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Abstract  

Background: Despite promising observational evidence, evaluations of interventions and 

policies to improve local food availability, diet and obesity report a lack of effectiveness. 

Often implemented without an explicit theory of change, understanding failure is limited. 

This study aimed to develop a theory of change (ToC) and map existing local food 

availability evaluation related literature. 

Methods: An expert panel participated in a concept mapping and consensus workshop to 

develop an initial ToC.  A systematic search of evaluation literature and synthesis guided by 

the Realist And Meta-narrative Evidence Syntheses publication standards was done. Content 

from evaluation literature was mapped onto the ToC based on identified context, mechanism, 

and outcome (CMO) configurations to determine tested and hypothesized pathways.  

Results:  The workshop resulted in a realist informed ToC that made explicit the ‘system’ in 

which food availability interventions are implemented. A process of sequential interactions 

across both space and time was articulate. The ToC included long causal chains across 

multiple levels of context converging on several theorised mechanisms to explain food choice 

and dietary patterns.  

Conclusions: The resulting ToC suggests that reductionist approaches to local food 

availability interventions may result in limited generalisable insights between varying 

contexts, possible unintended consequences, or incomplete conclusions.   
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Introduction  

Obesity is considered a global epidemic with a doubling of prevalence worldwide since 1980, 

reaching approximately 600 million adults as of 2014.1 Dietary risk factors account for the 

highest proportion of chronic disease burden, with poor diet quality associated with an 

increased risk of cardiovascular disease2–4, diabetes5, certain types of cancer6 and conditions 

such as overweight and obesity.7–9 However, translating this knowledge into policy actions 

that can modify food choice to improve diet quality at the population level has yet to be 

achieved.10  

Local food availability and shifting the distribution of dietary risk for disease  

A public health approach that seeks to ‘shift the curve’ of dietary risk for everyone, rather 

than focusing on specific high-risk groups11 requires understanding how physical 

environments might shape behaviour.12,13 Local food availability is a dimension of food 

access reflecting what is available for purchase through the presence, amount and/or density 

of foods and food sources.14 At the community level this often includes the location and type 

of retail food sources (i.e. supermarkets, convenience stores, fast food outlets, restaurants and 

cafés); at the consumer level it includes food provision within a food outlet often shaped by 

the customer market that frequents that outlet15,16.  

Current evidence synthesis related to local food availability and food choice 

Evidence synthesis to date has included systematic reviews that focused on the relationship 

between a broadly defined food environment, diet (or diet related behaviour) and 

obesity14,17,18. Such studies report on evidence focussed on identifying consumer level (i.e. 

small outlet interventions, prepared food outlet interventions)19,20 or community level (i.e. 

change in food outlet offerings)21,22 food environment interventions and their effectiveness to 

improve diet or modify food choice. Also systematic reviews have focused on methods used 

in food environment exposure (e.g. perceived or objective measures) and outcome assessment 

(e.g. food purchasing or diet quality).14 However, reviews to date have yet to conduct a 

synthesis that can help to understand how and why local food availability might influence 

food choice or diet quality.  
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Theories of change and the realist approach to causation 

Current frameworks that describe the food environment, and by extension aspects of local 

food availability, are helpful for defining the scope of a rapidly growing field and identifying 

concepts and settings relevant for research and intervention.14,23 Understanding how and why 

specific dimensions of the food environment influence diet behaviour raises several 

conceptual24,25 and methodological26,27 challenges for existing frameworks. Principal among 

these is the need to transform descriptive frameworks into coherent theories of change 

(ToC).28,29 In particular, ToC could be useful to visualise and conceptually integrate a range 

of factors that have been described at the intrapersonal, interpersonal, institutional, 

community, and public policy levels and reflect the realities of how and why people procure 

food across space and time.30  

The development of an appropriate ToC for any given intervention strategy is considered best 

practice in terms of effective intervention and evaluation research31. Theories of change are 

defined simply as an articulation of how and why an initiative works, and therefore should 

make explicit the hypothesised causal chains and potential pathways of influence.32 Given the 

wide application of evaluation methods, there is no single accepted approach to developing 

an appropriate ToC.  With respect to local food availability interventions, ToCs are not 

routinely reported, at least in the peer-reviewed literature. In part this may be due to the 

design and implementation of food availability interventions at times lead by communities, 

organisations or policy makers rather than researchers.  

Realist review and synthesis is a method for synthesising research that holds its foundations 

in realist philosophy of science. It seeks an explanatory, theory-driven approach33 focused on 

unpacking the mechanisms and contexts surrounding why a given intervention results in a 

specific outcome pattern34. The approach focuses on understanding causation at the societal 

level through examining how mechanisms are shaped and/or constrained by a broader multi-

levelled context.  The theories are also examined at mid-level of abstraction to allow for a 

greater specificity than descriptive frameworks but greater abstraction than statistical models.  

Although several systematic reviews have been conducted on the broad topic of food 

environment and diet behaviour14,19–22, their conclusions regarding the effectiveness of 

various intervention strategies are not definitive. Employing a research synthesis focused on 

theory development and capable of dealing with greater complexity could provide an 

opportunity for new insights.  
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Therefore, the objective of this study was to develop a ToC for local food availability 

interventions to address the following questions: 1) how could a change in food availability 

influence diet? 2) for whom could a change in food availability influence diet? and 3) under 

what circumstances could a change in food availability influence diet?  The realist review and 

synthesis of published local food availability evaluation literature was also mapped onto the 

theory. This provided the opportunity to reflect on the theory and consider possible 

explanations for how local food availability interventions work or why they might fail. 

Methods 

The realist review and synthesis was informed by the Realist And Meta-narrative Evidence 

Syntheses (RAMESES) publication standards33, the protocol was registered (PROSPERO 

#CRD42014009808) and published in full.35 There were three stages to this review and 

synthesis including the development of the initial theory of change, identifying evaluation 

literature and conducting the synthesis. These stages are summarised below in turn. 

Developing an initial theory of change 

A facilitated workshop was conducted involving seven academic content experts from a 

range of disciplines including epidemiology, public health, nutrition, geography, psychology, 

medicine and political science, with research interests in inequalities in diet, neighbourhood 

food access, and dietary public health intervention and evaluation.  

The workshop included an introduction to realist review and synthesis concepts and 

methodology, followed by the use of concept mapping procedures36 and consensus-building 

using the nominal group method with one-to-one follow-up interviews37. For example 

participants were asked to generate a list of as many concepts and relationships as possible 

when asked: ‘What factors are involved in changing food availability to improve diet?’, ‘Why 

would a change in local food availability results in a change in diet?’, ‘What might change 

the effect of local food availability on diet?’, and ‘Who is likely to be affected by a change of 

local food availability?’  

Participants were asked to organise these concepts into themes and to reflect on the role of 

each as a contextual or mechanistic factor. Field notes from the workshop were used to 

inform an initial theory by assembling the factors, pathways, mechanisms and contexts 

discussed, and combined into a single diagram. This initial theory was used as the basis for 

the face-to-face meetings between TLP and each member of the team, tracking the evolving 
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configuration of the initial theory of change with each meeting. Each group member had the 

opportunity to provide new factors or question pathways with revisions integrated by TLP 

throughout discussions. 

Systematic search for local food availability evaluation literature 

A systematic search was conducted to identify relevant evaluation studies published up to and 

including July 2014 with no limit on earliest year of publication within MEDLINE (Ovid 

SP), EMBASE (Ovid SP), PsychINFO (Ovid SP), EconLit (EBSCO), Applied Social 

Sciences Index and Abstracts (CSA Illumina) and Cochrane Database of Systematic Reviews 

(Wiley Online Library). A particular tenet of the realist synthesis approach is the inclusion of 

a range of evidence sources and an emphasis on an iterative search processes.  Therefore, in 

addition to the screening for peer-reviewed outcome evaluations for interventions, hand 

searching was conducted for each intervention selected to identify a selection of 1) peer 

reviewed publications that were secondary to the outcome evaluation including process 

evaluations, 2) secondary data analysis of intervention samples, and 3) final project reports or 

short articles discussing the context of the intervention being conducted.  Additionally, 

continued monitoring of new relevant literature was done up to December 2016.  Given the 

aim of this review, depth of the analysis and need to stay up to date, this review may be 

considered more systematized than systematic in terms of its claims of exhaustiveness.38   

All titles and abstracts were screened for eligibility based on 1) the aim to improve diet 

through a change in the availability of outlets (i.e. the opening or removal of an outlet) or the 

availability of foods in outlets (i.e. new food items in an outlet); 2) included food outlets that 

did not have restriction of use including convenience outlets, small food outlets, grocery 

outlets, take away outlets or full service sit-down restaurants; 3) included adults aged >= 19 

years at baseline; 4) reported on results from a measure of diet or food choice (i.e. diet quality 

or food purchasing) and 5) had been published in a peer-reviewed journal and in English. 

Quality assessment was conducted by the lead author (TLP) using the Effective Public Health 

Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies39; this was 

duplicated by additional authors (ERM and EW) and consensus reached.  

Mapping intervention-related literature and realist synthesis process 

The purpose of mapping and critically assessing intervention related literature was to provide 

an opportunity to reflect on the initial ToC, to look for missing concepts from the concept 
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mapping process, identify implicit theories of change of the included interventions (i.e. those 

that were tested during evaluation) and examine the scope of hypothesized contexts or 

mechanisms that were not included in evaluation studies (i.e. factors or pathways that have 

been discussed or hypothesised but not tested).40 

The process involved two stages, firstly reviewing and coding each paper for aspects of the 

theory that were tested or discussed, or to identify other factors that were not uncovered 

during the workshop. Secondly, the process involved mapping the resulting codes onto the 

theory of change to visually reflect the degree to which the theory was tested or hypothesised 

in published intervention related literature. 

Coding intervention and companion papers 

In addition to the inclusion criteria used for the systematic search, the included studies were 

selected based upon the principles of 'relevance' (i.e. whether the data can contribute to 

theory building) and 'rigour' (i.e. whether the method used to generate the data is credible and 

trustworthy).33 The purpose was to ensure as much contextual information as possible for the 

coding of intervention related papers, as this review was focused on the circumstances of the 

interventions and how they might work, rather than their effectiveness. To this end, each 

paper was considered a source of qualitative data that was analysed for reporting ‘how local 

food availability might influence food choice’, ‘for whom’ and ‘under what circumstances’.  

As a consequence, while the entire publication was read and coded, most codes were applied 

in the introduction and discussion sections of the papers where authors provided most of the 

context. These descriptions often included an implicit reference to a process that could be 

considered the underlying theory of change for that intervention. The reason for this coding 

approach, rather than simply summarising the content of the papers in a narrative style 

review, was to allow for tracking the different aspects of the theory that were discussed in the 

article, and informing the synthesis (i.e. combining in a meaningful way) and mapping (i.e. 

adding what was found onto the theory diagram) of literature that followed. 

The qualitative data were coded from primary (i.e. outcome evaluation study) and secondary 

(i.e. process evaluation or other published work) intervention study publications using 

ATLAS.ti qualitative analysis software (first by one author (TLP); and then discussed with 

co-authors (HEB and EW/ERM)). Coding was guided by the initial ToC and the review 

questions of how food environment interventions work, for whom and under what conditions, 
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with the purpose of exploring data on context, mechanisms and outcome configurations, and 

patterns. Distinctions in coding were made between realist informed contextual or 

mechanistic aspects of the theory that were measured and tested (typically, reported in the 

results section of outcome evaluations) during the evaluation versus those that were 

hypothesised (typically reported in the discussion section or in secondary papers). 

Synthesis, mapping and interpretation 

Data synthesis involved examining the codebook and comparing with the initial theory of 

change from the workshop. Codes were assigned to represent an implicit theory of change or 

different contextual or mechanistic factors described by authors of included studies. These 

codes were then reinterpreted to describe a context, mechanism and outcome pattern. For 

example – throughout an article the authors may mention that with a proliferation of less 

healthy food sources outlets (identified as ‘density of outlets’ in the theory – a context), the 

presence of a single new supermarket in a low-income community (identified as ‘outlet 

exposure’ in the theory – a mechanism) did not result in a change in the diet of residents 

(identified as ‘food choice’ – an outcome). 

This was done iteratively and checked between authors (TLP, HEB and ERM) reviewing and 

coding the literature, reflecting on the different codes and what they described, comparing the 

theory of change and reviewing additional codes. Context, mechanism, outcome codes, and 

combinations that created a configuration were then classified into tested (represented using a 

solid line in the theory diagram) and hypothesized codes (represented using a dotted line in 

the theory diagram) and cross-referenced against the initial theory of change developed by 

the study team. A code that represented either one factor or pathway (several factors in a 

chain) was highlighted on the diagram.  No additional factors were found in the intervention 

literature beyond those identified during the workshop. 

Results 

The findings are divided into two sections, the outcome of the initial theory development 

from the workshop, followed by the outcome of the systematic search for local food 

availability evaluations and synthesis of relevant details mapped onto the initial theory of 

change.  

Theory of change for how a change in local food availability influences food choice 
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The initial theory of change covers a broad range of contextual factors and mechanisms.  

These aspects of the theory clustered into three possible interrelated ‘pathways’ of causal 

influence and suggested a cyclical system of reinforcement between exposure to, adoption of 

and preference for particular foods and food outlets by adults in the population (Figure 1).  

 

 

Figure 1: Initial theory of change from workshop 

 

The systemic theory of change that emerged from the workshop better approximated the 

interventions of interest as events within a wider system of relevant factors, rather than a 

linear set of inputs, actions and outputs. This local food availability theory of change ‘system’ 

included three distinct but interrelated pathways of influence with several long causal chains 

and potential feedback loops. Across these pathways, six possible mechanisms were 

identified, for which multiple levels of context represent precursors to the triggering of these 

mechanisms and therefore, a theorised change in food choice.  

Built or physical environment pathway: this pathway was theorised to include all the 

contextual factors involved in the activity patterns of people that provide an opportunity to 

select either a particular food outlet, or food within an outlet.  These factors begin distally 

with the location of residence, work and leisure; the travel mode and infrastructure; followed 
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by the existing mix of different outlet types and density of those outlets that provides a set of 

opportunities, or a food outlet exposure that people can select from.  In addition, there is a set 

of contextual factors that may influence the location of food outlets (e.g. local zoning laws, 

consumer demand for particular foods, and shopping patterns) determining the mix and 

density of certain types of food outlets in which people are exposed.  Food outlet exposure, is 

then followed by a repeating set of contextual factors, including the food within the outlet 

that may be influenced by the profit margin of the food outlet, the food supply network 

available to that outlet and the customer demand, combining to trigger the type and amount of 

food exposure within an outlet that could (when coupled with in store sufficient conditions 

such as price, placement etc.) lead to food choice. These choices are then either reinforced or 

disrupted based on food preferences (explained below), and when repeated over space and 

time contribute to overall diet quality and health outcomes.  

Selection or trade-off pathway: this pathway was theorised to interrelate with, but operate 

separately from, exposure. Context for this pathway begins with the walkability of the area 

where outlets exist and distance to the outlet, which could trigger a need for convenience.  If 

the individual is aware of a convenient outlet and intends to purchase food at that location, 

they adopt the outlet. Once selected, that outlet, again depending on the drivers of food 

exposure and a need for convenience, is faced with foods in the outlet resulting in food 

choice.  

Personal preferences or needs pathway: this pathway includes a set of contextual factors 

that again include a causal pathway with a starting point distal from food choice. While the 

colloquial term ‘preference’ gives a suggestion of pure agency, this pathway also includes 

needs that may be outside of the direct control of the individual but shape their preferences 

(e.g. deprivation or time sensitivity).  Starting with level of deprivation and exposure to 

media and advertising that potentially shape social norms; knowledge, skills, attitudes and 

appetite could contribute to food preferences.  In turn, food preferences can then influence 

exposure by driving the individual toward a travel route and/or shape a shopping pattern that 

leads to a particular food outlet.   

However, food preferences can also influence outlet preferences depending on needs or 

preferences for food cost, variety, quality or tastes.  This can help shape food outlet 

preferences that again drive people toward a route and give rise to a shopping pattern and 

therefore feed into the exposure pathway. Tangential to the interrelationship between 
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preferences, needs and exposure is the influence of level of deprivation on time sensitivity, 

which can then influence a need for convenience.  Additionally, once preferences (either 

outlet or food) drive people toward a food outlet, or particular food choices, the experience of 

that selection then proves either a reinforcing or disruptive loop with preferences and needs, 

exposure and adoption that again influence food choice patterns.  

Food choice: Although conceptualised as an outcome for this work, food choice was 

challenging to identify as a static outcome.  That is, when applying a time dimension, arriving 

at food choice as the outcome would then change from an outcome to the context for the next 

shopping experience.  If it was a positive shopping experience, this may indicate the 

beginning or reinforcement of a particular food preference that influences a pattern of travel 

with exposure to outlets and foods, with similar needs for convenience, resulting in the same 

food choice in the future.  Similarly, if it was a negative experience, this could mean the 

disruption of any habitual food choices and preceding contexts and mechanistic triggers – 

leading back to food choice.  

Personal factors: It is also recognised that individuals arrive at any given intervention with a 

certain set of characteristics, or demographic factors that are not modifiable by the 

intervention itself.  These are labelled as personal factors, meaning they are determined prior 

to the circumstances surrounding the intervention.  These are likely intervention modifiers 

and include age, sex, socio-economic position, ethnicity and household composition.  

It is also noted in this initial ToC, that a range of other factors including those that make up 

the environment within a food outlet have not been included in the theory.  These could 

include specific food prices, food promotions and the placement of foods.  However, with the 

focus on effects of the necessary conditions (i.e. effect of local food availability on food 

choice), these are not included in the theory of change, which represents only aspects directly 

related to food availability of outlets and specific foods within an outlet, but not other 

sufficient conditions required for food choice.  

Summary of local food availability related evaluation literature 

Thirteen evaluations met inclusion criteria with an additional 32 articles identified as 

providing additional context to the primary evaluations. Four included evaluations were of 

new supermarkets opening in a neighbourhood with high levels of deprivation and limited 

access to supermarkets, namely Pennsylvania Fresh Food Financing Initiative (PFFF)41, 
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Leeds Retail Intervention (LRI)42, Glasgow Supermarket (GSM)43, NYC Supermarket 

(NYCM)44. One included evaluation was of a mobile food vending van with affordable fruits 

and vegetables in a communities with the greatest need, namely Mobile Food Store (MFS)45, 

six included within-store interventions where improving food provision was one strategy 

among a range of other in-store strategies (e.g. signage or food placement), namely Baltimore 

Healthy Stores (BHS)46; Baltimore Healthy Carry-outs (BHC)47; Navajo Healthy Stores 

(NHS)48; Proyecto MercadoFRESCO (PMF)49; Waupaca Eating Smart (WES)50; and 

Pittsburgh Hill/Homewood Research on Eating, Shopping, and Health (PHRESH)51, and 

finally two included fast food outlets, one examining a fast food ban Zoning LA (ZLA)52; the 

other examining effect of a new McDonalds restaurant opening McDonalds in Australia 

(MDA)53 Figure 2 provides the results of the systematic search for intervention literature and 

hand searching for related articles and monitoring for evaluation literature.  
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Figure 2: PRISMA diagram 

Table 1 provides an overview of included studies and intervention effects.  Local food 

availability was changed using three community-level intervention strategies (i.e. 

supermarket opening in neighbourhood, a mobile food store and restricting or introducing 

fast food outlet(s)) across seven of the included interventions (PFFF, LRI, MFS, GSM, 

NYSM, MDA and ZLA), and six consumer-level intervention strategies (e.g. incentives for 

store owners to stock healthy foods in a convenience store and providing healthy sides at 

carry-outs) across the remaining interventions (BHS, BHC, NHS, PMF, WES and PHRESH).  
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Table 1: Summary table for extracted data from included primary outcome evaluation studies  

Food outlet type 
and level 

Intervention 
Name (primary 

citation) 

No. Context 
papers 

(citations) 

Country, 
Year 

Design  
(evaluation 

design) 

Sample 
(total) 

Diet or food 
related 

behavioural 
measure 

Intervention 
strategy Outcome 

EPHPP 
Score 

(Global)a 

Supermarket          

Community 

Pennsylvania 
Fresh Food 
Financing 
Initiative (PFFF)41 

2 54,55 United 
States, 2014 

Controlled 2 
group pre-post 

N=656  adults 
(at follow-up) 

Total daily 
fruit and 
vegetable 
intake 

Supermarket 
opening in 
neighbourhood 

No significant impact on 
daily fruit and vegetable 
intake  

2 

 
Leeds retail 
intervention 
(LRI)42 

4 56–59 
United 
Kingdom, 
2003 

Pre-post N=615 adults 
(at follow-up) 

7 day food 
diary 

Supermarket 
opening in 
neighbourhood 

No significant impact on 
servings of fruits and 
vegetables  

3 

 Mobile Food 
Store (MFS) 45 0 

United 
Kingdom, 
2012 

Pre-post N=255 adults 
(at follow-up) 

Frequency of 
fruit and 
vegetables 

Mobile food store 
arrive in 
community, selling 
affordable fruit and 
vegetable 

Significant increase of 1.2 
portions of fruit and 
vegetable per day  

3 

 
Glasgow 
Supermarket 
(GSM) 43 

3 60–62 
United 
Kingdom, 
2005 

Controlled 2 
group pre-post 

N=412 adults 
(at follow-up) 

Daily fruit and 
vegetable 
consumption 

Supermarket 
opening in 
neighbourhood 

No significant impact on 
portions of fruit and 
vegetable per day  

1 

 
NYC 
Supermarket 
(NYSM) 44 

0 United 
States, 2015 

Controlled 
repeat cross-
sectional pre-
post 

N=363 parents 
of child aged 3-
10 (at follow-
up)  

24 h dietary 
recall (parent 
completion) 

Supermarket 
opening in 
neighbourhood 

No significant impact on 
children’s dietary intake 3 

Convenience          

Consumer Baltimore Health 
Stores (BHS) 46 5 63–67 United 

States, 2010 
Controlled 2 
group pre-post 

N=84 adults (at 
follow-up) 

Healthy food 
getting scale 

Multicomponent 
intervention 
including incentives 
for store owners to 
stock healthy foods 

No significant impact on 
healthy food getting score 3 

 
Baltimore Healthy 
Carry-outs (BHC) 
47 

4 68–71 United 
States, 2013 

Controlled 2 
group pre-post Not clear 

Sales receipts 
for types of 
healthy items 
purchased 

Multicomponent 
intervention 
including healthy 
sides and beverages 

4.5 types of healthy items 
purchase in intervention 
stores, less than 1 healthy 
item purchased in 
comparison stores – 
significance unclear 

2 
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Food outlet type 
and level 

Intervention 
Name (primary 

citation) 

No. Context 
papers 

(citations) 

Country, 
Year 

Design  
(evaluation 

design) 

Sample 
(total) 

Diet or food 
related 

behavioural 
measure 

Intervention 
strategy Outcome 

EPHPP 
Score 

(Global)a 

 Navajo Healthy 
Stores (NHS) 48 2 72,73 United 

States, 2013 

Clustered, 
randomised, 
controlled pre-
post 

N=145 adults 
(at follow-up) 

Healthy food 
getting scale 

Multicomponent 
intervention 
including work with 
stores to stock key 
promoted healthier 
foods 

No significant impact on 
healthy food getting score 3 

 
Proyecto 
MercadoFRESCO 
(PMF) 49 

6 74–79 United 
States, 2016 

Controlled 
repeated cross-
sectional pre-
post 

N=891 
households (at 
follow-up) 

Purchasing: 
proportion of 
total food 
spending 
spent on fruit 
and 
vegetables 

Diet: 
estimated fruit 
and vegetable 
intake per day 

Multicomponent 
intervention focused 
on increasing the 
availability of fruits 
and vegetables in 
corner shops, 
including provision 
of refrigeration 
equipment to 
display fresh fruits 
and vegetables 

No significant impact on 
purchasing or 
consumption of fruits and 
vegetables 

2 

 Waupaca Eating 
Smart (WES) 50 1 80 United 

States, 2015 

Randomised 
controlled 
repeat cross-
sectional pre-
post 

N=338 adults 
(restaurant at 
follow-up), 406 
adults (store at 
follow-up)  

Self-report 
perception of 
fruit and 
vegetable 
choices, 
purchase of 
promoted 
food  

Multi-component 
intervention 
included increase in 
availability of 
healthy food 
products 

No significant impact on 
satisfaction with fruit and 
vegetable choices or 
purchases of promoted 
foods  

3 

 

Pittsburgh 
Hill/Homewood 
Research on 
Eating, Shopping, 
and Health 
(PHRESH) 51 

3 81–83 United 
States, 2015 

Controlled 
follow-up pre-
post 

N=831 adults 
(at follow-up) 

24-hour 
dietary recall. 
Survey items 
on food 
purchasing 
practices 

Opening of a 
Healthy Food 
Financing 
Initiative–funded 
full-service 
supermarket 

In the intervention 
neighbourhood there were 
positive changes in 
overall dietary quality; 
average daily intakes of 
kilocalories and added 
sugars; and percentage of 
kilocalories from solid 
fats, added sugars, and 
alcohol. However these 
changes were not 
associated with use of the 

3 
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Food outlet type 
and level 

Intervention 
Name (primary 

citation) 

No. Context 
papers 

(citations) 

Country, 
Year 

Design  
(evaluation 

design) 

Sample 
(total) 

Diet or food 
related 

behavioural 
measure 

Intervention 
strategy Outcome 

EPHPP 
Score 

(Global)a 

new supermarket. 

Fast food          

Community 
McDonalds in 
Australia (MDA) 
53 

1 84 Australia, 
2016 

Controlled, 
repeated cross-
sectional survey 

N=346 adults 
(at follow-up)  

Reported 
frequency of 
McDonald’s 
food 
consumption 

McDonald’s 
restaurant opening 
in new 
neighbourhood 

No change in reported 
frequency of McDonald’s 
product consumption. 

3 

 Zoning LA (ZLA) 
52 1 85 United 

States, 2015 

Controlled, 
repeated cross-
sectional survey  

N=11,821 adults 
(at follow-up) 

Dietary intake 
frequency, 
including fast 
food 

Restricted opening 
of fast food outlets 

No significant impact on 
dietary intake. 3 

a EPHPP Global Score for Quality Assessment: 3 = Weak, 2 = Moderate and 1 = Strong 
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Of the thirteen interventions, the MFS found a significant increase in 1.2 portions of fruit and 

vegetable intake per day post intervention45 and PHRESH found a positive change in diet 

quality in the intervention neighbourhood however unclear whether they were due to use of 

the new supermarket. PMF49 and WES50 found an increase in perceived accessibility of 

healthy foods, but no change in purchasing or consumption. PFFF41, LIR42, GSM43, NYSM44 

BHS46, NHS48, MDA53 and ZLA52 found no significant effects. BHC47 did not discern robust 

effects although more healthy items were purchased in intervention stores than in comparison 

stores (no significance testing).  

Two interventions had no additional articles (MFS and NYSM), with 1-5 relevant contextual 

papers for each of the remaining interventions. These papers provided a range of insights into 

intervention context. For example, the BHS process evaluation for a change in healthy 

offerings in a convenience store suggested that storeowners were very hesitant to change 

offerings if they conflicted with perceived consumer preferences, regardless of 

reimbursement during the intervention phase.63  

Study quality assessment showed that over half (n=9) studies were deemed ‘weak’, three 

‘moderate’ and one ‘strong’. The greatest challenges to quality including selection bias, 

confounding and participant drop-out (see appendix for quality score breakdown).  

Mapping evaluation-related literature onto theory of change 

These interventions displayed a moderate amount of consistency with regard to the tested 

context, mechanism and outcome configuration when mapped against the initial theory of 

change at the community level (introducing a supermarket in an area with limited access to 

healthy foods).  Although the intervention strategies used at the consumer (i.e. store) level 

varied greatly, again the context, mechanism and outcome configuration mapped similarly 

onto the theory shown in solid lines (Figure 3).   
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Figure 3: Theory of change with evaluation related literature mapped representing tested and 

hypothesised pathways 

 

As many interventions were not found to result in a change in diet, authors provided 

hypothesized reasons for their inability to detect an effect. Reasons relevant to theory 

development that were mapped included proliferation of other, often less-healthy (e.g. fast 

food or convenience stores) choices in the area (i.e. exposure pathway) and the needs or 

preferences of the individuals and their existing shopping patterns (i.e. preferences and needs 

pathway). These are shown as dashed lines in Fig 3. For the two types of interventions (i.e. 

community and consumer), a set of context, mechanism, outcome patterns emerged that 

demonstrate the complex nature of potential programme theories for interventions of this type 

(Figure 4). 
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Figure 4: Tested context (rectangle), mechanism (oval), outcome (diamond) configuration 

chains from exposure (blue), convenience (blue) and convenience (purple) pathways for fast 

food, supermarket and convenience store interventions 

 

Discussion and synthesis 

The purpose of this systematic review and realist synthesis was to generate a theoretical basis 

for grounding future evaluation or evidence synthesis by conceptualising how, for whom and 

under what circumstances interventions to change food availability influence food choices. It 

also sought to map local food availability interventions against the developed theory to 

deepen understanding and to reflect on the current state of discordance within observational 

and intervention evidence regarding food availability and diet behaviour.  

How food availability influences food choice: causal pathways, context and mechanisms 

The theory developed in this work has conceptualised the influence of local food availability 

on food choice as approximating changes that occur within a wider system that includes 

three, interrelated and mutually supporting pathways of influence along with six identified 

mechanisms that may trigger dietary outcome patterns.  The theory suggests a cyclical system 

of reinforcement between built environment exposure to, selection of and preference for 

particular foods and food outlets by the population. Across these pathways, mechanisms were 

described, for which multiple levels of context represent precursors to the triggering of these 

mechanisms, resulting in further contextual changes and a theorised change in food choice. 

Specifically, this theory includes some important characteristics not yet presented in other 

food environment frameworks, theories of food choice or intervention specific programme 

theory.   



 

   7 

Firstly, it is focused on one aspect of the food environment, local food availability, which 

was chosen to represent an aspect of food environment research and class of intervention 

expected to be important for dietary public health (i.e. low-agency, environmental and 

structural changes that promote sustained, equitable healthy behaviours in the population).86 

Focusing on this aspect of the food environment allowed for a more coherent synthesis of 

interventions, which was demonstrated by the consistent context, mechanism and outcome 

configurations found during the mapping of tested aspects of the included interventions.  This 

is in direct contrast to the reporting of significant heterogeneity in other systematic 

reviews87,88, which tend to include more varied interventions and report less-consistent 

findings.14,19–22 

Secondly, the theory was developed using questions that seek to understand change within 

the context of a larger social, economic and environmental system, supporting the perspective 

that complex public health interventions might be best considered an event within a wider 

complex system.89 Because the method used was not bound to previous conceptualisations of 

the food environment, the theory generated is not simplistic, with separate but interrelated 

pathways and reinforcement of these pathways depending on the outcomes.  The realist 

approach used here allowed the theory to distinguish between important contextual factors, 

and demonstrate their multi-levelled nature while still allowing for conceptual specificity.34  

As such, this theory of change might challenge current traditional or positivist approaches to 

defining and supporting causal inference, related to food availability interventions in 

particular.90,91 For example, an alternative view of causality within other fields dealing with 

complexity and causality (e.g. computer science and neuroscience) is called ‘top-down’ 

causation.  Rather than seeking evidence that one factor directly and independently predicts 

another at the same level of operation, top-down causation describes causality within a 

complex, multi-levelled system by accounting for the restriction of outcomes available to an 

agent moving through concentric levels of that system. While no one level exerts a causal 

influence, the ‘effect’ of passing through each level represents a progressive restriction of 

possible outcomes. When the agent reaches the end of the ‘system’, possible outcomes are 

few, and this restriction of possible outcomes approximates a causal effect.  

This approach toward causality applied to the theory here suggests that, while food choice 

has the appearance of a broad set of choices and outcomes, in reality, the effect of moving 

through multiple levels of context toward food availability will increasingly restrict or 
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expand depending on your personal circumstances. For example, given a person’s 

socioeconomic characteristics, place of residence, daily travel routes, needs and preferences 

for convenience – by the time they arrive at a food outlet, with a selection of foods to choose 

from, there may be little true choice remaining.92  

Lastly, the mapping of intervention evidence reinforced the importance of other mechanisms 

of change that have not been incorporated into subsequent interventions or policies to change 

local food availability.  Specifically, this applied to the role of exposure to a mix and density 

of other food outlets, especially if individuals preferences or need for convenience, were 

hypothesized but not tested. This is an important consideration as when a new supermarket 

arrives in an existing neighbourhood, the current residents have already established 

preferences or needs for particular foods or outlets; and therefore have shopping patterns that 

do not include the new supermarket.93  

One could hypothesize that the addition of the supermarket did not change the distribution of 

food outlets surrounding the supermarket in any significant way (i.e. did not change exposure 

mechanism) and depending on the existing preferences or needs of the communities, will not 

change individual shopping habits making a switch to the new supermarket unlikely.  There 

is compelling evidence that deprived neighbourhoods tend to have a less favourable 

distribution of healthy outlets, often called ‘food swamps’ to describe a proliferation of 

unhealthy food outlets.94 Although the new supermarket may be closer to the previous food 

outlet option, we don’t know if it is truly convenient based on what other food outlet options 

(i.e. exposure) are available and the skills, knowledge and attitudes toward foods (i.e. 

preferences or needs) that exist within the population.95  

In contrast to additional supermarkets, the mobile food vendor was the only intervention to 

demonstrate a significant improvement in fruit and vegetable consumption.  It included a 

specific selection of healthy foods (fruits and vegetables) for a reduced price, delivered direct 

to the selected deprived areas.45 For those with a preference for fruit and vegetables, 

convenience was increased and exposure to other options was decreased, resulting in a 

favourable change in food choice. 

For whom and under what circumstances does local food availability influence food choice 

An important aspect of this work was to explore the context of these interventions - 

specifically, for whom and under what circumstances might food availability influence food 
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choice. While the theory does not break down specific pathways by different groups within 

he population, the review of intervention related evidence provided some specific insights. 

The interventions examined within the evaluation literature included in this review emerged 

out of a very specific set of concerns for the health of the public.  In particular they were 

developed within the UK and US to provide a response to ‘food deserts’, which represented 

large geographic areas with a high proportion of low income, ethnic minority, residents 

whom did not have sufficient access to healthy affordable foods.96,97 Related to these 

investments, other programmes were developed, particularly in the US that sought to also 

improve the healthy offerings within convenience stores, particularly in economically 

deprived communities that also suffered from poor access to healthy foods.19 More recently 

these concerns transformed into concerns for ‘food swamps’, which represent a proliferation 

of unhealthy food options within more deprived areas.52 

Why some interventions fail – reflection on the logic of food availability interventions and the 

exclusion of the wider system  

An important motivation for theory development is to test the logic of an intervention or 

policy to ensure that, at least in theory, an intervention is capable of logically producing the 

desired results.40 When reviewing the systemic theory in full, the failures observed in several 

of the included evaluations are not surprising.  Most interventions address only a small part 

of the overall ‘local food availability system’, and often focus on structural factors to the 

exclusion of personal factors, therefore addressing only one mechanisms in what is likely a 

long causal chain encompassed of multiple mechanisms and contextual factors needed to 

generate the desired outcomes.  

Additionally, the ‘system’ was not considered during the development of the evidence that 

informed these policy actions, and therefore it could be argued were not designed to have 

systemic impact (i.e. shift the system of factors that produce outcomes).98 The discordance 

between the observational and intervention literature and paucity of explicit theories of 

change in the field could provide an important opportunity to reflect on the foundational 

assumption upon which this type of preventative research is based. In fact, questioning the 

suitability of the biomedical, positivist approach to scientific inquiry for use as the basis for 

disease prevention and production of public health evidence is becoming more common.99–101  

The lack of breadth of these interventions is likely a reflection of their status as ‘natural’ 

experiments, in the sense that these were changes to the local environment born out of policy 
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change that were then evaluated by researchers who did not have direct control of the 

intervention.102,103 Even process evaluations of convenience store-based interventions that 

were researcher-driven often reported a lack of control over the dose and fidelity of 

environmental strategies to be implemented within the stores. The authors citied both 

hesitation and concern by the store owner about profit risk, which persisted even when the 

researchers were willing to reimburse store owners for losses.63  

Although this challenge could be viewed negatively, namely as store owners not being 

committed to health, the theory presented here suggests that this could be a legitimate 

concern of store owners.  The theory puts forward possible factors that influence what types 

of foods are available in any given food outlet including the profit margin, supplier network 

and again customer demand of people using a food outlet; factors the store owner must 

consider to remain economically viable. Without an improved understanding of these factors, 

and the contributions of both in terms of supply and demand for particular foods at particular 

prices, we may be asking storeowners to make changes that are not likely to succeed in the 

long term, even if they are willing to make short term changes.  

The fundamental result of this review and synthesis suggests that to improve our 

understanding of how and why food availability might influence, diet and obesity, it may be 

important to consider the role of a broad system of factors, and explore possible 

methodologies to support the development of systemic theories of change for structural 

interventions, and their evaluation.  Indeed, the MRC complex interventions framework 

begins with Theory Development as its initial stage.104 However, given that many population 

health interventions are implemented outside of the academic sphere, and not researcher-

driven (i.e. represent natural experiments)105, this guideline may go unaddressed. The first 

step therefore may often fall on the evaluator to investigate the implicit theories that drive the 

impetus for the intervention or policy, and to develop explicit theories of change suitable of 

guiding not only simplistic evaluation, but evaluation of events that may have a range of 

potential impacts and sectoral actors.  

It is also important to reiterate that theory development is but the first step in intervention 

development. As recommended in the MRC framework, the next step requires testing and 

modelling the assumptions and hypotheses put forth in the theory104, which also has its own 

challenges regarding availability of methods of analysis for a systemic theory that has several 

long causal chains, and interrelated pathways of influences, like the theory presented here.   
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Although much of the discourse about public health evidence is moving in the direction of 

systems thinking and related approaches91,106,107, there is some discussion regarding the utility 

of this approach as an organising principle. For example, what are the defining characterises 

of complexity and systems that are best applied to public health intervention?108 Does 

applying the principles of systems and complexity science to understanding public health 

problems necessitate abandoning of current empirical methods that are based on examining 

linear, and possibly non-linear relationships?109 Should we favour methods such as systems 

dynamic modelling, network analysis or agent based modelling, which emerged outside of 

established epidemiological and public health methods?110–112 Do these methods answer 

fundamentally different questions? In order to widen our view of public health intervention 

and evidence, these and many other questions will need to be answered. 

Methodological strengths and limitations 

The primary strength of this work was that it sought to improve our causal understanding of 

how and why food availability interventions may influence food choice and therefore provide 

insights into why they may fail. To do this, a realist inspired theory of change was developed 

based on tacit knowledge and a critical examination of the local food availability literature. 

This work has some potential limitations. First among these is that theory development is 

only a starting point, and will require future testing. Additionally, the purpose of this realist 

synthesis is to focus on contextual factors and develop a theory of food availability and diet; 

however it has done so without directly assessing intervention effectiveness. Further, in order 

to provide the most comprehensive understanding of how the included food environment 

interventions work, this review was more inclusive of studies than traditional systematic 

reviews, giving rise to questions of the quality of included studies. Although studies of low 

quality according to our tool were not excluded, the quality score helped us during analysis 

and synthesis. Secondly this study relied on sources of tacit (i.e. the expert panel) and 

published (i.e. intervention related literature) knowledge to develop and reflect on the theory 

of change, future work could be done that moves beyond these sources.  

The included intervention studies were used to bound the selection of additional literature 

relevant to the theory; however, this could be expanded to include other observational studies 

as a source of qualitative data. Other rich sources of data, such as qualitative interviews, 

could be used to collect personal stories about how food availability influences food choices 

among different social groups. These data sources could similarly be analysed for context, 
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mechanism and outcome patterns that might emerge from the experience of people as they 

navigate their environments and make food choices.  

Conclusions 

The resulting theory of change suggests that reductionist approaches to policy development 

and evaluation of local food availability interventions may result in limited generalisable 

insights between varying contexts, possible unintended consequences or incomplete 

conclusions. With the paucity of explicit, empirically supported, systemic theories of change 

used in the literature, this synthesis may be used to contextualise observational research and 

future efforts for policies to improve efforts to improve local food availability.  

References 

1.  World Health Organization. Obeisty and overweight. 

http://www.who.int/mediacentre/factsheets/fs311/en/. 

2.  Wang X, Ouyang Y, Liu J, et al. Fruit and vegetable consumption and mortality from 

all causes, cardiovascular disease, and cancer: systematic review and dose-response 

meta-analysis of prospective cohort studies. Bmj. 2014;349(jul29 3):g4490-g4490. 

doi:10.1136/bmj.g4490 

3.  Liu S, Manson JE, Lee I, et al. Fruit and vegetable intake and risk of cardiovascular 

disease : the Women ’ s Health Study. Am J Clin Nutr. 2000;72:922-928. 

4.  Crowe FL, Roddam AW, Key TJ, et al. Fruit and vegetable intake and mortality from 

ischaemic heart disease: results from the European Prospective Investigation into 

Cancer and Nutrition (EPIC)-Heart study. Eur Heart J. 2011;32(10):1235-1243. 

doi:10.1093/eurheartj/ehq465 

5.  Harding A, Wareham NJ, Bingham S, et al. Plasma Vitamin C Level, Fruit and 

Vegetable Consumption, and the Risk of New-Onset Type 2 Diabetes Mellitus. Arch 

Int Med. 2008;168(14):1493-1499. 

6.  World Health Organization. Fruit, Vegetables and NCD Prevention.; 2003. 

http://www.who.int/dietphysicalactivity/media/en/gsfs_fv.pdf. 

7.  Vergnaud A-C, Norat T, Romaguera D, et al. Fruit and vegetable consumption and 

prospective weight change in participants of the European Prospective Investigation 



 

   13 

into Cancer and Nutrition-Physical Activity, Nutrition, Alcohol, Cessation of 

Smoking, Eating Out of Home, and Obesity study. Am J Clin Nutr. 2012;95(1):184-

193. doi:10.3945/ajcn.111.019968 

8.  Swinburn B, Caterson I, Seidell J, James W. Diet, nutrition and the prevention of 

excess weight gain and obesity. Public Health Nutr. 2007;7(1a):123-146. 

doi:10.1079/PHN2003585 

9.  Lim SS, Vos T, Flaxman AD, et al. A comparative risk assessment of burden of 

disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 

1990-2010: A systematic analysis for the Global Burden of Disease Study 2010. 

Lancet. 2012;380(9859):2224-2260. doi:10.1016/S0140-6736(12)61766-8 

10.  Cummins S, Macintyre S. Food environments and obesity - Neighbourhood or nation? 

Int J Epidemiol. 2006;35(1):100-104. doi:10.1093/ije/dyi276 

11.  Rose G. Rose’s Strategy of Preventive Medicine. Oxford University Press; 2008. 

12.  Bronfenbrenner U. The Ecology of Human Development: Experiments by Nature and 

Design. London, England: Harvard University Press; 1979. 

13.  McLeroy K, Bibeau D, Steckler A, Glanz K. An ecological perspective on health 

promotion programs. Health Educ Q. 1998;15(4):351-377. 

14.  Caspi CE, Sorensen G, Subramanian S V, Kawachi I. The local food environment and 

diet: a systematic review. Health Place. 2012;18(5):1172-1187. 

doi:10.1016/j.healthplace.2012.05.006 

15.  Lake A a, Burgoine T, Stamp E, Grieve R. The foodscape: classification and field 

validation of secondary data sources across urban/rural and socio-economic 

classifications in England. Int J Behav Nutr Phys Act. 2012;9(1):37. doi:10.1186/1479-

5868-9-37 

16.  Wang MC, Cubbin C, Ahn D, Winkleby M a. Changes in neighbourhood food store 

environment, food behaviour and body mass index, 1981--1990. Public Health Nutr. 

2008;11(9):963-970. doi:10.1017/S136898000700105X 

17.  Everson-Rose S a, Skarupski K a, Barnes LL, Beck T, Evans D a, Mendes de Leon 

CF. Neighborhood socioeconomic conditions are associated with psychosocial 



 

14   

functioning in older black and white adults. Health Place. 2011;17(3):793-800. 

doi:10.1016/j.healthplace.2011.02.007 

18.  Fleischhacker SE, Evenson KR, Rodriguez D a, Ammerman  a S. A systematic review 

of fast food access studies. Obes Rev. 2011;12(5):e460-71. doi:10.1111/j.1467-

789X.2010.00715.x 

19.  Gittelsohn J, Rowan M, Gadhoke P. Interventions in small food stores to change the 

food environment, improve diet, and reduce risk of chronic disease. Prev Chronic Dis. 

2012;9(September 2010):E59. 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3359101&tool=pmcentrez

&rendertype=abstract. 

20.  Gittelsohn J, Lee-Kwan SH, Batorsky B. Community-based interventions in prepared-

food sources: a systematic review. Prev Chronic Dis. 2013;10(8):E180. 

doi:10.5888/pcd10.130073 

21.  Escaron AL, Meinen AM, Nitzke S a, Martinez-Donate AP. Supermarket and grocery 

store-based interventions to promote healthful food choices and eating practices: a 

systematic review. Prev Chronic Dis. 2013;10(2):E50. doi:10.5888/pcd10.120156 

22.  Seymour JD, Yaroch AL, Serdula M, Blanck HM, Khan LK. Impact of nutrition 

environmental interventions on point-of-purchase behavior in adults: a review. Prev 

Med (Baltim). 2004;39 Suppl 2:S108-36. doi:10.1016/j.ypmed.2004.04.002 

23.  Glanz K, Sallis JF, Saelens BE, Frank LD. Healthy nutrition environments: concepts 

and measures. Am J Health Promot. 2005;19(5):330-333, ii. 

http://www.ncbi.nlm.nih.gov/pubmed/15895534. 

24.  Lytle L a. Measuring the food environment: state of the science. Am J Prev Med. 

2009;36(4 Suppl):S134-44. doi:10.1016/j.amepre.2009.01.018 

25.  Story M, Kaphingst KM, Robinson-O’Brien R, Glanz K. Creating healthy food and 

eating environments: policy and environmental approaches. Annu Rev Public Health. 

2008;29:253-272. doi:10.1146/annurev.publhealth.29.020907.090926 

26.  Choi BCK, McQueen D V., Puska P, et al. Enhancing global capacity in the 

surveillance, prevention, and control of chronic diseases: seven themes to consider and 



 

   15 

build upon. J Epidemiol Community Health. 2008;62(5):391-397. 

doi:10.1136/jech.2007.060368 

27.  Raphael D. Social Determinants Of Health: Canadian Perspectives. Canadian 

Scholars’ Press; 2004. 

28.  Krebs-smith SM, Kantor LS. The Dietary Guidelines : Surveillance Issues and 

Research Needs Choose a Variety of Fruits and Vegetables Daily : Understanding the 

Complexities 1. 2001;(12):487-501. 

29.  Neff R a, Palmer AM, McKenzie SE, Lawrence RS. Food Systems and Public Health 

Disparities. J Hunger Environ Nutr. 2009;4(3-4):282-314. 

doi:10.1080/19320240903337041 

30.  Cummins S, Curtis S, Diez-Roux A V., Macintyre S. Understanding and representing 

‘place’ in health research: A relational approach. Soc Sci Med. 2007;65(9):1825-1838. 

doi:10.1016/j.socscimed.2007.05.036 

31.  Pawson R. Nothing as Practical as a Good Theory. Evaluation. 2003;9(4):471-490. 

doi:10.1177/1356389003094007 

32.  Weiss CH. Nothing as practical as good theory: Exploring theory-based evaluation for 

comprehensive community initiatives for children and families. New approaches to 

Eval community Initiat Concepts, methods, Context. 1995;1:65-92. 

33.  Wong G, Greenhalgh T, Westhorp G, Buckingham J, Pawson R. RAMESES 

publication standards: realist syntheses. BMC Med. 2013;11(1):21. doi:10.1186/1741-

7015-11-21 

34.  Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review--a new method of 

systematic review designed for complex policy interventions. J Health Serv Res 

Policy. 2005;10 Suppl 1(July):21-34. doi:10.1258/1355819054308530 

35.  Penney TL, Brown HE, Maguire ER, Kuhn I, Monsivais P. Local food environment 

interventions to improve healthy food choice in adults: a systematic review and realist 

synthesis protocol. BMJ Open. 2015;5(4):e007161. doi:10.1136/bmjopen-2014-

007161 

36.  Burke JG. An Introduction to Concept Mapping as a Participatory Public Health 



 

16   

Research Method. Qual Health Res. 2005;15(10):1392-1410. 

doi:10.1177/1049732305278876 

37.  Fink A, Kosecoff J, Chassin M, Brook RH. Consensus methods: Characteristics and 

guidelines for use. Am J Public Health. 1984;74(9):979-983. 

doi:10.2105/AJPH.74.9.979 

38.  Grant MJ, Booth A. A typology of reviews: An analysis of 14 review types and 

associated methodologies. Health Info Libr J. 2009;26(2):91-108. doi:10.1111/j.1471-

1842.2009.00848.x 

39.  Thomas BH, Ciliska D, Dobbins M, Micucci S. A Process for Systematically 

Reviewing the Literature: Providing the Research Evidence for Public Health Nursing 

Interventions. Worldviews Evicence-Based Nurs. 2004;1(3):176-184. 

40.  Brousselle A, Champagne F. Program theory evaluation: Logic analysis. Eval 

Program Plann. 2011;34(1):69-78. doi:10.1016/j.evalprogplan.2010.04.001 

41.  Cummins S, Flint E, Matthews S a. New neighborhood grocery store increased 

awareness of food access but did not alter dietary habits or obesity. Health Aff 

(Millwood). 2014;33(2):283-291. doi:10.1377/hlthaff.2013.0512 

42.  Wrigley N, Warm D, Margetts B. Deprivation, diet, and food-retail access: findings 

from the Leeds ‘food deserts’ study. Environ Plan A. 2003;35(1):151-188. 

doi:10.1068/a35150 

43.  Cummins S, Petticrew M, Higgins C, Findlay A, Sparks L. Large scale food retailing 

as an intervention for diet and health: quasi-experimental evaluation of a natural 

experiment. J Epidemiol Community Health. 2005;59(12):1035-1040. 

doi:10.1136/jech.2004.029843 

44.  Elbel B, Moran A, Dixon LB, et al. Assessment of a government-subsidized 

supermarket in a high-need area on household food availability and children’s dietary 

intakes. Public Health Nutr. 2015;18(15):1-10. doi:10.1017/S1368980015000282 

45.  Jennings A, Cassidy A, Winters T, et al. Positive effect of a targeted intervention to 

improve access and availability of fruit and vegetables in an area of deprivation. 

Health Place. 2012;18(5):1074-1078. doi:10.1016/j.healthplace.2012.05.001 



 

   17 

46.  Gittelsohn J, Song H-J, Suratkar S, et al. An urban food store intervention positively 

affects food-related psychosocial variables and food behaviors. Health Educ Behav. 

2010;37(3):390-402. doi:10.1177/1090198109343886 

47.  Lee-Kwan SH, Bleich SN, Kim H, Colantuoni E, Gittelsohn J. Environmental 

Intervention in Carryout Restaurants Increases Sales of Healthy Menu Items in a Low-

Income Urban Setting. Am J Heal Promot. 2015;29(6):357-364. 

doi:10.4278/ajhp.130805-QUAN-408 

48.  Gittelsohn J, Kim EM, He S, Pardilla M. A food store-based environmental 

intervention is associated with reduced BMI and improved psychosocial factors and 

food-related behaviors on the Navajo nation. J Nutr. 2013;143(9):1494-1500. 

doi:10.3945/jn.112.165266 

49.  Ortega AN, Albert SL, Chan-Golston AM, et al. Substantial improvements not seen in 

health behaviors following corner store conversions in two Latino food swamps. BMC 

Public Health. 2016;16(1):1-10. doi:10.1186/s12889-016-3074-1 

50.  Martínez-Donate AP, Riggall AJ, Meinen AM, et al. Evaluation of a pilot healthy 

eating intervention in restaurants and food stores of a rural community: a randomized 

community trial. BMC Public Health. 2015;15:136. doi:10.1186/s12889-015-1469-z 

51.  Cobb LK, Anderson CAM, Appel L, et al. Baltimore City Stores Increased The 

Availability Of Healthy Food After WIC Policy Change. Health Aff. 

2015;34(11):1858-1868. doi:10.1377/hlthaff.2015.0632 

52.  Sturm R, Hattori A. Diet and obesity in Los Angeles County 2007-2012: Is there a 

measurable effect of the 2008 ‘Fast-Food Ban’? Soc Sci Med. 2015;133:205-211. 

doi:10.1016/j.socscimed.2015.03.004 

53.  Thornton LE, Ball K, Lamb KE, McCann J, Parker K, Crawford DA. The impact of a 

new McDonald’s restaurant on eating behaviours and perceptions of local residents: A 

natural experiment using repeated cross-sectional data. Heal Place. 2016;39:86-91. 

doi:10.1016/j.healthplace.2016.03.005 

54.  Giang T, Karpyn A, Laurison HB, Hillier A, Perry RD. Closing the grocery gap in 

underserved communities: the creation of the Pennsylvania Fresh Food Financing 

Initiative. J Public Health Manag Pract. 14(3):272-279. 



 

18   

doi:10.1097/01.PHH.0000316486.57512.bf 

55.  Karpyn A, Manon M, Treuhaft S, Giang T, Harries C, McCoubrey K. Policy solutions 

to the ‘grocery gap’. Health Aff (Millwood). 2010;29(3):473-480. 

doi:10.1377/hlthaff.2009.0740 

56.  Wrigley N, Warm D, Margetts B, Whelan A. Assessing the Impact of Improved Retail 

Access on Diet in a ‘ Food Desert ’: A Preliminary Report. 2002. 

doi:10.1080/004209802200001136 

57.  Wrigley N. ‘ Food Deserts ’ in British Cities : Policy Context and Research Priorities. 

2002. doi:10.1080/004209802200001134 

58.  Wrigley N, Warm D, Margetts B, Lowe M. The Leeds “food deserts” intervention 

study: what the focus groups reveal. Int J Retail Distrib Manag. 2004;32(2):123-136. 

doi:10.1108/09590550410521798 

59.  Wrigley N, Guy C, Lowe M. Urban Regeneration , Social Inclusion and Large Store 

Development : The Seacroft Development in Context. 2002. 

doi:10.1080/004209802200001138 

60.  Cummins SCJ. The local food environment and health: some reflections from the 

United kingdom. Am J Public Health. 2003;93(4):521; author reply 521-2. 

http://www.ncbi.nlm.nih.gov/pubmed/12660181. Accessed September 10, 2016. 

61.  Cummins S, Petticrew M, Sparks L, Findlay A. Large scale food retail interventions 

and diet. BMJ. 2005;330(7493):683-684. doi:10.1136/bmj.330.7493.683 

62.  Cummins S, Findlay A, Petticrew M, Sparks L. Healthy Cities: The Impact of Food 

Retail-led Regeneration on Food Access, Choice and Retail Structure. Built Environ. 

2005;31(4):288-301. doi:10.2148/benv.2005.31.4.288 

63.  Gittelsohn J, Suratkar S, Song H-J, et al. Process evaluation of Baltimore Healthy 

Stores: a pilot health intervention program with supermarkets and corner stores in 

Baltimore City. Health Promot Pract. 2010;11(5):723-732. 

doi:10.1177/1524839908329118 

64.  Song H-J, Gittelsohn J, Kim M, Suratkar S, Sharma S, Anliker J. A corner store 

intervention in a low-income urban community is associated with increased 



 

   19 

availability and sales of some healthy foods. Public Health Nutr. 2009;12(11):2060-

2067. doi:10.1017/S1368980009005242 

65.  Song H-J, Gittelsohn J, Anliker J, et al. Understanding a Key Feature of Urban Food 

Stores to Develop Nutrition Intervention. J Hunger Environ Nutr. 2012;7(1):77-90. 

doi:10.1080/19320248.2012.650968 

66.  Song H-J, Gittelsohn J, Kim M, Suratkar S, Sharma S, Anliker J. Korean American 

storeowners’ perceived barriers and motivators for implementing a corner store-based 

program. Health Promot Pract. 2011;12(3):472-482. doi:10.1177/1524839910364369 

67.  Abdul-Kareem M, Thornton D, Dunning L. Using Zoning to Create Healthy Food 

Environments in Baltimore City.; 2009. 

68.  Lee-Kwan SH, Goedkoop S, Yong R, et al. Development and implementation of the 

Baltimore healthy carry-outs feasibility trial: process evaluation results. BMC Public 

Health. 2013;13(1):638. doi:10.1186/1471-2458-13-638 

69.  Jeffries JK, Lee SH, Frick KD, Gittelsohn J. Preferences for healthy carryout meals in 

low-income neighborhoods of Baltimore city. Health Promot Pract. 2013;14(2):293-

300. doi:10.1177/1524839912465290 

70.  Noormohamed A, Lee SH, Batorsky B, Jackson A, Newman S, Gittelsohn J. Factors 

influencing ordering practices at Baltimore City carryouts: qualitative research to 

inform an obesity prevention intervention. Ecol Food Nutr. 2012;51(6):481-491. 

doi:10.1080/03670244.2012.705732 

71.  Lee SH, Rowan MT, Powell LM, et al. Characteristics of prepared food sources in 

low-income neighborhoods of Baltimore City. Ecol Food Nutr. 2010;49(6):409-430. 

doi:10.1080/03670244.2010.524102 

72.  Vastine A, Gittelsohn J, Ethelbah B, Anliker J, Caballero B. Formative Research and 

Stakeholder Participation in Intervention Development. Am J Health Behav. 

2005;29(1):57-69. 

73.  Gittelsohn J, Anliker J a, Sharma S, Vastine AE, Caballero B, Ethelbah B. 

Psychosocial determinants of food purchasing and preparation in American Indian 

households. J Nutr Educ Behav. 38(3):163-168. doi:10.1016/j.jneb.2005.12.004 



 

20   

74.  Ortega AN, Albert SL, Sharif MZ, et al. Proyecto MercadoFRESCO: A Multi-level, 

Community-Engaged Corner Store Intervention in East Los Angeles and Boyle 

Heights. J Community Health. 2015;40(2):347-356. doi:10.1007/s10900-014-9941-8 

75.  Sharif MZ, Rizzo S, Marino E, et al. The association between self-rated eating habits 

and dietary behavior in two Latino neighborhoods: Findings from Proyecto 

MercadoFRESCO. Prev Med Reports. 2016;3:270-275. 

doi:10.1016/j.pmedr.2016.03.002 

76.  Paskett E, Thompson B, Ammerman AS, Ortega AN, Marsteller J, Richardson D. 

Multilevel Interventions To Address Health Disparities Show Promise In Improving 

Population Health. Health Aff. 2016;35(8):1429-1434. doi:10.1377/hlthaff.2015.1360 

77.  Sharif M, Garza J, Langellier B, et al. Mobilizing young people in community efforts 

to improve the food environment: Corner store conversions in east Los Angeles. 

Public Health Rep. 2015;130(4). 

78.  Cooper LA, Ortega AN, Ammerman AS, et al. Calling for a Bold New Vision of 

Health Disparities Intervention Research. Am J Public Health. 2015;105(S3):S374-

S376. doi:10.2105/AJPH.2014.302386 

79.  Thompson B, Molina Y, Viswanath K, Warnecke R, Prelip ML. Strategies To 

Empower Communities To Reduce Health Disparities. Health Aff. 2016;35(8):1424-

1428. doi:10.1377/hlthaff.2015.1364 

80.  Escaron AL, Martinez-Donate AP, Riggall AJ, et al. Developing and Implementing 

&quot;Waupaca Eating Smart&quot;: A Restaurant and Supermarket Intervention to 

Promote Healthy Eating Through Changes in the Food Environment. Health Promot 

Pract. 2016;17(2):265-277. doi:10.1177/1524839915612742 

81.  Dubowitz T, Ghosh-Dastidar M, Cohen DA, et al. A New Supermarket in a Food 

Desert. 2015. 

82.  Ghosh-Dastidar B, Cohen D, Hunter G, et al. Distance to Store, Food Prices, and 

Obesity in Urban Food Deserts. Am J Prev Med. 2014;47(5):587-595. 

doi:10.1016/j.amepre.2014.07.005 

83.  Dubowitz T, Ncube C, Leuschner K, Tharp-Gilliam S. A natural experiment 



 

   21 

opportunity in two low-income urban food desert communities: research design, 

community engagement methods, and baseline results. Health Educ Behav. 2015;42(1 

Suppl):87S-96S. doi:10.1177/1090198115570048 

84.  Davis D. Case studies from the Andrews government’s planning agenda: Clumsy 

populism on the one hand and a tax grab on the other. Plan News. 2015;41(7):5. 

85.  Sturm R, Cohen D a. Zoning for health? The year-old ban on new fast-food restaurants 

in South LA. Health Aff (Millwood). 2009;28(6):w1088-97. 

doi:10.1377/hlthaff.28.6.w1088 

86.  Adams J, Mytton O, White M, Monsivais P. Why Are Some Population Interventions 

for Diet and Obesity More Equitable and Effective Than Others? The Role of 

Individual Agency. PLOS Med. 2016;13(4):e1001990. 

doi:10.1371/journal.pmed.1001990 

87.  White M. Food access and obesity. Obes Rev. 2007;8 Suppl 1(30):99-107. 

doi:10.1111/j.1467-789X.2007.00327.x 

88.  Ford PB, Dzewaltowski D a. Disparities in obesity prevalence due to variation in the 

retail food environment: three testable hypotheses. Nutr Rev. 2008;66(4):216-228. 

doi:10.1111/j.1753-4887.2008.00026.x 

89.  Hawe P, Shiell A, Riley T. Theorising interventions as events in systems. Am J 

Community Psychol. 2009;43(3-4):267-276. doi:10.1007/s10464-009-9229-9 

90.  Ward A. Causal criteria and the problem of complex causation. Med Heal Care Philos. 

2009;12(3):333-343. doi:10.1007/s11019-009-9182-2 

91.  Galea S, Riddle M, Kaplan GA. Causal thinking and complex system approaches in 

epidemiology. Int J Epidemiol. 2010;39(1):97-106. doi:10.1093/ije/dyp296 

92.  Cockerham WC. Health lifestyle theory and the convergence of agency and structure. 

J Health Soc Behav. 2005;46(1):51-67. doi:10.1177/002214650504600105 

93.  Thomas GO, Poortinga W, Sautkina E. Habit Discontinuity, Self-Activation, and the 

Diminishing Influence of Context Change: Evidence from the UK Understanding 

Society Survey. PLoS One. 2016;11(4):e0153490. doi:10.1371/journal.pone.0153490 



 

22   

94.  Fielding JE, Simon P a. Food Deserts or Food Swamps? Arch Intern Med. 

2011;171(13):1171-1172. doi:10.1001/archinternmed.2011.279. 

95.  Webber CB, Sobal J, Dollahite JS. Shopping for fruits and vegetables. Food and retail 

qualities of importance to low-income households at the grocery store. Appetite. 

2010;54(2):297-303. doi:10.1016/j.appet.2009.11.015 

96.  Shannon J. Food deserts: Governing obesity in the neoliberal city. Prog Hum Geogr. 

April 2013. doi:10.1177/0309132513484378 

97.  Cummins S, Macintyre S. ‘Food deserts’--evidence and assumption in health policy 

making. BMJ. 2002;325(7361):436-438. 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1123946&tool=pmcentrez

&rendertype=abstract. 

98.  Midgley G. Systemic intervention for public health. Am J Public Health. 

2006;96(3):466-472. doi:10.2105/AJPH.2005.067660 

99.  Rayner G, Lang T. Ecological Public Health: Reshaping the Conditions for Good 

Health. Routledge; 2013. 

100.  Rutter H. The single most important intervention to tackle obesity ??? Int J Public 

Health. 2012;57(4):657-658. doi:10.1007/s00038-012-0385-6 

101.  Rutter H, Savona N, Glonti K, et al. The need for a complex systems model of 

evidence for public health. Lancet. 2017;390(10112):2602-2604. doi:10.1016/S0140-

6736(17)31267-9 

102.  Hawe P, Potvin L. What is population health intervention research? Can J public Heal. 

2009;100(1):I8-14. http://www.ncbi.nlm.nih.gov/pubmed/19263977. 

103.  Craig P, Cooper C, Gunnell D, et al. Using natural experiments to evaluate population 

health interventions: new Medical Research Council guidance. J Epidemiol 

Community Heal . May 2012. doi:10.1136/jech-2011-200375 

104.  Craig P, Dieppe P, Macintyre S, Mitchie S, Nazareth I, Petticrew M. Developing and 

evaluating complex interventions : the new Medical Research Council guidance. BMJ. 

2008;337(October):979-983. doi:10.1136/bmj.a1655 



 

   23 

105.  Craig P, Manager P, Cooper C, et al. Using Natural Experiments to Evaluate 

Population Health Interventions : Guidance for Producers and Users of Evidence. 

106.  Johnston LM, Matteson CL, Finegood DT. Systems science and obesity policy: A 

novel framework for analyzing and rethinking population-level planning. Am J Public 

Health. 2014;104(7):1270-1278. doi:10.2105/AJPH.2014.301884 

107.  Carey G, Malbon E, Carey N, Joyce A, Crammond B, Carey A. Systems science and 

systems thinking for public health: a systematic review of the field. BMJ Open. 

2015;5(12):e009002. doi:10.1136/bmjopen-2015-009002 

108.  Petticrew M, Anderson L, Elder R, et al. Complex interventions and their implications 

for systematic reviews: a pragmatic approach. J Clin Epidemiol. 2013;66(11):1209-

1214. doi:10.1016/j.jclinepi.2013.06.004 

109.  Wong G. Is complexity just too complex? J Clin Epidemiol. 2013;66(11):1199-1201. 

doi:10.1016/j.jclinepi.2013.06.019 

110.  Hammond RA. Complex systems modeling for obesity research. Prev Chronic Dis. 

2009;6(3):A97. doi:http://www.cdc.gov/pcd/issues/2009/jul/09_0017. htm. 

111.  Galea S, Hall C, Kaplan GA. Social epidemiology and complex system dynamic 

modelling as applied to health behaviour and drug use research. Int J Drug Policy. 

2010;20(3):209-216. doi:10.1016/j.drugpo.2008.08.005.Social 

112.  Luke DA Da, Stamatakis KA. System Science Methods in Public Health: Dynamics, 

Networks, and Agents. Annu Rev Public Health. 2012;33(1):357-376. 

doi:10.1146/annurev-publhealth-031210-101222.Systems 

 


