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Women in low-income and middle-income countries (LMICs) are disproportionately affected by malnutrition in all 
its forms. Diets link human health and environmental sustainability; however, existing food environment frame- 
works rarely consider the unique needs of women that can differ due to sociocultural norms and lower social status, 
potentially reducing the effectiveness of nutrition initiatives. We conducted a systematic scoping review of peer- 
reviewed literature published in English, Spanish, Portuguese, and French to identify determinants of food acqui- 
sition and dietary intake of women in LMICs. By synthesising evidence from 518 studies across 125 countries, we 
identified 143 eco-social, structural, and individual-level determinants to develop an empirically grounded food 
environment conceptual framework for women. Women’s agency—encompassing decision making and financial 
autonomy, bargaining power, control over time, and freedom of movement—emerged as a prominent mediator of 
food acquisition practices and dietary intakes across diverse regions and the rural–urban continuum. Our findings 
highlight the importance of addressing legislative, structural, and sociocultural determinants mediating women’s 
agency, alongside other key external and individual-level food environment determinants influencing procurement 
and consumption of nutritious diets. This empirically grounded conceptual framework can guide research priorities 
and analytical approaches and identify intervention points for policies and programmes to optimise women’s 
nutrition.

Introduction
Transformative change within food systems remains 
poorly supported by robust evidence to support human 
and planetary health, 1 especially for the most vulnerable 
populations 2,3 in low-resource contexts. 4–8 Rapidly evolv- 
ing food environments are associated with malnutrition 
in all its forms, 9,10 including persistent micronutrient 
deficiencies, 11 and increasing prevalence of diet-related 
non-communicable diseases. 9,12 The Lancet series on 
malnutrition, sustainable food systems, social equity, and 
maternal nutrition and health highlights a long-standing 
emphasis on biomedical approaches. In contrast, rights- 
based 13 and preventive food-based approaches, 10 particularly 
those addressing the broader eco-social determinants 
of health, 1,14 especially for women, 15 have been 
overlooked. Effective responses demand dual-purpose 
actions to address the root causes of malnutrition in all 
its forms through cost-effective systems-based solutions. 16 

These approaches should tackle unsustainable food sys- 
tems and dietary practices, 1 persistent gender disparities, 2 and 
the intensifying climate change and malnutrition crises. 14 

Women of reproductive age in low-income and middle- 
income countries (LMICs) experience a disproportionate 
burden of malnutrition compared with men, 14,17 driven 
by both heightened nutritional needs and gender inequal- 
ity. 18–21 Globally, over two-thirds of women have insufficient 
access to healthy diets, with 1⋅2 billion experiencing one or 
more micronutrient deficiencies. 11 Less than 20% of preg- 
nant women in Guatemala, India, Pakistan, and the 
Democratic Republic of the Congo achieved the

recommended nutrient intakes for folate, vitamin B12, and
choline, with inadequacies of calcium and other B vitamins 
also high. 22 Despite ambitious global targets, crises such as 
pandemics, climate extremes, conflict, and economic 
downturns contribute to growing inequalities, perpetuat- 
ing and deepening food insecurity and malnutrition of 
women. 17 No LMIC is on track to meet the Sustainable 
Development Goals for maternal nutrition. 17

Food environments—the setting in which individuals 
acquire food from the wider food system—offer a key entry 
point to improve nutrition. 3 Multiple conceptual frame- 
works for food environments have been developed 4–6,23–25 

ranging from the globally applicable 5,23 to those for specific 
contexts 6,24,25 and populations. 4 However, most existing 
frameworks are not gender-sensitive, risking the effective- 
ness of nutrition initiatives. 16,26–28 Therefore, the need to 
consider the interaction of influences across multiple levels 
and determinants of the external (national, regional, com- 
munity, institutional) and personal (social, household, 
individual) food environment dimensions is gaining 
recognition. 4,6,23,25 Additionally, incorporating food security 
elements, 23 including newly emphasised pillars, such as 
agency and sustainability, 13 has become increasingly 
important. Most empirical research applying food environ- 
ment frameworks has predominantly focused on urban 
markets in high-income and middle-income countries. 6–8,14,25 

However, food environments in low-income countries and 
rural or periurban areas remain poorly understood, despite 
the intensifying double burden of malnutrition and scarcity 
of health resources. 9
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In this Review, we aimed to develop the first empirically 
grounded food environment conceptual framework for 
women in LMICs using a systematic scoping review to 
identify determinants of food acquisition and dietary 
intake. By mapping key determinants, this framework is 
intended to inform effective actions to improve women’s 
nutrition, health, and wellbeing through equity and 
sustainability lenses. 3,13

Methods
Study design
The protocol for this review has been published previ- 
ously. 29 Briefly, a systematic scoping review was conducted 
to synthesise evidence from heterogeneous disciplines to 
map the evidence base and define concepts, 30 according to 
PRISMA-ScR 31 and the Joanna Briggs Institute. 32 The 
PRISMA-ScR checklist and expanded methods are outlined 
in the appendix (pp 2–5).

Search strategy and selection criteria
This Review considered peer-reviewed quantitative, quali- 
tative, mixed method, or review studies published between 
2010 and 2023 reporting on associations between one or 
more food environment determinants with one or more 
food acquisition practices or dietary intakes of women of 
reproductive age (15–49 years) in LMICs, as defined by the 
World Bank in 2021. 33 No restrictions on language were 
applied during the search; however, due to resource con- 
straints, studies published in languages other than English, 
French, Portuguese, or Spanish were excluded. Only one 
study was identified in other languages, indicating that its 
effect on the results was likely minimal. Databases (n=21) 
across EBSCO, Web of Science Core Collection, and 
PubMed were searched using a broad criterion based on 
emerging food environment concepts, 5,23 and the expanded 
food security definition, including availability, accessibility 
(physical, financial, and social), stability, agency, and sus- 
tainability (environmental, economic, and sociocultural). 13 

The full search criterion is provided in a previously 
published protocol. 29 The final search was conducted on 
May 26, 2023. Screening was performed in duplicate by 
researchers fluent in the relevant language, with discrep- 
ancies resolved by group discussion. The PRISMA flow 
chart illustrates the study selection process (figure 1). From 
3751 retrieved studies, 518 were included. The most com- 
mon reasons for exclusions were data not disaggregated 
by gender, participants outside the target age range, or 
outcomes measured at the household or child-level.

Data extraction and synthesis, and framework 
development
Data on participants, concept, context, study design, 
methods, and findings relevant to the study objective were 
extracted. Determinants were identified using a tool itera- 
tively developed by LO and TH in collaboration with the

wider team. To ensure the comprehensive identification of 
food environment characteristics, determinants of food 
acquisition and dietary intake were extracted inductively 
using an iterative approach. Due to resource constraints, 
data was extracted singularly; however, complex studies 
were discussed as a team to ensure consistency. The pat- 
terns of food acquisition and dietary intakes in relation to 
food environment determinants were charted, mapped, 
and summarised in tabular and graphical formats. Deter- 
minants were then mapped against existing food environ- 
ment frameworks to identify novel dimensions. 4–6,23–25 

A socioecological model was chosen as it visualises the 
interdependence between individuals and their broader 
environments, acknowledging that individuals are 
embedded within multiple, interacting levels of influence. 
A preliminary framework was then developed and refined 
through multiple rounds of revisions involving all authors 
and presented at two international academic conferences in 
2023, followed by incorporation of expert feedback received. 
Iterative discussion among authors led to the final selection 
of key determinants in our framework.
Given the large volume of material, key studies were 

selected for inclusion in the written results through dis- 
cussion and consensus among our multidisciplinary team. 
This process was designed to capture both the breadth and 
depth of the evidence base by incorporating a diverse range 
of studies, including reviews, studies with an explicit food 
environment focus, multicountry or nationally represen- 
tative research, and rich qualitative work. We intentionally 
selected studies that represented patterns across diverse 
contexts, as well as those offering novel insights into 
women’s food environment determinants. We also drew 
attention to new contributions to the food environment 
discourse and areas where research gaps persist. For key 
emerging areas—such as women’s agency, sustainability, 
and COVID-19 disruptions—we undertook additional 
iterative synthesis to ensure comprehensive coverage.
We have provided a searchable spreadsheet of all included 

studies to enable readers to understand how the identified 
studies informed the insights described and support future 
research efforts. This dataset is publicly available, 34 allowing 
users to filter according to study design, target population, 
geographical region or country, food acquisition and dietary 
outcome variables, and food environment determinants. 
The food environment subthemes are mapped with all 
corresponding references in the appendix (pp 15–23).

Results
Descriptive statistics
Our review included 518 studies (figure 1), representing 
125 countries (figure 2; appendix p 9). Some multicountry 
studies were not included in the visualisation because the 
countries could not be identified from the text. 35–40 Most 
reported determinants of food acquisition and dietary 
intakes of non-pregnant, non-lactating women (or those 
with unspecified physiological status) 381 (73⋅6%) of 518, 
with fewer on pregnant 158 (30⋅5%) and lactating women

See Online for appendix
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83 (16⋅0%) (table 1). Most were in sub-Saharan Africa (SSA) 
213 (41⋅1%) and south Asia (SA) 107 (20⋅7%), spanning 
lower-middle 231 (44⋅6%), upper-middle 129 (24⋅9%), and 
low-income 115 (22⋅2%) countries. Rural 364 (70⋅3%) and 
urban or periurban 287 (55⋅4%) contexts were represented. 
Most used only quantitative methods 323 (62⋅4%). Dietary 
intake as an outcome variable was more often considered 
488 (94⋅2%) than food acquisition 248 (47⋅9%). Annual 
publication numbers increased from 2010, with exponential 
growth from 2016 onwards (appendix pp 6–8).

Conceptual framework
The conceptual framework (figure 3) distinguishes four 
socioecological layers of influence on women’s food 
acquisition and dietary intakes, building on previous 
frameworks. 4–6,23,25 External determinants are reflected at 
national, regional, community, and institutional levels, while 
personal determinants exist at household and individual 
levels, reflecting wider social contexts. We include a novel 
layer: women’s agency, characterised by an individual’s 
ability to exert control over resources, as a key mediator of 
women’s food acquisition and dietary intakes. Sustainability 
and stability are represented in the outer ring as key elements 
across all levels and determinants. Fourteen key food envir- 
onment determinants (figure 4) and their operational defi- 
nitions (table 2; appendix pp 10–14) were identified across 
regions, informed by 143 subthemes (appendix pp 15–23). 
Approximately a third of studies reported on women’s 
agency 186 (35⋅9%) of 518, and stability and sustainability 
218 (42⋅1%). Food security is represented in the framework 
by the following pillars: availability, accessibility (physical, 
financial, and social), stability, agency, and sustainability. 
The most reported determinants were food literacy 
296 (57⋅1%), affordability 277 (53⋅5%), and availability 
261 (50⋅4%) (figure 4; appendix pp 9, 15–23).

Agency in women
We analysed the decision-making autonomy, bargaining 
power, and financial autonomy of women and observed 
that social norms shaped agency among women in making 
dietary decisions. In the Asia–Pacific region 37,51–60 and 
SSA, 61–67 the lack of autonomy over food-related decisions, 
including control over finances, influenced the dietary 
quality of women. In many households, men often con- 
trolled the purchases of animal-source food, especially 
meat. 52,56,62,63,66–68 Therefore, when women did not have the 
autonomy to purchase meat themselves, or when men 
consumed ready-to-eat meals containing flesh foods away 
from home during food shortages, the dietary intake of 
iron-rich foods among women in SA and SSA 
declined. 58,62,66–68 Household food expenditure decisions 
were influenced by multiple competing financial and socio- 
cultural demands, especially in rural areas, where produce is 
used for both income and home consumption; 59,62,63,69–72 

however, men often dominated decisions around food pro- 
duction, and sales. 52,61,65,73–75 Due to sociocultural norms, 
women were expected to buy or prepare food based on

preferences of their husband and children 69–72 or as decided 
by male household heads or older female household 
members. 59,62,63 Social norms prioritising food allocation to 
other household members affected women’s dietary quality 
in SA 55 and SSA. 64 Within households, women often ate 
last. 37,52,55,57,62,63,65,67,76–78 It was socially expected that women 
prioritise the dietary needs of other household members, a 
norm sometimes enforced by gender-based violence, 51,57 

with subsequent negative effects on women’s dietary quality 
compounded by food insecurity. 52,55,57,62,64,67,69,76,78–83 Preferred
meat cuts and larger quantities were often prioritised for 
men, while milk and eggs were given preferentially to chil- 
dren. 52,63 The inequitable intrahousehold allocation of 
animal-source food was associated with diminished dietary 
quality among women. 52,55,57,62,65,76

In SA, the gender gap in dietary diversity scores was 
high, 84 often persisting regardless of household socio- 
economic status or caste. 55,58 However, urbanisation and 
growing awareness regarding women’s nutritional needs 
have helped to reduce gender-related disparities in food 
provisioning in SA 55,58 and SSA. 71,85 In some cases, men and 
other household members shared unpaid responsibilities 
and purchased additional foods for pregnant women. 71,75,79,86
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3751 records identified for
  screening after duplicates
  removed

3751 titles or abstracts screened

 822 full-text articles assessed
  for eligibility

 518 studies included in synthesis
  502 in English
   10 in Spanish
   5 in Portuguese
   1 in French

 304 full-text articles excluded
   114 with data not disaggregated
    by gender
   71 with age range exceeding criteria
    by >10% or undetermined
   49 reporting only household-level or
    child-level outcomes
   43 lacking an outcome variable of
    interest 
   16 with no food environment
    determinant(s)
   3 reporting no empirical evidence
   3 with LMIC data not disaggregated
    from HIC data
   2 duplicate studies
   2 without full text
   1 in a non-included language

2929 records excluded

3293 records
  from Web
  of Science

390 records from
  EBSCO

78 records from
  PubMed

Figure 1: PRISMA flow diagram of study selection
LMIC=low- and middle-income country. HIC=high-income country.
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Occasional examples of more equitable food allocation were 
observed in some contexts. 52,55,58,84,87,88 However, systematic 
constraints to women’s agency often limited their control 
over food. Forms of oppression, such as coercive control, 
manipulative behaviours, economic abuse, and physical or 
sexual violence, reinforced harmful sociocultural norms in 
some settings. 51,52,57,62,89 Women were sometimes subjected 
to violence when food-related actions were perceived as 
challenging existing power dynamics, such as allocating 
equal portion sizes, 57 participating in food-related decision 
making or finances 57,73,89 such as purchasing meat 52,62 or 
changing which foods were prepared at home. 51 In abusive 
environments, withholding food was a form of control, 57 

and some women consumed less or poorer-quality foods as 
a result. 52,57

When evaluating agency among women in terms of their 
control over time and freedom of movement, we observed 
that women carried disproportionately higher work bur- 
dens due to unpaid reproductive work. 55,67,68,76,90 Limited 
control over time, combined with paid employment 55,70,91–95 

and agricultural work doubled their work burden. 74,75,89,90,96 

Time poverty was negatively associated with women’s 
dietary diversity scores in SSA and the Asia–Pacific 
region, 90 which has been linked with constrained food 
access and dependence on convenience foods. During peak 
agricultural periods, such as planting and harvesting, 
pregnant women often reported eating less food due to lack 
of time and exhaustion. 55,79,82

Social norms and physical safety concerns restricted 
mobility among women, limiting food access globally, 38,97 

including SSA, 85,86,97–100 the Asia–Pacific region, 97,101 and 
Latin America and the Caribbean (LAC). 97 Social norms 
restricting mobility were strong in SA, 38,58,59,97 where food

markets were considered male spaces. 58,59,68,102 More free- 
dom of movement was observed in SSA 103 and southeast 
Asia. 54

Stability and sustainability
In terms of stability, interruptions in physical and eco- 
nomic access to food had adverse effects on women’s 
dietary intake 104,105 across regions including SSA, 98,104–111 the
Asia–Pacific region, 54,101,104,105,112–120 LAC, 104,105,121–124 and the
Middle East and north Africa (MENA). 104,125 Longitudinal 
studies indicated dietary quality changes across 
seasons, 54,76,106,108–111,113,114,126 associated with changes in 
women’s dietary diversity scores 76,109,110,113,114,126 and nutrient 
intake. 106,108,111 Protracted conflict-related and climate-
related crises, 111,127–131 acute shocks, 98,101,104,105,116–125 and
severe weather events 107 negatively affected the dietary 
quality of women. The socioecological impact of the 
COVID-19 pandemic further impaired affordability and 
accessibility of food globally, 104 contributing to the decline 
in the dietary quality of women in Asia, 117–119 Africa, 98,125 and 
small island developing states. 105 This decline was particu- 
larly pronounced in adolescent girls and pregnant and 
lactating women in the most resource-constrained settings 
with severe pandemic-related restrictions. 98,101,116 During 
food security crises, women who received food aid 107,119,121 or 
had better access to cultivated or wild foods 118,122 experi- 
enced less severe dietary deterioration. Notably, the 
deterioration in dietary quality was greater in women than 
in men during the pandemic, 125 and the closure of national 
feeding centres was associated with a decline in women’s 
dietary diversity scores. 117 In times of severe food insecurity, 
some women consumed unsafe or low-quality foods, such
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Figure 2: Map showing the distribution of included studies (n=518) by country (n=125)
Numbers indicate the number of studies identified within each country and included in our analysis. Lighter green shading indicates fewer studies in that country and darker green shading indicates more 
studies. Black shading indicates excluded high-income countries and grey shadings indicates countries for which no studies were identified.

Review

4 www.thelancet.com/planetary-health Vol ▪ ▪ 2025

http://www.thelancet.com/planetary-health


as discarded food. 80,98,132 Women’s dietary quality was also 
adversely affected by maternal buffering, a practice in 
which women prioritise food for their children during 
periods of food shortage, in SSA, 63,67,76,79,82,132 the Asia–
Pacific region, 52,54,57,102,119,133,134 and LAC. 80,83,122,135 During
periods of food insecurity, some food-sourcing strategies 
included survival sex (the exchange of sexual favours for 
basic subsistence needs including food), 98,132 and scaven- 
ging for discarded food. 80,132

In terms of sustainability, food biodiversity positively 
influenced dietary quality across seasons and the rural– 
urban continuum in SSA, 136–141 LAC, 142–144 the Asia–Pacific 
region, 84,115,145 and MENA. 146 Agrobiodiversity of cultivated 
and wild food species was positively associated with 
women’s dietary diversity scores or minimum dietary 
diversity for women, 137–139,141,143 and micronutrient intakes or 
adequacy, 84,141,143,144 including diversity in indigenous foods 
consumed. 144,147–151 A few studies investigated indigenous
food systems and transformative farming practices in 
SSA, 86,141,152,153 LAC, 73,74,142 and the Asia–Pacific region. 88,115

Degradation of natural resources were found to restrict the 
supply of wild and cultivated foods for marginalised 
groups, 86,88,112,115,134,152,154 whereas sustainable agriculture 
practices were associated with improved food sovereignty, 73 

better production diversity, higher women’s dietary diver- 
sity scores, and better micronutrient intakes. 141,142 Agro- 
biodiversity, especially of indigenous foods, was an 
important aspect of women’s ethno-nutrition knowledge 
supporting climate-adaptive strategies to overcome sea- 
sonal variations in food availability. 86,153 Women faced 
gendered barriers in adopting and leveraging transforma- 
tive farming practices aimed at diversifying production and 
bridging seasonal gaps in food supply, for both home 
consumption and income to purchase foods. 73,74,86,152 These 
barriers included violent community backlash, 73 multiple 
work burdens, lack of land or agricultural asset ownership, 
and limited decision-making autonomy. 74,152 Research 
examining the environmental sustainability of existing 
diets remains scarce. 155–158 Among lactating women from 
food-insecure, rural settings in SSA, food costs were a 
major barrier to adhering to sustainable diets. 158 In contrast, 
in urban LAC, sociocultural traditions and convenience 
were the primary barriers. 156

External food environment
In terms of availability, women acquired food from various 
sources. Across the rural–urban continuum, fresh produce 
markets (predominately informal) were a dominant source
of unprocessed, nutrient-rich foods in SSA, 92,99,104,137 the Asia– 
Pacific region, 97,104,145,159 LAC, 104,142,160 and small island devel-
oping states. 105 In rural and periurban areas, home produc- 
tion and wild environments were important sources of
healthy food. 66,84,96,97,104,105,112,118,133,139,140,142,147,151,161–163 In urban
areas 99,104,145,159,160 and non-agricultural rural settings, 70,92 small- 
scale informal vendors and fresh produce markets played a 
huge role in providing access to healthy food. Food aid and 
national feeding programmes were important sources

of food globally, 39 especially in SA, 117,119,148,164 SSA, 79,130 and 
LAC. 121,135 Social exchange of food was common. 52,54,57,58,63,65,71,
72,79,80,132–134,142,165,166

In terms of food quality, microbial contamination and 
aflatoxin spoilage were key food safety risks in 
SSA, 37,63,85,97,99,167,168 whereas chemical contamination was 
more commonly observed in the Asia–Pacific
region. 69,72,159,167,169–174 In LAC, 22,97,121,123,124,142,175–177 and small
island developing states, 112,115 ultra-processed foods were a 
prevalent concern, particularly due to their association 
with inadequate micronutrient intake among pregnant 
women in LAC. 175–177 Concerns about vendor hygiene,
adulteration, and mislabelling also influenced vendor and 
food choices. 63,69–72,92,97,99,159,172 Women valued vendors
who provided credit and sold fresh, high-quality, and

n (%)

Physiological status of women* 
Non-pregnant and non-lactating or unspecified 381 (73⋅6)
Pregnant 158 (30⋅5)
Lactating 83 (16⋅0)
Age (years)
15–17 188 (36⋅3)
18–49 330 (63⋅7)
Country classification by income level†
Lower middle 231 (44⋅6)
Upper middle 129 (24⋅9)
Low income 115 (22⋅2)
Multicountry or multiregion 43 (8⋅3)
Region†
Sub-Saharan Africa 213 (41⋅1)
South Asia 107 (20⋅7)
Latin America and Caribbean 79 (15⋅3)
East Asia and Pacific 62 (12⋅0)
Middle East and north Africa 29 (5⋅6)
Multiregion 22 (4⋅2)
Europe and Central Asia 6 (1⋅2)
Level of urbanisation*
Rural 364 (70⋅3)
Urban 271 (52⋅3)
Peri-urban 46 (8⋅9)
Methodology
Quantitative 323 (62⋅4)
Qualitative 88 (17⋅0)
Mixed methods 79 (15⋅3)
Review 28 (5⋅4)
Outcomes

Food acquisition 248 (47⋅9)
Non-transactional food acquisition* 185 (35⋅7)
Food purchasing* 160 (30⋅9)
Dietary intake 488 (94⋅2)
Dietary diversity, dietary pattern, food, or food group(s)* 455 (87⋅8)
Micronutrient(s)* 137 (26⋅4)
Macronutrient(s)* 121 (23⋅4)

*Values might deviate from a sum of 100% because some studies included multiple 
elements. †According to the World Bank, in 2021.

Table 1: Descriptive statistics of the included studies (N=518)
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Definition Summary of sub-themes (n=143)

1 Women’s agency Agency refers to the capacity and power of an individual to exercise control over 
their circumstances and to provide meaningful input to governance processes. In 
food environments, it refers to the capacity or power of an individual to act 
independently to make choices about the foods they acquire and consume. 41

Decision-making
autonomy

Decision-making autonomy emphasises the individual’s rights to self-govern and
make choices without interference or control by others. 41,42

Decision-making autonomy and bargaining power influence:
Food procurement, preparation, and consumption decisions
Food production, including sale or home consumption

Bargaining power Bargaining power is an individual’s agency (power) to negotiate favourable 
allocation of resources at societal and intra-household levels. An individual’s level
of education, income, and assets are important aspects of bargaining power. 43

Deficiency of decision-making autonomy and bargaining power around food 
and intra-household allocation owing to:
Intra-household power imbalances
Social norms privileging decision-making power to other household members 

Denial of food and dependence on others for food acquisition and intra- 
household allocation owing to:
Violations of decision-making autonomy, financial autonomy, control over 
time, and freedom of movement related to coercive control (eg, controlling or 
manipulation behaviour) and gender-based violence, including harmful social 
norms

Financial
autonomy

Financial autonomy is the ability of an individual to make autonomous
decisions related to their income, expenses, and level of debt. 41,42

Women’s financial independence and control over income
Autonomy to make financial decisions about food
Women’s livelihoods outside of the home

Control over time Control over time refers to the autonomy and ability of an individual to make
and act upon strategic choices about how to allocate one’s time. 44

Women’s workloads (unpaid and paid), time use, and time poverty
Social norms about unpaid work (eg, caregiving)

Freedom of 
movement

Freedom of movement can be shaped by individual decision-making autonomy,
personal safety in public places, and financial autonomy to afford transport 
fees. 42,45

Physical safety and social norms influencing mobility and ability to procure food

Personal Food Environment (social, household, or individual levels)
2 Food literacy A collection of interrelated knowledge, skills, and behaviours required to make

informed decisions and actions related to planning, managing, selecting,
preparing, and consuming foods to meet needs and determine intake. Food
literacy extends beyond knowledge to also include practical skills relating to
food procurement, storage, and preparation. 46

Nutrition knowledge
Women’s level of education
Level of education or nutrition knowledge of other household members
(eg, male household head, husbands, mothers-in-law)
Food-related knowledge and skills:
How to grow food (eg, conventional and sustainable farming practices) 
Cooking or food preparation skills
Where or how to acquire food, food preservation skills, and resources
How to store food to maintain quality and safety, how to interpret food labels 

3 Affordability Economic access to food. Affordability is determined by the interaction between
food prices and household or individual purchasing power. Affordability is
mediated by an individual’s financial autonomy and agency. 23

Household income or wealth
Individual income or wealth
Socioeconomic status or class
Employment and livelihood status
Cash transfers or vouchers
Household expenditure and debt
Purchasing power:
Income relative to food prices, perceived affordability of food or food group, 
cost of nutrient-rich foods relative to income, cost of other foods relative to 
income or nutrient-rich foods.

4 Accessibility Physical access to food. Accessibility is relative to individuals. Accessibility is 
highly dynamic and can include distance, time, space, and place, daily mobility,
and modes of transport that collectively shape individual activity spaces. 23

Geographical differences (eg, agro-ecological zones, regions, or districts) 
Rural–urban comparison or rural–urban continuum
Physical access to food sources:
Cultivated, informal and formal markets, wild, prepared food outlets, food aid, 
national feeding programmes, or price-controlled food sources

Physical distance to food sources:
Proximity and travel time

Mobility:
Daily mobility or individual activity space, transport costs, access to transport, 
and acute shocks affecting physical access (eg, extreme weather events, 
government-mandated restrictions to movement owing to pandemics or 
epidemics).

5 Food preferences The evaluative attitudes that people express towards preferred or desired foods or
diets, shaped by sensory aspects (eg, taste, smell, texture, and mouth-feel),
morbidity (eg, disease status) or physiological status (eg, pregnancy and
lactation), cultural (eg, food taboos and prestige foods), religious (eg, food
restrictions or promotions), and personal aspirations (eg, vegetarianism). 23,46

Food preferences or desired foods
Perceived healthfulness of food
Culturally acceptable or appropriate foods
Taste or sensory appeal of food
Food taboos
Attitudes towards food
Dietary preferences (eg, vegetarian)
Acceptability of products (eg, fortified or therapeutic foods)
Perceptions about the suitability of food based on gender and age
Prestige foods

(Table 2 continues on next page)
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Definition Summary of sub-themes (n=143)

(Continued from previous page)

6 Social norms Social norms are the perceived informal, spoken, or unspoken rules about what
behaviours are appropriate, typical, or obligatory within a given group, reflecting
the influence of community and household beliefs on individual behaviour.
Sociocultural norms, alongside the influence of kin and community, households,
spousal, children, and peers’ food preferences and habits, can influence individual 
decision-making about food procurement, preparation, communal sharing, and 
consumption. Norms can also shape sociocultural expectations of what is 
appropriate or typical regarding an individual’s access to resources, including 
food, finances, and time for nutrition-related activities. 26,47

Sociocultural food beliefs or expectations
Household or family food preferences
Peer influence
Sociocultural food-sharing expectations
Pester power (pressure felt in relation to children’s food preferences)

7 Social capital The sum of the actual and potential resources embedded within, available
through, and derived from the network of relationships possessed by an
individual or social unit. Social capital comprises both the network and the 
resources that might be mobilised through that network. 48

Social networks or support between neighbours, family, or friends
Food sharing or gifting of food
Sharing of nutrition knowledge or how or where to access resources 
Rapport with food vendors
Level of rapport or trust between community members
Women’s collaborative groups (formal and informal)

8 Convenience A characteristic that results in a reduced requirement for resources, including
time, physical effort, mental effort, and skills, by the consumer in relation to the
planning, acquisition, preparation, storage, transport, consumption, or clean-up
of food. 49

Perceived time or effort required to:
Produce, grow, acquire, preserve, prepare, cook, and consume food

Time allocation for food acquisition, preparation, and cooking
Storage or cooking facilities (presence or absence)

9 Food safety
perspectives

An individual’s perspectives about agrochemicals, adulteration, food hygiene or
environmental sanitation, or livestock health. 23

Concerns about:
Chemical and microbiological contaminants, vendor sanitation, packaging, 
storage, and relabelling beyond use-by-date

Safe foods conflated with healthy foods
External Food Environment (national, regional, institutional, or community levels)
10 Food availability Physical availability of food. Availability refers to whether or not a vendor or

product is present within a given context. Availability always precedes 
accessibility (eg, food cannot be accessible if it is not available). Food sources in 
LMICs include cultivated, informal and formal markets, wild harvest, food aid 
(including national feeding programmes) and social exchange (eg, gifts,
remittances, barter). 23

Food available from different food sources:
Home production, informal and formal markets, wild, food aid and national 
feeding programmes, kin and community, prepared food outlets, discarded 
food, and institutions (eg, school, university, workplace, refugee camp) 

Food diversity:
Farm, agricultural, or production diversity; nutritional, functional diversity; 
wild food diversity; and agrobiodiversity

Presence of markets or food retail outlets
National food supply or trade
Foods available in the home

11 Vendor and food
properties

Vendor properties refer to aspects such as the type of food vendors, opening
hours, and services provided. Food properties refer to aspects such as quality,
safety, level of processing, shelf life, and packaging. 23

Vendor or food source type
Vendor services (eg, opening hours, offers credit, or food delivery)
Food or product quality
Food safety (objective and perceived) Processing (eg, ultra-processed foods) 
Food composition (eg, fortification) Packaging
Perishability or shelf life

12 Food prices Prices refer to the cost of food products. Prices interact with individual and
household purchasing power to determine affordability. Prices and affordability 
are sensitive to fluctuations in food availability and accessibility. 23

Food prices
Cost of diet

13 Food marketing,
policies, and
regulation

Marketing includes promotional information, branding, advertising,
sponsorship, and labelling pertaining to the sale of foods. The regulation includes
policies pertaining to the production, distribution, and sale of foods. For example,
regulations can include providing incentives for improving the nutritional quality 
of processed foods and their promotion in food retail and advertising and 
disincentives for non-adherence. 23,50

Promotional food information (eg, product labels and messaging)
Brand advertising
Food policies:
Food subsidies, control on food import or export, government food aid 
and national feeding programmes, disaster response, food regulation 
(eg, mandatory fortification)

14 Stability and 
sustainability 
Stability Having the ability to ensure sufficient food acquisition and consumption in

the event of sudden shocks or cyclical events. 50
Seasonal fluctuations in food availability and food prices
Variations in food availability or food shortages owing to:
Instability of income or purchasing power
Chronic stresses such as climate change
Acute shocks (eg, epidemics, conflicts, floods, and droughts)
Water availability
Transhumance or nomadic practices

Globalisation and trade liberalisation
Household food security
Individual food security
Moderate to severe food insecurity coping behaviours (eg, meal skipping or 
rationing food)
Hungry all the time or worried about where the next meal is coming from

(Table 2 continues on next page)
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affordable foods. 63,70,72,92,99,159,174,178 Some women pur- 
chased directly from farmers for reduced costs and higher
quality. 63,72,99,169,174

The cost of a nutritious diet posed a challenge globally, 179 

especially in SSA, 158,179,180 the Asia–Pacific region, 179,181 and 
MENA. 179,182 High prices for animal-source foods and veg- 
etables were key drivers of these costs. 158,179–181 Diets 
designed using low-cost, locally sourced, and culturally 
familiar foods could meet most recommended nutrient 
intakes; however, ensuring adequacy for all micronutrients 
remained challenging due to the cost of meat. 37,181,182 Iron 
was the most expensive micronutrient to obtain, especially 
to meet increased needs during menstruation and preg- 
nancy. 37,181–183 Although women aspired to purchase natural 
or unadulterated foods, high prices often posed a
barrier. 69,72,99,159,169,174

Marketing, alongside attractive packaging and children’s 
pester power, was associated with increased purchases of
processed foods. 35,69,72,85,88,94,97,99,100,159,167,172,174,184,185 Food mar-
keting was more prevalent in urban areas. 94,99,159,167,186 

Nutrition labels had the potential to influence food pur- 
chases; 187–191 however, their effectiveness was limited by 
technical language, cultural incompatibility, and lack of 
trust in manufacturers. 187–189

Most regulations have focused on fortifying staple foods 
with micronutrients; 22,67,135,166,192–201 however, evidence of 
their effectiveness in improving women’s nutrition 
remains insufficient. 40,166,192,196,200,202–204 Some evidence from 
southeast Asia link urban policies that favour supermarkets 
with higher produce costs. 72,145 Few studies have examined 
the effects of agricultural policies, biofortification, global- 
isation, international trade, and food subsidies on the 
dietary intake of women. 40,205,206

Personal food environment
Low purchasing power has restricted access to nutrient-rich 
food purchases globally, 37,38,97,104,105,167 including in
SSA, 35,62,63,79,82,85,98–100,111,140,207 the Asia–Pacific region, 54,55,84,101, 
112,117,118,133,134,159,174,208–211 LAC, 80,94,95,121,122,156,212 and MENA, 128,213,214

especially during periods of environmental, economic, and
health shocks. 98,101,104,105,107,111,117,118,121,122,127–129,131,133 Economic
constraints were major barriers to dietary adequacy during 
pregnancy and lactation, particularly for animal-source food, 
with affordability further restricted for women whose

caregiving responsibilities reduced their opportunities to 
take on income-generating work. 64,97

Food literacy, food preferences, and social norms medi- 
ated the relationship between women’s financial 
and physical access to food and their dietary quality in
SSA, 35,61,64,79,85,97,99,100,207,215 the Asia–Pacific region, 54,97,112,159,216,217

and LAC. 94,95,97,212,218 In cases of limited decision-making 
autonomy among women, the food literacy and prefer- 
ences of household decision makers strongly affected the 
association between women’s nutrition-related knowledge 
and dietary quality in SA, 55,56,75,219–222 SSA, 76,82,86,223,224 southeast 
Asia, 52,225 LAC, 73,74 and MENA. 226 Religious fasting and food 
taboos often affected the consumption of nutrient-rich foods
among women 37,54,55,64,65,67,76,77,79,82,167,224,227,228 and were asso-
ciated with lower dietary quality. 55,166,210 Family members 
played a key role in shaping dietary intake during pregnancy 
and lactation, 55,64,65,79,82,100,224 while peer pressure was com- 
monly linked to food choices among adolescent 
girls. 71,97,172,185 In LAC, children’s pester power was a key 
driver for the purchase and consumption of ultra-processed 
food among mothers. 93,95,229 In some cases, food safety was 
conflated with healthy food. 69,92,97

Physical accessibility influenced the ability of women to 
acquire food globally, a challenge intensified by gendered 
constraints on mobility due to additional time demands of 
reproductive and community work, concerns about phys- 
ical safety, and sociocultural norms, 97,104,105 especially in 
SSA, 79,85,99,100 the Asia–Pacific region, 54,72,159,171 and LAC. 160,212 

Although purchasing food in bulk at large produce mar- 
kets or supermarkets was perceived as more economical, 
this was not always possible due to constraints in time, 
financial resources, and cold storage, 70,72,85,92,97,99,100,160 

which are factors associated with reduced odds of 
nutrient-rich food consumption. 171 Women’s time-related 
constraints were associated with an increased demand for
convenience foods in LAC, 91,93–95,156,229,230 SSA, 70,85,92,99,167 and
the Asia–Pacific region. 69,72,167,186,189,231 Easier access to 
unhealthy foods was linked to a higher presence of food
vendors, 35,91,94,95,97,100,112,157,159,160,186,189,214,229,232,233 especially
near schools and workplaces. 91,97,100,156 Access to healthier 
foods was better in areas with small-scale informal ven- 
dors located close to homes. 72,159,160,163,171 Poor infrastruc- 
ture for walking and personal safety concerns, including 
gender-based harassment in public places, limited

Definition Summary of sub-themes (n=143)

(Continued from previous page) 

Sustainability Food system and food environment practices that contribute to the long-term
regeneration of natural (environmental), social, and economic systems, ensuring
the food needs of the present generations are met without compromising the 
food needs of future generations. 50

Agrobiodiversity
Indigenous foods
Sustainable diets or carbon footprint of food 
Regenerative farming practices or climate adaptation 
Loss of agrobiodiversity or natural resource base 
Food sovereignty or culturally appropriate food supply 
Traditional food knowledge

These themes and sub-themes were identified through the literature search (In total, 518 papers were reviewed). See appendix (pp 10–14, 15–23, 24–70) for a full glossary of terms, full list of sub-themes, and 
corresponding references. LMICs=low-income and middle-income countries.

Table 2: Definitions of the overarching themes (n=14) and sub-themes (n=143) for key determinants of food acquisition practices and dietary intakes of women in LMICs presented in our 
conceptual framework.
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access to urban food markets; 97,99,100 whereas in rural areas, 
distance and social norms that designate public spaces as 
male posed stronger constraints. 79,84,89,234 Pandemic- 
related mobility restrictions, 98,101,105,117,118 extreme wea- 
ther, 107 and increases in gender-based violence during 
times of crises also obstructed access.
Social capital also played a role in the personal 

food environment of women as social networks are 
important sources of food. In times of financial hardship, 
women often bought food on credit from familiar 
vendors 54,62,63,70,80,92,99 or sourced food or money from kin
and community members. 54,57,58,63,71,72,80,132–134,142,165 In low-
resource settings, cultural ceremonies provided an oppor- 
tunity for animal-source food consumption. 52,65,79,132,166 

Women also leveraged social networks to share unpaid 
labour demands, 70,72,93,165,235,236 and pool purchasing power 
for bulk food purchases. 72,178 Additionally, women’s groups 
provided access to food- and agriculture-related knowledge,
resources and food exchange. 38,56,57,75,130,142,164,215,237

Discussion
This paper presents the first conceptual food environment 
framework for women in LMICs, empirically grounded in 
143 inductively identified determinants of women’s food 
acquisition practices and dietary intakes from 518 studies 
across 125 countries. By incorporating novel determinants, 
including integration of gender-disaggregated evidence on 
agency, sustainability, and food security, this framework 
expands existing food environment models and highlights 
key considerations for women in LMICs. Based on the wide 
geographical scope of the included studies, the framework 
is likely to capture determinants relevant across multiple 
contexts, including historically under-represented rural 
and periurban settings in low-income countries. This is in 
contrast with previous frameworks and reviews, which 
used expert consultations 5,23 or deductive approaches 7,8 that 
predominately derived evidence from higher-income and
urban contexts. 6–8,25,35,97,167

Considering women’s agency is essential for policies and 
programmes aiming to improve equality in dietary 
quality. 14,20,21 Social norms influence women’s agency, 
ie, their ability to exercise control over food-related deci- 
sions, finances, workloads, and mobility. 26 This influence 
affects their ability to translate nutrition-related know- 
ledge into action, aligns with the observed association 
between women’s nutrition empowerment with women’s 
dietary outcomes and nutrition in LMICs. 19–21 Initiatives 
often target women as agents for sustainable food pro- 
duction, food security, and household dietary changes. If 
such efforts are designed without identifying the relative 
importance of various determinants—or without 
addressing agency—they risk reduced impact, 20,21 ineffi- 
cient allocation of resources, and unintended gendered 
consequences. 27,238

This Review highlights the need to address social norms 
and intrahousehold power dynamics in developing and 
implementing policies to improve dietary quality among

women. 55,64,223 In patriarchal societies, in which the decision 
making generally rests with men, community leaders, and 
older household members, it may not be helpful, and 
potentially harmful, to advise women to change their eating 
practices without considering their social support and 
agency. 26,27 Therefore, policies and programmes should 
engage women, men, and key decision makers in creating 
supportive social environments to enhance women’s 
agency in food acquisition and consumption. The positive 
influence of women’s groups and social capital on collective 
agency underscores the value of fostering social networks to 
support the exchange of resources and skills related to 
food. 57,164,178 Such inclusive, community-wide approaches 
can help to create shared responsibility for nutrition, 26 and 
drive sociocultural change for gender equality and women’s 
nutritional empowerment. 20,21

Efforts to improve women’s nutrition, whether through 
interventions or research, will require the adoption of a 
holistic systems-based approach that considers inter- 
connections across framework levels and distinguishes 
enabling resources, such as nutrition knowledge, from 
agency. 20,21 Even when a woman has economic and physical 
access to nutritious food, she may face challenges in pro- 
curement and consumption if her agency is constrained. It 
is important to differentiate nutritional empowerment 
from other empowerment forms, such as educational and 
economic, as these might not lead to improved nutrition 
due to mediating factors such as lack of decision-making 
autonomy. Context-specific approaches are essential as 
facilitators and barriers to nutritional empowerment 
vary across geographic, governance, socioeconomic, and 
cultural contexts. 26

The mediating role of agency in the uptake of climate- 
adaptive practices also warrants attention. Disempower- 
ment might contribute to a negative feedback loop, 38 

compounding the effects of climate change, unsustainable 
use of natural resources, food insecurity, conflict, and 
malnutrition. 239,240

Changes in governance, laws, policies, and infrastructure 
are essential to support women’s agency and develop 
healthier, more resilient, and enabling food environ- 
ments. 26,241 Broader policy domains, such as land tenure, 
agriculture, trade, infrastructure, and social protection, 
affect the availability and accessibility of food at multiple 
levels, highlighting the importance of multisectoral 
approaches. 28 For instance, infrastructure planning policies 
that promote public safety, walkability, and proximity to 
healthy food sources can support positive food acquisition 
and consumption behaviours. 72,97,99 The pervasive influ- 
ence of commercial determinants of consumption 
requires effective strategies to address external food 
environment factors, including the cost of healthier food 
and regulation of ultra-processed food availability and 
marketing. 14 While crop biofortification holds promise for 
addressing micronutrient deficiencies among women, 
further research is needed to assess intermediate indica- 
tors that might influence uptake of nutrient-rich foods
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such as iron rich beans or orange fleshed sweet potatoes 
among women. 40

Different food sources and biodiversity protected dietary 
quality among women, particularly during shocks, when 
women needed to diversify food sources to address food 
insecurity. 24,99,104,159,242 Given the importance of biodiversity 
in resilient ecosystems, more research is needed to better 
understand how various food sources contribute to 
sustainable and nutritious diets for women. 1,14

We found that dietary outcomes among women were 
particularly vulnerable to shocks and scarcity, indicating 
that relying solely on household-level indicators is inad- 
equate for assessing women’s diets. Dietary intake among 
women could serve as a sentinel indicator to monitor food 
security and dietary changes in response to crises and food 
environment transformations, especially in settings with 
gender imbalance. Therefore, the routine collection of 
individual-level indicators for women, including monitor- 
ing minimum dietary diversity for women within large- 
scale nationally representative surveys and indicators 
used for assessing progress towards international 
development goals, is warranted. 17

Our review found more studies on women’s personal 
food environments than sustainability and external food 
environment determinants, which limits our understand- 
ing of the impact of climate change and macro-level policies 
and programmes. Only few studies have examined food 
acquisition practices and quantified micronutrient intakes, 
restricting the identification of actionable pathways to 
address deficiencies. 17 Although there has been a noticeable 
shift towards system approaches after publication of 
leading frameworks on food environments, 5,23 holistic, 
multidisciplinary studies that explore feedback loops and 
trade-offs remain scarce. The bulk of evidence comprises 
small-scale, quantitative, cross-sectional studies, with 
inconsistent methods for assessing determinants across 
long causal pathways, hindering comparability across stud- 
ies. The smaller number of qualitative studies provided 
valuable insights into lived experiences of women, although 
many relied on perceived rather than objective measures 
of some determinants such as food safety. Additionally, 
there was a noticeable lack of focus on adolescent girls, lac- 
tating women, and women in climate- and conflict-affected 
regions.
This Review is subject to some limitations inherent to 

scoping reviews. While our broad search criteria enabled 
the synthesis of diverse methodologies and evidence across 
disciplines and geographies, the use of specific search 
terms and exclusion of grey literature may have led to the 
omission of some relevant studies. Our focus on intra- 
household food environment determinants for women 
might have also resulted in the exclusion of evidence on 
broader sustainability and macro-level policy and pro- 
gramme determinants. As with all literature reviews, pub- 
lication bias could have affected the body of evidence 
identified. Although all screening was conducted in dupli- 
cate, data extraction was performed by a single reviewer due

to the large number of studies, which might reduce meth- 
odological rigour. Additionally, while we extracted data on 
marginalised groups, such as women with low incomes 
and limited education, we did not incorporate an explicit 
intersectionality lens, and thus did not assess the com- 
pounding effects of multiple, overlapping forms of disad- 
vantage. We also did not conduct a quality appraisal of 
included studies; therefore, the described associations 
between determinants and outcomes cannot be generalised 
to specific populations. Given these limitations, our 
findings reflect broad themes in the literature rather than 
precise estimates and should be interpreted accordingly. 
Future systematic reviews can build on the foundations of 
this Review by incorporating grey literature, using more 
specific search terms—particularly those related to inter- 
sectionality—and undertaking formal risk of bias assess- 
ments to strengthen the robustness and generalisability of 
findings. Furthermore, future research is also required on 
upstream determinants of food acquisition and con- 
sumption in women, including sustainability across 
environmental, economic, and sociocultural dimensions, 
as well as external food environment factors. Finally, while 
there could be some overlap among a small number of 
constructs within the socioecological framework, the 
proposed framework remains a valuable conceptual tool 
for identifying policy entry points.

Conclusion
Sustainable approaches to improve women’s nutrition 
require policies and programmes that address underlying 
legislative, structural, and sociocultural determinants that 
mediate women’s agency, along with other food environ- 
ment determinants that influence nutritious diets. By 
addressing key determinants through coordinated and 
targeted actions, policy makers in LMICs can improve the 
impact of nutrition interventions, particularly as evolving 
environmental, political, and economic contexts risk per- 
petuating nutrition inequalities. The dietary intake of 
women is often differentially affected compared with that of 
other household members, warranting individual-level 
monitoring. Although the interrelated effects of determi- 
nants are complex, the lack of progress regarding women’s 
nutrition underscores the need for multisectoral strategies 
to improve women’s agency and food environments. By 
systematically mapping crucial determinants that influ- 
ence women’s food acquisition and dietary intakes, this 
Review identifies novel food environment determinants 
and offers a robust framework that is applicable across 
LMICs and the rural–urban continuum. This robust 
framework can guide future research priorities, analytical 
approaches, and key intervention features to optimise 
women’s nutrition.
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