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Introduction

Food security [Figure  1], defined as consistent access to 
sufficient, safe and nutritious food necessary for maintaining 
a healthy and active life, is increasingly acknowledged as a 
crucial determinant of health.[1] Despite its fundamental role 
in ensuring well‑being, food insecurities are a significant issue 
affecting millions globally, exacerbated by socio‑economic 
inequalities, demographic shifts, and recent global challenges 
such as the COVID‑19 pandemic.[2] This complex interplay 
between food security and health presents challenges and 
opportunities for healthcare systems committed to delivering 
comprehensive patient care.[3]

Traditionally, healthcare systems have concentrated on 
diagnosing and treating diseases, often overlooking the 
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socio‑economic determinants that profoundly affect health 
outcomes, including food insecurity.[4,5] A growing body of 
research highlights the substantial impact of food insecurity on 
chronic disease management,[6‑8] mental health[9,10] and overall 
quality of life.[11] Individuals and communities who experience 
food insecurity are at greater risk of developing conditions such 
as diabetes, hypertension and depression, which can result in 
increased healthcare usage and associated costs.[6,7,12,13]

Integrating food security initiatives into the healthcare systems 
offers an innovative approach to tackling the challenges of 
chronic diseases.[14,15] Healthcare providers can improve health 
outcomes, enhance patient satisfaction and potentially reduce 
healthcare costs by ensuring access to adequate nutrition.[16‑19] 
Achieving successful integration requires a comprehensive 
approach involving policy development, interdisciplinary 
collaboration and the utilisation of technology to support and 
streamline these efforts.[20‑23]

Food security is intricately linked to health outcomes, 
influencing physical and mental health across different 
populations. Providing adequate and nutritious food is 
essential for maintaining health and preventing diseases.[24,25] 
Conversely, food insecurity can exacerbate existing health 
conditions and contribute to the development of new 
ones.[11,26] This section explores the impact of food insecurity 
on patient health and presents case studies illustrating these 
health implications globally.

Food insecurity has been associated with a range of adverse 
health outcomes. It can lead to nutritional deficiencies, 
compromised immune function and increased infection 
susceptibility.[27‑29] Moreover, food insecurity is frequently 
linked with chronic diseases such as diabetes, obesity, 
hypertension, metabolic syndrome, fatty liver disease, chronic 
kidney disease and cardiovascular disease. The limited dietary 
choices available to food‑insecure individuals often exacerbate 

these conditions, who may rely on cheaper, calorie‑dense and 
nutrient‑poor foods.[8,30‑33]

Mental health is also significantly affected by food insecurity. 
Studies have shown a correlation between food insecurity 
and increased rates of anxiety, depression and stress.[34,35] 
The constant worry about obtaining enough food can lead 
to chronic stress, affecting mental well‑being and overall 
quality of life.[9,36,37] Furthermore, food insecurity can disrupt 
family dynamics,[38] as parents may prioritise their children’s 
nutritional needs over their own, leading to further stress and 
potential nutritional deficits in adults.[39,40]

In the United States, food insecurity has been linked to higher 
healthcare utilisation and costs.[41] A study found that individuals 
experiencing food insecurity were more likely to use emergency 
health services and be hospitalised.[42] This increased healthcare 
burden demonstrates the broader economic implications of food 
insecurity on the healthcare system.[43,44]

The UK research has highlighted food insecurity’s impact 
on children’s health and educational outcomes.[45] Children 
from food‑insecure households are more likely to experience 
developmental delays and have lower academic performance, 
which can affect their long‑term health and socio‑economic 
status.[46,47]

A study in Malaysia revealed that food insecurity is prevalent 
among low‑income urban households, with significant 
implications for dietary quality and health outcomes.[48,49] The lack 
of access to affordable, nutritious food has been associated with 
higher rates of obesity and related chronic non‑communicable 
diseases among low‑income populations.[50] Thereby, Malaysia 
should emphasise the need for targeted interventions to address 
food insecurity in the urban settings.[49,51,52]

In rural India, food insecurity has been linked to malnutrition 
and anaemia, particularly among women and children.[53] Food 
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Figure 1: Key dimensions of food security.
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insecurity has considerable health implications amongst rural 
Indian mothers and children, affecting pregnancy outcomes 
and child development.[54‑56] Efforts to improve food security 
in these regions have focused on enhancing agricultural 
productivity and access to healthcare services.[57,58]

In Brazil, food insecurity has been associated with the double 
burden of malnutrition, where undernutrition and obesity 
coexist within the same communities.[59] This paradox 
highlights the complex nature of food insecurity and its 
multifaceted impact on health.[60‑62] Community‑based nutrition 
programmes in Brazil aim to address these challenges by 
promoting healthy eating habits and improving access to 
nutritious foods.[63‑65]

Food insecurity in Australia has been linked to poorer 
dietary intake and increased risk of chronic diseases amongst 
Indigenous and Torres Strait Island residents.[66,67] Interventions 
in these communities focus on improving food literacy and 
access to traditional foods to enhance the health outcomes.[68]

These case studies illustrate the diverse manifestations of food 
insecurity across different contexts and underscore the critical 
need for tailored interventions.[69,70] Ensuring food security 
requires a multidimensional strategy involving policy changes, 
community engagement and cross‑sector collaboration to 
improve health outcomes globally.[71‑73]

Food security is also intricately linked to health services.[74] It 
plays a pivotal role in achieving the United Nations Sustainable 
Development Goals (SDGs), particularly SDG 2, which aims 
to end hunger, achieve food security and improved nutrition 
and promote sustainable agriculture.[75‑77] Food security is 
fundamental to public health, as it directly impacts nutritional 
status and the prevalence of diet‑related diseases. Health 
services are crucial in this context, providing the infrastructure 
and expertise to identify and address community food insecurity. 
By integrating food security initiatives into healthcare, such 
as nutrition counselling and food assistance programs, health 

services can mitigate the health impacts of food insecurity 
and improve overall health outcomes. This integration 
supports SDG 3, which focuses on ensuring healthy lives and 
promoting well‑being for all ages.[78,79] Moreover, addressing 
food security through health services contributes to broader 
SDG objectives, such as reducing inequalities (SDG 10)[80,81] 
and fostering sustainable communities (SDG 11) [Figure 2]. By 
working collaboratively across sectors, healthcare systems can 
be critical in advancing global efforts to achieve food security 
and sustainable development, ultimately leading to healthier, 
more resilient populations.[82‑85]

This scoping review[86] explores and maps the current strategies 
for integrating food security initiatives into health service 
management, identifying opportunities and obstacles within 
this context.[87] The objectives of this review are threefold: 
first, to provide an overview of the existing landscape of 
food security initiatives within healthcare systems; second, 
to identify the successful models and best practices from the 
existing literature; and third, to highlight the gaps and areas for 
future research and policy development. This comprehensive 
examination aims to provide valuable insights for health 
service managers, policymakers, and practitioners looking to 
enhance their role in promoting food security.

By synthesising the current findings, this review aims to 
contribute to the discourse on food security as a critical 
component of health service management. It underscores 
the need for healthcare systems to adopt a holistic approach 
that encompasses socioeconomic determinants of health, 
thereby improving patient outcomes and fostering healthier 
communities. As such, this review highlights existing 
knowledge and catalyses future innovation and research in 
integrating food security within health service frameworks.

Materials and Methods

This scoping review explored the integration of food security 
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Figure 2: Connecting food security, health services, and the sustainable development goals.
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initiatives within healthcare systems, aiming to map existing 
strategies and identify opportunities for improved patient 
outcomes. The methodological approach followed the Preferred 
Reporting Items for Systematic Reviews and Meta‑Analyses 
Extension for Scoping Reviews (PRISMA‑ScR) guidelines, 
which provide a structured framework for conducting 
comprehensive scoping reviews.[88‑90]

The inclusion criteria for this scoping review were as 
follows:  (1) Studies published in peer‑reviewed journals 
from 2014 onwards; (2) articles focusing on the integration of 
food security initiatives within healthcare settings; (3) studies 
addressing the impact of these initiatives on patient health 
outcomes (4) and sources available in English. Both qualitative 
and quantitative studies were considered to provide a broad 
overview of existing research.

Exclusion criteria included (1) studies not explicitly related to 
healthcare settings, (2) non‑English language publications (3) 
and grey literature such as conference abstracts and unpublished 
reports. This focus ensured that the review concentrated on 
recent and relevant developments in the field.

A systematic search was conducted across the multiple 
databases, including PubMed, Scopus and Web of Science, 
using a combination of keywords such as ‘food security’, 
AND ‘healthcare integration’, AND ‘patient outcomes’, 
AND ‘health service management’. The search strategy was 
designed to capture a comprehensive range of studies related 
to the topic.

Data extraction was performed using a standardised form to 
ensure consistency.[91] Key information extracted included 
study design, population characteristics, type of food security 
initiative, healthcare setting and reported outcomes. The 
extracted data were synthesised to identify common themes, 
successful models and gaps in the literature.

Two independent reviewers screened titles and abstracts to 
minimise the bias, followed by a full‑text review of eligible 
studies. Discrepancies were resolved through discussion 
or consultation with a third reviewer. This process ensured 
a rigorous and unbiased selection of studies. Using the 
PRISMA‑ScR framework [Figure  3] also facilitated 
transparency in reporting the methodology, promoting the 
replicability of the review process.[88‑90] In addition, a sensitivity 
analysis was conducted to assess the findings’ robustness 
by considering the methodological quality of the included 
studies.[92,93]

As a scoping review of existing literature, this study did 
not involve primary data collection and, therefore, did not 
require ethical approval. However, ethical considerations were 
maintained by ensuring accurate representation and citation of 
all included studies.

The comprehensive approach outlined above ensured a 
systematic and unbiased exploration of the integration of 
food security initiatives within the healthcare systems.[94,95] 
By adhering to established guidelines and employing rigorous 

methods, this review provides a reliable foundation for 
understanding current practices and identifying future 
research directions in this critical area of health service 
management.

Review of Literatures

Current challenges in addressing food security within the 
healthcare systems
Food security is a fundamental component of health that 
directly impacts patient outcomes.[74] Despite its importance, 
integrating food security into the healthcare systems remains 
fraught with challenges.[96] This section explores the systemic 
barriers hindering integration and the limitations of existing 
healthcare approaches, which collectively impede efforts to 
address food insecurity effectively.

Systemic barriers to integration
One of the primary barriers to integrating food security within 
the healthcare systems is the lack of a unified framework and 
policy support.[97,98] Many healthcare organisations operate in 
silos, with food security initiatives often seen as outside their 
traditional scope of practice. This compartmentalisation leads 
to fragmented efforts and no coordinated strategies for effective 
implementation.[99,100]

Funding constraints also pose significant challenges to ensuring 
food security, especially in the agricultural sector.[101,102] 
Healthcare systems are typically resource‑limited,[103,104] 
prioritizing budgets for acute care services over preventative 
measures such as food security initiatives.[43,105‑107] The financial 
limitation restricts the ability of healthcare providers to develop 
and maintain programmes aimed at improving access to 
nutritious food for vulnerable populations.[108‑110]

Additionally, there is often a lack of awareness and education 
among healthcare professionals regarding the importance of 
food security and its impact on health.[111,112] Training programs 
for the healthcare workforce rarely include nutrition and food 
security as core components, resulting in the inability to 
identify and address patient food insecurity.[113,114] The gap in 
knowledge and skills among healthcare professionals further 
exacerbates the problem of food insecurity, as healthcare 
providers may not recognise the issue as a significant factor 
affecting patient health outcomes.[111,115]

Limitations of existing healthcare approaches
Current healthcare approaches predominantly focus on treating 
illness rather than addressing the underlying socio‑economic 
determinants of health, such as food insecurity.[96,116] This 
treatment‑centric model limits the potential for the healthcare 
systems to adopt more holistic strategies that incorporate food 
security as a critical element of patient care.[96,117,118]

Moreover, existing healthcare policies often lack the flexibility 
to incorporate food security measures.[119,120] For instance, 
insurance reimbursement models typically do not cover 
services related to nutrition counselling or food assistance 
programmes, disincentivising providers from investing in these 
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areas.[121,122] Healthcare organisations were often reluctant to 
allocate the resources towards food security initiatives without 
financial incentives.[122‑124]

Another limitation is the insufficient integration of technology 
to address food insecurity. While digital health platforms 
promise to improve access to nutrition resources and 
support, their adoption within the healthcare systems 
remains limited.[125,126] Barriers such as digital literacy, access 
to technology and infrastructure challenges prevent the 
widespread implementation of these innovative solutions for 
healthcare and food insecurity.[127‑129]

Finally, the sociocultural context of food insecurity is often 
overlooked in healthcare approaches.[130,131] Patients’ cultural 

preferences and food practices are crucial in designing effective 
intervention strategies.[132,133] However, existing approaches 
frequently fail to consider these aspects, resulting in programs 
that lack cultural relevance and acceptance.[134,135]

In conclusion, systemic barriers and limitations of existing 
healthcare approaches significantly hinder the integration 
of food security initiatives within the healthcare systems[136] 
[Figure 4]. Overcoming these challenges requires a multifaceted 
approach that includes policy reform, increased funding, 
educational initiatives for healthcare professionals, and the 
adoption of innovative technologies.[137,138] By addressing 
these barriers, healthcare systems can move towards more 
comprehensive care models that recognise and incorporate 
food security as an essential determinant of health.[139,140]

Figure 3: Preferred Reporting Items for Systematic Reviews and Meta‑Analyses Extension for Scoping Reviews.
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Strategic Framework for Integration

Integrating food security initiatives into the healthcare systems 
requires a strategic framework that is both comprehensive and 
adaptable to the specific needs of diverse populations.[14,141,142] 
Such a framework should encompass key elements that 
facilitate seamless integration, enhance patient outcomes and 
promote sustainable practices.[143] This section outlines these 
critical components and highlights the pivotal role of health 
service managers in developing and implementing these 
strategies.

Key elements of an effective integration strategy
Policy and advocacy
A robust integration strategy begins with policy development 
and advocacy. Policies should be designed to recognise 
food security as a vital component of healthcare and 
create supportive environments for implementing related 

initiatives.[144,145] Advocacy efforts must also focus on securing 
funding and legislative support to sustain these programs over 
the long term.[146]

Interdisciplinary collaboration
Successful integration hinges on collaboration across 
disciplines; e.g.,  healthcare providers, nutritionists, social 
workers and community organisations must work together 
to develop comprehensive care plans that address food 
security.[20,147,148] Such collaboration ensures that all the aspects 
of a patient’s well‑being are considered, leading to more 
holistic and effective interventions [Figure 5].[149‑151]

Technology utilization
Leveraging technology can significantly enhance the 
integration of food security initiatives.[152] Digital platforms 
can track food insecurity, facilitate referrals to food 
assistance programs and provide nutritional education.[152‑154] 

Figure 4: Barriers to health services that affect food security.

Figure 5: Interdisciplinary collaborations to enhance food security in health services.
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Implementing these technologies requires investment in 
infrastructure and training to ensure accessibility and usability 
for providers and patients.[129,155]

Cultural competence
Integrating food security into healthcare must account for the 
cultural contexts of diverse patient populations. Strategies 
should be tailored to respect and incorporate cultural 
food practices, ensuring that interventions are relevant 
and acceptable to those they are intended to serve.[14,134,156] 
Culturally competent care can improve patient engagement 
and adherence to nutritional recommendations [Figure 6].[157,158]

Evaluation and feedback
Continuous assessment and feedback are essential for refining 
integration strategies. Establishing metrics to assess the 
effectiveness of food security initiatives can help identify areas 
for improvement and demonstrate their impact on patient health 
outcomes.[159‑162] Feedback mechanisms should involve patients 
and providers to comprehensively understand the program’s 
effectiveness.[163‑165]

Role of health service managers in strategy development
Health service managers are crucial in developing and 
implementing strategies to integrate food security into the 
healthcare systems. They are responsible for leading change 
efforts, aligning organizational goals with food security 
initiatives and ensuring that these initiatives are embedded in 
the core functions of the healthcare system.[15]

Managers must advocate for necessary resources, including 
funding and staffing, to support food security programs. They 
are also tasked with fostering a culture of collaboration and 
interdisciplinary teamwork, vital for successfully integrating 
diverse expertise and perspectives.[166]

Training and capacity‑building efforts led by health service 
managers can equip healthcare professionals with the 

knowledge and skills to address food insecurity effectively. 
By prioritising education and awareness, managers can ensure 
their teams are prepared to identify and support food‑insecure 
patients.[167]

Furthermore, health service managers are instrumental 
in implementing technology solutions, overseeing their 
integration into existing systems, and evaluating their 
impact.[168] By championing innovative approaches and 
encouraging feedback, managers can drive continuous 
improvement in food security initiatives.[169]

In summary, a strategic framework for integrating food 
security into healthcare systems must include key elements 
such as policy development, interdisciplinary collaboration, 
technology utilisation, cultural competence and continuous 
evaluation.[170,171] Health service managers are pivotal in 
orchestrating these efforts, ensuring that food security is 
integral to patient care and contributes to improved health 
outcomes.[74,172]

Best Practices and Innovative Models

Integrating food security initiatives into the healthcare systems 
requires adopting best practices and innovative models that 
have demonstrated effectiveness in the diverse contexts.[14,15,173] 
By examining successful case studies and programs globally, 
we can identify the key strategies and lessons learned that can 
guide future efforts.[174,175]

Successful case studies and programs
United States
One of the pioneering models is the ‘Produce Prescription 
Program’, which provides patients with prescriptions for 
fresh fruits and vegetables, redeemable at local markets.[176,177] 
This initiative has significantly improved patients’ dietary 
behaviours and health outcomes, such as reduced blood 
pressure and improved blood glucose levels.[178,179] The 

Figure 6: Culturally competent approaches to integrating food security in health services.
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program’s success is attributed to its integration within the 
healthcare settings and its focus on preventive health.[180,181]

United Kingdom
In the UK, the ‘Healthy Start’ program offers vouchers for 
low‑income families to purchase milk, fruits, vegetables and 
Vitamins.[182,183] This initiative has been successful due to its 
comprehensive approach, combining financial support with 
nutritional education and support services, thereby improving 
access to healthy foods and nutrition knowledge.[184,185]

Malaysia
In Malaysia, the ‘MyKasih’  (My Love) program leverages 
technology to deliver food aid directly to low‑income families 
through a smart card system.[186,187] This innovative approach 
ensures that assistance reaches those in need while allowing 
recipients to purchase food items that meet their dietary 
preferences and nutritional needs.[188] The program’s success is 
primarily due to its efficient use of technology and its alignment 
with local cultural practices.[189]

Brazil
Brazil’s ‘Zero Hunger’ program integrates food security with 
social policies to address poverty and malnutrition.[190] The 
program has significantly reduced hunger and improved health 
outcomes by combining cash transfers with food distribution 
and nutrition education.[191,192] The initiative’s holistic approach 
and strong government support have been crucial to its 
success.[193‑195]

Lessons learned from global initiatives
Several key lessons can be drawn from these successful 
initiatives.[196] First, integration within existing healthcare 
frameworks is essential.[95,197] Programs embedded within the 
healthcare settings, such as the Produce Prescription Program, 
benefit from direct patient engagement and the ability to 
monitor health outcomes closely.[15,100,178,198]

Second, technology plays a critical role in enhancing the 
efficiency and reach of food security initiatives.[199] Malaysia’s 
MyKasih program exemplifies how technology can streamline 
aid delivery and empower recipients with choice and 
flexibility.[200]

Third, cultural competence is vital.[201] Programs that respect 
and incorporate cultural food practices, like Brazil’s Zero 
Hunger, are more likely to gain acceptance and achieve 
sustainable impacts.[202] Understanding and addressing the 
local context ensures that interventions are relevant and 
practical.[203,204]

Fourth, comprehensive approaches that combine financial 
support with education and community engagement are more 
successful.[205,206] The UK’s Healthy Start program illustrates 
the importance of addressing food security’s economic and 
educational aspects.[182,183,207]

Finally, strong policy support and cross‑sector collaboration 
are critical to successful food security initiatives.[69,208] The 
UK[209] and Brazil[210] have demonstrated how government 

commitment and partnerships with local organisations can 
significantly improve food security and health outcomes.

In conclusion, best practices and innovative models worldwide 
offer valuable insights for integrating food security into 
the healthcare systems. By learning from these successful 
case studies, health service managers, policymakers and 
practitioners can develop more effective strategies to enhance 
food security and improve the patient outcomes.[25,173]

Role of Technology in Facilitating Integration

Technology plays an increasingly pivotal role in facilitating 
the integration of food security initiatives within the 
healthcare systems.[152] By harnessing digital tools and 
platforms, healthcare providers can enhance the delivery of 
food security programs, improve patient engagement and 
streamline operations.[155] This section explores the various 
ways technology is transforming the landscape of food 
security in health care, highlighting innovative applications 
and successful case studies.

Enhancing access and delivery
One of the primary benefits of technology in food security 
initiatives is its ability to improve access and delivery. 
Digital platforms can identify food‑insecure patients through 
electronic health records, enabling healthcare providers to 
target interventions more effectively.[211,212] For example, 
screening tools embedded within patient management systems 
can flag individuals at risk of food insecurity, facilitating 
timely referrals to appropriate resources and support 
services.[213,214]

Mobile applications and online portals offer convenient 
access to nutritional information, meal‑planning tools and 
resources for healthy eating.[215,216] These platforms empower 
patients to make informed dietary choices and manage their 
health proactively.[217‑219] In addition, telehealth services can 
provide remote nutrition counselling and support, overcoming 
geographical barriers and expanding the reach of food security 
initiatives.[220‑223]

Streamlining operations and coordination
Technology also streamlines the coordination and management 
of food security programs.[224] Cloud‑based systems enable 
the real‑time data sharing among healthcare providers, 
nutritionists, and social workers, fostering interdisciplinary 
collaboration.[225] Such systems facilitate the integration of food 
security into broader care plans, ensuring that all aspects of a 
patient’s health are addressed comprehensively.[226,227]

In Malaysia, the MyKasih program exemplifies how 
technology can enhance the efficiency of food aid distribution. 
By utilizing an innovative card system, the program allows 
beneficiaries to purchase food items from local retailers, 
reducing administrative burdens and ensuring that assistance is 
delivered directly to those in need.[228] This model demonstrates 
the potential of technology to increase transparency and 
accountability in food security initiatives.[229]
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Innovative applications
Globally, technology‑driven initiatives are making significant 
strides in addressing food insecurity.[230] In the United States, 
the ‘Fresh Food Connect’ app connects gardeners with surplus 
produce to local food banks, improving the availability of fresh 
produce for food‑insecure individuals.[231] This innovative 
approach leverages technology to bridge the gap between food 
surplus and needs, demonstrating the power of digital solutions 
in enhancing food security.[152]

Digital platforms like ‘Nourish’ in the United  Kingdom 
provide personalized nutrition advice and meal planning 
based on the individual health data.[232] These platforms 
utilise artificial intelligence to tailor recommendations, 
promoting healthier eating habits and reducing the risk of 
diet‑related diseases.[233] By integrating personalised nutrition 
into healthcare, these technologies can play a crucial role in 
preventing and managing chronic conditions linked to food 
insecurity.[234]

Technology offers transformative opportunities for integrating 
food security into the healthcare systems [Figure 7].[155] By 
enhancing access, streamlining operations and fostering 
innovation, digital solutions can significantly improve the 
effectiveness and reach of food security initiatives.[152,235] As 
healthcare systems evolve, leveraging technology will be 
crucial in addressing food insecurity and promoting healthier 
communities.[236]

Despite its potential, technology integration in food security 
initiatives faces challenges, including digital literacy, data 
privacy concerns and infrastructure limitations.[125,237,238] 
Ensuring equitable access to technology is essential to 
maximise its benefits and avoid exacerbating existing 
inequalities.[152,239] Future efforts should focus on developing 
user‑friendly platforms, safeguarding patient data and investing 
in digital infrastructure to support widespread adoption to 
uphold food security.[235,240]

Policy and Advocacy

Effective policy and advocacy are crucial for integrating food 
security initiatives into the healthcare systems. Policy and 
advocacy efforts can significantly enhance the reach and impact 
of food security programs by shaping supportive environments 
and driving legislative change.[1,14,69,144,241]

Policies that explicitly recognise food security as a determinant 
of health are fundamental to integrating nutrition initiatives 
within the healthcare settings.[162] Such policies can provide 
the necessary framework for the healthcare systems to 
develop and implement food security programs.[69,123] For 
instance, incorporating food security metrics into national 
health indicators can ensure that food security receives 
attention and resources proportional to its impact on health 
outcomes.[123,197,242,243]

In many countries, policy changes have facilitated the 
development of food‑based interventions within healthcare.[244‑246] 
For example, in the United States, policies supporting the 
Supplemental Nutrition Assistance Program and the Special 
Supplemental Nutrition Program for Women, Infants and 
Children have been instrumental in addressing food insecurity 
among the vulnerable populations.[247‑249] These programs 
demonstrate how well‑designed policies can provide financial 
support and nutritional education, improving health outcomes.[250]

Advocacy is critical in influencing legislation supporting food 
security initiatives.[1] Advocacy efforts can raise the awareness 
among policymakers about the importance of addressing 
food insecurity as the part of a comprehensive healthcare 
strategy.[251‑253] By engaging stakeholders across sectors, including 
healthcare providers, community organizations, and affected 
populations, advocates can build coalitions that strengthen their 
influence and capacity to drive legislative change.[254‑256]

Successful advocacy campaigns highlight the economic 
and social benefits of integrating food security into 

Figure 7: Leveraging technology to enhance food security in health services.
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healthcare.[95,257,258] By demonstrating the potential for reduced 
healthcare costs and improved public health, advocates 
can make a compelling case for policy reform.[259‑262] For 
instance, studies have shown that addressing food insecurity 
can significantly reduce healthcare utilisation and associated 
costs, reinforcing the argument for investment in food security 
initiatives.[41,43,263]

Countries worldwide offer the examples of how policy and 
advocacy can successfully integrate food security into the 
healthcare systems.[14,120,264,265] The ‘Zero Hunger’ program in 
Brazil is supported by comprehensive policies that align food 
security with health and social welfare objectives.[266] This 
alignment has facilitated the implementation of integrated 
interventions that address immediate nutritional needs and 
long‑term health outcomes.[63,266]

In the United Kingdom, the ‘Healthy Start’ program provides 
vouchers for healthy food, supported by policies that ensure 
access for low‑income families.[182,183,207] Advocacy efforts 
have been essential in maintaining and expanding this 
program, demonstrating the importance of sustained advocacy 
to ensure the longevity and effectiveness of food security 
initiatives.[267,268]

Despite successful examples, challenges remain in linking 
policy and advocacy to food security integration.[269,270] 
These include political resistance, competing priorities, 
and resource constraints. To overcome these challenges, 
advocates must continue to engage diverse stakeholders, 
leveraging evidence‑based research to support their initiatives 
and adapting strategies to changing political and social 
contexts.[271‑273] Continuing advocacy and strategic policy 
development will be essential to expand and sustain food 
security initiatives globally.[1,274]

Engaging Stakeholders and Building Alliances

Integrating food security initiatives within healthcare systems 
necessitates actively engaging diverse stakeholders and 
forming strategic alliances.[275] These collaborative efforts can 
enhance resource mobilisation, foster innovative solutions and 
ensure the sustainability of food security programs.[276] This 
section explores the strategies for engaging stakeholders and 
building alliances, highlighting their crucial role in addressing 
food insecurity as a public health priority.

Identifying key stakeholders
The first step in engaging stakeholders involves identifying 
the key players who can influence and support food 
security initiatives.[277] These stakeholders typically include 
healthcare providers, policymakers, community organizations, 
nutritionists, food industry representatives and patients.[254,278,279] 
Each group brings unique perspectives and resources that 
can contribute to developing and implementing effective 
strategies.[280,281]

Healthcare providers are pivotal in identifying food‑insecure 
patients and facilitating access to necessary resources.[282,283] 

Policymakers can enact legislation that supports food security 
initiatives and allocates funding for such programs.[284,285] 
Community organizations often directly connect with 
vulnerable populations, mainly those suffering from food 
insecurity and can provide valuable insights into local needs 
and cultural considerations.[69,71]

Building strategic alliances
Building strategic alliances involves fostering partnerships 
that leverage the strengths of diverse stakeholders.[286,287] 
Collaborative networks can facilitate the sharing of knowledge, 
resources, and best practices, leading to more comprehensive 
and coordinated responses to food insecurity.[287,288] For 
example, partnerships between healthcare providers and local 
food banks can streamline the distribution of nutritious food 
to patients in need.[110,289]

Clear communication, shared goals, and mutual trust often 
characterise successful alliances.[290,291] Regular forums for 
dialog and collaboration can help maintain engagement and 
ensure all partners are aligned.[292‑294] Additionally, involving 
stakeholders in planning and decision‑making can foster 
a sense of ownership and commitment to the initiative’s 
success.[295,296]

In Canada, the “FoodRx” program exemplifies successful 
stakeholder engagement, involving partnerships between 
healthcare providers, community organisations, and local 
government to deliver food prescriptions to patients with 
chronic illnesses.[198,297‑299] This alliance has been instrumental 
in improving patient health outcomes and reducing healthcare 
costs by addressing the root causes of food insecurity.[300]

The ‘FoodCent$’ initiative engages healthcare, education, and 
food sector stakeholders in Australia to promote healthy eating 
among disadvantaged communities.[301,302] By aligning the 
efforts of these diverse groups, the program has successfully 
increased access to affordable, nutritious food and improved 
dietary behaviours.[303]

Engaging stakeholders and building alliances is not without 
challenges.[254] Conflicting priorities, resource limitations, 
and organizational silos can impede collaboration.[304] To 
overcome these barriers, it is essential to establish clear roles 
and responsibilities, foster a culture of collaboration, and 
continuously evaluate and adapt strategies to meet changing 
needs.[295,305]

Moving forward, there is a need for more inclusive and 
equitable engagement processes that amplify the voices of 
marginalized communities affected by food insecurity.[306] By 
prioritizing stakeholder engagement and alliance‑building, 
healthcare systems can enhance the effectiveness and 
sustainability of food security initiatives, ultimately improving 
health outcomes for vulnerable populations.[83,307] Through 
collaboration and partnership, stakeholders can develop 
innovative solutions, share resources and create supportive 
environments that address food insecurity as a fundamental 
component of public health.[287,308]
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Training and Capacity Building

Integrating food security initiatives into the healthcare 
systems heavily relies on healthcare professionals’ training 
and capacity building.[14,15,173] By educating these professionals 
on the nuances of food security and equipping them with the 
necessary skills, healthcare systems can deliver more effective 
and comprehensive interventions.[14,308]

Education prepares healthcare professionals to recognise and 
address patient food insecurity.[74,111,309] Comprehensive training 
programs should incorporate food security as a core medical 
and public health curriculum.[310,311] This approach ensures that 
emerging healthcare providers know the complex interplay 
between nutrition and health outcomes from the onset of their 
careers.[312,313]

Workshops and continuing professional development courses 
can further enhance understanding among practicing healthcare 
providers.[312,314] These sessions can cover topics such as the 
identification of food‑insecure patients, the health implications 
of food insecurity and available community resources and 
referral pathways.[315,316] By providing healthcare professionals 
with up‑to‑date knowledge and tools, these educational 
initiatives can improve their capacity to deliver effective 
interventions.[317]

Interdisciplinary education, involving collaboration between 
dietitians, social workers and medical professionals, can foster 
a holistic understanding of food security issues.[147] Such 
collaborative learning environments encourage sharing of diverse 
perspectives and the development of integrated care strategies.[318]

Beyond education, building specific competencies is crucial 
for enabling healthcare professionals to implement food 
security initiatives effectively.[318,319] Competencies should 
include skills in nutrition assessment, counselling and 
developing personalised care plans that incorporate patients’ 
nutritional needs.[319] Training in these areas empowers 
healthcare providers to offer targeted support and guidance to 
food‑insecure patients.[320,321]

Competency development should also focus on cultural 
competence, ensuring that healthcare professionals can deliver 
interventions sensitive to diverse patient populations’ cultural 
and dietary preferences. This approach enhances patient 
engagement and adherence to nutritional recommendations, 
leading to better health outcomes.[322‑324]

Simulation‑based training and role‑playing exercises can be 
valuable tools in building these competencies. By engaging in 
realistic scenarios, healthcare professionals can practice assessing 
food insecurity, developing intervention plans and collaborating 
with community resources in a controlled environment. Such 
experiential learning opportunities can improve confidence and 
preparedness in the real‑world settings.[325‑327]

Despite the importance of training and capacity building, 
several challenges exist. These include limited time and 
resources for training, competing priorities within healthcare 

organisations and the need for standardised curricula and 
competencies.[96,312,313] Addressing these challenges requires 
commitment from healthcare institutions to prioritise food 
security as a critical aspect of patient care and allocate 
necessary resources for training initiatives.[69,94,328,329]

Opportunities for innovation in training include using 
technology, such as online courses and virtual reality 
simulations, to enhance accessibility and engagement. 
These tools can supplement traditional training methods and 
reach a wider audience of healthcare professionals.[330,331] 
By incorporating food security into educational programs 
and building targeted competencies, healthcare systems can 
improve their capacity to deliver comprehensive care and 
support to food‑insecure patients.[332‑334]

Evaluating the Impact of Integration

Evaluating the impact of integrating food security initiatives 
within healthcare systems is crucial for understanding 
their effectiveness and guiding future improvements. By 
establishing clear metrics and indicators for success, healthcare 
organisations can assess the outcomes of their initiatives and 
identify areas for enhancement.[94,335]

Metrics and indicators for success
To evaluate the success of food security integration, it is 
essential to establish specific, measurable, achievable, relevant 
and time‑bound metrics.[159] These metrics should encompass 
health‑related outcomes and broader socio‑economic 
impacts, providing a comprehensive view of the initiative’s 
effectiveness.[16,336,337]

Health outcomes
Key health indicators include changes in patients’ nutritional 
status, such as improvements in body mass index, blood 
pressure, blood glucose levels and cholesterol levels. Tracking 
these metrics can help determine the direct health benefits of 
improved food security and dietary interventions.[338‑340]

Patient engagement and satisfaction
Evaluating patient engagement and satisfaction is crucial for 
understanding the program’s reach and acceptability. Metrics 
such as participation rates, patient feedback and adherence 
to nutritional recommendations can provide insights into 
the initiative’s effectiveness in engaging and supporting 
patients.[341‑344]

Access to food resources
Measuring access to food resources is another critical indicator 
of success. This can include the number of patients referred to 
food assistance programs, the frequency of food pantry visits, 
and the diversity and quality of foods accessed. These metrics 
help assess the initiative’s impact on reducing food insecurity 
among participants.[345,346]

Economic impact
Evaluating the financial impact involves assessing changes 
in healthcare costs and resource utilization. Metrics 
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such as reductions in emergency department visits, 
hospitalisations and overall healthcare expenditure can 
demonstrate the cost‑effectiveness of integrating food security 
initiatives [Figure 8].[41,347]

Methods for continuous improvement
Continuous improvement is essential for maximising the 
effectiveness and sustainability of food security initiatives. By 
employing structured methods for evaluation and adaptation, 
healthcare systems can ensure that their programs remain 
responsive to changing needs and challenges.[348,349]

Data collection and analysis
Routine data collection and analysis are fundamental for 
continuous improvement. Utilising electronic health records 
and other digital tools can facilitate the systematic collection 
of relevant metrics, enabling real‑time monitoring and 
evaluation.[350‑352] Data analysis should focus on identifying 
trends, disparities and areas for enhancement.[353]

Stakeholder feedback
Engaging stakeholders in the evaluation process can 
provide valuable insights and foster a culture of continuous 
improvement.[295] Regular feedback from patients, healthcare 
providers and community partners can help identify strengths 
and weaknesses in the program and guide necessary 
adjustments.[342,354]

Quality improvement frameworks
Implementing quality improvement frameworks, such as 
Plan‑Do‑Study‑Act cycles, can support iterative testing and 
refinement of food security initiatives. These frameworks 
provide a structured approach to testing changes, evaluating 
their impact and scaling successful interventions.[355,356]

Benchmarking and best practices
Benchmarking against similar programs and incorporating 
best practices can enhance the effectiveness of food security 
initiatives. Sharing knowledge and experiences with other 

organizations can facilitate the adoption of successful strategies 
and innovations.[73,357]

In conclusion, evaluating the impact of integrating food 
security initiatives requires a comprehensive approach 
encompassing diverse metrics and indicators. By employing 
methods for continuous improvement, healthcare systems can 
enhance the effectiveness of their programs, ensuring that they 
meet the needs of food‑insecure populations and contribute to 
improved health outcomes.

Research Gaps and Future Research

While considerable progress has been made in integrating food 
security initiatives within healthcare systems, several research 
gaps must be addressed to understand and fully optimise these 
efforts. Identifying these gaps can guide future research to 
improve the effectiveness and sustainability of food security 
programs in health care.[358,359]

Research gaps
Longitudinal impact studies
More longitudinal studies are needed to examine the 
long‑term impacts of food security interventions on health 
outcomes. While short‑term benefits have been documented, 
understanding how these initiatives influence chronic 
disease management and overall health over time remains 
underexplored.[316,360]

Cultural relevance and adaptation
Research often overlooks the cultural dimensions of food 
security interventions.[361] Studies exploring how cultural 
beliefs and practices influence the effectiveness of food security 
initiatives can provide insights into developing more culturally 
relevant and acceptable programs.[201,362,363]

Integration models across settings
There is limited research comparing different models of 
integrating food security into various healthcare settings, 

Figure 8: Metrics for evaluating the economic impact of food security in health services.
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such as primary care, hospitals and community health 
centres.[283,364,365] Understanding the effectiveness of varying 
integration strategies can help tailor approaches to specific 
contexts and populations.[366‑369]

Economic evaluations
Economic evaluations of food security programs within 
healthcare systems are scarce.[370] Research that quantifies 
cost‑effectiveness and potential healthcare savings can provide 
compelling evidence for policymakers and stakeholders to 
support and invest in these initiatives.[335,371]

Technology utilization and barriers
While technology holds promise for enhancing food security 
interventions, there is limited research on the barriers to 
technology adoption and utilisation in different populations. 
Investigating these barriers can inform the development of 
more accessible and user‑friendly digital solutions.[152,372,373]

Future research directions
Developing comprehensive frameworks
Future research should focus on developing comprehensive 
frameworks that guide the integration of food security within 
the healthcare systems. These frameworks should encompass 
policy, practice and evaluation components, providing a 
holistic approach to addressing food insecurity.[73,369]

Patient‑centered approaches
Research exploring patient‑centered approaches to food 
security interventions is needed to ensure that programs 
effectively meet individual needs and preferences.[70] Engaging 
patients in designing and evaluating interventions can lead to 
more personalised and impactful solutions.[69,263,283,374]

Interdisciplinary collaboration
Future studies should examine the role of multidisciplinary 
collaboration in enhancing food security efforts.[148,256] 
Research that explores how collaboration among healthcare 
professionals, community organisations and policymakers 
can drive innovation and effectiveness is particularly 
valuable.[256,375]

Scalability and replication
Investigating the scalability and replication of successful food 
security models across different regions and healthcare settings 
is crucial. Understanding the factors that enable or hinder 
the widespread adoption of effective programs can inform 
strategies for broader implementation.[376,377]

Impact of policy changes
As policies evolve, research should assess the impact of 
new policy changes on food security initiatives within the 
healthcare systems.[349,378] This includes evaluating how policy 
shifts influence funding, program design and access to food 
resources.[1,144]

Addressing these research gaps and pursuing future research 
directions will be essential for enhancing the integration of 
food security initiatives within the healthcare systems. By 

building a robust evidence base, researchers can inform policy 
and practice, ultimately leading to improved health outcomes 
for food‑insecure populations.

Limitations of the Scoping Review

While scoping reviews offer valuable insights into the breadth 
and scope of a research area, they are not without limitations. 
These limitations should be acknowledged to provide a 
balanced understanding of the findings and to guide future 
research efforts.

A primary limitation is the lack of depth in scoping reviews. 
They are designed to map the existing literature and identify 
research gaps rather than to provide an in‑depth analysis of 
specific studies. As a result, they may not capture the nuanced 
details or methodological quality of individual studies. This 
limitation means that while scoping reviews can highlight 
areas for further investigation, they may not provide definitive 
answers to complex research questions.

Another limitation is the variability in the study quality. 
Scoping reviews generally include a wide range of study 
designs and methodologies, which can vary significantly in 
quality. Unlike systematic reviews, scoping reviews do not 
typically assess the methodological rigor of included studies, 
which may lead to the inclusion of studies with potential biases 
or limitations. This variability can affect the overall reliability 
of the findings.

Scoping reviews often focus on qualitative synthesis rather 
than quantitative analysis. This approach means that while 
they can identify common themes and patterns, they may not 
provide statistical insights into the magnitude or significance of 
observed effects. Researchers seeking quantitative conclusions 
may need to conduct further analyses or systematic reviews.

Publication bias is another concern. As with many literature 
reviews, scoping reviews may be susceptible to publication 
bias. Studies with positive or significant findings are 
more likely to be published, which can skew the review’s 
conclusions toward the positive outcomes. This bias highlights 
the importance of including grey literature where possible, 
although access to such sources can be limited.

The dynamic nature of research presents another challenge. 
Food security and healthcare integration are rapidly evolving, 
with new studies and initiatives emerging regularly. A scoping 
review provides a snapshot of the existing literature at a 
particular time, which may quickly become outdated as new 
research becomes available. Regular updates to the review 
may be necessary to maintain its relevance.

Finally, language and accessibility constraints can limit the 
scope of a scoping review. These reviews often focus on the 
literature available in specific languages, typically English, 
which can exclude relevant studies published in other 
languages. In addition, access to databases or journals may be 
limited, potentially omitting valuable research from the review.
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Conclusion

Integrating food security initiatives within the healthcare 
systems represents a crucial advancement in addressing the 
pervasive issue of food insecurity and its adverse effects 
on the health outcomes. This integration acknowledges the 
essential role of nutrition in health maintenance and offers 
the healthcare systems an opportunity to provide more 
comprehensive and effective patient care. With sustained 
commitment from policymakers, healthcare providers, and 
communities, progress toward a future where food security 
is a fundamental component of health and well‑being for all 
is achievable.

Consent for publication
The author reviewed and approved the final version and has 
agreed to be accountable for all aspects of the work, including 
any accuracy or integrity issues.

Disclosure
The author declares that they do not have any financial 
involvement or affiliations with any organization, association, 
or entity directly or indirectly related to the subject matter 
or materials presented in this review paper. This includes 
honoraria, expert testimony, employment, ownership of stocks 
or options, patents, or grants received or pending royalties.

Data availability
Information for this scoping review paper is taken from freely 
available sources.

Authorship contribution
All authors contributed significantly to the work, whether in 
the conception, design, utilization, collection, analysis, and 
interpretation of data or all these areas. They also participated 
in the paper’s drafting, revision, or critical review, gave their 
final approval for the version that would be published, decided 
on the journal to which the article would be submitted, and 
made the responsible decision to be held accountable for all 
aspects of the work.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Gallegos D, Booth S, Pollard CM, Chilton M, Kleve S. Food security 

definition, measures and advocacy priorities in high-income countries: 
A Delphi consensus study. Public Health Nutr 2023;26:1986-96.

2.	 Kakaei H, Nourmoradi H, Bakhtiyari S, Jalilian M, Mirzaei A. Effect of 
COVID-19 on food security, hunger, and food crisis. COVID-19 and the 
Sustainable Development Goals. 2022:3-29.

3.	 Ridberg  RA, Maitin-Shepard  M, Garfield  K, Seligman  HK, 
Schwartz  PM, Terranova  J, et  al. Food is medicine national summit: 
Transforming health care. Am J Clin Nutr 2024;120:1441-56.

4.	 Brandt EJ, Mozaffarian D, Leung CW, Berkowitz SA, Murthy VL. Diet 
and food and nutrition insecurity and cardiometabolic disease. Circ Res 
2023;132:1692-706.

5.	 Jiang  Y, Backus  K, Camardo  M, Morin  J, Velazco  O, Kershaw  T. 

Utilizing social determinants of health to identify most vulnerable 
neighborhoods-latent class analysis and GIS map. Prev Med 
2024;184:107997.

6.	 Levi  R, Bleich  SN, Seligman  HK. Food insecurity and diabetes: 
Overview of intersections and potential dual solutions. Diabetes Care 
2023;46:1599-608.

7.	 Seligman  HK, Laraia  BA, Kushel  MB. Food insecurity is associated 
with chronic disease among low-income NHANES participants. J Nutr 
2010;140:304-10.

8.	 Golovaty  I, Tien  PC, Price  JC, Sheira  L, Seligman  H, Weiser  SD. 
Food insecurity may be an independent risk factor associated with 
nonalcoholic fatty liver disease among low-income adults in the United 
States. J Nutr 2020;150:91-8.

9.	 Myers CA. Food insecurity and psychological distress: A review of the 
recent literature. Curr Nutr Rep 2020;9:107-18.

10.	 Osei-Owusu C, Dhillon S, Luginaah I. The impact of food insecurity on 
mental health among older adults residing in low-and middle-income 
countries: A systematic review. PLoS One 2024;19:e0301046.

11.	 Beyene  SD. The impact of food insecurity on health outcomes: 
Empirical evidence from sub-Saharan African countries. BMC Public 
Health 2023;23:338.

12.	 Spitzer AK, Shenk MP, Mabli JG. Food insecurity is directly associated 
with the use of health services for adverse health events among older 
adults. J Nutr 2020;150:3152-60.

13.	 Thomas MK, Lammert LJ, Beverly EA. Food insecurity and its impact 
on body weight, type  2 diabetes, cardiovascular disease, and mental 
health. Curr Cardiovasc Risk Rep 2021;15:15.

14.	 Downer S, Berkowitz SA, Harlan TS, Olstad DL, Mozaffarian D. Food 
is medicine: Actions to integrate food and nutrition into healthcare. BMJ 
2020;369:m2482.

15.	 Houghtaling B, Short E, Shanks CB, Stotz SA, Yaroch A, Seligman H, 
et  al. Implementation of food is medicine programs in healthcare 
settings: A narrative review. J Gen Intern Med 2024;39:2797-805.

16.	 Sulo S, Vargas J, Gomez G, Misas JD, Serralde-Zúñiga AE, Correia MI. 
Hospital nutrition care informs potential cost-savings for healthcare: 
A budget impact analysis. Clin Nutr ESPEN 2021;42:195-200.

17.	 Tappenden KA, Quatrara B, Parkhurst ML, Malone AM, Fanjiang G, 
Ziegler TR. Critical role of nutrition in improving quality of care: An 
interdisciplinary call to action to address adult hospital malnutrition. 
JPEN J Parenter Enteral Nutr 2013;37:482-97.

18.	 Erickson  N, Sullivan  ES, Kalliostra  M, Laviano  A, Wesseling  J. 
Nutrition care is an integral part of patient-centred medical care: 
A European consensus. Med Oncol 2023;40:112.

19.	 Frost JC, Baldwin AJ. ‘Food for thought’: The importance of nutrition 
to patient care and the role of the junior doctor. Clin Med  (Lond) 
2021;21:e272-4.

20.	 Bendowska  A, Baum  E. The significance of cooperation in 
interdisciplinary health care teams as perceived by polish medical 
students. Int J Environ Res Public Health 2023;20:954.

21.	 Rechel  B. How to Enhance the Integration of Primary Care and 
Public health? Approaches, Facilitating Factors and Policy Options. 
Copenhagen  (Denmark): European Observatory on Health Systems 
and Policies; 2020. (Policy Brief, No. 34.) Policy brief. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK553740/.  [Last accessed on 
2024 Dec 27].

22.	 Cresswell  KM, Bates  DW, Sheikh  A. Ten key considerations for 
the successful implementation and adoption of large-scale health 
information technology. J Am Med Inform Assoc 2013;20:e9-13.

23.	 Cresswell  KM, Bates  DW, Sheikh A. Ten key considerations for the 
successful optimization of large-scale health information technology. 
J Am Med Inform Assoc 2017;24:182-7.

24.	 Fathiya  KN. Food Security: A  key component in promoting public 
health and nutrition. Int J Health Eng Technol 2024;2:197-201.

25.	 Ejiohuo  O, Onyeaka  H, Unegbu  KC, Chikezie  OG, Odeyemi  OA, 
Lawal  A, et  al. Nourishing the mind: How food security influences 
mental wellbeing. Nutrients 2024;16:501.

26.	 Pengpid  S, Peltzer  K. Food insecurity and health outcomes among 
community-dwelling middle-aged and older adults in India. Sci Rep 
2023;13:1136.

27.	 Siddiqui F, Salam RA, Lassi ZS, Das JK. The intertwined relationship 



Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025 191

between malnutrition and poverty. Front Public Health 2020;8:453.
28.	 Seligman HK, Bindman AB, Vittinghoff E, Kanaya AM, Kushel MB. 

Food insecurity is associated with diabetes mellitus: Results from 
the National Health Examination and Nutrition Examination 
Survey (NHANES) 1999-2002. J Gen Intern Med 2007;22:1018-23.

29.	 Cook  JT, Frank DA, Berkowitz C, Black MM, Casey PH, Cutts DB, 
et al. Food insecurity is associated with adverse health outcomes among 
human infants and toddlers. J Nutr 2004;134:1432-8.

30.	 Reeder NK, Reneker JC. Food insecurity is associated with metabolic 
syndrome among US adults: NHANES 2005-2016. Nutr Res 
2024;126:159-66.

31.	 Bae J, Huh H, Noh M, Kang S, Park EH, Song JH, et al. Association 
between food insecurity and risk of chronic diseases affecting the kidney 
in older Korean patients. Clin Nephrol 2023;100:165-76.

32.	 Pan L, Sherry B, Njai R, Blanck HM. Food insecurity is associated with 
obesity among US adults in 12 states. J Acad Nutr Diet 2012;112:1403-9.

33.	 Chang R, Javed Z, Taha M, Yahya T, Valero-Elizondo J, Brandt EJ, et al. 
Food insecurity and cardiovascular disease: Current trends and future 
directions. Am J Prev Cardiol 2022;9:100303.

34.	 Abeldt B. The relationship between food insecurity and mental health. 
Am J Psychiatry Resid 2024;20:15-17.  [doi: 10.1176/appi.ajp-rj. 
2024.200206].

35.	 Sparling  TM, Deeney  M, Cheng  B, Han  X, Lier  C, Lin  Z, et  al. 
Systematic evidence and gap map of research linking food security and 
nutrition to mental health. Nat Commun 2022;13:4608.

36.	 Sundermeir  SM, Wolfson  JA, Bertoldo  J, Gibson  DG, Agarwal  S, 
Labrique AB. Food insecurity is adversely associated with psychological 
distress, anxiety and depression during the COVID-19 pandemic. Prev 
Med Rep 2021;24:101547.

37.	 Wolfson JA, Garcia T, Leung CW. Food insecurity is associated with 
depression, anxiety, and stress: Evidence from the early days of the 
COVID-19 pandemic in the United States. Health Equity 2021;5:64-71.

38.	 Huang  J, Oshima  KM, Kim  Y. Does food insecurity affect parental 
characteristics and child behavior? Testing mediation effects. Soc Serv 
Rev 2010;84:381-401.

39.	 Bernard R, Hammarlund R, Bouquet M, Ojewole T, Kirby D, Grizzaffi J, 
et  al. Parent and child reports of food insecurity and mental health: 
Divergent perspectives. Ochsner J 2018;18:318-25.

40.	 Baxter KA, Nambiar S, Penny R, Gallegos D, Byrne R. Food insecurity 
and feeding experiences among parents of young children in Australia: 
An exploratory qualitative study. J Acad Nutr Diet 2024;124:1277-87.e1.

41.	 Berkowitz  SA, Seligman  HK, Meigs  JB, Basu  S. Food insecurity, 
healthcare utilization, and high cost: A longitudinal cohort study. Am J 
Manag Care 2018;24:399-404.

42.	 Baggett TP, Singer DE, Rao SR, O’Connell JJ, Bharel M, Rigotti NA. 
Food insufficiency and health services utilization in a national sample of 
homeless adults. J Gen Intern Med 2011;26:627-34.

43.	 Dean  EB, French  MT, Mortensen  K. Food insecurity, health 
care utilization, and health care expenditures. Health Serv Res 
2020;55 Suppl 2:883-93.

44.	 Berkowitz SA, Basu S, Meigs JB, Seligman HK. Food insecurity and 
health care expenditures in the United States, 2011-2013. Health Serv 
Res 2018;53:1600-20.

45.	 Aceves-Martins  M, Cruickshank  M, Fraser  C, Brazzelli  M. Child 
food insecurity in the UK: A rapid review. Southampton (UK): NIHR 
Journals Library; 2018. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK533784/. [Last accessed on 2024 Dec 28].

46.	 Shankar  P, Chung  R, Frank  DA. Association of food insecurity with 
Children’s behavioral, emotional, and academic outcomes: A systematic 
review. J Dev Behav Pediatr 2017;38:135-50.

47.	 Department for Education. National Statistics: GCSE and Equivalent 
Attainment by Pupil Characteristic. 2014. Available from: https://www.
gov.uk/government/statistics/gcse-and-equivalent-attainmentby-pupil-
characteristics-201. [Last accessed on 2024 Dec 28].

48.	 Tay  JE, Kaur  S, Tham  WW, Gan  WY, Ya  NN, Tan  CH, et  al. Food 
security and diet quality among urban poor adolescents in Kuala 
Lumpur, Malaysia. Nutr Res Pract 2023;17:269-83.

49.	 Sulaiman N, Yeatman H, Russell J, Law LS. A food insecurity systematic 
review: Experience from Malaysia. Nutrients 2021;13:945.

50.	 Eng CW, Lim SC, Ngongo C, Sham ZH, Kataria I, Chandran A, et al. 

Dietary practices, food purchasing, and perceptions about healthy food 
availability and affordability: A  cross-sectional study of low-income 
Malaysian adults. BMC Public Health 2022;22:192.

51.	 Murdad R, Muhiddin M, Osman WH, Tajidin NE, Haida Z, Awang A, 
et al. Ensuring urban food security in Malaysia during the COVID-19 
pandemic  –  Is urban farming the answer? A review. Sustainability 
2022;14:4155.

52.	 Goni MD, Aroyehun AB, Razak SA, Drammeh W, Abbas MA. Food 
insecurity in Malaysia: Assessing the impact of movement control order 
during the COVID-19 pandemic. Nutr Food Sci 2024;54:1202-18.

53.	 Raghunathan K, Headey D, Herforth A. Affordability of nutritious diets 
in rural India. Food Policy 2021;99:101982.

54.	 Naik  BN, Verma  M, Rao  RU, Nirala  SK, Singh  C, Pandey  S, et  al. 
Household-level food insecurity and its correlates in rural Bihar: 
A cross-sectional study. J Family Med Prim Care 2023;12:1864-70.

55.	 Nagappa  B, Rehman  T, Marimuthu  Y, Priyan  S, Sarveswaran  G, 
Kumar  SG. Prevalence of food insecurity at household level and its 
associated factors in rural Puducherry: A cross-sectional study. Indian J 
Community Med 2020;45:303-6.

56.	 Mastiholi  SC, Somannavar  MS, Vernekar  SS, Yogesh Kumar  S, 
Dhaded SM, Herekar VR, et al. Food insecurity and nutritional status of 
preconception women in a rural population of North Karnataka, India. 
Reprod Health 2018;15:90.

57.	 Upadhyay  RP, Palanivel  C. Challenges in achieving food security in 
India. Iran J Public Health 2011;40:31-6.

58.	 George  NA, McKay  FH. The public distribution system and food 
security in India. Int J Environ Res Public Health 2019;16:3221.

59.	 Gubert  MB, Spaniol  AM, Segall-Corrêa AM, Pérez-Escamilla  R. 
Understanding the double burden of malnutrition in food insecure 
households in Brazil. Matern Child Nutr 2017;13:e12347.

60.	 Domingos  TB, Sichieri  R, Salles-Costa  R. Sex differences in the 
relationship between food insecurity and weight status in Brazil. Br J 
Nutr 2023;129:345-51.

61.	 Ribeiro-Silva  RC, Pereira  M, Aragão É, Guimarães JM, Ferreira AJ, 
Rocha  AD, et  al. COVID-19, food insecurity and malnutrition: 
A multiple burden for Brazil. Front Nutr 2021;8:751715.

62.	 Salles-Costa  R, Ferreira  AA, Mattos  RA, Reichenheim  ME, 
Pérez-Escamilla R, Bem-Lignani J, et al. National trends and disparities 
in severe food insecurity in Brazil between 2004 and 2018. Curr Dev 
Nutr 2022;6:nzac034.

63.	 Sidaner  E, Balaban  D, Burlandy  L. The Brazilian school feeding 
programme: An example of an integrated programme in support of food 
and nutrition security. Public Health Nutr 2013;16:989-94.

64.	 Fisberg  M, Duarte Batista  L, Nogueira-de-Almeida  CA, Sarti  FM, 
de Albuquerque MP, Fisberg RM. Integrative strategies for preventing 
nutritional problems in the development of children in Brazil. Front 
Nutr 2021;8:662817.

65.	 Moriguchi Watanabe  L, Bernardes Pereira Delfino  H, 
Augusta de Souza Pinhel  M, Noronha  NY, Maria Diani  L, Cintra do 
Prado Assumpção L, et al. Food and nutrition public policies in Brazil: 
From malnutrition to obesity. Nutrients 2022;14:2472.

66.	 Temple JB, Russell J. Food insecurity among older aboriginal and torres 
strait islanders. Int J Environ Res Public Health 2018;15:1766.

67.	 Sherriff  S, Kalucy  D, Tong  A, Naqvi  N, Nixon  J, Eades  S, et  al. 
Murradambirra Dhangaang (make food secure): Aboriginal community 
and stakeholder perspectives on food insecurity in urban and regional 
Australia. BMC Public Health 2022;22:1066.

68.	 Davy D. Australia’s efforts to improve food security for aboriginal and 
torres strait islander peoples. Health Hum Rights 2016;18:209-18.

69.	 Seligman HK, Berkowitz SA. Aligning programs and policies to support 
food security and public health goals in the United States. Annu Rev 
Public Health 2019;40:319-37.

70.	 De Marchis  EH, Torres  JM, Benesch  T, Fichtenberg  C, Allen  IE, 
Whitaker EM, et al. Interventions addressing food insecurity in health 
care settings: A systematic review. Ann Fam Med 2019;17:436-47.

71.	 D o u s t m o h a m m a d i a n   A ,   M o h a m m a d i - N a s r a b a d i   F , 
Keshavarz-Mohammadi N, Hajjar M, Alibeyk S, Hajigholam-Saryazdi M. 
Community-based participatory interventions to improve food security: 
A systematic review. Front Nutr 2022;9:1028394.

72.	 Wahbeh S, Anastasiadis F, Sundarakani B, Manikas I. Exploration of food 

https://www.ncbi.nlm.nih.gov/books/NBK533784/
https://www.ncbi.nlm.nih.gov/books/NBK533784/
https://www.gov.uk/government/statistics/gcse-and-equivalent-attainmentby-pupil-characteristics-201
https://www.gov.uk/government/statistics/gcse-and-equivalent-attainmentby-pupil-characteristics-201
https://www.gov.uk/government/statistics/gcse-and-equivalent-attainmentby-pupil-characteristics-201


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025192

security challenges towards more sustainable food production: A systematic 
literature review of the major drivers and policies. Foods 2022;11:3804.

73.	 Kumareswaran K, Jayasinghe GY. Systematic review on ensuring the 
global food security and COVID-19 pandemic resilient food systems: 
Towards accomplishing sustainable development goals targets. Discov 
Sustain 2022;3:29.

74.	 Nguyen B, Drees BM. Food and nutrition security in clinical settings. 
Mo Med 2022;119:167-72.

75.	 Pérez-Escamilla  R. Food security and the 2015-2030 sustainable 
development goals: From human to planetary health: Perspectives and 
opinions. Curr Dev Nutr 2017;1:e000513.

76.	 Sporchia  F, Antonelli  M, Aguilar-Martínez A, Bach-Faig A, Caro  D, 
Davis KF, et al. Zero hunger: Future challenges and the way forward 
towards the achievement of sustainable development goal 2. Sust Earth 
Rev 2024;7:10.

77.	 Dangles O, Struelens Q. Is food system research guided by the 2030 
Agenda for sustainable development? Curr Opin Environ Sustain 
2023;64:101331.

78.	 FEAST. Connecting the Dots: How Food Systems Impact Multiple SDGs; 
2023. Available from: https://feast2030.eu/connecting-the-dots-how-
food-systems-impact-multiple-sdg#:~:text=SDG%203:%20Good%20
Health%20&,individuals%20&%20communities7%2C8.  [Last 
accessed on 2024 Dec 29].

79.	 United  Nations. Sustainable Development, Goals. Goal 3: Ensure 
Healthy Lives and Promote Well-Being for All at All Ages. Available 
from: https://www.un.org/sustainabledevelopment/health/.  [Last 
accessed on 2024 Dec 29].

80.	 United Nations. Department of Economic and Social Affairs. Sustainable 
Development. Goals 10. Reduce Inequality Within and Among Countries. 
Available from: https://sdgs.un.org/goals/goal10#:~:text=Goal%20
10%20calls%20for%20reducing, representation%2C%20migration%20
&%20development%20assistance. [Last accessed on 2024 Dec 29].

81.	 United  Nations. SDG 11 Hub: Sustainable Cities and Communities. 
Springer Nature SDG Program; 2024. Available from: https://www.
springernature.com/gp/researchers/sdg-programme/sdg11/food-
cities#:~:text=Sustainable%20cities%20and%20communities%20are, 
its%20reach%2C%20impact%20&%20influence.  [Last accessed on 
2024 Dec 29].

82.	 Mariani L, Trivellato B, Martini M, Marafioti E. Achieving sustainable 
development goals through collaborative innovation: Evidence from 
four European initiatives. J Bus Ethics 2022;180:1075-95.

83.	 Pereno A, Eriksson D. A multi-stakeholder perspective on sustainable 
healthcare: From 2030 onwards. Futures 2020;122:102605.

84.	 Suarez-Herrera  JC, Abeldaño Zúñiga RA, Díaz-Castro  L. Strategic 
alliances in global health: Innovative perspectives in the era of 
sustainable development. Healthcare (Basel) 2024;12:1198.

85.	 Yasobant  S, Bruchhausen  W, Saxena  D, Falkenberg  T. One health 
collaboration for a resilient health system in India: Learnings from 
global initiatives. One Health 2019;8:100096.

86.	 Munn Z, Peters MD, Stern C, Tufanaru C, McArthur A, Aromataris E. 
Systematic review or scoping review? Guidance for authors when 
choosing between a systematic or scoping review approach. BMC Med 
Res Methodol 2018;18:143.

87.	 Ravaghi H, Guisset AL, Elfeky S, Nasir N, Khani S, Ahmadnezhad E, 
et al. A scoping review of community health needs and assets assessment: 
Concepts, rationale, tools and uses. BMC Health Serv Res 2023;23:44.

88.	 Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. 
PRISMA extension for scoping reviews (PRISMA-ScR): Checklist and 
explanation. Ann Intern Med 2018;169:467-73.

89.	 Page  MJ, McKenzie  JE, Bossuyt  PM, Boutron  I, Hoffmann  TC, 
Mulrow CD, et al. The PRISMA 2020 statement: An updated guideline 
for reporting systematic reviews. BMJ 2021;372:n71.

90.	 Page  MJ, McKenzie  JE, Bossuyt  PM, Boutron  I, Hoffmann  TC, 
Mulrow CD, et al. The PRISMA 2020 statement: An updated guideline 
for reporting systematic reviews. Syst Rev 2021;10:89.

91.	 Schmidt L, Finnerty Mutlu AN, Elmore R, Olorisade BK, Thomas  J, 
Higgins  JP. Data extraction methods for systematic review  (semi) 
automation: Update of a living systematic review. F1000Res 
2021;10:401.

  92.	 Mowbray FI, Manlongat D, Shukla M. Sensitivity analysis: A method 

to promote certainty and transparency in nursing and health research. 
Can J Nurs Res 2022;54:371-6.

  93.	 Thabane  L, Mbuagbaw  L, Zhang  S, Samaan  Z, Marcucci  M, Ye  C, 
et al. A tutorial on sensitivity analyses in clinical trials: The what, why, 
when and how. BMC Med Res Methodol 2013;13:92.

  94.	 Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, 
et al. High-quality health systems in the sustainable development goals 
era: Time for a revolution. Lancet Glob Health 2018;6:e1196-252.

  95.	 Blitstein JL, Lazar D, Gregory K, McLoughlin C, Rosul L, Rains C, et al. 
Foods for health: An integrated social medical approach to food insecurity 
among patients with diabetes. Am J Health Promot 2021;35:369-76.

  96.	 Novilla ML, Goates MC, Leffler T, Novilla NK, Wu CY, Dall A, et al. 
Integrating social care into healthcare: A review on applying the social 
determinants of health in clinical settings. Int J Environ Res Public 
Health 2023;20:6873.

  97.	 Phulkerd  S, Sacks  G, Vandevijvere  S, Worsley  A, Lawrence  M. 
Barriers and potential facilitators to the implementation of government 
policies on front-of-pack food labeling and restriction of unhealthy 
food advertising in Thailand. Food Policy 2017;71:101-10.

  98.	 Nordhagen S, Lambertini E, DeWaal CS, McClafferty B, Lynnette M, 
Neufeld  LM. Integrating nutrition and food safety in food systems 
policy and programming. Glob Food Secur 2022;32:100593.

  99.	 Peiris  D, Feyer  AM, Barnard  J, Billot  L, Bouckley  T, Campain  A, 
et  al. Overcoming silos in health care systems through meso-level 
organisations – A case study of health reforms in New South Wales, 
Australia. Lancet Reg Health West Pac 2024;44:101013.

100.	 Lau  RS, Boesen  ME, Richer  L, Hill  MD. Siloed mentality, health 
system suboptimization and the healthcare symphony: A  Canadian 
perspective. Health Res Policy Syst 2024;22:87.

101.	 Khan FU, Nouman M, Negrut L, Abban J, Cismas LM, Siddiqi MF. 
Constraints to agricultural finance in underdeveloped and 
developing countries: A systematic literature review. Int J Agric Sust 
2024;22:2329388. [doi: 10.1080/14735903.2024.2329388].

102.	 Touch V, Tan DK, Cook BR, Liu L, Cross R, Tran TA, et al. Smallholder 
farmers’ challenges and opportunities: Implications for agricultural 
production, environment and food security. J  Environ Manage 
2024;370:122536.

103.	 Holmér S, Nedlund  AC, Thomas  K, Krevers  B. How health care 
professionals handle limited resources in primary care – An interview 
study. BMC Health Serv Res 2023;23:6.

104.	 Anesi  GL, Kerlin  MP. The impact of resource limitations on care 
delivery and outcomes: Routine variation, the coronavirus disease 2019 
pandemic, and persistent shortage. Curr Opin Crit Care 2021;27:513-9.

105.	 GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors 
in 204 countries and territories, 1990-2019: A systematic analysis for 
the Global Burden of Disease Study 2019. Lancet 2020;396:1223-49.

106.	 Fowler T, Garr D, Mager ND, Stanley J. Enhancing primary care and 
preventive services through interprofessional practice and education. 
Isr J Health Policy Res 2020;9:12.

107.	 O’Donnell O. Health and health system effects on poverty: A narrative 
review of global evidence. Health Policy 2024;142:105018.

108.	 Balarajan Y, Selvaraj  S, Subramanian  SV. Health care and equity in 
India. Lancet 2011;377:505-15.

109.	 Vaiciurgis  VT, Clancy  AK, Charlton  KE, Stefoska-Needham  A, 
Beck  EJ. Food provision to support improved nutrition and well-
being of people experiencing disadvantage – Perspectives of service 
providers. Public Health Nutr 2024;27:e36.

110.	 Little M, Rosa E, Heasley C, Asif A, Dodd W, Richter A. Promoting 
healthy food access and nutrition in primary care: A  systematic 
scoping review of food prescription programs. Am J Health Promot 
2022;36:518-36.

111.	 Douglas  F, Machray  K, Entwistle  V. Health professionals’ 
experiences and perspectives on food insecurity and long-term 
conditions: A  qualitative investigation. Health Soc Care Community 
2020;28:404-13.

112.	 Kuehne C, Hemmings A, Phillips M, İnce B, Chounkaria M, Ferraro C, 
et  al. A  UK-wide survey of healthcare professionals’ awareness, 
knowledge and skills of the impact of food insecurity on eating disorder 
treatment. Eat Behav 2023;49:101740.

113.	 Fanzo  JC, Graziose  MM, Kraemer  K, Gillespie  S, Johnston  JL, 

https://feast2030.eu/connecting-the-dots-how-food-systems-impact-multiple-sdg#:~:text=SDG%203:%20Good%20Health%20&,individuals%20&%20communities7%2C8
https://feast2030.eu/connecting-the-dots-how-food-systems-impact-multiple-sdg#:~:text=SDG%203:%20Good%20Health%20&,individuals%20&%20communities7%2C8
https://feast2030.eu/connecting-the-dots-how-food-systems-impact-multiple-sdg#:~:text=SDG%203:%20Good%20Health%20&,individuals%20&%20communities7%2C8
https://www.un.org/sustainabledevelopment/health/
https://sdgs.un.org/goals/goal10#:~:text=Goal%2010%20calls%20for%20reducing, representation%2C%20migration%20&%20development%20assistance
https://sdgs.un.org/goals/goal10#:~:text=Goal%2010%20calls%20for%20reducing, representation%2C%20migration%20&%20development%20assistance
https://sdgs.un.org/goals/goal10#:~:text=Goal%2010%20calls%20for%20reducing, representation%2C%20migration%20&%20development%20assistance
https://www.springernature.com/gp/researchers/sdg-programme/sdg11/food-cities#:~:text=Sustainable%20cities%20and%20communities%20are, its%20reach%2C%20impact%20&%20influence
https://www.springernature.com/gp/researchers/sdg-programme/sdg11/food-cities#:~:text=Sustainable%20cities%20and%20communities%20are, its%20reach%2C%20impact%20&%20influence
https://www.springernature.com/gp/researchers/sdg-programme/sdg11/food-cities#:~:text=Sustainable%20cities%20and%20communities%20are, its%20reach%2C%20impact%20&%20influence
https://www.springernature.com/gp/researchers/sdg-programme/sdg11/food-cities#:~:text=Sustainable%20cities%20and%20communities%20are, its%20reach%2C%20impact%20&%20influence


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025 193

de Pee S, et al. Educating and training a workforce for nutrition in a 
post-2015 world. Adv Nutr 2015;6:639-47.

114.	 Nyhus Dhillon  C, Ortenzi  F. Assessing the impact of workforce 
nutrition programmes on nutrition, health and business outcomes: 
A  review of the global evidence and future research agenda. Int J 
Environ Res Public Health 2023;20:5733.

115.	 Silva P, Araújo R, Lopes F, Ray S. Nutrition and food literacy: Framing 
the challenges to health communication. Nutrients 2023;15:4708.

116.	 Hill-Briggs  F, Adler  NE, Berkowitz  SA, Chin  MH, Gary-Webb  TL, 
Navas-Acien  A, et  al. Social determinants of health and diabetes: 
A scientific review. Diabetes Care 2020;44:258-79.

117.	 Blankenship J, Blancato RB. Nutrition security at the intersection of 
health equity and quality care. J Acad Nutr Diet 2022;122:S12-9.

118.	 Andermann  A, CLEAR Collaboration. Taking action on the social 
determinants of health in clinical practice: A  framework for health 
professionals. CMAJ 2016;188:E474-83.

119.	 Lee  JS. Food insecurity and healthcare costs: Research strategies 
using local, state, and national data sources for older adults. Adv Nutr 
2013;4:42-50.

120.	 Miller DP, Thomas MM. Policies to reduce food insecurity: An ethical 
imperative. Physiol Behav 2020;222:112943.

121.	 Institute of Medicine  (US) Committee on Nutrition Services for 
Medicare Beneficiaries. The Role of Nutrition in Maintaining 
Health in the Nation’s Elderly: Evaluating Coverage of Nutrition 
Services for the Medicare Population. Washington  (DC): National 
Academies Press  (US); 2000. 11, Nutrition Services in Ambulatory 
Care Settings. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK225307/. [Last accessed on 2024 Dec 30].

122.	 Berry  SA, Kenney  MK, Harris  KB, Singh  RH, Cameron  CA, 
Kraszewski JN, et al. Insurance coverage of medical foods for treatment 
of inherited metabolic disorders. Genet Med 2013;15:978-82.

123.	 Campanera M, Gasull M, Gracia-Arnaiz M. Food security as a social 
determinant of health: Tackling inequalities in primary health care in 
Spain. Health Hum Rights 2023;25:9-21.

124.	 Veldheer  S, George  DR. Strategies to help health care organizations 
execute their food system leadership responsibilities. AMA J Ethics 
2022;24:E994-1003.

125.	 Ferguson  R, Mishra  S, Qureshi  S, Injac  L, Talukder  B, Orbinski  J. 
Digital technologies and food security during crisis: COVID-19 
experiences from smallholder farmers in Odisha, India. Front Sustain 
Food Syst 2024;7:1150197.

126.	 Das SK, Miki AJ, Blanchard CM, Sazonov E, Gilhooly CH, Dey S, 
et al. Perspective: Opportunities and challenges of technology tools in 
dietary and activity assessment: Bridging stakeholder viewpoints. Adv 
Nutr 2022;13:1-15.

127.	 Fitzpatrick  PJ. Improving health literacy using the power of digital 
communications to achieve better health outcomes for patients and 
practitioners. Front Digit Health 2023;5:1264780.

128.	 Sindakis S, Showkat G. The digital revolution in India: Bridging the 
gap in rural technology adoption. J Innov Entrep 2024;13:29.

129.	 Mumtaz H, Riaz MH, Wajid H, Saqib M, Zeeshan MH, Khan SE, et al. 
Current challenges and potential solutions to the use of digital health 
technologies in evidence generation: A  narrative review. Front Digit 
Health 2023;5:1203945.

130.	 Monterrosa EC, Frongillo EA, Drewnowski A, de Pee S, Vandevijvere S. 
Sociocultural influences on food choices and implications for 
sustainable healthy diets. Food Nutr Bull 2020;41:59S-73S.

131.	Frumence  G, Jin  Y, Kasangala  AA, Mang’enya MA, Bakar  S, 
Ochieng  B. A  qualitative exploration on perceived socio-
cultural factors contributing to undernutrition among under-
fives in the Southern Highlands of Tanzania. Int J Public Health 
2023;68:1605294.

132.	 Nemec  K. Cultural awareness of eating patterns in the health care 
setting. Clin Liver Dis (Hoboken) 2020;16:204-7.

133.	 Winham  DM. Culturally tailored foods and CVD prevention. Am J 
Lifestyle Med 2009;3:64S-8S.

134.	 Latif AS. The importance of understanding social and cultural norms in 
delivering quality health care-a personal experience commentary. Trop 
Med Infect Dis 2020;5:22.

135.	 Schill  K, Caxaj  S. Cultural safety strategies for rural indigenous 

palliative care: A scoping review. BMC Palliat Care 2019;18:21.
136.	 Payán DD, Díaz Rios  LK, Ramírez AS, De Trinidad Young  ME. 

Structural barriers influencing food insecurity, malnutrition, and 
health among latinas during and after COVID-19: Considerations and 
recommendations. J Acad Nutr Diet 2021;121:837-43.

137.	 Kosiol  J, Silvester T, Cooper H, Alford S, Fraser L. Revolutionising 
health and social care: Innovative solutions for a brighter tomorrow – A 
systematic review of the literature. BMC Health Serv Res 2024;24:809.

138.	 Dos S Ribeiro  C, van de Burgwal  LH, Regeer  BJ. Overcoming 
challenges for designing and implementing the one health approach: 
A systematic review of the literature. One Health 2019;7:100085.

139.	 Kreuter  MW, Thompson  T, McQueen A, Garg  R. Addressing social 
needs in health care settings: Evidence, challenges, and opportunities 
for public health. Annu Rev Public Health 2021;42:329-44.

140.	 Rangachari  P, Thapa  A, Sherpa  DL, Katukuri  K, Ramadyani  K, 
Jaidi  HM, et  al. Characteristics of hospital and health system 
initiatives to address social determinants of health in the United States: 
A scoping review of the peer-reviewed literature. Front Public Health 
2024;12:1413205.

141.	 Committee on World Food Security (CFS). Global Strategic Framework 
for Food Security and Nutrition (GSF). Third Version; 2014. Available 
from: https://www.fao.org/fileadmin/templates/cfs/Docs1314/GSF/
GSF_Version_3_EN.pdf. [Last accessed on 2024 Dec 30].

142.	 Fanzo J. Achieving Food Security Through a Food Systems Lens. In: 
Béné C, Devereux S, editors. Resilience and Food Security in a Food 
Systems Context. Palgrave Studies in Agricultural Economics and Food 
Policy. Palgrave Macmillan, Cham; 2023. Available from: https://doi.
org/10.1007/978-3-031-23535-1_2. [Last accessed on 2024 Dec 30].

143.	 Food and Agricultural Organization of the United Nations. Sustainable 
Food Systems Concept and Framework. Available from: https://
openknowledge.fao.org/server/api/core/bitstreams/b620989c-407b-
4caf-a152-f790f55fec71/content. [Last accessed on 2024 Dec 30].

144.	 Clapp  J, Moseley  WG, Burlingame  B, Termine  P. Viewpoint: The 
case for a six-dimensional food security framework. Food Policy 
2022;106;10216.

145.	 Mockshell  J, Ritter  TN. Applying the six-dimensional food security 
framework to examine a fresh fruit and vegetable program implemented 
by self-help groups during the COVID-19 lockdown in India. World 
Dev 2024;175:106486.

146.	 Mendoza-Vasconez AS, McLaughlin E, Sallis JF, Maibach E, Epel E, 
Bennett  G, et  al. Advocacy to support climate and health policies: 
Recommended actions for the society of behavioral medicine. Transl 
Behav Med 2022;12:535-43.

147.	 Noel  L, Chen  Q, Petruzzi  LJ, Phillips  F, Garay  R, Valdez  C, et  al. 
Interprofessional collaboration between social workers and community 
health workers to address health and mental health in the United States: 
A systematised review. Health Soc Care Community 2022;30:e6240-54.

148.	 Rosales A, Young S, Mendez T, Shelden K, Holdaway M. Collaborative 
strategies to improve nutrition security and education: Lessons learned 
during a pandemic. J Sch Health 2023;93:148-52.

149.	 Bosch  B, Mansell  H. Interprofessional collaboration in health care: 
Lessons to be learned from competitive sports. Can Pharm J  (Ott) 
2015;148:176-9.

150.	 Ee C, Lake J, Firth J, Hargraves F, de Manincor M, Meade T, et al. An 
integrative collaborative care model for people with mental illness and 
physical comorbidities. Int J Ment Health Syst 2020;14:83.

151.	 Witt Sherman D, Maitra K, Gordon Y, Simon S, Olenick M, Barbara S, 
et  al. Illustrating and analyzing the processes of interprofessional 
collaboration: A lesson learned from palliative care in deconstructing 
the concept. J Palliat Med 2017;20:227-34.

152.	 Vărzaru AA. Unveiling digital transformation: A catalyst for enhancing 
food security and achieving sustainable development goals at the 
European Union Level. Foods 2024;13:1226.

153.	 Grewal  D, Guha  A, Noble  SM, Bentley  K. The food 
production  –  consumption chain: Fighting food insecurity, loss, and 
waste with technology. J Acad Mark Sci 2024;52:1412-30.

154.	 Smith A, Wish J, Spong T, Burns K, Renee Cammarata Hamilton. Feed to 
Heal: Leveraging technology for food insecurity referrals in health care. 
NEJM Catal Innov Care Deliv 2023;4. [doi: 10.1056/CAT.22.0373].

155.	 Stoumpos  AI, Kitsios  F, Talias  MA. Digital transformation in 

https://www.ncbi.nlm.nih.gov/books/NBK225307/
https://www.ncbi.nlm.nih.gov/books/NBK225307/
https://www.fao.org/fileadmin/templates/cfs/Docs1314/GSF/GSF_Version_3_EN.pdf
https://www.fao.org/fileadmin/templates/cfs/Docs1314/GSF/GSF_Version_3_EN.pdf
https://openknowledge.fao.org/server/api/core/bitstreams/b620989c-407b-4caf-a152-f790f55fec71/content
https://openknowledge.fao.org/server/api/core/bitstreams/b620989c-407b-4caf-a152-f790f55fec71/content
https://openknowledge.fao.org/server/api/core/bitstreams/b620989c-407b-4caf-a152-f790f55fec71/content


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025194

healthcare: Technology acceptance and its applications. Int J Environ 
Res Public Health 2023;20:3407.

156.	 Loy MH. From plate to planet: Culturally responsive culinary practices 
for health system innovation. Front Nutr 2024;11:1476503.

157.	 Williamson  K. Why Is Cultural Competence Important for Patient-
Provider Relationships? 2024. Available from: https://www.
asianhhm.com/articles/why-is-cultural-competence-important-for-
patient-provider-relationships#:~:text=Enhanced%20Patient%20
Engagement:%20Cultural%20competence%20in%20healthcare, 
perspectives%2C%20patients%20are%20more%20likely%20to%20
feel. [Last accessed on 2024 Dec 31].

158.	 Saha  S, Beach  MC, Cooper  LA. Patient centeredness, cultural 
competence and healthcare quality. J Natl Med Assoc 2008;100:1275-85.

159.	 Jones  AD, Ngure  FM, Pelto  G, Young  SL. What are we assessing 
when we measure food security? A compendium and review of current 
metrics. Adv Nutr 2013;4:481-505.

160.	 Kim  K, Kim  MK, Shin  YJ. The concept and measurement of food 
security. J Prev Med Public Health 2008;41:387-96.

161.	 Headey  D, Ecker  O. Rethinking the measurement of food security: 
From first principles to best practice. Food Sec 2013;5:327-43.

162.	 Thorndike AN, Gardner CD, Kendrick KB, Seligman HK, Yaroch AL, 
Gomes  AV, et  al. Strengthening US food policies and programs to 
promote equity in nutrition security: A  policy statement from the 
American Heart Association. Circulation 2022;145:e1077-93.

163.	 Han S, Xu M, Lao J, Liang Z. Collecting patient feedback as a means of 
monitoring patient experience and hospital service quality – Learning 
from a government-led initiative. Patient Prefer Adherence 
2023;17:385-400.

164.	 Berger  S, Saut AM, Berssaneti  FT. Using patient feedback to drive 
quality improvement in hospitals: A  qualitative study. BMJ Open 
2020;10:e037641.

165.	 Gowda NR, Wankar A, Arya SK, Vikas H, Narayanan NK, Linto CP. 
Feedback system in healthcare: The why, what and how? Int J Mark 
Stud 2020;12:52-61.

166.	 Castañer X, Oliveira N. Collaboration, coordination, and cooperation 
among organizations: Establishing the distinctive meanings of 
these terms through a systematic literature review. J  Manage 
2020;46:965-1001.

167.	 Mncedisi WM. Strategies for Enhancing Training and Development in 
Healthcare Management. 2023. p. 1-14. Available from: http://dx.doi.
org/10.2139/ssrn.4567415. [Last accessed on 2025 Jan 01].

168.	 Cachata  D, Costa  M, Magalhães T, Gaspar  F. The integration of 
information technology in the management and organization of nursing 
care in a hospital environment: A  scoping review. Int J Environ Res 
Public Health 2024;21:968.

169.	 Shilomboleni  H, Owaygen  M, De Plaen  R, Manchur  W, Husak  L. 
Scaling up innovations in smallholder agriculture: Lessons from 
the Canadian international food security research fund. Agric Syst 
2019;175:58-65.

170.	 Thorsen M, Croad T, Vincent T, Mirosa M. Critical success factors for 
food waste reduction. Clean Waste Syst 2022;3;100059.

171.	 Jurburg D, Viles E, Tanco M, Mateo R. What motivates employees to 
participate in continuous improvement activities? Total Qual Manag 
Bus Excell 2016;28:1469-88.

172.	 Quinn J, Bencko V. Food insecurity: How to orchestrate a global health 
crisis. Health 2013;5:1055-61.

173.	 Mozaffarian D, Aspry KE, Garfield K, Kris-Etherton P, Seligman H, 
Velarde GP, et al. “Food Is Medicine” strategies for nutrition security 
and cardiometabolic health equity: JACC State-of-the-Art review. 
J Am Coll Cardiol 2024;83:843-64.

174.	 Mehrabi Z, Delzeit R, Ignaciuk A, Levers C, Braich G, Bajaj K, et al. 
Research priorities for global food security under extreme events. One 
Earth 2022;5:756-66.

175.	 Feliciano  RJ, Guzmán-Luna  P, Boué G, Mauricio-Iglesias  M, 
Hospido A, Membré JM. Strategies to mitigate food safety risk while 
minimizing environmental impacts in the era of climate change. Trends 
Food Sci Technol 2022;126:180-91.

176.	 Greatorex Brooks E, McInerney M. Community-based fruit and vegetable 
prescription programs: A scoping review. J Nutr Sci 2023;12:e99.

177.	 Ridberg  RA, Sharib  JR, Mozaffarian  D. Produce prescription 

benefits redemption and activity in an observational study of 2680 
Massachusetts Medicaid members. Am J Clin Nutr 2025;121:427-35.

178.	 Auvinen A, Simock  M, Moran A. Integrating produce prescriptions 
into the healthcare system: Perspectives from key stakeholders. Int J 
Environ Res Public Health 2022;19:11010.

179.	 Ylitalo  KR, Cox  W, Janda-Thomte  KM, Walter  K, Gill  J, Hess  B. 
A  dynamic, multilevel process evaluation of a produce prescription 
program at a federally qualified health center: 2017-2021 description, 
implementation, and infrastructure. Transl Behav Med 2024;14:319-29.

180.	 Wang L, Lauren BN, Hager K, Zhang FF, Wong JB, Kim DD, et al. 
Health and economic impacts of implementing produce prescription 
programs for diabetes in the United States: A microsimulation study. 
J Am Heart Assoc 2023;12:e029215.

181.	 Hager K, Du M, Li Z, Mozaffarian D, Chui K, Shi P, et al. Impact of 
produce prescriptions on diet, food security, and cardiometabolic health 
outcomes: A multisite evaluation of 9 produce prescription programs in 
the United States. Circ Cardiovasc Qual Outcomes 2023;16:e009520.

182.	 Barrett M, Spires M, Vogel C. The healthy start scheme in England “Is 
a lifeline for families but many are missing out”: A rapid qualitative 
analysis. BMC Med 2024;22:177.

183.	 Parnham  J, Millett  C, Chang  K, Laverty  AA, von Hinke  S, 
Pearson-Stuttard  J, et  al. Is the healthy start scheme associated with 
increased food expenditure in low-income families with young children 
in the United Kingdom? BMC Public Health 2021;21:2220.

184.	 Szpakowicz  D. The Healthy Start Scheme: An Evidence Review. 
Health and Social Care. Scottish Government Social Research; 2016. 
Available from: https://dera.ioe.ac.uk/id/eprint/25802/1/00497237.
pdf. [Last accessed on 2025 Jan 02].

185.	 Griffith  R, von Hinke  S, Smith  S. Getting a healthy start: The 
effectiveness of targeted benefits for improving dietary choices. 
J Health Econ 2018;58:176-87.

186.	 MyKasih News. Bi-annual Publication for MyKasih Foundation. 
Federal Government Rolls Out National Welfare Program Via 
MyKasih 2024. p. 37. Available from: https://www.mykasih.com.my/
wp-content/uploads/2024/08/MyKasih-Newsletter-Issue-37_final.
pdf. [Last accessed on 2025 Jan 02].

187.	 MyKasih. An Algorithm of Compassion; 2019. p. 1-8. Available from: 
https://www.mykasih.com.my/wp-content/uploads/2020/01/the_edge_
mykasih_supplement_20191206.pdf. [Last accessed on 2025 Jan 02].

188.	 Dass M, Gill SS, Kunasekaran P. Community empowerment through the 
Mykasih entrepreneurship program towards urban poverty alleviation 
in Kuala Lumpur, Malaysia. Int J Rec Technol Eng 2019;7:472-5. 
Available from: https://www.ijrte.org/wp-content/uploads/papers/
v7i5s/ES2188017519.pdf. [Last accessed on 2025 Jan 02].

189.	 MyKasih News. Bi-annual Publication for MyKasih Foundation. SC 
Johnson Reaches Out To Flood Victims in Selangor; 2022. p. 33. Available 
from: https://www.mykasih.com.my/wp-content/uploads/2022/11/
newsletter_33_web.pdf. [Last accessed on 2025 Jan 02].

190.	 de Souza SD, Filho NA, Henrique Dantas Neder HD. Food Security 
in Brazil: An Analysis of the Effects of the Bolsa Família Program. 
Rev Agrar Stud 2015;5:1-32. Available from: https://ras.org.in/food_
security_in_brazil_an_analysis_of_the_effects_of_the_bolsa_familia_
programme. [Last accessed on 2025 Jan 02].

191.	 Piperata BA, McSweeney K, Murrieta RS, Adams C, Brondizio ES, 
Chernela J, et al. Conditional cash transfers, food security, and health: 
Biocultural insights for poverty-alleviation policy from the Brazilian 
amazon. Curr Anthropol 2016;57:806-26. Available from: https://www.
jstor.org/stable/26545602. [Last accessed on 2025 Jan 02].

192.	 Paes-Sousa R, Vaitsman J. The zero hunger and Brazil without extreme 
poverty programs: A step forward in Brazilian social protection policy. 
Cien Saude Colet 2014;19:4351-60.

193.	 e Silva MO. The family allowance program: Reflecting on core issues 
in Brazil’s income transfer policy. Cien Saude Colet 2007;12:1429-39.

194.	 Takagi  M. Implementation of the zero hunger program in 2003. In: 
Silva G, Dell Grossi J, editors. The Fome Zero (Zero Hunger Program): 
The Brazilian Experience. Brasília: MDA; 2011. p. 161-91.

195.	 Oxfam Case Study. Fighting Hunger in Brazil; 2010. Available from: 
https://www-cdn.oxfam.org/s3fs-public/file_attachments/cs-fighting-
hunger-brazil-090611-en_3.pdf. [Last accessed on 2025 Jan 03].

196.	 Guénard M. Several Key Lessons Can be Drawn from These Successful 

https://www.asianhhm.com/articles/why-is-cultural-competence-important-for-patient-provider-relationships#:~:text=Enhanced%20Patient%20Engagement:%20Cultural%20competence%20in%20healthcare, perspectives%2C%20patients%20are%20more%20likely%20to%20feel
https://www.asianhhm.com/articles/why-is-cultural-competence-important-for-patient-provider-relationships#:~:text=Enhanced%20Patient%20Engagement:%20Cultural%20competence%20in%20healthcare, perspectives%2C%20patients%20are%20more%20likely%20to%20feel
https://www.asianhhm.com/articles/why-is-cultural-competence-important-for-patient-provider-relationships#:~:text=Enhanced%20Patient%20Engagement:%20Cultural%20competence%20in%20healthcare, perspectives%2C%20patients%20are%20more%20likely%20to%20feel
https://www.asianhhm.com/articles/why-is-cultural-competence-important-for-patient-provider-relationships#:~:text=Enhanced%20Patient%20Engagement:%20Cultural%20competence%20in%20healthcare, perspectives%2C%20patients%20are%20more%20likely%20to%20feel
https://www.asianhhm.com/articles/why-is-cultural-competence-important-for-patient-provider-relationships#:~:text=Enhanced%20Patient%20Engagement:%20Cultural%20competence%20in%20healthcare, perspectives%2C%20patients%20are%20more%20likely%20to%20feel
https://www.asianhhm.com/articles/why-is-cultural-competence-important-for-patient-provider-relationships#:~:text=Enhanced%20Patient%20Engagement:%20Cultural%20competence%20in%20healthcare, perspectives%2C%20patients%20are%20more%20likely%20to%20feel
https://dera.ioe.ac.uk/id/eprint/25802/1/00497237.pdf
https://dera.ioe.ac.uk/id/eprint/25802/1/00497237.pdf
https://www.mykasih.com.my/wp-content/uploads/2024/08/MyKasih-Newsletter-Issue-37_final.pdf
https://www.mykasih.com.my/wp-content/uploads/2024/08/MyKasih-Newsletter-Issue-37_final.pdf
https://www.mykasih.com.my/wp-content/uploads/2024/08/MyKasih-Newsletter-Issue-37_final.pdf
https://www.mykasih.com.my/wp-content/uploads/2020/01/the_edge_mykasih_supplement_20191206.pdf
https://www.mykasih.com.my/wp-content/uploads/2020/01/the_edge_mykasih_supplement_20191206.pdf
https://www.ijrte.org/wp-content/uploads/papers/v7i5s/ES2188017519.pdf
https://www.ijrte.org/wp-content/uploads/papers/v7i5s/ES2188017519.pdf
https://www.mykasih.com.my/wp-content/uploads/2022/11/newsletter_33_web.pdf
https://www.mykasih.com.my/wp-content/uploads/2022/11/newsletter_33_web.pdf
https://ras.org.in/food_security_in_brazil_an_analysis_of_the_effects_of_the_bolsa_familia_programme
https://ras.org.in/food_security_in_brazil_an_analysis_of_the_effects_of_the_bolsa_familia_programme
https://ras.org.in/food_security_in_brazil_an_analysis_of_the_effects_of_the_bolsa_familia_programme
https://www.jstor.org/stable/26545602
https://www.jstor.org/stable/26545602
https://www-cdn.oxfam.org/s3fs-public/file_attachments/cs-fighting-hunger-brazil-090611-en_3.pdf
https://www-cdn.oxfam.org/s3fs-public/file_attachments/cs-fighting-hunger-brazil-090611-en_3.pdf


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025 195

Initiatives. Tackling Food Insecurity. ICLEI – Local Governments for 
Sustainability, World Secretariat, Kaiser-Friedrich-Str. 7, 53113 Bonn, 
Germany. Available from: https://urbantransitions.org/tackling-food-
insecurity. [Last accessed on 2025 Jan 03].

197.	 Mozaffarian  D, Blanck  HM, Garfield  KM, Wassung A, Petersen  R. 
A food is medicine approach to achieve nutrition security and improve 
health. Nat Med 2022;28:2238-40.

198.	 Stotz  SA, Budd Nugent  N, Ridberg  R, Byker Shanks  C, Her  K, 
Yaroch AL, et al. Produce prescription projects: Challenges, solutions, 
and emerging best practices – Perspectives from health care providers. 
Prev Med Rep 2022;29:101951.

199.	 Duguma AL, Bai X. How the internet of things technology improves 
agricultural efficiency. Artif Intell Rev 2025;58:63.

200.	 MyKasih Foundation. Love My Neighborhood; 2024. Available from: 
https://www.mykasih.com.my/. [Last accessed on 2025 Jan 03].

201.	 Wright  KE, Lucero  JE, Ferguson  JK, Granner  ML, Devereux  PG, 
Pearson JL, et al. The impact that cultural food security has on identity 
and well-being in the second-generation U.S. American minority 
college students. Food Secur 2021;13:701-15.

202.	 José Graziano da Silva JG, Del Grossi ME, de França CG. The Fome 
Zero  (Zero Hunger) Program. The Brazilian Experience. Ministry of 
Agrarian Development, Brasília. Food and Agriculture Organization 
of the United  Nations  (FAO); 2011. Available from: https://
openknowledge.fao.org/server/api/core/bitstreams/ad21c1ff-2520-
4bf0-b973-464df7e3b92b/content. [Last accessed on 2025 Jan 03].

203.	 Harrison  MB, Légaré F, Graham  ID, Fervers  B. Adapting clinical 
practice guidelines to local context and assessing barriers to their use. 
CMAJ 2010;182:E78-84.

204.	 Jolles MP, Fort MP, Glasgow RE. Aligning the planning, development, 
and implementation of complex interventions to local contexts with 
an equity focus: Application of the PRISM/RE-AIM framework. Int J 
Equity Health 2024;23:41.

205.	 Rong  T, Ristevski  E, Carroll  M. Exploring community engagement 
in place-based approaches in areas of poor health and disadvantage: 
A scoping review. Health Place 2023;81:103026.

206.	 Bonatti  M, Schlindwein  I, Lana  M, Bundala  N, Sieber  S, Rybak  C. 
Innovative educational tools development for food security: Engaging 
community voices in Tanzania. Futures 2018;96:79-89.

207.	 McFadden  A, Green  JM, Williams  V, McLeish  J, McCormick  F, 
Fox-Rushby  J, et  al. Can food vouchers improve nutrition and reduce 
health inequalities in low-income mothers and young children: A multi-
method evaluation of the experiences of beneficiaries and practitioners of 
the healthy start programme in England. BMC Public Health 2014;14:148.

208.	 The Aspen Institute. International Food Security Coordination in 
Support of Human Security and the SDGs; 2016. Available from: https://
www.aspeninstitute.org/wp-content/uploads/2016/09/International-
Food-Security-Coordination.pdf. [Last accessed on 2025 Jan 03].

209.	 Jackson P, Yap C, Parsons K, Treuherz S, Roberts G. Values-based food 
systems: The role of local food partnerships in England. Agric Hum 
Values 2024. [doi: 10.1007/s10460-024-10670-4].

210.	 Oliveira W, Galetto L, Tabarelli M, Peres CA, Lopes AV. Paradoxically 
striving for food security in the leading food-producing tropical 
country, Brazil. One Earth 2023;6:455-8.

211.	 Martin  NM, Barnett  DJ, Poirier  L, Sundermeir  SM, Reznar  MM, 
Gittelsohn  J. Moving food assistance into the digital age: A  scoping 
review. Int J Environ Res Public Health 2022;19:1328.

212.	 Zhang X, Hailu B, Tabor DC, Gold R, Sayre MH, Sim I, et al. Role of 
Health Information Technology in Addressing Health Disparities: Patient, 
Clinician, and System Perspectives. Med Care. 2019;57 Suppl 6 Suppl 
2(Suppl 6 2):S115-S120.

213.	 Baker  S, Gallegos  D, Rebuli  MA, Taylor  AJ, Mahoney  R. Food 
insecurity screening in high-income countries, Tool validity, and 
implementation: A scoping Review. Nutrients 2024;16:1684.

214.	 Zinga J, van der Pligt P, Lindberg R, Vasilevski V, Lee A, McKay F. 
Food insecurity screening procedures used in reproductive healthcare 
settings. Nutr Rev 2023;82:76-89.

215.	 Mauch CE, Wycherley TP, Laws RA, Johnson BJ, Bell LK, Golley RK. 
Mobile apps to support healthy family food provision: Systematic 
assessment of popular, commercially available apps. JMIR Mhealth 
Uhealth 2018;6:e11867.

216.	 Ulfa  M, Setyonugroho  W, Lestari  T, Widiasih  E, Nguyen Quoc  A. 
Nutrition-related mobile application for daily dietary self-monitoring. 
J Nutr Metab 2022;2022:2476367.

217.	 Coughlin  SS, Whitehead  M, Sheats  JQ, Mastromonico  J, Hardy  D, 
Smith  SA. Smartphone applications for promoting healthy diet and 
nutrition: A literature review. Jacobs J Food Nutr 2015;2:021.

218.	 Guan V, Zhou C, Wan H, Zhou R, Zhang D, Zhang S, et al. A novel 
mobile app for personalized dietary advice leveraging persuasive 
technology, computer vision, and cloud computing: Development and 
usability study. JMIR Form Res 2023;7:e46839.

219.	 Kotha  HR. Analyzing the role of health apps in promoting healthy 
lifestyle and preventive care. Int J Sci Res 2023;12:903-10.

220.	 Herbert J, Schumacher T, Brown LJ, Clarke ED, Collins CE. Delivery 
of telehealth nutrition and physical activity interventions to adults 
living in rural areas: A  scoping review. Int J Behav Nutr Phys Act 
2023;20:110.

221.	 Brunton  C, Arensberg  MB, Drawert  S, Badaracco  C, Everett  W, 
McCauley  SM. Perspectives of registered dietitian nutritionists 
on adoption of telehealth for nutrition care during the COVID-19 
pandemic. Healthcare (Basel) 2021;9:235.

222.	 Kim RG, McDonell C, Burbank S, Morris MD, Price JC. Telemedicine 
acceptability and experience in a marginalized population at risk for 
hepatitis C virus. Gastro Hep Adv 2024;3:64-6.

223.	 Haimi M. The tragic paradoxical effect of telemedicine on healthcare 
disparities-a time for redemption: A  narrative review. BMC Med 
Inform Decis Mak 2023;23:95.

224.	 Ibrahim Ma, Nabeel  M, Raza  MQ, Hameed  N, Rafiq  R, Zaheer  M, 
et al. The role of technology and innovation in enhancing food security. 
J Phys Biomed Biol Sci 2023;2:1-7. Available from: https://jpbab.com/
index.php/home/article/view/14/49. [Last accessed on 2025 Jan 05].

225.	 Rahman  MH, Hossain  MD, Uddin  MK, Hossan  KM. The future of 
healthcare: Exploring the creative integration of cloud computing 
for enhanced E-Health Solutions. Int J All Res Educ Sci Methods 
2024;12:2760-72.

226.	 Alotaibi YK, Federico F. The impact of health information technology 
on patient safety. Saudi Med J 2017;38:1173-80.

227.	 Hameed K, Naha R, Hameed F. Digital transformation for sustainable 
health and well-being: A review and future research directions. Discov 
Sustain 2024;5:104. Available from: https://doi.org/10.1007/s43621-
024-00273-8. [Last accessed on 2025 Jan 06].

228.	 MyKasih. MyKasih Raises RM 3mil for Food Aid During MCO; 
2022. Available from: https://www.mykasih.com.my/media-
coverage/2020/04/07/mykasih-raises-rm-3mil-for-food-aid-during-
mco/. [Last accessed on 2025 Jan 06].

229.	 MyKasih. Feeding The Hungry. A Safe and Cashless Way During The 
Pandemic. Available from: https://www.mykasih.com.my/site/app/
wp-content/uploads/2022/01/mykasih_x_the_edge_2022.pdf.  [Last 
accessed on 2025 Jan 06].

230.	 Pandey DK, Mishra R. Towards Sustainable Agriculture: Harnessing 
AI for Global Food Security. Artif Intell Agric 2024;12:72-84.

231.	 Fresh Food Connect. Homegrown food Within Reach. Available from: 
https://freshfoodconnect.org/. [Last accessed on 2025 Jan 07].

232.	 Miller  HN, Berger  MB, Askew  S, Kay  MC, Hopkins  CM, 
Iragavarapu  MS, et  al. The nourish protocol: A  digital health 
randomized controlled trial to promote the DASH eating pattern among 
adults with hypertension. Contemp Clin Trials 2021;109:106539.

233.	 Bellamy AS, Furness  E, Mills  S, Clear A, Finnigan  SM, Meador  E, 
et al. Promoting dietary changes for achieving health and sustainability 
targets. Front Sustain Food Syst 2023;7:1160627.

234.	 Singar S, Nagpal R, Arjmandi BH, Akhavan NS. Personalized nutrition: 
Tailoring dietary recommendations through genetic insights. Nutrients 
2024;16:2673.

235.	 Abiri  R, Rizan  N, Balasundram  SK, Shahbazi AB, Abdul-Hamid  H. 
Application of digital technologies for ensuring agricultural 
productivity. Heliyon 2023;9:e22601.

236.	 Thomas Craig  KJ, Fusco  N, Gunnarsdottir  T, Chamberland  L, 
Snowdon  JL, Kassler  WJ. Leveraging data and digital health 
technologies to assess and impact social determinants of health (SDoH): 
A  state-of-the-art literature review. Online J Public Health Inform 
2021;13:E14.

https://urbantransitions.org/tackling-food-insecurity
https://urbantransitions.org/tackling-food-insecurity
https://www.mykasih.com.my/
https://openknowledge.fao.org/server/api/core/bitstreams/ad21c1ff-2520-4bf0-b973-464df7e3b92b/content
https://openknowledge.fao.org/server/api/core/bitstreams/ad21c1ff-2520-4bf0-b973-464df7e3b92b/content
https://openknowledge.fao.org/server/api/core/bitstreams/ad21c1ff-2520-4bf0-b973-464df7e3b92b/content
https://www.aspeninstitute.org/wp-content/uploads/2016/09/International-Food-Security-Coordination.pdf
https://www.aspeninstitute.org/wp-content/uploads/2016/09/International-Food-Security-Coordination.pdf
https://www.aspeninstitute.org/wp-content/uploads/2016/09/International-Food-Security-Coordination.pdf
tps://jpbab.com/index.php/home/article/view/14/49
tps://jpbab.com/index.php/home/article/view/14/49
https://www.mykasih.com.my/media-coverage/2020/04/07/mykasih-raises-rm-3mil-for-food-aid-during-mco/
https://www.mykasih.com.my/media-coverage/2020/04/07/mykasih-raises-rm-3mil-for-food-aid-during-mco/
https://www.mykasih.com.my/media-coverage/2020/04/07/mykasih-raises-rm-3mil-for-food-aid-during-mco/
https://www.mykasih.com.my/site/app/wp-content/uploads/2022/01/mykasih_x_the_edge_2022.pdf
https://www.mykasih.com.my/site/app/wp-content/uploads/2022/01/mykasih_x_the_edge_2022.pdf
https://freshfoodconnect.org/


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025196

237.	 Dibbern T, Romani LA, Massruhá SM. Main drivers and barriers to 
the adoption of digital agriculture technologies. Smart Agr Technol 
2024;8:100459.

238.	 Sun  Y, Miao  Y, Xie  Z, Wu  R. Drivers and barriers to digital 
transformation in agriculture: An evolutionary game analysis based on 
the experience of China. Agric Syst 2024;221:104136.

239.	 Jiang F, Wang L, Li JX, Liu J. How smart technology affects the well-
being and supportive learning performance of logistics employees? 
Front Psychol 2021;12:768440.

240.	 Sundram P. Food security in ASEAN: Progress, challenges and future. 
Front Sustain Food Syst 2023;7:1260619.

241.	 Cullerton  K, Donnet  T, Lee  A, Gallegos  D. Effective advocacy 
strategies for influencing government nutrition policy: A  conceptual 
model. Int J Behav Nutr Phys Act 2018;15:83.

242.	 Ayala A, Meier BM. A human rights approach to the health implications 
of food and nutrition insecurity. Public Health Rev 2017;38:10.

243.	 Manikas I, Ali BM, Sundarakani B. A systematic literature review of 
indicators measuring food security. Agric Food Secur 2023;12:10.

244.	 Owens C, Cook M, Goetz J, Marshburn L, Taylor K, Schmidt S, et al. 
Food is medicine intervention shows promise for engaging patients 
attending a safety-net hospital in the Southeast United States. Front 
Public Health 2023;11:1251912.

245.	 Rosin M, Mackay S, Gerritsen S, Te Morenga L, Terry G, Ni Mhurchu C. 
Barriers and facilitators to implementation of healthy food and drink 
policies in public sector workplaces: A  systematic literature review. 
Nutr Rev 2024;82:503-35.

246.	 Pineda  E, Atanasova  P, Wellappuli  NT, Kusuma  D, Herath  H, 
Segal AB, et al. Policy implementation and recommended actions to 
create healthy food environments using the healthy food environment 
policy index (Food-EPI): A comparative analysis in South Asia. Lancet 
Reg Health Southeast Asia 2024;26:100428.

247.	 Mande J, Flaherty G. Supplemental nutrition assistance program as a 
health intervention. Curr Opin Pediatr 2023;35:33-8.

248.	 Spence  EH, Niles  MT, Bertmann  F, Belarmino  EH. Experiences 
participating in federal nutrition assistance programs during the early 
months of the COVID-19 pandemic: An investigation in Vermont. Nutr 
J 2024;23:74.

249.	 Hudak KM, Paul R, Gholizadeh S, Zadrozny W, Racine EF. Special 
supplemental nutrition program for women, infants, and children (WIC) 
authorization of discount variety stores: Leveraging the private sector 
to modestly increase availability of healthy foods. Am J Clin Nutr 
2020;111:1278-85.

250.	 Crespo-Bellido  M, Fernandez Ong  J, Yaroch  A, Byker Shanks  C. 
E-health dietary interventions for participants of SNAP and WIC: 
A systematic review. Curr Dev Nutr 2024;8:102099.

251.	 Harper  K, Skinner  R, Martinez-Baack  M, Caulfield  LE, Gross  SM, 
Mmari  K. Strategies to improve adolescent food security from the 
perspectives of policy advocates, parents, and adolescents. Nutrients 
2022;14:4707.

252.	 Lazuka-Nicoulaud  E, Naidoo  K, Gross  K, Marcano Williams  J, 
Kirsten-Coleman  A. The power of advocacy: Advancing vision for 
everyone to meet the sustainable development goals. Int J Public 
Health 2022;67:1604595.

253.	 Tabak RG, Eyler AA, Dodson EA, Brownson RC. Accessing evidence 
to inform public health policy: A  study to enhance advocacy. Public 
Health 2015;129:698-704.

254.	 Masefield  SC, Msosa  A, Chinguwo  FK, Grugel  J. Stakeholder 
engagement in the health policy process in a low income country: 
A  qualitative study of stakeholder perceptions of the challenges to 
effective inclusion in Malawi. BMC Health Serv Res 2021;21:984.

255.	 Crowder  SJ, Tanner AL, Dawson  MA, Felsman  IC, Hassmiller  SB, 
Miller LC, et al. Better together: Coalitions committed to advancing 
health equity. Nurs Outlook 2022;70:S48-58.

256.	 Alderwick  H, Hutchings  A, Briggs  A, Mays  N. The impacts 
of collaboration between local health care and non-health care 
organizations and factors shaping how they work: A systematic review 
of reviews. BMC Public Health 2021;21:753.

257.	 Prosen M, Lekše R, Ličen S. Health professionals’ role in promoting 
health and environmental sustainability through sustainable food 
advocacy: A systematic literature review. Sustainability 2023;15:13651.

258.	 National Collaborating Centre for Determinants of Health. Learning 
from Practice: Advocacy for Health Equity  –  Food Security; 2017. 
Available from: https://nccdh.ca/images/uploads/comments/Learning_
from_practice_Advocacy_for_health_equity_Food_security_EN_
FV.pdf. [Last accessed on 2025 Jan 10].

259.	 Frieden  TR. Six components necessary for effective public health 
program implementation. Am J Public Health 2014;104:17-22.

260.	 Townsend B, Tenni BF, Goldman S, Gleeson D. Public health advocacy 
strategies to influence policy agendas: Lessons from a narrative review 
of success in trade policy. Global Health 2023;19:60.

261.	 Chhetri  D, Zacarias  F. Advocacy for evidence-based policy-making 
in public health: Experiences and the way forward. J  Health Manag 
2021;23:85-94.

262.	 Carlisle  S. Health promotion, advocacy and health inequalities: 
A conceptual framework. Health Promot Int 2000;15:369-76.

263.	 Garrity  K, Krzyzanowski Guerra  K, Hart  H, Al-Muhanna  K, 
Kunkler  EC, Braun  A, et  al. Local food system approaches to 
address food and nutrition security among low-income populations: 
A systematic review. Adv Nutr 2024;15:100156.

264.	 Carpenter A, Kuchera AM, Krall  JS. Connecting families at risk for 
food insecurity with nutrition assistance through a clinical-community 
direct referral model. J Nutr Educ Behav 2022;54:181-5.

265.	 Godrich  SL, Barbour  L, Lindberg  R. Problems, policy and 
politics – Perspectives of public health leaders on food insecurity and 
human rights in Australia. BMC Public Health 2021;21:1132.

266.	 Milhorance  C. Diffusion of Brazil’s food policies in international 
organisations: Assessing the processes of knowledge framing. Policy 
Soc 2020;39:36-52.

267.	 Food, Diet and Obesity Committee. Recipe for Health: A Plan to Fix 
our Broken Food System. Report of Session 2024–25. Published by 
the Authority of the House of Lords; 2024. Available from: https://
publications.parliament.uk/pa/ld5901/ldselect/ldmfdo/19/19.pdf.  [Last 
accessed on 2025 Jan 10].

268.	 Attree  P. A  critical analysis of UK public health policies in relation 
to diet and nutrition in low-income households. Matern Child Nutr 
2006;2:67-78.

269.	 Sage C. The interconnected challenges for food security from a food 
regimes perspective: Energy, climate and malconsumption. J  Rural 
Stud 2013;29:71-80.

270.	 Kushitor SB, Drimie S, Davids R, Delport C, Hawkes C, Mabhaudhi T, 
et al. The complex challenge of governing food systems: The case of 
South African food policy. Food Secur 2022;14:883-96.

271.	 Atkey  KM, Raine  KD, Storey  KE, Willows  ND. A  public policy 
advocacy project to promote food security: Exploring stakeholders’ 
experiences. Health Promot Pract 2016;17:623-30.

272.	 Duncan  J, Claeys  P. Politicizing food security governance 
through participation: Opportunities and opposition. Food Secur 
2018;10:1411-24.

273.	 Tambo E, Zhang CS, Tazemda GB, Fankep B, Tappa NT, Bkamko CF, 
et al. Triple-crises-induced food insecurity: Systematic understanding 
and resilience building approaches in Africa. Sci One Health 
2023;2:100044.

274.	 Kleve  S, Barons  MJ. A  structured expert judgement elicitation 
approach: How can it inform sound intervention decision-making to 
support household food security? Public Health Nutr 2021;24:2050-61.

275.	 Ferne Edwards F, Roberta Sonnino R, López Cifuentes M. Connecting 
the dots: Integrating food policies towards food system transformation. 
Environ Sci Policy 2024;156:103735.

276.	 Sukhwani V, Nurzaman A, Kusumawardhani NP, AlHinai AM, Hanyu L, 
Shaw  R. Enhancing food security by institutionalizing collaborative 
food alliances in Urban Areas. Sustainability 2019;11:4103.

277.	Sedmak  J. What is Stakeholder Engagement, and Why is it 
Important for Strategic Planning? SME Strategy Consulting; 2021. 
Available from: https://www.smestrategy.net/blog/stakeholder-
engagement-management-for-strategic-planning. [Last accessed on 
2025 Jan 12].

278.	 Gaihre  S, Kyle  J, Semple  S, Smith  J, Marais  D, Subedi  M, et  al. 
Bridging barriers to advance multisector approaches to improve food 
security, nutrition and population health in Nepal: Transdisciplinary 
perspectives. BMC Public Health 2019;19:961.

https://nccdh.ca/images/uploads/comments/Learning_from_practice_Advocacy_for_health_equity_Food_security_EN_FV.pdf
https://nccdh.ca/images/uploads/comments/Learning_from_practice_Advocacy_for_health_equity_Food_security_EN_FV.pdf
https://nccdh.ca/images/uploads/comments/Learning_from_practice_Advocacy_for_health_equity_Food_security_EN_FV.pdf
https://publications.parliament.uk/pa/ld5901/ldselect/ldmfdo/19/19.pdf
https://publications.parliament.uk/pa/ld5901/ldselect/ldmfdo/19/19.pdf
https://www.smestrategy.net/blog/stakeholder-engagement-management-for-strategic-planning
https://www.smestrategy.net/blog/stakeholder-engagement-management-for-strategic-planning


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025 197

279.	 Warren AM, Constantinides SV, Blake CE, Edward A. Frongillo EA. 
Advancing knowledge about stakeholder engagement in multisectoral 
nutrition research. Global Food Sec 2021;29:100521.

280.	 Patil R, Agarwal D, Kaur H, Gadgil M, Jackson T, Fernandes G, et al. 
Engaging with stakeholders for community-based health research in India: 
Lessons learnt, challenges and opportunities. J Glob Health 2021;11:03072.

281.	 Petkovic J, Magwood O, Lytvyn L, Khabsa J, Concannon TW, Welch V, 
et  al. Key issues for stakeholder engagement in the development of 
health and healthcare guidelines. Res Involv Engagem 2023;9:27.

282.	 Rudel  RK, Byhoff  E, Strombotne  KL, Drainoni  ML, Greece  JA. 
Healthcare-based food assistance programmes in the United States: 
A scoping review and typology. J Nutr Sci 2023;12:e128.

283.	 Jordanova  KE, Suresh  A, Canavan  CR, D’cruze T, Dev  A, 
Boardman M, et al. Addressing food insecurity in rural primary care: 
A  mixed-methods evaluation of barriers and facilitators. BMC Prim 
Care 2024;25:163.

284.	 Muller  M, Tagtow  A, Roberts  SL, Macdougall  E. Aligning food 
systems policies to advance public health. J  Hunger Environ Nutr 
2009;4:225-40.

285.	 American Public Health Association. International Food Security and 
Public Health: Supporting Initiatives and Actions; 2018. Available 
from: https://www.apha.org/policies-and-advocacy/public-health-
policy-statements/policy-database/2019/01/29/international-food-
security-and-public-health. [Last accessed on 2025 Jan 12].

286.	 Filho  WL, Dibbern  T, Dinis  MA, Cristofoletti  EC, Mbah  MF, 
Mishra A, et al. The added value of partnerships in implementing the 
UN sustainable development goals. J Clean Prod 2024;438:140794.

287.	 Morales L, Yowell L, Molina T, Smith C, Arizcuren J, McClain AC. 
Across-agency partnerships and within-agency capacities facilitate 
holistic, tailored approaches to addressing food insecurity: A qualitative 
study. J Acad Nutr Diet 2023;123:1749-62.e2.

288.	 Bloise  C. Collaboration in a circular economy: Learning from the 
farmers to reduce food waste. J Enterp Inf Manag 2020;33:769-89.

289.	 Poulos NS, Nehme EK, O’Neil MM, Mandell DJ. Implementing food 
bank and healthcare partnerships: A pilot study of perspectives from 
charitable food systems in Texas. BMC Public Health 2021;21:2025.

290.	 Mitchell  P, Wynia  M, Golden  R, McNellis  B, Okun  S, Webb  CE, 
et  al. Core Principles and Values of Effective Team-based Health 
Care. NAM Perspectives. Discussion Paper. National Academy 
of Medicine. Washington, DC, 2012. Available from: https://doi.
org/10.31478/201210c. [Last accessed on 2025 Jan 15].

291.	 Yates  J, Gillespie  S, Savona  N, Deeney  M, Kadiyala  S. Trust and 
responsibility in food systems transformation. Engaging with big food: 
Marriage or mirage? BMJ Glob Health 2021;6:e007350.

292.	 Lansing AE, Romero NJ, Siantz E, Silva V, Center K, Casteel D, et al. 
Building trust: Leadership reflections on community empowerment 
and engagement in a large urban initiative. BMC Public Health 
2023;23:1252.

293.	 O’Daniel  M, Rosenstein AH. Professional communication and team 
collaboration. In: Hughes  RG, editor. Patient Safety and Quality: 
An Evidence-Based Handbook for Nurses. Ch. 33. Rockville  (MD): 
Agency for Healthcare Research and Quality  (US); 2008. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK2637/. [Last accessed 
on 2025 Jan 15].

294.	 Ezeh MO, Ogbu AD, Ikevuje AH, George EP. Stakeholder engagement 
and influence: Strategies for successful energy projects. Int J Manag 
Entrep Res 2024;6:2375-95.

295.	 Maurer M, Mangrum R, Hilliard-Boone T, Amolegbe A, Carman KL, 
Forsythe L, et al. Understanding the influence and impact of stakeholder 
engagement in patient-centered outcomes research: A qualitative study. 
J Gen Intern Med 2022;37:6-13.

296.	 Pandey DK, Mishra R. Towards sustainable agriculture: Harnessing AI 
for global food security. Artif Intell Agr 2024;12:72-84.

297.	 Little  M, Dodd  W, Brubacher  LJ, Richter  A. Food prescribing in 
Canada: Evidence, critiques and opportunities. Health Promot Chronic 
Dis Prev Can 2024;44:279-83.

298.	 Kendall C, Fitzgerald M, Kang RS, Wong ST, Katz A, Fortin M, et al. 
“Still learning and evolving in our approaches”: Patient and stakeholder 
engagement among Canadian community-based primary health care 
researchers. Res Involv Engagem 2018;4:47.

299.	 Tariq S, Olstad DL, Beall RF, Spackman E, Lipscombe L, Dunn S, et al. 
Exploring the prospective acceptability of a healthy food incentive 
program from the perspective of people with type  2 diabetes and 
experiences of household food insecurity in Alberta, Canada. Public 
Health Nutr 2024;27:e66.

300.	 Oronce  CI, Miake-Lye  IM, Begashaw  MM, Booth  M, Shrank  WH, 
Shekelle  PG. Interventions to address food insecurity among adults 
in Canada and the US: A systematic review and meta-analysis. JAMA 
Health Forum 2021;2:e212001.

301.	 Foley RM, Pollard CM. Food Cent$ –  Implementing and evaluating 
a nutrition education project focusing on value for money. Aust N Z J 
Public Health 1998;22:494-501.

302.	 Healy  JD, Dhaliwal  SS, Pollard  CM, Sharma  P, Whitton  C, 
Blekkenhorst  LC, et  al. Australian consumers’ attitudes towards 
sustainable diet practices regarding food waste, food processing, and 
the health aspects of diet: A cross sectional survey. Int J Environ Res 
Public Health 2023;20:2633.

303.	 Brennan C, Lee YL, Tucker J, van der Zwan R. An Evaluation of the 
Healthy Clarence Communities Project Regional Initiative for Social 
Innovation and Research  (RISIR). Southern Cross University; 2014. 
Available from: https://www.researchgate.net/publication/263468201_
An_evaluat ion_of_the_Heal thy_Clarence_Communi t ies_
Project_2014. [Last accessed on 2025 Jan 15].

304.	 Ganeshu  P, Fernando  T, Keraminiyage  K. Barriers to, and enablers 
for, stakeholder collaboration in risk-sensitive urban planning: 
A systematized literature review. Sustainability 2023;15:4600.

305.	 Elwy AR, Maguire EM, Kim B, West GS. Involving stakeholders as 
communication partners in research dissemination efforts. J Gen Intern 
Med 2022;37:123-7.

306.	 Katre  A, Raddatz  B. Low-income families’ direct participation in 
food-systems innovation to promote healthy food behaviors. Nutrients 
2023;15:1271.

307.	 Hendriks S, Soussana JF, Cole M, Kambugu A, Zilberman, D. Ensuring 
access to safe and nutritious food for all through the transformation 
of food systems. In: von Braun J, Afsana K, Fresco LO, Hassan MH, 
editors. Science and Innovations for Food Systems Transformation. 
Cham: Springer; 2023. Available from:https://doi.org/10.1007/978-3-
031-15703-5_4. [Last accessed on 2025 Jan 15].

308.	 Albin  J, Williams  DR, Stutts  JT, Santander  G, Gonzalez  AL, 
Arensberg  MB. Viewpoint: Better late than never: Nutrition 
education opportunities for physicians in the United States. J  CME 
2024;13:2418544.

309.	 Jarris YS, Chang H, Kureshi S, Mishori R, Kaljee L, Hunting J, et al. 
Screening for food insecurity: A  curriculum for medical students. 
PRiMER 2024;8:9.

310.	 Angelos J, Arens A, Johnson H, Cadriel J, Osburn B. One health in food 
safety and security education: A curricular framework. Comp Immunol 
Microbiol Infect Dis 2016;44:29-33.

311.	 Angelos  JA, Arens  AL, Johnson  HA, Cadriel  JL, Osburn  BI. One 
health in food safety and security education: Subject matter outline for 
a curricular framework. One Health 2017;3:56-65.

312.	 Kris-Etherton  PM, Akabas  SR, Bales  CW, Bistrian  B, Braun  L, 
Edwards  MS, et  al. The need to advance nutrition education in the 
training of health care professionals and recommended research 
to evaluate implementation and effectiveness. Am J Clin Nutr 
2014;99:1153S-66S.

313.	 DiMaria-Ghalili  RA, Mirtallo  JM, Tobin  BW, Hark  L, Van Horn  L, 
Palmer  CA. Challenges and opportunities for nutrition education 
and training in the health care professions: Intraprofessional and 
interprofessional call to action. Am J Clin Nutr 2014;99:1184S-93S.

314.	 Wegener  J, Fong  D, Rocha  C. Education, practical training and 
professional development for public health practitioners: A  scoping 
review of the literature and insights for sustainable food system 
capacity-building. Public Health Nutr 2018;21:1771-80.

315.	 Mohamed  S, Avenell  A, Douglas  F, Keen  A. Investigating health 
professionals’ perspectives and experiences of food security-related 
conversations in diabetes care. Diabet Med 2024;42:e15470.

316.	 Odoms-Young  A, Brown  AG, Agurs-Collins  T, Glanz  K. Food 
insecurity, neighborhood food environment, and health disparities: 
State of the science, research gaps and opportunities. Am J Clin Nutr 

https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-database/2019/01/29/international-food-security-and-public-health
https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-database/2019/01/29/international-food-security-and-public-health
https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-database/2019/01/29/international-food-security-and-public-health
https://www.ncbi.nlm.nih.gov/books/NBK2637/
https://www.researchgate.net/publication/263468201_An_evaluation_of_the_Healthy_Clarence_Communities_Project_2014
https://www.researchgate.net/publication/263468201_An_evaluation_of_the_Healthy_Clarence_Communities_Project_2014
https://www.researchgate.net/publication/263468201_An_evaluation_of_the_Healthy_Clarence_Communities_Project_2014


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025198

2024;119:850-61.
317.	 Portela Dos Santos O, Melly P, Hilfiker R, Giacomino K, Perruchoud E, 

Verloo H, et al. Effectiveness of educational interventions to increase 
skills in evidence-based practice among nurses: The EDITcare 
systematic review. Healthcare (Basel) 2022;10:2204.

318.	 Eskiyurt R, Özkan B. Exploring the impact of collaborative learning 
on the development of critical thinking and clinical decision-making 
skills in nursing students: A  quantitative descriptive design. Heliyon 
2024;10:e37198.

319.	 Van Horn L, Lenders CM, Pratt CA, Beech B, Carney PA, Dietz W, 
et al. Advancing nutrition education, training, and research for medical 
students, residents, fellows, attending physicians, and other clinicians: 
Building competencies and interdisciplinary coordination. Adv Nutr 
2019;10:1181-200.

320.	 Kesari  A, Noel  JY. Nutritional assessment. In: StatPearls. Treasure 
Island (FL): StatPearls Publishing; 2025. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK580496/. [Last accessed on 2025 Jan 17, 
Last updated on 2023 Apr 10].

321.	 Wetherill MS, White KC, Rivera C. Food insecurity and the nutrition 
care process: Practical applications for dietetics practitioners. J Acad 
Nutr Diet 2018;118:2223-34.

322.	 Cipta DA, Andoko D, Theja A, Utama AV, Hendrik H, William DG, 
et al. Culturally sensitive patient-centered healthcare: A focus on health 
behavior modification in low and middle-income nations-insights from 
Indonesia. Front Med (Lausanne) 2024;11:1353037.

323.	 Stubbe DE. Practicing cultural competence and cultural humility in the 
care of diverse patients. Focus (Am Psychiatr Publ) 2020;18:49-51.

324.	 Nair  L, Adetayo  OA. Cultural competence and ethnic diversity in 
healthcare. Plast Reconstr Surg Glob Open 2019;7:e2219.

325.	 Elendu C, Amaechi DC, Okatta AU, Amaechi EC, Elendu TC, Ezeh CP, 
et  al. The impact of simulation-based training in medical education: 
A review. Medicine (Baltimore) 2024;103:e38813.

326.	 Lateef F. Simulation-based learning: Just like the real thing. J Emerg 
Trauma Shock 2010;3:348-52.

327.	 Schram  A, Bonne  NL, Henriksen  TB, Paltved  C, Hertel  NT, 
Lindhard  MS. Simulation-based team training for healthcare 
professionals in pediatric departments: Study protocol for a 
nonrandomized controlled trial. BMC Med Educ 2024;24:607.

328.	 Tan X, Wu Q, Shao H. Global commitments and China’s endeavors to 
promote health and achieve sustainable development goals. J Health 
Popul Nutr 2018;37:8.

329.	Fanzo  J. Ethical issues for human nutrition in the context of 
global food security and sustainable development. Glob Food Sec 
2015;7:15-23.

330.	 Kouijzer MM, Kip H, Bouman YH, Kelders SM. Implementation of 
virtual reality in healthcare: A scoping review on the implementation 
process of virtual reality in various healthcare settings. Implement Sci 
Commun 2023;4:67.

331.	 Iqbal AI, Aamir A, Hammad A, Hafsa H, Basit A, Oduoye MO, et al. 
Immersive technologies in healthcare: An in-depth exploration of 
virtual reality and augmented reality in enhancing patient care, medical 
education, and training paradigms. J  Prim Care Community Health 
2024;15:21501319241293311.

332.	 Lie  SS, Helle  N, Sletteland  NV, Vikman  MD, Bonsaksen  T. 
Implementation of virtual reality in health professions education: 
Scoping review. JMIR Med Educ 2023;9:e41589.

333.	 Javaid  M, Haleem  A, Singh  RP, Dhall  S. Role of virtual reality 
in advancing education with sustainability and identification of 
additive manufacturing as its cost-effective enabler. Sustain Futur 
2024;8:100324.

334.	 Yang  Y, Deb  S, He  M, Kobir  MH. The use of virtual reality in 
manufacturing education: State-of-the-art and future directions. Manuf 
Letters 2023;35:1214-21.

335.	 Durao  S, Visser  ME, Ramokolo  V, Oliveira  JM, Schmidt  BM, 
Balakrishna  Y, et  al. Community-level interventions for improving 
access to food in low-and middle-income countries. Cochrane Database 
Syst Rev 2020;8:CD011504.

336.	 Jackson  BD, Walker  N, Heidkamp  R. Metrics for identifying food 
security status and the population with potential to benefit from 
nutrition interventions in the Lives Saved Tool  (LiST). J  Nutr 

2017;147:2147S-55S.
337.	 Ogot N. Metrics for identifying food security status. In: Galanakis CM, 

editor. Ch. 7. Food Security and Nutrition. London United Kingdom: 
Academic Press; 2021. p.  147-79. Available from:https://doi.
org/10.1016/B978-0-12-820521-1.00007-1.  [Last accessed on 
2025 Jan 18].

338.	 Diab A, Dastmalchi LN, Gulati M, Michos ED. A heart-healthy diet 
for cardiovascular disease prevention: Where are we now? Vasc Health 
Risk Manag 2023;19:237-53.

339.	 Evert AB, Dennison M, Gardner CD, Garvey WT, Lau KH, MacLeod J, 
et  al. Nutrition therapy for adults with diabetes or prediabetes: 
A consensus report. Diabetes Care 2019;42:731-54.

340.	 Jarvis  PR, Cardin  JL, Nisevich-Bede  PM, McCarter  JP. Continuous 
glucose monitoring in a healthy population: Understanding the post-
prandial glycemic response in individuals without diabetes mellitus. 
Metabolism 2023;146:155640.

341.	 Marzban  S, Najafi  M, Agolli  A, Ashrafi  E. Impact of patient 
engagement on healthcare quality: A  scoping review. J  Patient Exp 
2022;9:23743735221125439.

342.	 Bombard Y, Baker GR, Orlando E, Fancott C, Bhatia P, Casalino S, 
et  al. Engaging patients to improve quality of care: A  systematic 
review. Implement Sci 2018;13:98.

343.	 Keelson  SA, Addo  JO, Amoah  J. The impact of patient engagement 
on service quality and customer well-being: An introspective analysis 
from the healthcare providers’ perspective. Cogent Public Health 
2024;11:2340157.

344.	 Hickmann  E, Richter  P, Schlieter  H. All together now  –  Patient 
engagement, patient empowerment, and associated terms in personal 
healthcare. BMC Health Serv Res 2022;22:1116.

345.	 Leroy JL, Ruel M, Frongillo EA, Harris J, Ballard TJ. Measuring the 
food access dimension of food security: A critical review and mapping 
of indicators. Food Nutr Bull 2015;36:167-95.

346.	 Msaki  MM, Hendriks  SL. Measuring household food security using 
food intake indicators in rural Kwazulu Natal, South Africa. Ecol Food 
Nutr 2014;53:193-213.

347.	 Thomas  R, Chalkidou  K. Cost  –  Effectiveness analysis. In: Cylus  J, 
Papanicolas  I, Smith  PC, editors. Health System Efficiency: 
How to Make Measurement Matter for Policy and Management. 
Copenhagen  (Denmark): European Observatory on Health Systems 
and Policies; 2016. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK436886/. [Last accessed on 2025 Jan 18].

348.	 Fanzo  J, Rudie  C, Sigman  I, Grinspoon  S, Benton TG, Brown  ME, 
et  al. Sustainable food systems and nutrition in the 21st  century: 
A  report from the 22nd  annual Harvard nutrition obesity symposium. 
Am J Clin Nutr 2022;115:18-33.

349.	 Varzakas T, Smaoui S. Global food security and sustainability issues: 
The road to 2030 from nutrition and sustainable healthy diets to food 
systems change. Foods 2024;13:306.

350.	 Ehrenstein V, Kharrazi H, Lehmann H, Taylor CO. Obtaining data from 
electronic health records. In: Gliklich  RE, Leavy  MB, Dreyer  NA, 
editors. Tools and Technologies for Registry Interoperability, Registries 
for Evaluating Patient Outcomes: A  User’s Guide. 3rd  ed., Ch. 4. 
Addendum 2. Rockville  (MD): Agency for Healthcare Research and 
Quality  (US); 2019. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK551878/. [Last accessed on 2025 Jan 21].

351.	 Lewis AE, Weiskopf N, Abrams ZB, Foraker R, Lai AM, Payne PR, 
et  al. Electronic health record data quality assessment and tools: 
A systematic review. J Am Med Inform Assoc 2023;30:1730-40.

352.	 Batko K, Ślęzak A. The use of big data analytics in healthcare. J Big 
Data 2022;9:3.

353.	 Bilheimer LT, Klein RJ. Data and measurement issues in the analysis of 
health disparities. Health Serv Res 2010;45:1489-507.

354.	 Wong  E, Mavondo  F, Fisher  J. Patient feedback to improve quality 
of patient-centred care in public hospitals: A systematic review of the 
evidence. BMC Health Serv Res 2020;20:530.

355.	 Taylor  MJ, McNicholas  C, Nicolay  C, Darzi  A, Bell  D, Reed  JE. 
Systematic review of the application of the plan-do-study-act method 
to improve quality in healthcare. BMJ Qual Saf 2014;23:290-8.

356.	 Wongsala M, Rosendahl S, Manasatchakun P, Anbäcken EM. Applying 
the PDSA cycle to a group activity promoting lifestyle change for the 

https://www.ncbi.nlm.nih.gov/books/NBK436886/
https://www.ncbi.nlm.nih.gov/books/NBK436886/
https://www.ncbi.nlm.nih.gov/books/NBK551878/
https://www.ncbi.nlm.nih.gov/books/NBK551878/


Tohit, et al.: Integrating food security into healthcare for healthier futures

Advances in Human Biology  ¦  Volume 15  ¦  Issue 2  ¦  April‑June 2025 199

active ageing of older Thai adults  –  A focused ethnography. BMC 
Geriatr 2022;22:117.

357.	 Cavalcanti  OB, Costa  SA, Ferris  E, Guillermin  M, Palmedo  C, 
Crossley  R, et  al. Benchmarking food and beverage company 
investment in healthful eating and active living initiatives. Corp Soc 
Responsib Environ Manag 2020;27:1051-68.

358.	 Brown  AG, Esposito  LE, Fisher  RA, Nicastro  HL, Tabor  DC, 
Walker JR. Food insecurity and obesity: Research gaps, opportunities, 
and challenges. Transl Behav Med 2019;9:980-7.

359.	 Lee BY, Ordovás JM, Parks EJ, Anderson CA, Barabási AL, Clinton SK, 
et al. Research gaps and opportunities in precision nutrition: An NIH 
workshop report. Am J Clin Nutr 2022;116:1877-900.

360.	 Woo Baidal  J, Finkel  MA, Kelman  E, Duong  N, Bien-Aime  C, 
Goldsmith  J, et  al. Longitudinal associations of food security with 
health and dietary factors among food FARMacy participants during 
COVID-19 in New York City. Nutrients 2024;16:434.

361.	 Nisbet C, Lestrat KE, Vatanparast H. Food security interventions among 
refugees around the globe: A scoping review. Nutrients 2022;14:522.

362.	 Enriquez  JP, Archila-Godinez  JC. Social and cultural influences on 
food choices: A review. Crit Rev Food Sci Nutr 2022;62:3698-704.

363.	 Antwi  J, Olawuyi Y, Ifafore  M, Opara  I. Mixed-methods to explore 
barriers to the use of food security initiatives in a historically black 
college and university (HBCU). BMC Public Health 2024;24:3105.

364.	 Byker Shanks  C, Gordon  NP. Screening for food and nutrition 
insecurity in the healthcare setting: A  cross-sectional survey of non-
medicaid insured adults in an integrated healthcare delivery system. 
J Prim Care Community Health 2024;15:21501319241258948.

365.	 Ardehali  M, Kafu  C, Vazquez Sanchez  M, Wilson-Barthes  M, 
Mosong  B, Pastakia  SD, et  al. Food insecurity is associated with 
greater difficulty accessing care among people living with HIV with or 
without comorbid non-communicable diseases in Western Kenya. BMJ 
Glob Health 2024;9:e016721.

366.	 McHugh SM, Riordan F, Kerins C, Curran G, Lewis CC, Presseau J, 
et  al. Understanding tailoring to support the implementation of 
evidence-based interventions in healthcare: The CUSTOMISE research 

programme protocol. HRB Open Res 2023;6:7.
367.	 Powell  BJ, Beidas  RS, Lewis  CC, Aarons  GA, McMillen  JC, 

Proctor EK, et al. Methods to improve the selection and tailoring of 
implementation strategies. J Behav Health Serv Res 2017;44:177-94.

368.	 He X, Estes L, Konar M, Tian D, Anghileri D, Baylis K, et al. Integrated 
approaches to understanding and reducing drought impact on food 
security across scales. Curr Opin Environ Sustain 2019;40:43-54.

369.	 Borman GD, de Boef WS, Dirks F, Gonzalez YS, Subedi A, Marja H, et al. 
Putting food systems thinking into practice: Integrating agricultural sectors 
into a multi-level analytical framework. Glob Food Sec 2022;32:100591.

370.	 Chavas JP. On food security and the economic valuation of food. Food 
Policy 2017;69:58-67.

371.	 Webb P, Danaei G, Masters WA, Rosettie KL, Leech AA, Cohen J, et al. 
Modelling the potential cost-effectiveness of food-based programs to 
reduce malnutrition. Glob Food Sec 2021;29:100550.

372.	 Chávez-Dulanto PN, Thiry AA, Glorio-Paulet P, Vögler O, Carvalho FP. 
Increasing the impact of science and technology to provide more people 
with healthier and safer food. Food Energy Secur 2021;10:e259.

373.	 Cole MB, Augustin MA, Robertson MJ, Manners JM. The science of 
food security. NPJ Sci Food 2018;2:14.

374.	 Krist  AH, Tong  ST, Aycock  RA, Longo  DR. Engaging patients in 
decision-making and behavior change to promote prevention. Stud 
Health Technol Inform 2017;240:284-302.

375.	 Mugo  EM, Nzuma  R, Adibe  EA, Adesiyan  RE, Obafunsho  OE, 
Anyibama  B. Collaborative efforts between public health agencies 
and the food industry to enhance preparedness. Int J Sci Res Arch 
2024;12:1111-21.

376.	 Sarku R, Clemen UA, Clemen T. The application of artificial intelligence 
models for food security: A review. Agriculture 2023;13:2037.

377.	 Ammar KA, Kheir AM, Manikas I. Agricultural big data and methods and 
models for food security analysis-a mini-review. PeerJ 2022;10:e13674.

378.	 Agarwala  C, Jemaneh  J, Kassie  Y. Government policies and 
sustainable food systems: Navigating challenges, seizing opportunities, 
and advancing environmental and social resilience. Law Econ 
2022;16:88-102.


