝑚𝑜𝑘𝑒 Light or heavy smoker 0.448 0.498 0 1 
𝑐ℎ𝑖𝑙𝑑 Child in the household  0.392 0.489 0 1 
ℎ𝑖𝑔ℎ𝑒𝑑 Respondent has GCSE or above  0.172 0.378 0 1 
𝑎1734 Respondent age 17-34  

 
0.231 0.423 0 1 

Factors 
influencing the 
purchasing 
decisions of 
households 

𝑐𝑜𝑠𝑡 Cost/budget 0.728 0.445 0 1 

ℎ𝑒𝑎𝑙𝑡ℎ Health advice 0.162 0.369 0 1 

𝑠𝑒𝑎𝑡 Spouse eating habits 0.477 0.500 0 1 

𝑐𝑒𝑎𝑡 Children’s eating habits 0.446 0.497 0 1 

𝑏𝑎𝑙 Trying to achieve a balanced diet 0.534 0.499 0 1 

𝑙𝑖𝑘𝑒 Foods liked 0.635 0.482 0 1 

𝑐𝑜𝑛𝑣 Convenience 0.375 0.485 0 1 

𝑠𝑝𝑜𝑢𝑠𝑒 Presence of spouse/partner shopping 0.182 0.387 0 1 

𝑐ℎ𝑖𝑙𝑑 Presence of children on shopping trip 0.172 0.378 0 1 

ℎ𝑢𝑛𝑔𝑒𝑟 Hunger 0.275 0.447 0 1 

𝑜𝑓𝑓𝑒𝑟 Special offers 0.640 0.480 0 1 

Table 2: Variables Included in the Analyses and Summary Statistics (𝑛 = 581) (Source: Own 

Calculations on Wrigley et al, 2004b) 



3.2 Preliminary Analyses 

 

 

Figure 1: Densities of before and after consumption (Source: Own calculations on Wrigley et al 2004b) 

An initial impression of the changes in diet can be gleamed from the density plots of pre- and post-

intervention constumption. Healthy food shows a general shift to the right, while few real changes can 

be seen in the unhealthy plot. Most interstingly the proportion of unhealthy foodstuffs shifts to the 

left, indicating that people are getting healthier with their diets. However, underlying this is a notable 

lack of correlation between the values for individual households, the Spearman’s rank correlations 

being -0.05, 0.11 and 0.02 for healthy, unhealthy and proportion unhealthy respectively10. Whilst the 

distribution plots do not immediately show a change to study, the correlation coefficients indicate that 

there must be many factors at play that can change households dietary position. 

Understanding the impact of Tesco Seacroft necessitates a look at the differentials between those 

who switch and those who do not, but also it is useful to explore that issue withing the context of an  
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 These correlations are produced in R using the variables constructed by the author from the data of Wrigley et 
al (2004b). 



  Distance (km) to Tesco Seacroft Overall 

  0 < 𝑑 ≤ 1.2 1.2 < 𝑑 ≤ 1.6 1.6 < 𝑑 ≤ 2.0 2.0 < 𝑑  

All Shoppers      
 ℎ 7.188 6.955 7.972 6.725 7.195 
 𝐻 8.459 7.036 6.706 8.601 7.681 
 Difference 1.271* 0.081 -1.267** 1.875*** 0.486* 
 𝑛 140 163 137 141 581 

 
 𝑢 6.255 5.466 5.660 5.335 5.670 
 𝑈 6.080 5.520 5.764 5.394 5.682 
 Difference 

 
-0.176 0.053 0.104 0.059 0.012 

 𝑝 0.474 0.448 0.432 0.464 0.455 
 𝑃 0.426 0.446 0.473 0.388 0.433 
 Difference 

 
-0.048** -0.003 0.041** -0.076*** -0.021** 

Switchers      
 ℎ 7.434 7.126 8.088 6.786 7.379 
 𝐻 8.167 6.650 6.705 8.166 7.430 
 Difference 0.733 -0.476 -1.393* 1.380** 0.051 
 𝑛 

 
82 69 60 50 261 

 𝑢 6.152 5.729 4.981 5.249 5.598 
 𝑈 6.556 6.010 5.855 5.166 5.984 
 Difference 

 
0.404 0.282 0.874* -0.083 0.386 

 𝑝 0.465 0.453 0.401 0.453 0.445 
 𝑃 0.460 0.473 0.486 0.393 0.456 
 Difference 

 
-0.005 0.020 0.084*** -0.060* 0.012 

Non-Switchers      
 ℎ 6.840 6.830 7.881 6.692 7.046 
 𝐻 8.872 7.319 6.707 8.840 7.886 
 Difference 2.032** 0.489 -1.174* 2.148*** 0.840** 
 𝑛 

 
58 94 77 91 320 

 𝑢 6.401 5.274 6.189 5.383 5.729 
 𝑈 5.406 5.160 5.694 5.520 5.435 
 Difference 

 
-0.995 -0.114 -0.495 0.137 -0.294 

 𝑝 0.486 0.446 0.456 0.471 0.463 
 𝑃 0.377 0.426 0.463 0.386 0.415 
 Difference 

 
-0.109*** -0.019 0.007 -0.085** -0.048*** 

Significance levels: * 10%, ** 5%, *** 1% 

Table 3: Paired sample t-tests of pre-intervention and post-intervention number of daily incidents of 

consumption of healthy and non-healthy foodstuffs, and proportion of household diet which is 

classified as unhealthy, grouped by quartiles of road distance from Tesco Seacroft. (Soure: Own 

calculations on Wrigley et al (2004b)) 



investigation of the distance to store, local residents being the target. Table 3 presents the full set of 

results, with two-sample t-tests for equality of means between pre- and postintervention levels. 

Healthier items rise almost half an incidence per day, while the propirtion of respondents diets that is 

unhealthy falls by 2%. These conclusions are significant and therefore it would easy to determine that 

the intervention was a good thing. Splitting by distance also encourages the use of intervention stores, 

healthy food is up and the proportion of unhealthy down almost 5%. However, the healthiest region is 

the furthest from Tesco, while in the third quartile healthy drops more than one instance per day to be 

below average, leaving the unhealthy proportion up 4%. A mixed message results. 

When focusing on the switchers the positive impacts in the nearest distance qurtile disppoear, with 

the significant effects concetrated in the furthest reaches of the map. Again quantile 3 is a concern, 

but those making the effort to travel from the furthest extents do show significant dietary 

improvement. Non-switchers by contrast show marked improvements in the nearest quartile, as they 

do in the furthest. As with others in the third quartile a negative impact is felt on healthy but the 

proportion is not significant. Support for intevention becomes diminshed, the aggregate conclusions 

apparently driven from the extremes of the map and those who did not switch to Tesco. Whatever the 

cause of these patterns, be it competition from Tesco, or individual effects, there is reason to be wary 

of accepting claims of positive dietary impact. Indeed it may simply be that those in the third quartile 

who used convenience stores now find snacks they like at lower prices and consume more.  

Another unique feature of this study is its quantile analysis of the variables highlighted in Wrigley et al 

(2002a), of smoking status, education, age and the presence of children in the household. Attitudes to 

diet are captured via the influence variables as in that initial paper so focus here is on the other four 

identified factors. Table 4 presents the two-sample t-tests for the new additions. Younger respondents 

the picture is indded negative, large falls in healthy leading to a 5% rise in unhealthy proportion; this 

despite a fall of almost one portion per day on unhealthy. Amongst older household heads healthy 

foods increase so the proportion of unhealthy falls. Smokers do indeed have a less healthy diet, non 

smokers showing significant drops in the proportion of unhealthy foods  

 Age Smoking Status Education Level Child in Household 

 Under 35 Over 35 Non-Smoker Smoker GCSE Higher Yes No 

𝑛 
 

134 447 321 260 481 100 228 353 

ℎ 7.705 7.043 7.039 7.388 7.203 7.156 7.233 7.171 
𝐻 5.181 8.430 8.348 6.857 7.816 7.033 6.381 8.520 

Diff 
 

-2.523*** 1.388*** -0.531 1.309** 0.612** -0.123 -0.852** 1.350*** 

𝑢 6.220 5.506 5.770 5.547 5.314 5.744 5.603 5.713 
𝑈 5.291 5.799 5.516 5.886 5.246 5.772 5.619 5.722 

Diff 
 

-0.929* 0.293 -0.254 0.340 -0.069 0.028 0.016 0.009 

𝑝 0.457 0.454 0.460 0.448 0.444 0.457 0.453 0.456 
𝑃 0.509 0.411 0.406 0.468 0.435 0.433 0.475 0.407 

Diff 0.055*** 
 

-0.043*** -0.054*** 0.020 -0.009 -0.024** 0.022 -0.049*** 

Significance Levels: * 10%, ** 5% and *** 1% 

Table 4: Paired two sample t-tests of pre-intervention and post-intervention number of daily incidents 

of consumption of healthy and non-healthy foodstuffs, and proportion of household diet which is 

classified as unhealthy, split according to household characteristic variables. (Soure: Own calculations 

on Wrigley et al (2004b)) 



as caused primarily by rises in healthy items. Grouping on education shows that those who have had 

higher achievements do have a marginally healthier diet, but that it is the other respondents who 

show significant improvement. Given  the low proportion of the former changes are roughly in line 

with the sample average. Finally, families with children see healthy fall by almost one portion per day, 

while those households comprising only adults show a greater than one portion rise and a fall in the 

proportion of their diet which is unhealthy by almost five percentage points. Broadly this is as 

suggested in the initial study, but there remain questions about how these results split down on the 

density distribution. 

Although this study focuses on Tesco, there is also another major supermarket in the area, the Asda 

store at Killingbeck. Many of those who use Tesco Seacroft were previous shoppers of this store. Table 

5 reports the changes amongst Asda shoppers, with significant changes being an increase in healthy 

intake amongst non-users, a reduction in unhealthy products amongst those who do use the Asda. 

Illustrating the impact of supermarkets even more the two big stores are combined into a single group 

labelled “big”, while the remaining shoppers are labelled “other”. No significant changes are observed 

amongs the “big” group, but those who use other stores have notably more healthy diets, increasing 

healthy intake and reducing the proportion that is unhealthy by more than seven percentage points. 

Also included in Table 5 are splits on those who are influenced by the foods they like, and those who 

say that having a balanced diet weighs on what they buy. Naturally what people like causes them to 

eat more, whether it is healthy or unhealthy there are significant rises. For those who say that their 

own personal tastes are not important there is a reduction in unhealthy foods which leads to a 

reduction in the overall proportion of their diet which is unhealthy. Being influenced by wanting a 

balanced diet does raise healthy consumption, and hence reduce the unheathy proportion, while not 

being has the complete opposite effect. The scope for supermarket shopping to reinforce behaviours 

is clearly outlined, and the importance of education on balanced diets indicated. 

 

 Asda Shopper? Tesco or Asda Shopper? Influence: Foods Liked Influence: Balanced Diet 

 Asda Not Big Other Yes No Yes No 

𝑛 
 

    369 212 310 271 

ℎ 7.511 7.042 7.434 6.366 6.942 7.635 6.862 7.576 
𝐻 7.291 7.870 7.371 8.755 7.654 7.727 8.934 6.248 

Diff 
 

-0.220 0.828*** -0.063 2.389*** 0.712** 0.092 2.071*** -1.328*** 

𝑢 5.935 5.541 5.740 5.429 5.657 5.693 5.427 5.948 
𝑈 5.196 5.918 5.652 5.785 6.182 4.811 5.471 5.924 

Diff 
 

-0.739** 0.376 -0.088 0.356 0.525** -0.882** 0.043 -0.025 

𝑝 0.454 0.455 0.449 0.475 0.462 0.442 0.455 0.454 
𝑃 0.423 0.439 0.442 0.404 0.459 0.389 0.378 0.497 

Diff -0.032* 
 

-0.016 -0.007 -0.071*** -0.003 -0.053*** -0.077*** 0.043*** 

Significance Levels: * 10%, ** 5% and *** 1% 

Table 5: Paired two sample t-tests of pre-intervention and post-intervention number of daily incidents 

of consumption of healthy and non-healthy foodstuffs, and proportion of household diet which is 

classified as unhealthy, split according to shop and influence variables. (Soure: Own calculations on 

Wrigley et al (2004b)) 

 



 Distance (km) to Tesco Seacroft Overall 

 0 < 𝑑 ≤ 1.2 1.2 < 𝑑 ≤ 1.6 1.6 < 𝑑 ≤ 2.0 2.0 < 𝑑 
Healthy       
Have car access      

ℎ 6.3590 7.0430 7.2090 6.4390 6.7440 
𝐻 7.9390 7.1890 6.1660 8.7390 7.6070 

Difference 1.5804* 0.1458 -1.0431* 2.2993*** 0.8636*** 
𝑛  80 96 73 105 354 
      
Do not have car access     

ℎ 8.2370 6.6400 8.8120 7.3900 7.7770 
𝐻 9.3040 6.7620 7.2260 8.0870 7.7640 

Difference 1.0670 0.0861 -1.5864* 0.6969 -0.0128 
𝑛  64 73 67 41 245 
      
Unhealthy     
Have car access      

𝑢 5.9910 5.6760 5.3030 5.0990 5.4990 
𝑈 5.8180 5.2490 5.2860 5.8800 5.4850 

Difference -0.1732 -0.4271 -0.0176 0.4884 -0.0137 
𝑛  80 96 73 105 354 
      
Do not have car access     

𝑢 6.4400 5.3150 6.0640 6.0730 5.9410 
𝑈 6.5940 5.8120 6.2710 4.7630 5.9660 

Difference 0.1540 0.4791 0.2068 -1.3101 0.0257 
𝑛  64 73 67 41 245 
     
Proportion Unhealthy     
Have car access      

𝑝 0.4918 0.4460 0.4395 0.4686 0.4617 
𝑃 0.4285 0.4241 0.4698 0.3842 0.4227 

Difference -0.0633** -0.0218 0.0303 -0.0844*** -0.0390*** 
𝑛  80 96 73 105 354 
      
Do not have car access     

𝑝 0.4438 0.4630 0.4231 0.4562 0.4459 
𝑃 0.4205 0.4791 0.4782 0.3990 0.4510 

Difference -0.0233 0.0161 0.0551* -0.0572 0.0042 
𝑛  64 73 67 41 245 
 
Significance levels *-10%,**-5% and ***-1%. 

  

 

Table 6: Paired sample t-tests of pre-intervention and post-intervention proportion of incidents of 

healthy food consumption, grouped by quartiles of road distance from Tesco Seacroft and household 

access to a motor vehicle (source: Wrigley et al, 2004b and own calculations). 

To pull out the role  that accessibility to the new store plays the access households have to a motor 

vehicle is now given focus, Caspi et al (2012b) and Wrigley et al (2003) both pick out the need for 

walkability. An immediate result is that it is infact those who do have car access who gain benefits in 

the nearest distance quartile, shading the problems that those reliant on walking are still having. As 



already noted there are concerns about the third distance quartile, especially on healthy foods, but car 

ownership does not influnece this effect overly. A significant increase in the proportion of unhealthy 

products in the third distance group will concern policymakers, and is something that would ned to be 

addressed. Overall comparisons show car access households getting healthier while their non 

accessible neighbours show no significant changes.  

A final look is taken at some more of the influence variables that could be considered important in 

shaping shopping habits. Specifically thought given to other household members in making purchasing 

decisions, and the influence of costs and offers. Table 7 reports the paired two-sample t-tests and 

shows a few statistically significant changes result. First those influenced by children reduce healthy 

intake, but those not reduce their proportion of unhealthy foods. This is similar to the story of spousal 

influence, although there it is those not influenced who get healthier, rather than those who are 

becoming less healthy. Generally not being influenced by others gives a household a lower proportion 

of poor diet items of between three and four percentage points. Households reporting the influence of 

their cost and budget are actually found to increase healthy consumption, with the unhealthy 

proportion falling. Such an observation runs contrary to the thought that in deprived areas cost is a 

constraint on health (Wrigley et al 2002a). Special offers influence households to improve their health 

too, although as will be seen later this is contrary to the impact in the quantile regression. Such 

contrasts highlight the benefit of the quantile approach adopted here. 

 

 Influence: Children Influence: Spouse Influence: Cost/Budget Influence: Special Offer 

 Asda Not Big Other Yes No Yes No 

𝑛 
 

259 322 304 277 423 158 372 209 

ℎ 7.479 6.967 7.518 6.841 7.038 7.616 6.983 7.572 
𝐻 6.532 8.605 7.669 7.694 7.860 7.202 7.783 7.534 

Diff 
 

-0.948** 1.638 0.151 0.853** 0.822*** -0.414 0.780** -0.038 

𝑢 5.851 5.525 5.778 5.552 5.631 5.776 5.596 5.802 
𝑈 5.448 5.870 5.801 5.551 5.869 5.182 5.790 5.489 

Diff 
 

-0.739** 0.376 -0.088 0.356 0.525** -0.882** 0.043 -0.025 

𝑝 0.455 0.455 0.447 0.463 0.457 0.447 0.460 0.444 
𝑃 0.464 0.409 0.437 0.430 0.436 0.428 0.431 0.437 

Diff 0.010 
 

-0.046*** -0.010 -0.033** -0.022* -0.020 -0.029** -0.007 

Significance Levels: * 10%, ** 5% and *** 1% 

Table 7: Paired two sample t-tests of pre-intervention and post-intervention number of daily incidents 

of consumption of healthy and non-healthy foodstuffs, and proportion of household diet which is 

classified as unhealthy, split according to family and budgetary influence variables. (Soure: Own 

calculations on Wrigley et al (2004b)) 

From the preliminary analyses presented here it is clear that there many potential stories to tell about 

each of the newly constructed variables. One such phenomenon is that it is often those who do not 

switch to the new store that show the increases in healthfulness, such a result being in line with Volpe 

(2013) observation that large format stores do not drive impact, that it is the shoppers who determine 

the effect. Access concerns are also not seen as strongly since the fourth distance quartile does not 

show significant effects, although the third quartile often shows quite worrying unhealthy changes to 

diet. Still telling is that it is those with car access who are able to improve their diet, even post 



intervention, while those who have no vehicle access show few significant impacts. These early 

conclusions presented in this section already offer great policy insight, suggesting that supermarket 

interventions may not be the answer. Next that tale must be fleshed out using quantile regression to 

explore what does truly motivate poor diet, and whether shopping at Tesco Seacroft improved things.

  

4 Modelling 

Quantile regression uses all data points to estimate regression equations for each specified level of the 

distribution. Following Koenker and Bassett (1978) each of the three models solves: 

min
𝛽∈ℝ𝑘

[ ∑ 𝜏|𝑦𝑡 − x𝑡𝜷𝜏|

𝑡∈(𝑡:𝑦≥𝑥𝑡𝛽)

+ ∑ (1 − 𝜏)|𝑦𝑡 − x𝑡𝜷𝜏|

𝑡∈(𝑡:𝑦≥𝑥𝑡𝛽)

] 

Where 𝑦𝑡 is either the number of incidents of healthy food consumption, unhealthy food 

consumption, or the proportion of consumption which is unhealthy, after the intervention.  

Explanatory variables are collected together for each household, 𝑡, in the 𝐾 × 1 vector x𝑡. Coefficients 

on these variables at the 𝜏 quantile are given by 𝜷𝝉. In estimating these coefficients the programme, R 

package quantreg, makes use of all available data, but care is still taken in regression to acknowledge 

the problems data holes may cause. Again due to the relatively low number of observations we keep 

the quantiles wide, and focus on quartiles (𝜏 = 0.25, 0.5, 0.75). To develop the final model the 

regression is estimated with the full set of explanatory variables described in Table 2, with the least 

significant variable eliminated before re-estimating the new reduced model. To ensure this is the 

correct action the new reduced model is tested against the previous version to see if it is an 

improvement of fit. For each of the three dependent variables a separate model is generated. As well 

as the quantile regression equations a test for equality of coefficients across quantiles is included, and 

an OLS linear model is estimated with the same independent variables for comparison. 

5 Results 

Quantile regressions are run for the three measures of diet constructed in section 3, healthy food 

consumption instances, unhealthy food consumption instances and the proportion of respondents 

diet that can be regarded as unhealthy. To allow quick comparison across the key factors all three 

models are reported in Table 8, together with tests for the equality of parameters across quantile and 

the ordinary least squares (OLS) regression which makes use of the same variables as are found to be 

significant in the respective quantile regression. Immediately it is apparent that there are some 

factors, including switching to the new store, which have influence on all three dependent variables. 

Meanwhile, others are specific to just one, or two. Comparing the OLS models shows how many of the 

issues that quantile regression highlights would be hidden if only the simple linear model was used, 

and therefore effects at the mean exposited.  

Constants are highly significant in the models, a direct consequence of the lack of diet data on issues 

like price and consumer preferences. These can not be tested for equality but clearly do go a long way 

to explaining the differences. Interestingly the next variable, pre intervention consumption level, is



 Incidents of Healthy Food Consumption Incidents of Unhealthy Food Consumption Proportion of Consumption from Unhealthy Group 

 𝜏 = 0.25 𝜏 = 0.5 𝜏 = 0.75 F Test OLS 𝜏 = 0.25 𝜏 = 0.5 𝜏 = 0.75 Equality? OLS 𝜏 = 0.25 𝜏 = 0.5 𝜏 = 0.75 Equality? OLS 

Constant 6.116*** 
(0.390) 

6.798*** 
(0.471) 

10.130*** 
(0.503) 

 7.840*** 
(0.555) 

2.530*** 
(0.319) 

3.514*** 
(0.481) 

4.371*** 
(0.669) 

 3.477*** 
(0.522) 

0.249*** 
(0.025) 

0.351*** 
(0.030) 

0.454*** 
(0.027) 

 0.362*** 
(0.018) 

𝑝𝑟𝑒  
 

    0.065** 
(0.028) 

0.045 
(0.042) 

0.156** 
(0.070) 

2.382* 0.138*** 
(0.046) 

     

𝑛𝑐2  
 

    -0.004 
(0.054) 

0.634** 
(0.258) 

0.547 
(0.343) 

1.475 0.257 
(0.325) 

0.028 
(0.018) 

0.034* 
(0.019) 

0.013 
(0.023) 

0.890 0.020 
(0.014) 

𝑐𝑎3 -0.625*** 
(0.210) 

-0.606* 
(0.313) 

-0.232 
(0.300) 

1.861 -0.609** 
(0.283) 

     0.002 
(0.012) 

0.025 
(0.019) 

0.033* 
(0.019) 

3.104** 0.014 
(0.010) 

𝑝𝑟𝑒𝑞2     
 

 0.086 
(0.054) 

0.150** 
(0.058) 

0.100 
(0.089) 

1.215 0.165** 
(0.073) 

     

𝑠𝑤𝑖𝑡𝑐ℎ -0.643* 
(0.368) 

-1.360** 
(0.543) 

-1.740*** 
(0.584) 

2.699* -0.895** 
(0.442) 

0.151 
(0.219) 

0.181 
(0.230) 

0.764** 
(0.382) 

2.659* 0.447 
(0.295) 

0.037** 
(0.016) 

0.039** 
(0.016) 

0.025 
(0.021) 

0.497 0.027** 
(0.012) 

𝑎𝑠𝑑𝑎 -0.143 
(0.390) 

-1.103** 
(0.525) 

-1.935*** 
(0.622) 

7.322*** -0.919* 
(0.472) 

          

𝑢𝑛𝑒𝑚𝑝 -0.573 
(0.365) 

-0.714* 
(0.365) 

-0.727 
(0.747) 

0.111 -0.777 
(0.522) 

          

𝑟𝑒𝑛𝑡 -0.751** 
(0.316) 

-0.675* 
(0.363) 

-0.143 
(0.440) 

2.174 0.286 
(0.375) 

     0.027* 
(0.016) 

0.013 
(0.017) 

0.045** 
(0.021) 

2.170 0.031** 
(0.013) 

𝑠𝑚𝑜𝑘𝑒 -0.929*** 
(0.276) 

-0.714** 
(0.345) 

-0.623 
(0.467) 

0.527 -0.730** 
(0.358) 

     0.009 
(0.019) 

0.035* 
(0.020) 

0.045** 
(0.020) 

2.176 0.028** 
(0.013) 

𝑘𝑖𝑑𝑠 
 

          0.048*** 
(0.016) 

0.021 
(0.020) 

0.021 
(0.024 

1.929 0.033** 
(0.014) 

ℎ𝑖𝑔ℎ𝑒𝑑 
 

-0.965** 
(0.486) 

0.000 
(0.393) 

0.143 
(0.556) 

3.820** 
 

-0.450 
(0.469) 

          

𝑎1734 
 

-1.143*** 
(0.391) 

-1.571*** 
(0.362) 

-2.403*** 
(0.454) 

5.384*** -2.280*** 
(0.447) 

-0.291 
(0.275) 

-0.542** 
(0.274) 

-1.042** 
(0.414) 

3.278** -0.798** 
(0.353) 

0.065*** 
(0.023) 

0.055** 
(0.026) 

0.051** 
(0.025) 

0.208 0.046*** 
(0.016) 

𝑐𝑜𝑠𝑡 0.394 
(0.336) 

0.400 
(0.316) 

0.870** 
(0.375) 

1.755 0.944*** 
(0.384) 

0.347 
(0.256) 

0.614** 
(0.324) 

0.352 
(0.396) 

0.887 0.770** 
(0.341) 

     

ℎ𝑒𝑎𝑙𝑡ℎ 
b 

0.464 
(0.457) 

0.828* 
(0.375) 

2.065*** 
(0.743) 

3.723** 1.719*** 
(0.483) 

-0.444 
(0.256) 

-0.740** 
(0.333) 

-0.372 
(0.554) 

0.938 -0.243 
(0.417) 

-0.034* 
(0.020) 

-0.041** 
(0.022) 

-0.051* 
(0.027) 

0.217 -0.030* 
(0.018) 

𝑐𝑒𝑎𝑡 
D 

-0.606** 
(0.258) 

-0.286 
(0.377) 

-0.494 
(0.391) 

1.011 -0.886** 
(0.370) 

          

𝑏𝑎𝑙 
E 

1.892*** 
(0.315) 

1.783*** 
(0.297) 

1.597*** 
(0.447) 

0.328 1.833*** 
(0.362) 

-0.510** 
(0.214) 

-0.488* 
(0.272) 

-0.721* 
(0.371) 

0.402 -0.399 
(0.308) 

-0.090*** 
(0.010) 

-0.092*** 
(0.021) 

-0.108*** 
(0.023) 

0.596 -0.095*** 
(0.013) 

𝑙𝑖𝑘𝑒 
f 

 
 

    0.964*** 
(0.225) 

1.409*** 
(0.246) 

1.517 
(0.363) 

2.959* 1.412*** 
(0.309) 

0.075*** 
(0.016) 

0.072*** 
(0.019) 

0.077*** 
(0.021) 

0.046 0.069*** 
(0.013) 

𝑐𝑜𝑛𝑣 
g 

          0.032* 
(0.018) 

0.031 
(0.019) 

0.040** 
(0.019) 

0.174 0.029** 
(0.013) 

𝑜𝑓𝑓𝑒𝑟 
p 

 
 

    0.123 
(0.253) 

0.049 
(0.295) 

0.743** 
(0.392) 

3.409** -0.095 
(0.321) 

     

* Significance 10%; ** Significance 5%; *** Significance 1% 

Table 8: Regression Coefficients and Tests of Equality of Slopes (Source Wrigley et al 2004b, calculations using R package quantreg)



only of importance to the healthy food consumption level. Distance is also less of significance than 

might be anticipated from the two-sample t-tests, only the second quartile of those without car 

access, and the third for those with, showing any sign of signifcant effect. Moving away from the 

interventions store increases unhealthy intake and reduces healthy, with the effect that the 

proportion of unhealthy foods goes up.  

Switching to use the new store leads to lower consumption of healthy items across the board, with 

the OLS coefficient also highly significant but understating the magnitude of the effect amongst 

those whose diet would be considered the healthiest. Households with the highest levels of 

unhealthy consumption show marked increase due to Tesco, just over five instances per week. It is 

alsto notable that these are indeed significantly different across the quartiles. For the proportion of 

unhealthy foods eaten it is the lower end of the distribution where Tesco brings about significant 

increases of over 3%, with the OLS understating the increase at 2.7%. For healthy foods the 

neighbourhood’s other store, Asda, also has an important impact, also distracting people from their 

healthier options and reducing intake by almost two portions per day. In all of this it is clear again 

that caution about the role of supermarkets in improving diet should be urged. 

Unemployment, and the requirement of rental support are good proxies for the vulnerable groups 

about whom policymakers would naturally be concerned. Results show reductions in healthy foods 

assigned to both deprivation measures, while significant increase in the proportion of unhealthy 

food in a respondents diet is seen. More concerningly the decline in diet quality is more pronounced 

amongst those who already have a poor diet, an impact that is replicated amongst smokers as well. 

Younger respondents consume less, potentially due to their income being expected to be lower, but 

what they do consume is more likely to be unhealthy. Post intervention sees a rise of 5% for all 

healthfulness levels. Having a child in the household has been argued to exacerbate the effect 

(Wrigley et al, 2002a), but here this only holds amongst the proportion of low health intake, where 

at the lowest end all else equal the presence of a child adds 5% to the proportion of unhealthy 

products. Education was also highlighted by Wrigley et al (2002a) and others, but it is found only to 

impact on healthy intake, and in fact those with higher levels of education show a reduction in 

healtfulness at the bottom end of the distribution. Suggestion here is that attitudes and household 

characterisitics overcome the absolute level of education the head of household has received. 

Self reported influences on shopping behaviour provide good clues as to what can be changed to 

promote better living. With so many poor households in the area the 𝑐𝑜𝑠𝑡 variable is very important 

to many, but what we see here is that it actually aligns with an increase in consumption. Generally 

this is below the level suggested by OLS, and is always less than one portion per day. There is no 

impact of 𝑐𝑜𝑠𝑡 on the proportion of diet which is unhealthy however. Health advice and believing in 

a balanced diet naturally move respondents towards a more nutritious lifestyle. Being influenced by 

children on the shopping trip moves things the other way, removing healthy items from the trolley. 

Clearly respondents like unhealthy foods, with significant increases in unhealthy items and the 

proportion of the diet which is unhealthy brought about by 𝑙𝑖𝑘𝑒. A major concern of the early 

literature was that those with a love of convenience would eat a poorer diet, and this is supported 

by the proportion of unhealthy food going up by between 3 and 4 percentage points, an impact OLS 

understates. 



  

 

 

Figure 4: The Effect of Switching to Tesco Seacroft at 𝜏 = 0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9 on 

healthy and unhealthy consumption and dietary make up. (Source: Own Calculations on Wrigley et 

al, 2004b) 



A major drawback of the study is the lack of price data with which to model health. However, where 

𝑐𝑜𝑠𝑡 can go some way to addressing that, and there is usually a broad similarity between charges at 

all major supermarkets. Research shows that stores do not flex their general prices to local market 

conditions, and as such the opening of Tesco Seacroft is unlikely to have made any difference to 

regular pricing at Asda Killingbeck, but they do change their product range according to the location 

of the store11.There is also an ability for stores to compete using special offers, and here it is clear 

that those who consume the most unhealthy foods see special offers as a motivating factor for this. 

An increase of 0.75 portions per day can be attributed to the 𝑜𝑓𝑓𝑒𝑟 variable, with this parameter 

significantly different from others. Also important here is that there is no significance in the OLS 

regression meaning that this could have been overlooked by ignoring the quantile story. 

Figure 4 shows how the coefficients of our regression vary across the different quantiles, with 

estimation undertaken at intervals in 𝜏 of 0.1. OLS coefficients and confidence intervals are also 

plotted for comparison. From the top graph it is obvious that as the diet becomes healthier so the 

influence of Tesco in pulling it back increases, the most negative impacts coming at the higher end of 

the healthful distribution. A mirror is only partially found for the unhealthy intake, with coefficients 

returned below the OLS level for the majority of levels. Only for the upper quartile of poor diet is any 

rise above the OLS value seen, with 𝜏 = 0.7 and 𝜏 = 0.8 moving above. For the proportion of 

unhealthy food consumed there is an understatement of the role of Tesco in the OLS model, but the 

actual impact does not vary much across the 𝜏 distribution. In all cases the new store raises the 

proportion by between 3 and 4 percentage points. Some support for the intervention is found 

amongst the low coefficients in the healthy case, and the general overstating of impact by the 

unhealthy OLS. However, the raising of the unhealthy proportion, and the higher coefficients 

amongst those with an already unhealthy diet, would continue to point to intervention 

supermarkets not improving the lot of the households their very opening is designed to help. 

6 Conclusions and Policy Implications 

Supermarkets have great potential to improve diet in areas where access to healthy foodstuffs has 

been limited or non-existent. Although a limited number of studies have raised concerns about the 

broad validity of this statement, few have presented evidence which significantly differs from the 

well supported improvement view. Within each aggregate story are a series of subjects which are of 

particular interest to policy makers and practitioners alike. Utilising quantile regression these effects 

can be explored and expanded upon to see just what is driving the aggregate result and what is 

hiding behind it. One such tale is that those with preferences for less healthy foodstuffs will take 

advantage of the lower prices and greater availability in a supermarket to buy more than they used 

to. As a conclusion this is intuitive but it is ignored by the current empirical studies of Seacroft due to 

the average effect being an improvement in diet. New retailers do increase convenience and reduce 

the distance households must travel to access their services, but this is only helpful if opening them 

up to more residents leads to the purchase of healthful foods. At almost all quantile levels Tesco 

Seacroft has reduced healthy food intake, increased unhealthy consumption and hence raised the 

proportion of unhealthy items in households diet. Most worryingly these facts hold with the largest 

coefficients for the least healthy respondents. 
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One of the key results of the paired two-sample t-tests was that those who did not switch to using 

the new Tesco store actually shifted their behaviour in a more healthy direction. The quantile 

regression results also support this potentially surprising relationship. By expectation there would be 

no notable change at any of the alternative stores, but it appears that household were able to find 

more healthy options between the two study waves. Although it is distance to the intervention store 

that is considered it should not be neglected that for many there are nearby supermarkets just 

outside the study area, Asda Killingbeck being a popular example. Asda shoppers post-intervention 

also displayed lower consumption of healthy items, with significant coefficients to those for Tesco 

Seacroft. No significant changes were observed for unhealthy, or proportion unhealthy as a result. 

Tesco will undoubtedly influence the strategy of Asda, and while UK supermarkets do not flex their 

prices to local conditions they certainly do alter special offers and product ranges12. Conclusions on 

switchers are therefore relevant to all and the impact of the intervention supermarket needs to be 

viewed as having direct and indirect effects on all residents regardless of where they shop. 

In all of the regression presented there is a consistent move towards unhealthy eating coming from 

budgetary issues. Despite supermarkets offering lower prices than others at this time being 

unemployed, or requiring rental support, leads to reduced healthy intake and a greater proportion 

of unhealthy foods in the diet. It was precisely this issue that the Seacroft intervention set out to 

solve, but the evidence points to this having limited success. Where coefficients on cost, 

unemployment and rental support are insignificant, or moving in a healthful direction, the quantile is 

one at which households were more healthy anyway. Success at improving diet came from health 

advice, and those who saw the importance of a balanced diet. Education and emphasis on these 

items might be able to influence the tastes and preferences of consumers such that the foods liked 

variable also moves food consumption away from unhealthy foods. At a supermarket level 

discouraging promotions on processed or high fat items is shown to be an effective method to 

address the rising proportion of unhealthy products predicted from switching to Tesco. Financial 

support for those shopping at farmers markets was suggested by Dimitri et al (2015), Gustat et al 

(2015) and Pearson et al (2014), and so it appears such schemes in supermarkets will also help. 

Again there is a large amount of intuition in such policies, but to now no empirical evidence has been 

presented which highlights either the need, or how critical these controls are. 

Households will always benefit from new supermarkets, with lower prices and higher product ranges 

they are more likely to find the foods they like at prices they can afford. Undoubtedly this means 

cheaper fruit and vegetables and this has led many to conclude that large format retailers are a 

workable solution to the problem of poor diet in food deserts. However, policy makers should be 

clear that such aggregate conclusions from OLS regression hide a multitude of issues that can 

actually leave a negative dietary legacy. Expanding beyond fruit and vegetables this study shows that 

healthy intake will always increase amongst those who prefer such foods, but that likewise 

households preferring unhealthy products will also increase their consumption thereof. Both are 

only exposed by quantile regression as these large changes are balanced by small changes amongst 

those who consume less of each category when OLS coefficients are calculated. Interventions yield 

aggregate improvements, directly or indirectly, but do need to be managed and considered 

carefully.  
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Despite the specific nature of the study and its focus on Seacroft, the intuitive nature of the 

conclusions and commonality between the study area and countless low income poor access areas 

worldwide, there is little reason results should not generalise a decade on. New research might seek 

to address the same issues in the modern environment, Donald (2013) being amongst the many 

papers which identifies the key need for a more contemporary intervention study. Policy makers 

should therefore ensure the right balance of education and price policies accompany any openings, 

such that benefits of intervention stores can be felt by the targeted poor diet groups, and pitfalls of 

increased unhealthy consumption identified here can be avoided.  

References: 

Adams J, Halligan J, Burgess Watson D, Ryan V, Penn L, Adamson A J, White M, 2012, “The 

Change4Life convenience store programme to increase retail access to fruit and vegetables: a mixed 

methods process evaluation” PLoS One 7(6) 

Aggrawal A, Cook A J, Jiao J, Seguin R A, Moudon A V, Hurvitz P M, Drewnowski A, 2014, “Access to 

supermarkets and fruit and vegetable consumption” American Journal of Public Health 104(5) 917-

923 

Caspi C E, Sorensen G, Subramanian S V, Kwachi I, 2012a, “The local food environment and diet: a 

systematic review” Health and Place 18 1172-1187 

Caspi C E, Kawachi I, Subramanian S V, Adamkiewicz G, Sorensen G, 2012b, “The relationship 

between diet and perceived and objective access to supermarkets among low-income housing 

residents” Social Science and Medicine 75 1254-1262 

Cummins S, Petticrew M, Sparks L, Findlay A, 2005, “Large scale food retail interventions and diet” 

Das, 2014, “Measures, spatial profile and determinants of dietary diversity: evidence from India” 

available at SSRN http://ssrn.com/abstract=2511823 accessed 05/02/2015 

Dimitri C, Oberholtzer L, Zive M, Sandolo C, 2014, “Enhancing food security of low-income 

consumers: an investigation of financial incentives for use at farmers markets” Food Policy in press 

Dobson, P.W. and Waterson, M.  (2008), "Chain-Store Competition: Customized vs. Uniform Pricing", 

The Warwick Economics Research Paper Series (TWERPS) 840, University of Warwick, Department of 

Economics.  

Donald B, 2013, “Food retail and access after the crash: rethinking the food desert problem” Journal 

of Economic Geography  13 231-237  

Drescher L S, Thiele S, Mensink G B M, 2007, “A new index to measure healthy food diversity better 

reflects a healthy diet than traditional measures” The Journal of Nutrition 137 647-651 

Evans A E, Jennings R, Smiley A W, Medina J L, Sharma S V, Rutledge R, Stigler M H, Hoelscher D M, 

2012, “Introduction of farm stands in low-income communities increases fruit and vegetables among 

community residents” Health and Place 18 1137-1143  

http://ssrn.com/abstract=2511823
http://ideas.repec.org/p/wrk/warwec/840.html
http://ideas.repec.org/s/wrk/warwec.html


Findlay A, Sparks L, 2008, “Weaving new retail and consumer landscapes in the Scottish Borders” 

Journal of Rural Studies 24 86-97 

Fitch D, 2004, “Measuring convenience: Scots’ perceptions of local food and retail provision” 

International Journal of Retail and Distribution Management 32 100-108 

Ford P B, Dzewaltovski D A, 2011, “Neighbourhood deprivation, supermarket availability and BMI in 

low-income women: a multilevel analysis” Journal of Community Health 36 785-796 

Gohsh-Dastidar B, Cohen D, Hunter G, Zenk S N, Huang C, Beckman R, Dubowitz R, 2014, “Distance 

to store, food prices and obesity in urban food deserts” American Journal of Preventative Medicine 

47(5) 587-595   

Gill L, Rudkin S, 2014, “Deconstructing supermarket intervention effects on fruit and vegetable 

consumption in areas of limited retail access: evidence from the Seacroft study” Environment and 

Planning A 46 649-665 

Gittelsohn J, Song H-J, Suratkar S, Kumar M B, Henry E G, 2009, “An urban food store intervention 

positively affects food-related psychosocial variables and food behaviours” Health Education and 

Behavior 37(3) 390-402 

Gustat J, O’Maley K, Luckett B G, Johnson CC, 2015, “fresh produce consumption and the 

assosciation between frequency of food shopping, car access, and distance to supermarkets” 

Preventative Medicine Reports 2 47-52 

Hosler A S, Kammer J R, 2014, “Trends of fruit and vegetable availability in neighborhoods in Albany, 

NY, USA, 2003-2012” Public Health Nutrition 18(3) 562-568 

Jilcott Pitts S B, Gustafson A, Wu Q, Mayo M L, Ward R K, McGuirt J T, Rafferty A P, Lancaster M F, 

Evenson K R, Keyserling T C, Ammerman A S, 2014, “Farmers market use is associated with fruit and 

vegetable consumption in diverse southern rural communities” Nutrition Journal 13(1) 1-11   

Kelly M, Seubsman S, Banwell C, Dixon J, Sleigh A, 2014, “Thailand’s food retail transition: 

supermarket and fresh market effects on diet quality” British Food Journal 116(7) 1180-1193 

Kim T H, Lee E-K, Han E, 2014, “Food away from home and body mass outcomes: taking 

heterogeneity into account enhances quality of results” Nutrition 30(9) 1015-1021 

Koenker R, Bassett G, 1978, “Regression Quantiles” Econometrica: Journal of the Econometric Society 

46 (1) 33-50. 

Lear S A, Gasevic D, Schuurman N, 2013, “Association of supermarket characteristics with the body 

mass index of their shoppers” Nutrition Journal 12 (1/17) 1-8 

Lenardson J D, Hanson A Y, Hartley D, 2015, “Rural and remote food environments and obesity” 

Current Obesity Reports (in press) 

Liu K E, Chang H, Chern W S, 2011, “Examining changes in fresh fruit and vegetable consumption 

over time and across regions in China” China Agricultural Economic Review 3 276-296 



Ljungvall A, Zimmerman F J, 2012, “Bigger bodies: long-term trends and disparities in obesity and 

body-mass0index among US adults 1960-2008” Social Science and Medicine 75 109-119 

Morgan, K, 2015, “Nourishing the city: The rise of the urban food question in the Global North”, 

Urban Studies 52 (8) 1379-1394. 

Murakami K, Sasaki S, Takahashi Y, Uenishi K, 2010, “No meaningful association of neighbourhood 

store availability with dietary intake body mass index or waist circumference in young Japanese 

women” Nutrition Research 30 565-573  

O’Brien M C, McConnen A, Hollywood L E, Cuskelly G J, Barnett J, Raats M, Dean M, 2014, “Lets talk 

about health: shopper’s discourse about health while food shopping” Public Health Nutrition (in 

press)  

Pearson A L, Winter P R, McBreen B, Stewart G, Roets R, Nutsford D, Bowie C, Donnellan N, Wilson 

N, 2014, “Obtaining fruit and vegetables for the lowest prices: pricing survey of different outlets and 

geographical analysis of competition effects” Plos ONE 9(3) 1-8 

Powell L M, Slater S, Mirtcheva D, Bao Y, Chaloupka F J, 2007, “Food store availability and 

neighbourhood characteristics in the United States” Preventative Medicine 44(3) 189-195 

Rudkin S, 2015, “Supermarket interventions and diet in areas of limited retail access: Policy 

suggestions from the Seacroft intervention study”, MRPA Working Paper Series number 62434, 

available online at http://mpra.ub.uni-muenchen.de/62434/1/MPRA_paper_62434.pdf.  

Schwanen T, 2015, “Geographies of transport I: reinventing a field?” Progress in Human Geography 

(In Press) 

Shaw H, 2012, “Access to healthy food in Nantes, France” British Food Journal 11 224-238 

Sohi I, Bell B A, Liu J, Battersby S E, Liese A D, 2014, “Differences in food environment perceptions 

and spatial attributes of food shopping between residents of low and high food access areas” Journal 

of Nutrition Education and Behaviour 46(4), 241-249.  

Tesco plc, 2011, “Tesco plc opens its 40th intervention store” available online via 

http://www.tescoplc.com/index.asp?pageid=17&newsid=387 (Accessed: 30/01/2015) 

United States Department of Treasury, 2014, “Frequently asked questions on the healthy food 

financing initiative” available online via 

http://www.cdfifund.gov/what_we_do/programs_id.asp?programID=7 (Accessed: 07/02/2015) 

Volpe R, Okrent A, Leibtag, E, 2013, “The effect of supercentre-format stores on the healthfulness of 

consumers’ grocery purchases” American Journal of Agricultural Economics 95(3) 568-589 

Wetherspoon D, Oehmke J, Dembélé A, Coleman M, Satimanon T, Wetherspoon L, 2013, “Price and 

expenditure elasticities for fresh fruits in an urban food desert” Urban Studies 50 88-106 

Wingert K, Zachary D A, Fox M, Gittelsohn J, Surkan P J, 2014, “Child as change agent. The potential 

of children to increase healthy food purchasing” Appetite 81 330-336 

http://mpra.ub.uni-muenchen.de/62434/1/MPRA_paper_62434.pdf
http://www.tescoplc.com/index.asp?pageid=17&newsid=387
http://www.cdfifund.gov/what_we_do/programs_id.asp?programID=7


Wrigley N, Warm D, Margetts B, Whelan A, 2002a, “Assessing the impact of improved retail access 

on diet in a ‘food desert’: A preliminary report” Urban Studies 39 (11) 2061-2082. 

Wrigley N, Guy C, Lowe M, 2002, “Urban regeneration, social inclusion and large store development: 

The Seacroft development in context” Urban Studies 39 (11), 2101-2114. 

Wrigley N, Warm D, Margetts B, 2003, “Deprivation diet and food-retail access: findings from the 

Leeds ‘food deserts’ study” Environment and Planning A 35 151-188 

Wrigley N, Warm D, Margetts B, Lowe M, 2004a, “The Leeds ‘food deserts’ intervention study: what 

the focus groups reveal” International Journal of Retail and Distribution Management 32 123-136 

Data Sources: 

Ordnance Survey ITN layer Crown Copyright/database right 2007. An Ordnance Survey (Datacentre) 

supplied service 

Map of Leeds ©Crown Copyright Ordnance Survey. An EDINA Digimap/JISC supplied service 

Wrigley N et al, 2004b, “Food deserts in British cities 2000-2001” [Computer file], Colchester Essex: 

UK Data Archive [Distributor] November 2004 SN: 5056 

Computer Packages: 

ArcGIS ESRI Inc. 

R: A Language and Environment for Statistical Computing R Development Core Team Vienna Austria, 

http://www.R-project.org 

Koenker R, 2007, “quantreg: Quantile Regression” R package version 4.10, http://www.R-project.org 

 

 

http://www.r-project.org/
http://www.r-project.org/

