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ABSTRACT
Background: Food systems are increasingly recognized as critical for advancing nutrition, and the food environment is viewed as the nexus
between those systems and dietary consumption. Developing a measurement framework of the market food environment is a research priority,
particularly for low- and middle-income countries (LMICs), which face rapid shifts in markets, dietary patterns, and nutrition outcomes.
Objectives: In this study, we sought to assess current conceptions and measures of the market food environment that could be adapted for use in
LMICs.
Methods: We conducted a narrative review of the literature to identify measures of the market food environment in recent use. First, we identified
and reviewed frameworks of the food environment for LMICs with a specific focus on the market food environment. Second, we compiled 141
unique measures of the market food environment from 20 articles into a list that was pile-sorted by 5 nutrition experts into domains. We then
categorized the measures based on percentage agreement across all sorts. Finally, we compared measured and conceptual domains of the market
food environment to identify measurement gaps and needed adaptations.
Results: Conceptual frameworks provide differing definitions of the market food environment but conform in their definitions of food availability,
price, marketing, and product characteristics. Greater clarity is needed in defining relevant vendor and product characteristics. Eight measured
domains of the market food environment emerged from the literature review, with significant overlap among conceptual domains. Measurement
gaps exist for food quality, safety, packaging, desirability, and convenience. Personal characteristics also emerged as measured domains, although
these are not part of the food environment per se.
Conclusions: These results are a step toward elucidating how, why, and where we measure the market food environment in LMICs. Future research
should focus on prioritizing the most meaningful methods and metrics and on developing new measures where gaps exist. Curr Dev Nutr
2021;5:nzab023.
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Introduction

Over the last decade, consensus has grown regarding the need to im-
prove food systems for nutrition. After the Scaling Up Nutrition move-
ment introduced the term “nutrition-sensitive development” in 2010,
the 2013 Lancet series for maternal and child health underlined the need
for nutrition-sensitive approaches that align the priorities of food pro-
duction and supply systems with nutrition (1). In the same year, the
Global Panel on Agriculture and Food Systems for Nutrition (hence-
forth, Global Panel) was created to help governments develop evidence-
based policies targeted at various levels of the food system to improve
nutrition outcomes. In parallel, the International Congress for Nutri-

tion renewed its commitments to developing food-based dietary guide-
lines to serve the health, agriculture, and education sectors in shaping
healthier food systems (2). The vast majority of the world’s poor are
net buyers of food (3), and people are purchasing an increasing share
of their food globally. It therefore follows that food markets and retail
points play a role in determining the quality of diets (4). However, little
is known about the market environment in which people make most
of their food choices, especially in low- and middle-income country
(LMIC) contexts.

Conventional wisdom often assumes effective market forces, i.e., that
supply and demand for nutritious foods are balanced and that consumer
choice responds to and drives this balance. The reality is considerably
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more complex. There is a convergence of issues in markets that may af-
fect food choice. On the one hand, the physical and temporal availability
of food (5), and the sociodemographic characteristics in a context (6),
dictate food accessibility and affordability (7). On the other hand, cul-
tural preference, convenience of preparation or consumption, and de-
sirability, which may also be rooted in aspirational qualities, all further
influence how people choose food (8).

The food environment, defined as the interface between the food
system and the individual, is a useful concept to understand the com-
plexities of the interactions between food systems and nutrition (9).
Food systems encompass the entire range of actors and activities re-
lated to the production, aggregation, processing, distribution, consump-
tion, and disposal of food products (10). The food environment is the
context in which individuals encounter foods and make decisions on
which foods to consume. Multiple types of food environments, such as
the home, work, and school food environments, have been character-
ized in high-income contexts (11–13). This article focuses on the mar-
ket food environment, the spaces in which consumers make choices on
what foods to purchase and consume. This is in view of the rapid change
in food procurement which is trending toward purchase of foods in
both urban and rural areas of LMICs rather than procurement from
people’s own production. Currently, data do not exist that enable us
to definitively understand how all factors of the market food environ-
ment, specifically, influence individual choices and diets in LMICs. The
measures needed to unpack these relations are further lacking. Metrics
to quantify features of the market food environment will be needed to
track changes over time and determine the impact of interventions that
aim to improve diet through markets and food retail.

The objective of this work was therefore to identify existing con-
cepts and measures of the market food environment that can be used or
adapted for use in LMICs. The specific objectives were 3-fold. First, we
sought to identify areas of convergence and divergence in existing con-
ceptual frameworks of the market food environment for LMICs. Sec-
ond, we sought to identify existing measures of the market food envi-
ronment published in the literature and the domains that they represent.
Finally, we compared the domains present in conceptual frameworks
with those measured in the literature in order to identify measurement
gaps, provide concrete suggestions for future application in studies of
the market food environment, and identify research gaps.

Methods

Two methods were used to meet the research objectives. First, we con-
ducted a narrative review (14) of the literature to identify 1) conceptual
frameworks of the food environment in LMICs and 2) existing measures
of the market food environment that have been used globally and may
be adapted for use in LMICs. The conceptual frameworks we reviewed
were similar in intended scope, and all aimed to define the broader
food environment in the context of food and nutrition programming
for LMICs. We reviewed broad frameworks of the food environment
with the objectives of identifying and focusing on the market. Our re-
view of measures was not intended to be exhaustive but instead aimed
to capture the main methodological tools and constructs that have been
used to describe food environments. Our search of measures was not
limited to LMICs to ensure that we could capture a breadth of method-

ological approaches and given that few studies of the food environment
have been conducted overall. We focus our discussion on how measures
may be used or adapted for LMIC contexts, specifically. For an exhaus-
tive list of measures of the food environment see Lytle and Sokol, 2017
(15).

Second, we extracted unique measures of the market food environ-
ment reported or presented in the literature and conducted a pile-sort
with key informants to identify measured domains of the market food
environment. Pile-sorting is a methodology in which respondents are
asked to group similar items into piles, which allows the respondents,
rather than the researchers, to determine similarity and salience (16).
The aim of the pile-sort was to identify measured domains, or cate-
gories, of the food environment that are salient across the different epis-
temologies of nutrition.

Search strategy and literature review
Peer-reviewed articles and agency reports identified through online
searches were the primary sources of literature and were complemented
with bibliography reviews. First, we conducted a PubMed search of the
medical subject headings (MeSH) terms “food environment” AND “nu-
trition” AND “diet.” A total of 428 studies were returned and 158 were
retained after title screening. Animal studies and articles that did not
refer to the food environment or any aspect of it (e.g., retail locations)
were excluded. In a second screening, studies were excluded if they did
not present a measure of the food environment; were focused solely on
school, work, or home food environments; or assessed food environ-
ment policy measures (17, 18). A total of 109 studies were retained.

Second, we identified additional articles using a snowball approach,
which entailed reviewing the bibliographies of the initial set of articles
to identify relevant peer-reviewed articles and agency-developed tools.
Finally, given the variable language used to describe and measure the
food environment or aspects of it (e.g., store characteristics, food venue
location), a series of additional searches were conducted on PubMed
by using a combination of the following (non-MeSH) terms: “consumer
OR community OR nutrition OR store OR food OR food venue AND
environment OR nutrition environment”. An additional 35 articles were
identified in this manner.

Pile-sorting and data extraction
Measures of the food environment were extracted from 20 articles. Only
unique measures were extracted to present the breadth of measures
available. Where studies used the same or very similar measurements,
the measure was only recorded once. For each study, we compiled a list
of all individual measures used to assess the food environment. Where
indexes were described, only the individual questions or observations
constituting the index were listed. In total, 141 measures were compiled.
The list was shared with 5 nutrition experts, purposively approached be-
cause of their documented expertise in the areas of food environment,
ethnographic methods, drivers of food choice, dietary assessment, and
value chains research. The experts represented a breadth of epistemo-
logical positioning within the field of nutrition, which ensured that the
sorting of measures considered different perspectives across the field of
nutrition. The list of items was shared with the experts in random or-
der on an online platform: Proven By Users. The experts were asked to
group items into an unspecified number of piles so that similar items
were in the same pile. A follow-up discussion was conducted with each
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expert to understand the reasoning behind his or her sorts. Two experts
(AH and GHP) who participated in the pile-sort are coauthors of this
article. The methods deployed in this study primarily involved a narra-
tive review of the literature, coupled with an analysis of data extracted
from published articles. As such, they did not meet the definition of re-
search with human subjects and consequently, were not submitted for
ethical review.

Data analysis
Two of the authors (DT and MNNM) reviewed the piles and identi-
fied emergent domains based on the percentage agreement between the
assignment by experts. Reviewers were blind to the individual sorting
decisions of the 5 experts and analyzed the aggregate percentage agree-
ments among items. All piles with ≥80% item agreement were reviewed
and discussed by the authors to determine the emergent construct of the
food environment captured by the measures. Any individual items with
<80% agreement (n = 11 items) to a given pile were reviewed individ-
ually and categorized into an existing pile. Within piles, subcategories
were identified where items reached 100% agreement. Once all domains
and subdomains were identified and considering errors made during
sorting that experts mentioned in the pile-sorting exit interviews, indi-
vidual items that did not logically belong to a domain were reclassified
(n = 3 items).

Results

A review of the food environment frameworks for LMICs
We identified 6 conceptual frameworks of the food environment specific
to LMICs and reviewed 5 (2, 9, 19–21). The framework by Vandevijvere
and Swinburn (18) was excluded because it focused solely on policies
that affect the food environment.

Herforth and Ahmed (19) define the market food environment ac-
cording to 4 operational domains: the availability, affordability, desir-
ability, and convenience of foods. They define availability as the quan-
tity and presence of foods in markets and affordability as the price of
these foods relative to consumer incomes. Desirability in this article
refers to food quality, advertising, status of foods, and other external,
not individual, valuations of food. Convenience is defined as the time
associated with acquiring, preparing, and consuming foods. These au-
thors later provided an updated definition (21), further defining desir-
ability as “promotion and quality,” to disambiguate it from differing use
of the same term by other scholars (5), and adding sustainability prop-
erties as an additional operational domain. They describe a typology
of food environments: wild, cultivated, informal markets, and formal
markets.

The Global Panel (22) provides a conceptual framework of the food
environment nested in a socioecological model (23) and describes the
food environment as a set of food characteristics (e.g., quality, taste,
physical access to food, prices, promotion, and labeling). The envi-
ronment is influenced by food supply chains and influences consumer
behavior but remains distinct from both, in line with Herforth and
Ahmed’s conceptualization.

The High-Level Panel of Experts (HLPE) framework defines the
food environment as the physical, economic, political, and sociocultural
context in which consumers engage with the food system to acquire,

prepare, and consume food. This framework emphasizes physical prox-
imity, affordability, food promotion and advertising, quality, and safety
as domains of the food environment that dictate food choice. The do-
main of proximity accounts for both an individual’s mobility to access
food and the physical position of food resources relative to his or her
home.

Turner et al. (9) build on several of these frameworks and describe
the food environment as having 2 interrelated categories: the external
and the personal food environment. Domains of the external food en-
vironment include food prices, availability, product and vendor char-
acteristics, and marketing and regulation in line with the HLPE frame-
work. A set of parallel domains comprise the personal food environ-
ment: affordability, accessibility, desirability, and convenience. Desir-
ability in this article refers to individuals’ personal preferences and ex-
cludes the inherent characteristics of the food, in contrast to previous
work (19). Aspects of food quality, nutrient content, and safety are in-
stead conceptually distinguished from desirability and constitute a sepa-
rate domain: product characteristics. Turner et al. describe convenience
as the relative effort to prepare, cook, and consume a product, a defini-
tion that provides a distinction from the time needed to acquire foods
(accessibility).

Synthesis and comparison of framework domains
Table 1 demonstrates the overlap and definitional differences in the do-
mains included across the 5 conceptual frameworks. The overlap re-
inforces the centrality of 4 conceptual domains of the food environ-
ment: food availability, food price and affordability, promotion (e.g.,
location in store, advertisement, labeling), and product characteristics
(e.g., nutrient content, safety, packaging). Safety, convenience, process-
ing, and packaging are inconsistently defined and highlighted by the
various frameworks. In addition, vendor characteristics are mentioned
only by the Turner et al. framework. Some domains are defined differ-
ently in various frameworks (Supplemental Table 1).

Individual consumer characteristics (e.g., taste, transport, knowl-
edge) that influence people’s individual interactions with the food en-
vironment are discussed in the presentation of all frameworks, point-
ing to their importance in considering how food environments affect
food choice and diet. However, these characteristics are largely distinct
from the environment itself in the frameworks by the Global Panel
(2) and Herforth and Ahmed. The personal characteristics that deter-
mine people’s experience of the food environment—and even the forces
that shape the food environment (e.g., food supply chain)—are of pub-
lic health significance but the food environment remains distinct from
both.

Only Downs et al. (21) specify the context in which food is ac-
quired in LMICs. They discuss 2 overarching types of food environ-
ments: natural and built. Natural food environments include wild (such
as forests and oceans) and cultivated food environments (such as gar-
dens and orchards); built food environments include informal mar-
kets (such as street vendors) and formal markets (such as restau-
rants and supermarkets). The authors further discuss patterns of how
food environments change, aligned with the nutrition transition. Cre-
ating typologies of food sources was also done in high-income coun-
try contexts (24), but these were not all applicable for LMIC con-
texts.
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TABLE 1 Overlap and definitional differences of domains in 4 conceptual frameworks of the food environment in low- and
middle-income countries1

Domain
Turner et al.

(9)
Herforth and
Ahmed (19)

Downs et al.
(21)

Global Panel
(22)

High-Level
Panel of

Experts (20)

Consistent
definition

across
frameworks

Accessibility X X X X
Affordability X X X X X X
Desirability X X
Convenience X X X
Availability X X X X X
Price X X X
Product characteristics X X X

Quality X X X X
Safety X X
Taste X X
Packaging X
Processing X
Sustainability properties X

Promotion/marketing X X X X
1Domains marked as present in the framework must have been explicitly named and described as central to the food environment. References to domain names as
examples or in the broader discussion of the article were not included.

The following section reviews the available metrics of the market
food environment. We did not review metrics of wild or cultivated food
environments, which are discussed in Downs et al., and which are rela-
tively scarce.

Emergent domains of the measured market food
environment
Few studies have attempted to characterize market food environments
in LMICs as a whole in an effort to facilitate understanding of con-
sumers’ food purchases and choice (25). Studies have instead mea-
sured individual aspects of market food environments. As a result
of this, most studies from which measures were extracted were from
high-income countries. Table 2 presents the full set of articles and
measures.

Ten domains, based on piles of items with 80% agreement, emerged
from the pile-sort exercise (Figure 1). These included objective avail-
ability of food retail locations (n = 35 items), access to food retail (n = 13
items), perceived availability of food near home (n = 11 items), per-
ceived availability of food at a retail location (n = 15 items), perceived
food promotion (n = 5 items), objective availability of food at a retail lo-
cation (n = 24 items), price (n = 7 items), affordability (n = 12 items),
perceptions of food insufficiency (n = 5 items), and factors affecting
food choice (n = 14 items). The domains separated into 2 overarching
categories: 1 related to the position of food retail in space and a second
related to the characteristics of foods encountered inside a market or
retail location.

Positioning of food retail locations.
The 2 domains addressing availability of food retail and access to
food retail clustered closely together under the overarching category
pertaining to the positioning of food retail (Figure 1). First, the do-
main addressing availability of food retail primarily included objective
measures of food store density, food store or vendor types in a spe-
cific area, distance of food stores to participants’ homes, and the pres-

ence of stores within walking distance. Second, the domain address-
ing access to food retail contained subcategories of physical and tem-
poral access to stores. Physical access was composed of measures re-
lated to car ownership, presence of public transportation, or the abil-
ity to shop within the neighborhood (26, 27). Temporal access in-
cluded measures of personal travel time, childcare availability during
shopping, and proximity to a food store—a primary driver of store
choice.

Characteristics of food at retail.
Eight domains with 80% item agreement emerged relative to the charac-
teristics of foods at retail: perceived availability of food near home, per-
ceived availability of food at a retail location, perceived food promotion,
objective availability of foods at a retail location, food price, affordabil-
ity, perceptions of food insufficiency, and factors affecting food choice
(Figure 1).

Domains addressing perceived availability of food near home and
at retail, nutrition messaging, and objective measures of food in
stores clustered closely together. Measures of perceived food avail-
ability at retail and near home (all questions assessed on a Lik-
ert scale) included subcategories addressing the selection and qual-
ity of available food. Quality measures referred to produce fresh-
ness, and selection to the availability of different food groups or spe-
cific items. The domain addressing perceived food promotion in-
cluded 4 measures, which assessed the extent to which consumers
notice nutrition labeling and promotion when purchasing foods
(28).

The domain addressing objective availability of food at retail in-
cluded subcategories pertaining to food placement; quality and safety;
the physical presence of food items or food basket items; variety; and
advertisement. Food placement (n = 5 items) included measures of
shelf space allocated to a specific food or the proportion of a food dis-
play dedicated to an item. Food quality referred to the observed fresh-
ness of produce and to aspects of safety and hygiene (n = 1 item).
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Freshness measures were based on visual assessments of the quality
of fruits and vegetables as bruised, rotten, or acceptable (33, 34). The
physical presence of food was measured by checking the availability
of food items against predetermined lists of common items, known
as market baskets, and via taking a census of all available foods. For
instance, Donkin et al. (46) devised a list of 71 foods that are com-
mon and acceptable to a local ethnically diverse population to au-
dit food availability in low-income communities of London. In Brazil,
Menezes et al. (47) measured the availability of the 5 most purchased
ultra-processed foods, and the 20 most common fresh fruits and veg-
etables. This approach is an adaptation of the Nutrition Environment
Monitoring Survey developed in the United States, which measures the
availability of common “healthy” and “unhealthy” foods in retail en-
vironments. Other market baskets have been developed based on na-
tional dietary guidelines (48) or thrifty-eating plans (40). Measures
of food advertisement and promotion (n = 424 items) included the
absence or presence of promotional materials for food items or food
groups.

Domains pertaining to food price, affordability, perceptions of food
insufficiency, and other factors affecting food choice clustered closely
together. Price was measured as an absolute figure, per unit, and was
also reported comparatively, for healthier compared with less healthy
options (47) and for the most common and cheapest food items in a
food category (39). Price indexes have also been formulated to reflect
the cost of an adequately diverse diet and adequately nutritious diet and
the lowest-cost nutritious diet based on available foods.

Items in the domain of affordability measured on a Likert scale con-
sumer perceptions of food cost (n = 7 items) and perceptions of cost as
a barrier to consumption of foods within a specific group (n = 5 items).
Items related to food security, meal size and frequency, and total food
expenditure figured in the domain addressing perceptions of food in-
sufficiency. Factors affecting food choice included measures of encour-
agement for specific food intake as well as barriers to and facilitators of
healthy food intake (e.g., self-efficacy, taste).

Synthesis of domains represented by existing measures of
the market food environment
Of the 10 measured domains presented here that reached 80% item
agreement in pile-sorting, we deem only the following to be measures of
the market food environment: availability of food retail, food availability
at retail (both perceived and objective measures), food price (perceived
and objective), and food promotion. These measured domains of the
food environment include both objective (i.e., availability of a food re-
tail store, food availability at retail, price) and subjective subdomains
and measures (i.e., perceived availability of food near home or at retail,
perceived food promotion, perceived cost).

Food environment research often includes measures of consumer
characteristics that are relevant to but outside of the food environment,
notably individual access to food stores, factors affecting food choice,
and perceptions of food insufficiency.

Review of the conceptual domains and available measures
of the food environment
There is significant agreement in the domains represented in frame-
works of the food environment and the domains measured in food en-
vironment research. However, gaps remain in the completeness of the
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Measures of the market food environment 
(n = 141) 
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FIGURE 1 Clustered dendrogram of measures of the market food environment from the literature review, categorized into domains. This
dendrogram is based on the sorting of 141 measures of the market food environment by 5 experts in the field of nutrition. Ten domains
emerged from the pile-sort exercise based on piles of items with ≥80% agreement. These include objective availability of food retail
locations (n = 35 items), access to food retail (n = 13 items), perceived availability of food near home (n = 11 items), perceived availability
of food at a retail location (n = 15 items), perceived nutrition messaging (n = 5 items), objective availability of food at a retail location
(n = 24 items), price (n = 7 items), affordability (n = 12 items), perceptions of food insufficiency (n = 5 items), and factors affecting food
choice (n = 14 items). Each domain contains further subcategories. The domains are separated into 2 overarching categories: 1 related to
the position of food retail in space and a second related to the characteristics of foods encountered inside a market or retail location. NB,
neighborhood.

available measures of product characteristics (including quality, safety,
and packaging), retail or vendor types, food marketing, desirability, and
convenience. Furthermore, adaptations of existing measures are needed
to determine their relevance to LMIC markets. Below, we compare the
conceptual domains of the food environment with the available mea-
sures and identify gaps.

Availability.
Measures of food availability dominated the list of food environment
measures in the literature. These included both objective and subjective
measures of food at retail and the availability of food retail locations. The
use of measures such as checklists and shelf space to determine the pres-
ence and quantity of food items at retail has applications in LMICs, as do
measures of food retail density and location. However, studies adapting
these measures are needed. Adaptations of measures of food availability
in LMICs using audit or market basket checklists will need to consider
the dietary patterns of the specific population and the contribution of
different foods to local diets.

The availability of digital information on food store location and
consumer home or other activity space has allowed for the wide breadth

of studies investigating food store density and its relation to diet in high-
income countries (11, 15, 49, 31). In LMICs, digital information on food
retail location is not widely available, and the definition of a market
space in informal settings poses an additional challenge to research. Un-
like in high-income countries, where individual stores are clearly iden-
tifiable formal structures in which people purchase a large share of their
food, there is not a strict operational definition of a market in LMICs,
given the informal nature of food vending. Defining relevant market or
activity spaces within which the density and types of food retail avail-
able to consumers can be meaningfully assessed will be an important
next step in further market research for LMICs.

Food price.
We found multiple measures of food prices in markets, which is consis-
tent with the prominence of this domain among conceptual frameworks
in the literature on the food environment. These included both objective
and subjective measures of food cost.

Price indexes that have been calculated for LMICs tend to rely
on secondary data, often generated from government sentinel market
monitoring (e.g., West African Agricultural Market Information Sys-
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tem Network and Vulnerability Assessment Mapping). These data can
be useful for understanding food prices at national level, and depend-
ing on the country may be high-resolution enough to characterize re-
gional and district levels (50). However, they can be difficult to ac-
cess from governments, and sometimes exclude many nutritious food
items (in favor of staples). Describing individual markets or small lo-
cal food environments may require primary data collection, which can
have significant cost and labor implications. In informal markets com-
mon in many LMICs, price is not consistently displayed and units of
sale are not always standardized. Collecting price data may therefore
require interviewing vendors and standardizing units of sale, a process
that is costly and labor intensive. Perceived cost may also be an ef-
fective way of measuring prices in some settings or for some research
questions.

Product characteristics.
Despite differences in definitions, all frameworks highlighted the im-
portance of certain product characteristics and, to a lesser extent, ven-
dor characteristics. Product characteristics included aspects of food
quality, safety, processing, and packaging.

Measures to describe vendor characteristics identified in the litera-
ture included assessments of store type and opening hours (47). Mea-
sures for other potentially important characteristics of informal mar-
kets, such as market days and provision of credit, did not appear in
the studies. Analyses with vendor type data have identified areas of
low food access (37) and of low-quality food store access (51). Simi-
lar characterizations in LMICs would provide an initial indication of
the types of retail environments that different populations have access
to.

The measures of product characteristics identified in the literature
pertained to food quality and food safety. Although all frameworks
included food quality, safety, and packaging as part of the food envi-
ronment, measures for these constructs were sparse. We identified 1
observation-based measure of hygiene and related infrastructure. This
included assessments of the presence of trash, animals, dust, and stag-
nant water and the condition of the floor, walls, doors, and windows in
markets (43). Measures of food packaging and processing were absent
altogether. Only 1 question about the convenience of available foods was
found. Additional measures are needed to characterize quality beyond
freshness, as are additional measures of perceived and objective food
safety.

Food promotion.
Nine measures relating to marketing and advertisement were identified.
These included objective measures of product arrangement and of the
presence of certain types of labeling and signs. Research has also mea-
sured consumers’ perceptions of promotional materials and their influ-
ence on purchase, accounting for an additional 5 measures. The extent
to which consumers notice nutrition labeling or purchase foods that are
at eye level or are prominently displayed has also been measured (28).
Data in the literature on food marketing and advertising practices focus
mainly on countries where the nutrition transition (the shift in dietary
choices that occurs with demographic and socioeconomic change) is
well underway and where overconsumption of energy-dense foods con-
tributes to poor nutrition outcomes.

Adaptations for LMICs will vary by context and the predominant di-
etary issues that a population faces. As noted above, in urban areas and
where high-energy, low-nutrient foods are increasingly displacing nu-
tritious foods or leading to overconsumption, understanding the mar-
keting forces that affect consumer food choice serves public health inter-
ests. Similarly, in urbanizing areas where diets are transitioning, moni-
toring these types of changes is important. Market observation tools that
assess the predominance of shelf space and consumer-oriented ques-
tions that assess the influence of marketing on food choice can be easily
adapted in survey modules.

Domains outside of market food environments
Our review identified individual characteristics that are not part of the
food environment per se, but are important in understanding how con-
sumers interact with the food environment. These include perceptions
of food insufficiency, and access to food retail, which includes personal
mobility and availability of time to access food stores.

We identified measures of an individual’s physical and temporal ac-
cess to food—easily adaptable survey questions that can be admin-
istered in LMICs. Affordability was largely measured via perception-
based questions on the cost of food and cost as a barrier to obtaining
food (28, 40, 52). Only 1 measure of desirability, a score based on the
sensory aspects of food items, emerged in our review. However, broader
measures of a food’s desirability or the factors that render a food desir-
able within a cultural context are lacking.

Discussion

In this article, we reviewed frameworks and measures of the market
food environment and highlighted the utility of the concept to under-
stand and monitor how food systems “deliver nutrition” through mar-
kets. Through our review, we identified areas of consensus among the
frameworks in terms of the key domains of the market food environ-
ment: availability, price and affordability, promotion, and product char-
acteristics. We presented and organized previously uncollated measures
of the market food environment that can be adapted for future use in
LMICs. Finally, we compared the conceptual and measured domains
of the food environment to reveal gaps in the available measures of
each domain and in adaptations of existing measures needed for use in
LMICs. This work is an initial step toward the development of a mea-
surement framework and tools that can be used to characterize market
food environments in LMICs.

It is important to acknowledge that the food environment is inher-
ently intangible and therefore difficult to define. The food environment
is a concept defined relative to the ways that people interact with the
food system and reflects cultural norms and preferences, economic con-
ditions, and geography, all of which change over time. Although “food
environment” is inconsistently defined in the literature, the concept of a
food environment is valuable as an organizing framework that facilitates
research on critical features and determinants of food intake and nu-
trition. Furthermore, it guides exploration of the cognitive frameworks
(e.g., perception of desirability) that dictate food choice and that can be
modified to promote more positive dietary outcomes.

Building on the aforementioned concepts, we defined the market
component of the food environment as the context in which consumers
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interact with and purchase food created by a consortium of complex so-
cial, economic, and physical factors. This definition is in line with the so-
cioecological model of the food environment that places environments
between individual factors and larger systems (19). From a measure-
ment perspective, we highlighted the availability of foods at retail, food
promotion price, and quality of foods, as well as the availability of food
retail and vendors, as key domains of the market food environment. The
8 key domains where metrics were developed, encouragingly, included
both objective and perceived measures. Assessing the food environment
through both objective and perceived measures could yield greater and
different insights from either alone. This operationalization of the mar-
ket food environment is a consensus between explicit frameworks of
the broader food environment for LMICs and the frameworks implicit
in studies across different country contexts that have measured aspects
of the market food environment.

Adaptations to the measures presented in this review, largely from
high-income countries, are required to determine the relevance of those
measures to LMICs. Where gaps were identified, new measures must be
developed. We noted the need for greater specificity of relevant product
characteristics and for better measures of these characteristics. In par-
ticular, measures of food quality, safety, and packaging are lacking, as
are measures of vendor typologies. Furthermore, the cost of collecting
primary data in the types of informal markets that are common in many
LMICs must be considered.

The market food environment affects consumer diet through inter-
action with individual characteristics—notably purchasing power and
food preferences and tastes—as well as physical and temporal access to
markets. Although these factors are not part of the market food environ-
ment per se, they are also fundamental determinants of how the food
environment affects consumer food choice and diet. We also noted very
few measures of desirability.

We have identified 5 priority areas for future research:

1. Develop audit or market-basket tools that capture a variety of foods
or food groups needed for a healthy diet, as well as those detri-
mental to health given the current dietary trends in LMICs.

2. Develop vendor typologies relevant to LMICs. Developing store or
vendor typologies for LMICs is a low-cost adaptation of measures
presented in this article that can help characterize the types of
foods that consumers have access to in a geographical location.
The measures identified here can be developed into a market ob-
servation survey module that captures information on vendor and
food characteristics that offer a more complete characterization of
informal markets, which dominate food retail in LMICs but for
which data to date are lacking.

3. Develop measures of food quality, safety, and packaging as well as
measures of convenience and desirability relevant to LMICs. All
of these factors play a role in shaping food choice. The nutrition
transition, characterized by a shift from traditional diets to foods
high in meat, sugar, and fats and rising rates of overweight and
obesity, is underway in many LMICs. Aspects of packaging, con-
venience of food preparation, and desirability have been success-
fully leveraged by the private sector to increase the consumption
of low-nutrient-density, high-calorie, obesogenic foods as stud-
ies of the nutrition transition in other contexts have shown. Un-
derstanding aspects of convenience, packaging, and desirability is

key to prevent the overconsumption of these foods and to pro-
mote the consumption of nourishing foods. Further, food-borne
illness is a significant source of disease and disability. Transitions
toward food retail in LMICs are outpacing food safety infrastruc-
ture and regulation, and better knowledge of food safety charac-
teristics and valuations are needed.

4. Research the association between perception-based measures and
objective measures of the market food environment. This will help
to elucidate where the highest-impact interventions might be, ei-
ther in knowledge, attitudes, and practices; or in objectively im-
proving the food environment; or both.

5. Conduct assessments of informal markets that collect information
on all domains of the market food environment, especially in con-
texts of urban and rural poverty in LMICs. The vast majority of
studies reviewed were from high-income countries and there is
very little complete information on the market food environ-
ments of LMICs. Most studies reviewed here investigated individ-
ual domains of the food environment and as such cannot speak to
the relative effects or importance of other domains on consumer
food choice. Future studies should seek to characterize the envi-
ronment as a whole and explore the utility of a composite food
environment index in addition to individual domain measures.
Above all, better assessments of informal market environments
are needed to guide efforts to improve the acquisition and con-
sumption of nutritious foods.

Little is known about the impact of interventions targeting trans-
port, processing, and retail on market food environments, even with-
out considering their effects on consumption. The private-sector ac-
tors involved in the production, processing, transport, and retail of
foods represent potentially important points of intervention to im-
prove food access and nutrition. Operationalizing the framework of
the market food environment is a first step in building the evidence
base to determine the private sector’s current impact on diet and
the potential for private-sector interventions to improve diets and
nutrition.

In conclusion, the concept of the food environment provides an or-
ganizational framework to examine the impact markets have on con-
sumer food choice and diet. There is conceptual consensus among
frameworks that availability, price, food characteristics, and promo-
tion are key domains of the market food environment. There are gaps
in available measures of food and vendor characteristics, notably food
quality, safety, packaging, convenience, and desirability. Further re-
search is needed to adapt promising measures to LMICs and to develop
new measures where they do not exist.
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