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A B S T R A C T

Disparities in nutrition, such as poor diet quality and inadequate nutrient intake, arise from multiple factors and are related to adverse
health outcomes such as obesity, diabetes, cardiovascular disease, and some cancers. The aim of the current perspective is to present a
nutrition-centric socioecological framework that delineates determinants and factors that contribute to diet and nutrition-related disparities
among disadvantaged populations. The Nutrition Health Disparities Framework (NHDF) describes the domains (biological, behavioral,
physical/built environment, sociocultural environment, and healthcare system) that influence nutrition-related health disparities through
the lens of each level of influence (that is, individual, interpersonal, community, and societal). On the basis of the scientific literature, the
authors engaged in consensus decision making in selecting nutrition-related determinants of health within each domain and socioecological
level when creating the NHDF. The framework identifies how neighborhood food availability and access (individual/built environment)
intersect with cultural norms and practices (interpersonal/sociocultural environment) to influence dietary behaviors, exposures, and risk of
diet-related diseases. In addition, the NHDF shows how factors such as genetic predisposition (individual/biology), family dietary practices
(interpersonal/behavioral), and food marketing policies (societal) may impact the consumption of unhealthy foods and beverages and
increase chronic disease risk. Family and peer norms (interpersonal/behavior) related to breastfeeding and early childhood nutrition
interact with resource-poor environments such as lack of access to preventive healthcare settings (societal/healthcare system) and low usage
of federal nutrition programs (societal/behavioral), which may increase risk of poor nutrition during childhood and food insecurity. The
NHDF describes the synergistic interrelationships among factors at different levels of the socioecological model that influence nutrition-
related outcomes and exacerbate health disparities. The framework is a useful resource for nutrition researchers, practitioners, food in-
dustry leaders, and policymakers interested in improving diet-related health outcomes and promoting health equity in diverse populations.
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Introduction

Disparities in dietary intake and diet-related diseases such as
obesity, cardiovascular disease, hypertension, diabetes, and
some types of cancer are prevalent in the United States and
globally [1]. These nutrition and diet-related health disparities
are driven by multiple factors and are embedded in social de-
terminants of health (SDOH) and structural factors. These
include poverty, lack of access to quality education and
employment, poor quality housing, unfavorable work and
neighborhood conditions, transportation issues, environmental
racism, neighborhood violence, and the clustering of disadvan-
taged groups [2]. These same social factors underscore the dis-
parities observed during the COVID-19 pandemic [3]
compounded by the fact that existing nutrition and diet-related
diseases (for example, obesity) also exacerbate morbidity and
mortality from the virus [4]. Factors at the individual level (for
example, socioeconomic status, employment, and coping skills)
and cultural practices and experiences (for example, family or
community culinary traditions) can influence eating habits, and
dietary preferences and are themselves influenced by social and
structural factors that contribute to diet-related health dispar-
ities. Therefore, addressing the multiple intersecting factors that
influence dietary patterns and their contribution to these
diet-related health disparities is essential for developing effective
interventions to reduce health disparities and promote health
equity.

In addition, neighborhood racial segregation is associated
with unhealthy food environments (for example, food deserts
and swamps), which contribute to nutrition health disparities.
Populations from racial/ethnic minority groups are more likely
to be affected by neighborhood-level factors that impede access
to healthy foods and have fewer constraints regarding marketing
and the density of unhealthy foods and beverages, including fast
food and alcohol. Many disadvantaged populations in under-
resourced neighborhoods also have limited access to supermar-
kets, impacting diet quality [5]. Characteristics of an individual’s
food environment, such as lack of grocery stores and the pres-
ence of fast-food restaurants, are associated with an increased
risk of several chronic diseases such as obesity, hypertension,
cardiovascular disease, diabetes [6], and some cancers [7].
Moreover, socioeconomic factors, such as the higher cost of
purchasing healthy foods, contribute to disparities in diet quality
[8].

Related to the psychosocial perspective, research also sug-
gests that experiencing discrimination can negatively impact diet
quality and nutrient intake [9,10]. One study found that prior
exposure to discrimination was associated with a worse diet and
lower medication adherence among hypertensive Black/African
Americans [11]. Stress is a potential pathway for the relationship
between neighborhood environmental factors, discrimination,
violent crime, and health outcomes such as glycemic control
[12]. Understanding the SDOH and structural factors that in-
fluence diet quality at every level and their interaction is
essential to improving health and reducing diet-related health
disparities. Moreover, the significant drivers of nutrition health
disparities (for example, socioeconomic status, race/ethnicity,
discrimination, disabilities, health literacy, and cultural charac-
teristics) are also associated with lower access to healthcare,
which reflects current and historical systemic racism and bias
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[13,14]. The association between diet quality and healthcare
was illustrated by a recent study that found that food-insecure
adults who consumed low-quality diets or had increased
diet-related comorbidities were less likely to use outpatient
healthcare and had poorer physical and mental health [15].
Those who experience food insecurity, inconsistent access to
enough food, or inadequate food quality, tend to have greater
healthcare utilization and significantly higher annual healthcare
expenditures than individuals who are not food insecure [16].
Factors influencing access to outpatient healthcare are inter-
twined with racism, discrimination, and socioeconomic factors
[15]. Identifying the drivers of diet-related diseases and their
interaction with health outcomes and the healthcare system is
essential for promoting health equity.

This article reviews the state of the science supporting the
NIH Nutrition Health Disparities Framework (NHDF) (Figure 1).
It was inspired by the National Institute on Minority Health and
Health Disparities’ Minority Health and Health Disparities
Research Framework designed to conceptualize factors relevant
to understanding and reducing health disparities. Specifically,
the framework is a multilevel, multidomain model that depicts
various health determinants pertinent to understanding and
addressing minority health and health disparities and promoting
health equity [17]. The NHDF builds upon the Minority Health
and Health Disparities Research Framework to understand the
synergistic interrelationships across the domains that influence
nutrition-related health disparities (biological, behavioral,
physical/built environment, sociocultural environment, and
healthcare system) through the lens of each level of influence
(individual, interpersonal, community, and societal). In this
article, we present this new framework and offer examples from
the research literature to illustrate how the NHDF can inform the
understanding of multilevel determinants of nutrition disparities
and the development and testing of multilevel interventions to
address those disparities. The authors engaged in consensus de-
cision making in selecting nutrition-related determinants of
health within each domain and SE level. The examples provided
are based on scientific literature to illustrate the interaction be-
tween the levels of influence and various domains and are not
intended to be a comprehensive review of the literature. We
particularly highlight research examples representative of the
NIH’s health disparities populations (racial and ethnic minor-
ities, populations with lower socioeconomic status, rural com-
munities, sexual and gender minorities, and those with
disabilities), as well as various stages of the life course. We note
that there is some overlap of determinants across domains,
further highlighting their interconnectedness and the impor-
tance of taking a more holistic approach to understanding and
addressing nutrition disparities.

Overall, this framework can serve as an essential resource for
nutrition researchers, practitioners, food industry leaders, and
policymakers to inform the development of multilevel nutrition
interventions to improve diet quality, diet-related health out-
comes, and health equity in diverse populations.

Biological Domain

At the individual level, there are many biological factors,
including the gut microbiota and genetic predisposition, that are
examples of contributors to nutrition-related disparities. A
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FIGURE 1. The Nutrition Health Disparities Research Framework highlights examples of multiple factors and their intersection that are relevant
to understanding and addressing nutrition-related health disparities. The National Institutes of Health's definition of health disparities populations
includes race and ethnic minorty groups, people with lower socioeconomic status, underserved rural communities, sexual and gender minority
groups, and people with disabilities. In addition, other fundamental characteristics such as sex/gender and geographic region are included in
the framework.
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review of the scientific literature noted variability in microbial
composition among different populations, with those consuming
Western diets having more Bacteroides than Prevotella bacteria,
the latter of which is protective against disease [18]. This review
suggests that individual dietary factors that affect biology,
such as microbial composition, are also influenced by
community-level factors and could lead to nutrition-related dis-
parities. Race and ethnic differences in vitamin D metabolism
and their associations with genetic ancestry have been reported
in many studies [19,20]. A review by Hsu et al. [21] identified
differences between White and Black/African American partici-
pants regarding concentrations of 25-hydroxyvitamin D, fibro-
blast growth factor-23, parathyroid hormone, and 1,
25-dihydroxy vitamin D. The authors concluded that markers
of vitamin D metabolism vary significantly by race and ethnicity,
may serve to maintain bone and mineral homeostasis across
ranges of 25-hydroxyvitamin D production, and may be attrib-
utable to genetic ancestry.

Biological and interpersonal factors can impact diet-related
disparities and chronic disease risk. At the interpersonal level,
researchers have shown that individual gut and oral micro-
biomes are transmitted within households and between spouses,
with notable sex differences. For example, research shows that
females harbor strains more closely related to their families and
social contacts than males [22]. A small study among a Mexican
American agricultural population found a high abundance of
Streptococcus spp. in breast milk and the child’s oral microbiome
at 5 y of age [23]. The mother’s prepregnancy BMI (kg/m2)
correlated with the abundance of Streptococcus spp. and micro-
bial diversity in breast milk [23]. In addition, a systematic re-
view revealed that maternal diet during pregnancy and lactation
might reduce risk of immune-mediated diseases in the child
[24]. Specifically, the study found that supplements such as
probiotics or fish oil may prevent allergies or autoimmune
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diseases. However, for most low-income and vulnerable pop-
ulations, the cost of dietary supplements may be prohibitive,
thus increasing risk of disparities in chronic diseases and con-
ditions. These studies suggest interpersonal interactions, such as
shared susceptibilities between mother and child, may influence
children’s early-life microbial exposures, nutrition, and
health-related outcomes. Also, it highlights the interplay be-
tween multiple levels of influence, including maternal BMI (in-
dividual level), maternal diet during pregnancy and lactation
(interpersonal level), overlaid by structural barriers that impede
access (community level), and affordability of supplements (so-
cietal level) and their effects on child health.

At the community level, differences in susceptibility to
foodborne illness and food safety risks have been reported in
minority and low-socioeconomic populations in the United
States and globally [25]. A higher incidence of listeriosis was
reported in Black/African Americans and Asians than in Whites
[26]. Similarly, evidence of socioeconomic disparities in nitrate
levels in the United States’ drinking water was reported in His-
panic/Latino residents and low-income communities [27]. Dif-
ferences in environmental exposures, including pesticides and
endocrine-disrupting chemicals, were associated with various
diseases (for example, diabetes and cancer) [28,29]. Specifically,
one study assessed carcinogenic contaminants in community
water systems in both California and Texas and observed a
greater cancer risk of communities with a higher portion of
Hispanics/Latinos and Black/African Americans [30].

At the societal level, scientific evidence suggests that failure to
develop, implement, and enforce policies can negatively impact
the environmental health of racial/ethnic populations and those
living in low-income, underserved communities. For example,
failed policies at the federal and local governments resulted in
increased exposure to environmental lead in Black/African
Americans and Puerto Rican children residing in redlined
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impoverished neighborhoods in New York City [31]. One study
documented the complex policy and regulatory challenges with
tribal, federal, state, and county jurisdiction in restoring deterio-
ratingmunicipal water andwastewater infrastructure in American
Indian communities [32]. Opportunities exist to strengthen and
equitably enforce policies that impact communities that have been
economically and socially marginalized to reduce diet-related
disparities and chronic diseases. A prime example is the Flint
water crisis that led to contamination in predominantly Black/-
African American communities in Flint, Michigan [33]. This
example highlights the intersecting levels of influence that exac-
erbated the ill-effects in these severely impacted predominately
Black/African American communities. Levels of influence include
lead contamination in these geographically defined communities
(community level), failure of local government to respond (soci-
etal level), and increased intake of sugar-sweetened beverages
because of contaminated water (individual level and behavioral
domain) [34], which negatively impact diet quality among a
population that already experiences challenges to accessing
healthcare (healthcare system), and high rates of morbidity and
mortality from chronic diseases.

Behavioral Domain

Dietary behaviors and poor eating patterns contributing to
health disparities result from a complex interplay individual,
interpersonal, community, and societal factors. Although be-
haviors are often considered an individual choice, diet is shaped
by a host of additional reinforcing factors, ranging from peer and
family relationships to community resources and societal norms,
practices, and policies, including those impacting the cost of
food, availability and access to food retailers, and media and
advertising exposure. Food choice is quite complex and
embedded in a broader context of activities in one’s daily
life, which is ultimately shaped by the food and social environ-
ments [35].

Behavioral factors at the individual level, such as dietary
intake, eating patterns, and coping strategies (e.g., excessive
alcohol consumption), contribute to and perpetuate diet-related
health disparities [36]. Poor diet-related behaviors that
contribute to chronic disease include low intake of fruits, vege-
tables, whole grains, and fatty fish, paralleled with increased
intake of processed foods high in saturated fat, sodium, and
added sugars, and overconsumption of sugar-sweetened bever-
ages [1]. Because of the economic drivers of food prices, these
processed foods are often more widely available and cheaper
than healthier food options. An individual’s socioeconomic sta-
tus is, therefore, a critical influencer of their dietary behavior
and disparities in dietary intake. Research suggests that adoles-
cents from low- and middle-income households consume more
snacks with added sugar when compared with those from
high-income households, and those living in low-income
households were less likely to consume milk and fruit as
snacks [37]. For some older adults, food insecurity may be
associated with lower-income and poor diet quality [38].
Research on adherence to dietary patterns that promote health
(e.g., Dietary Approaches to Stop Hypertension diet) shows that
Black/African American adults have lower dietary quality scores
than other racial and ethnic groups [39,40]. Exposure to stress
and dietary coping strategies may be another driver of these
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disparities, with research suggesting that diverse racial and
ethnic groups are susceptible to stress-induced unhealthy eating
patterns [41]. Similar trends have been shown in disabled adult
females [42] and children with intellectual disabilities showing
lower intakes of fruit and vegetables than children without dis-
abilities [43]. Time scarcity at the individual level is especially
important for populations of lower socioeconomic status and
plays a critical role in food consumption patterns, such as de-
creases in food preparation at home and increases in fast food
consumption [44].

Interpersonal relationships, including peers and family
members, can also shape dietary behaviors. During childhood,
dietary habits and preferences are shaped by the foods served in
the home, family meals, and in the school food environment [45,
46]. Studies suggest that parents’ diet and parenting style play a
significant role in shaping children’s dietary quality and intake
[47], with more authoritarian parenting practices related to
higher BMI percentiles among Black/African American adoles-
cents [48]. Meanwhile, findings among children with intellec-
tual disabilities demonstrated that children with parents using
restrictive practices were less likely to develop unhealthy eating
behaviors compared with parents who less frequently used these
parenting practices [49]. Household composition (for example,
intergenerational households) and household members’ dietary
needs and preferences can also shape dietary behaviors.

Communities are often first conceptualized geographically.
However, today’s increasingly interconnected context offers
many ways to define communities, and shared interests, con-
cerns, or priorities may more broadly characterize their collec-
tive behaviors and scope of influence on diet-related health
outcomes. One mode of community influence is participating as
research partners to develop or evaluate interventions to pro-
mote healthy diet and nutrition. Studies suggest that effective
approaches for shaping the food environment may include
tailored, culturally adaptive, actionable interventions that ac-
count for the diverse community characteristics, perspectives,
and interests (for example, residents, consumers, producers, and
retailers). Evidence from the research community can inform
recommendations supporting program or policy changes to
address diet-related diseases. Communities motivated by col-
lective interests may then form coalitions, implement new pro-
grams or interventions [50], or advocate for societal-level
policies [51,52] to address healthy food access (for example,
food-related inequities accentuated during the COVID-19
pandemic) or dietary equity.

In response to community action advocacy, universal or tar-
geted policies at the societal level—such as those on taxes [53],
subsidies, packaging, financial incentives, behavioral economic
strategies [54], or availability and promotion of programs [53,
55,56]—can impact dietary behavior [57]. In some instances,
policies and programs aimed at addressing diet-related health
disparities—such as Supplemental Nutrition Assistance
Program-Education (SNAP-Ed)—may achieve local success by
improving food security across rural or urban communities [56],
yet have limited efficacy in supporting nutritious purchases
across all racial or ethnic participants [58]. Although impactful,
a policy approach to promoting healthy dietary behaviors may
require a long-term, integrated systems view. Regulatory and
legislative actions have varied scopes and success, acting
through the federal, tribal, state [59], or local government [60].
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For example, evidence suggests that the most effective in-
terventions in American Indians' nutrition-related outcomes
combine multilevel policies that govern the food supply with
educational strategies [55]. Furthermore, the influence of policy
on behaviors is dynamic and, at times, multidirectional [53].
Although policies can influence diet-related behaviors, impor-
tantly, policies may also motivate behavior changes in collective
and influencial players such as retailers, producers, industries, or
businesses. These sectors are also active participants in shaping
the food environments in which people live and work, and can
advocate for policies reflecting their best interests.

Physical/Built Environment Domain

The built environment—that is, the physical surroundings
where we live, learn, work, and play—has an integral role in
affecting nutrition-related health disparities at the individual,
interpersonal, community, and societal levels. On an individual
level, the built environment directly impacts what foods in-
dividuals have access to and should be considered in rural,
urban, and suburban interventions and community planning
practices. For example, studies suggest that closer and more
frequent proximity to fast-food restaurants in urban [5] and rural
settings [61], which are often predominant in lower socioeco-
nomic status and minority neighborhoods, can increase an in-
dividual’s fast-food exposure and consumption [5,62]. Similar
patterns are seen for unhealthy alcohol use in disadvantaged
neighborhoods and vary by race/ethnicity and rurality [63].
Transportation options can further impact exposures: food de-
serts and limitations on walking and public transportation,
especially for those with disabilities, to convey groceries may
limit healthier food accessibility [61,64,65], although easy ac-
cess to transportation and multiple stores within a geographic
location can increase exposure to desired, valued foods [66].

Similar built environment factors come into play at the
interpersonal level in household, school, and workplace
food environments. For example, in predominantly low-
socioeconomic status neighborhoods, increasing availability of
supermarkets and healthy and affordable food options in the
built environment [5], including through the presence of The
Special Supplemental Nutrition Program for Women, Infants,
and Children (WIC)–certified stores [67], can have a positive
impact on parental purchases, exposures within the home for
their children, and in reducing childhood racial/ethnic health
disparities [68]. In the school setting, limited healthy foods and
increased availability of unhealthy beverages, snacks, and meals
are associated with fewer servings of produce consumption by
adolescents [69]. On college campuses, students may face
financial constraints, and the convenience and affordability of
on-campus foods, limited transportation to off-campus grocery
stores, and alternate options can directly impact food accessi-
bility [64].

At the community level, the built environment includes
community resources and the community and neighborhood
food environments (for example, food deserts, and food mar-
keting). Studies have found associations between neighborhood
food environment and poor health outcomes in populations with
the highest obesity rates in the United States—people of low-
socioeconomic status, racial/ethnic minorities, rural residents
5

[70], and those with disabilities [71]. However, interventions
that aim only to address unidimensional aspects of food access at
the community level (for example, opening new grocery stores)
have shown inconsistent findings related to improved diet
quality [72,73]. To understand this further, researchers have
explored how food environments differentially affect social
groups by supporting access to healthy, affordable food for some
communities [74], including how retail food environment
intervention strategies could better align with traditional foods
among American Indians [75]. Barriers and facilitators of equi-
table access to healthy foods are also relevant in the emerging
online grocery environment [76].

At the societal level, the built environment is defined and
impacted by multiple societal structures, including policies,
zoning, and marketing. The racial, ethnic, and economic injus-
tice in the United States food system has been influenced by laws
and zoning that led to housing discrimination (for example,
redlining) and persistent food inaccessibility issues [77]. The
historical practice of redlining has lingering effects on racial
segregation, contributing to disparities in access to community
resources that promote healthy behaviors. More recent federal
and state policies have led to some benefits, but wide disparities
for racial/ethnic minority subgroups remain [61,78]. In addi-
tion, many studies have shown that marketing can influence food
and beverage consumption. Children from minority and socio-
economically disadvantaged backgrounds are disproportionately
exposed to unhealthy food advertising through media and mar-
keting that is targeted to their communities, and researchers
have advocated for regulations to restrict harmful food adver-
tising to children to improve children’s diets and reduce in-
equities in dietary intake [79,80]. For example, one study among
Hispanics/Latinos found that they faced disadvantages regarding
healthy lifestyle messaging and health-promoting food environ-
ments [81]. Finally, disparities in young children’s social and
physical childcare environments persist, with gaps in resource
allocation and policies for health equity [82]. An example
highlighting the interplay between multiple levels of influence
could include families living in geographic areas with limited
access to affordable and healthy food options, such as food de-
serts. In this environment, proximity to fast-food restaurants can
increase the intake of these foods (individual level). The lack of
available grocery stores or supermarkets can negatively impact
parental purchases of healthy food for the family (interpersonal),
and a lack of green space and sidewalks can affect levels of
physical activity (community-level). Structural interventions to
address food deserts should target barriers (for example, zoning
laws) to eliminate housing discrimination (societal level) leading
to improvements in food access, diet quality, and overall health.

Sociocultural Domain

The sociocultural environment refers to beliefs, attitudes,
norms, and values held by individuals, families, social networks,
organizations, communities, and societies that create a particular
social climate related to food, eating, and nutrition. The social
environment, in turn, drives nutrition-related behaviors, prac-
tices, policies, and laws across all socioecological levels.

At the individual level, sociodemographic characteristics and
cultural factors affect food accessibility, preferences, and
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behaviors. For example, historical and cultural norms influence
home food preparation methods that could contribute to disease
(for example, the use of lard instead of vegetable oil). Higher
socioeconomic status and educational attainment, which are
associated with greater health literacy and holding health-
conscious beliefs, are associated with healthier diets as well as
adherence to recommended dietary restrictions for individuals
with chronic conditions [83,84]. Among immigrant populations
in the United States, acculturation is associated with higher
consumption of processed foods and fast food, whereas adher-
ence to traditional cultures is associated with greater fruit and
vegetable consumption, fiber consumption, and home-cooked
meals [85–87]. Interventions to promote adherence to tradi-
tional cooking and dietary practices may improve diet quality
among immigrants and their families.

At the interpersonal level, the immediate social environment
within families and peer groups can predict eating behavior and
nutrition. Family norms and social support around fruit and
vegetable intake are associated with greater individual intake
among low-income adults [88]. Others found that social net-
works (for example, interactions with family, friends, and
neighbors) were associated with higher fruit and vegetable
intake and better nutritional status among older adults [89,90].
The experience of discrimination within schools and workplaces
is associated with greater food insecurity among females, even
after controlling for other relevant sociodemographic factors
[91]. Experiencing weight-related teasing, more prevalent
among racial/ethnic minorities and those of lower socioeco-
nomic status, is associated with disordered eating and unhealthy
weight control behaviors [92]. In addition, interpersonal
discrimination is associated with alcohol use/abuse and un-
healthy diet and eating behaviors [93]. Simulation modeling
suggests that social network norms regarding healthy eating are
critical to the success of upstream policy interventions, such as
improving school meal quality to reduce racial disparities in
obesity [94].

Communities, whether they are residential neighborhoods,
cities, counties, or online groups, can also shape nutrition-related
outcomes. A sense of community cohesion and connectedness,
which may result in increased resource and knowledge sharing,
is associated with decreased food insecurity and may mitigate
racial/ethnic disparities [95,96]. Community connectedness
may contribute to increases in body esteem for sexual and gender
minorities, which can help protect against disordered eating
[97]. Community norms and social support around fruit and
vegetable intake also increase consumption, even after control-
ling for family and peer norms [88]. Behavioral economic
nudges such as product placement of healthy foods and bever-
ages in neighborhood corner stores may influence purchasing
behaviors in low-income communities [98].

At the societal level, food production and distribution prac-
tices and policies can contribute to nutrition-related disparities.
Highly processed foods with low production costs are dispro-
portionately offered to low-socioeconomic status, racial/ethnic
minorities, and rural communities, whereas higher-cost fresh
and organic foods are less available. Food availability in disad-
vantaged communities can lead to stereotypes about food pref-
erences and can be used to justify maintaining options limited to
low-cost, highly processed foods [99]. Targeted marketing of
unhealthy and fast foods that conform to food preference
6

stereotypes in racial/ethnic minorities and lower socioeconomic
status populations contributes to poor nutrition and food inse-
curity [100]. Societal stigma toward using government assis-
tance may contribute to limited uptake of benefits, such as SNAP
and WIC, and racially biased monitoring and revocation of these
benefits for racial/ethnic minority families can further limit ac-
cess [95].

Healthcare System Domain

The healthcare system plays a critical role in influencing diet-
related disparities associated with poor dietary quality and
adverse health outcomes, particularly for disadvantaged pop-
ulations at high risk of chronic diseases. At the individual level,
healthcare-based interventions focused on health literacy and
self-efficacy may improve health-related behaviors [101].
However, the success of these programs depends on access to
care, knowledge/skills to comprehend messages, and availability
of resources at the individual level to address diet-related be-
haviors while considering socioeconomic status when examining
disparities in health-related skills and behaviors [102]. Research
opportunities within healthcare settings include comparative
effectiveness trials of medical nutrition therapy interventions in
various population subgroups, improved identification of bar-
riers to dietary adherence, innovative approaches for behavior
modification, patient-centered counseling, and connections to
appropriate resources for individuals who report food insecurity
[103].

At the interpersonal level, patient–provider interactions,
integration of the nutrition care process, effective communica-
tion, and patient-centered decision making directly inform
healthcare outcomes and behaviors [104–106]. Healthcare pro-
viders vary in their awareness of the connections between food
insecurity, chronic health conditions, disabilities, health out-
comes, communication strategies, and unconscious biases in
patient care. Limited clinical awareness of these factors plays
significant roles in the appropriate identification and resolution
of nutrition-related disparities. Medical nutrition therapy bar-
riers in clinical and community settings include program and
staffing costs, reimbursement concerns, sociocultural norms, and
organizational structures [104,107,108]. Further research on
interventions designed to 1) improve patient–provider commu-
nication, 2) identify systemic barriers, 3) improve access to
healthcare, 4) identify and implement best practices and tools to
screen for food insecurity, 5) enhance training to counter racial
and gender-based implicit biases, 6) improve the efficiency of the
nutrition referral process to clinicians and federal nutrition
assistance programs, and 7) enhance a greater understanding of
patient-level factors impacting screening and treatment de-
cisions will be necessary to overcome disparities.

At the community level, healthcare systems can serve as direct
links to social services and community groups addressing food
insecurity; however, efforts to assure community engagement are
critical, including recognition that food insecurity co-occurs with
other social needs [109–111]. Best practices for implementing
these services are needed, including systematic screening pro-
cedures, continuous identification of community assets and re-
sources, staff training, and methods for referring patients to the
community and other resources while assuring privacy and dig-
nity. Barriers to resource connections at the community level
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include inadequate resources and difficulty accessing programs,
low health literacy and language accessibility, stigma and
discrimination, and fear of immigration policies [112,113].
Future research using sustainable implementation models is
needed to establish a strong evidence base on the effectiveness of
screening and referrals to community-based services.

At the societal level, increasing access to healthy foods and
integration of medical nutrition therapy and food assistance
policies and programs have the potential to advance equity in
nutrition and access to healthy, affordable foods for all [114,
115]. Current challenges include restrictive nutrition assistance
eligibility criteria and burdensome enrollment procedures [116].
Systemic changes are needed to expand access to these programs
to include vulnerable populations such as individuals with
mobility disabilities, populations with limited retail options for
healthy foods, low-wage workers and single-parent households
with limited time availability, and individuals with trans-
portation limitations. Opportunities exist to develop and imple-
ment novel federal and state-level reimbursement and payment
models, such as the Medicaid 1115 and 1915 waivers, with
flexibility to incentivize screening and referral procedures for
food insecurity. Stabilizing financial, technical, and policy sup-
port for nutrition assistance programs and incorporating SDOH
principles and barriers into medical education curricula will be
critical to reaching these goals [116].
Nutrition Disparity Example: Black/African
American and Hispanic/Latino Teenagers with
Obesity

Because childhood obesity is a severe problem in the United
States, we highlight an example of the multiple determinants of
obesity among Black/African American and Hispanic/Latino
teenagers using the NHDF, specifically focusing on the behav-
ioral and physical/built environment domains (Figure 2). This
example focuses on an impoverished neighborhood with higher
proportions of residents from diverse racial and ethnic groups
with overweight or obesity and has reported food insecurity
(individual level). Many of the families in this community are
Le
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underemployed, have an income below the federal poverty level,
and face many stressors as they try to balance competing de-
mands to survive. On the basis of December 2023 United States
Bureau of Labor Statistics estimates, the unemployment rate is
3.7% in the United States, with higher percentages for Black/
African American individuals (5.2%), followed by individuals
from Hispanic/Latino groups (5.0%) compared with Whites
(3.5%) [117]. Being unemployed or underemployed is a social
stressor that has deleterious effects on families’ health and can
contribute to food insecurity, worsening nutrition, and
increasing obesity risk [118]. Although there are federal policies
for food assistance programs (for example, SNAP) to address
food insecurity (societal level), lack of and limited access to
transportation to the nearest service center, limited time avail-
ability, and stigma may be barriers to accessing these nutrition
services. Because of the constraints of limited resources and
competing job demands, many families are also unable to have
meals together. Research has shown that family meals (inter-
personal level) are associated with better diet quality (behavioral
level) and reduced obesity risk among youth, especially Black/-
African American teenagers [119,120]. In this case study, many
teenagers ate meals without parental engagement (interpersonal
level). This negative behavior, as well as issues with emotional
eating, weight bias, and stress, can devastate nutrition and
health.

Because of the legacy of historical government redlining and
racial neighborhood segregation, the family has low access to
affordable, healthy foods (due to the lack of full-service grocery
stores), limited resources for physical activity (for example, lack
of parks, and sidewalks), and ready access to poor quality food
options (for example, alcohol, sugar-sweetened beverages, and
fatty meats) (community level). After school, many teenagers
frequently visit neighborhood corner stores and fast-food res-
taurants, subsequently consuming cheap, caloric-dense, and
ultra-processed foods and snacks. Moreover, they were also
exposed to unhealthy food marketing through media adver-
tisements. On average, research suggests that Black/African
American children are exposed to 1.58 more hours of screen
time per day compared with their White counterparts [121].
According to a 2019 Rudd Center Study, Black/African
vels of Influence
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American youth are exposed to 75% more fast-food advertise-
ments than their White counterparts [80]. Food and beverage
marketing targeting Hispanic/Latino youth reveals significantly
more frequent advertising on Spanish network TV, and those
that encourage the consumption of low-nutrient and
calorie-dense foods and beverages [81]. Black/African Amer-
ican and Hispanic/Latino celebrities are also used to attract and
market to young, particularly Black/African American and
Hispanic/Latino consumers. Overall, the interactions and syn-
ergistic relationships between these described factors can
negatively impact nutrition-related health outcomes and widen
obesity disparities among youth. Unfortunately, without direct
intervention at multiple levels of influence outlined in the
NHDF, many Black/African American and Hispanic/Latino
teenagers with obesity are at persistent risk of nutrition- and
obesity-related chronic diseases such as type 2 diabetes, car-
diovascular disease, and cancer throughout their life course.
This example describes the complexity associated with the
design of interventions that address not only the individual but
also the community and societal levels that are broad in scope
and could have significant reach in improving diet quality,
reducing obesity risk, and improving health equity.
Discussion

We discussed the NHDF framework and provided examples to
illustrate how the framework can inform the understanding of
the multilevel determinants of nutrition disparities. In this sec-
tion, we use the framework to highlight key considerations for
researchers and practitioners interested in designing in-
terventions to address nutrition health disparities. We discuss
and provide examples highlighting the importance of 1) devel-
oping multilevel interventions and systems approaches, 2)
identifying accurate measures specific to the community, 3)
conducting community-engaged research, and 4) having a
diverse nutrition workforce to address the challenges of nutrition
health disparities.
Importance of multilevel interventions
Addressing the complexities underlying the causes of diet-

related health disparities requires a multifaceted, multilevel,
and systems approach [122,123]. Historically, community-based
dietary interventions have been shown to be ineffective or have
demonstrated limited biologically meaningful impact because
they have operated within the individual-level and/or interper-
sonal domains, failing to account for the interacting systems that
contribute to diet-related behaviors and disparities [124]. At the
same time, dietary interventions that exclusively involve envi-
ronmental or policy changes may also be ineffective if not
accompanied by corresponding changes in diet-related knowl-
edge, attitudes, and behaviors among individuals and families.
Taking a multilevel, systems approach includes the incorpora-
tion of the domains and levels of influence within the NHDF,
such as the biological factors, individual and family behaviors,
larger societal forces, sociocultural factors, the built environ-
ment, and healthcare access [125].

Below, we highlight exemplary studies that take a multifac-
eted, multilevel approach. This includes Shape Up Somerville,
which had a whole-of-community intervention to address
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childhood obesity and included engagement with school ad-
ministrators, parents, school food service providers, before- and
after-school programs, healthcare providers, restaurants, and
local media [126]. The Baltimore Healthy Stores study is another
community-based program that included multiple components
in the corner store setting—increased stock of more nutritious
foods, point-of-purchase promotions, signage for healthy
choices, and interactive nutrition education sessions with con-
sumers [127]. Both are excellent examples of intervention
research that targets multiple domains of the NHDF.

Aiming to understand and address these interwoven root
causes of diet- and nutrition-related disparities, the NIH has
increasingly invested in this area of research through specific
initiatives. NIH’s recent and current Notices of Funding Oppor-
tunities include the Time-Sensitive Obesity Policy and Program
Evaluation, which encourages research to examine the potential
impact of new policies or programs likely to influence obesity-
related behaviors [128]. Also, relevant Notices of Special Inter-
est include “Stimulating Research to Understand and Address
Hunger, Food and Nutrition Insecurity” [129], “Preventive In-
terventions to Address Cardiometabolic Risk Factors in Pop-
ulations that Experience Health Disparities” [130], and “Using
Systems Science Methodologies to Protect and Improve Child
and Reproductive Population Health” [131]. Notices of Special
Interest are linked to research project (R01) awards and other
projects performed by the applicant in an area of their specific
interest (for example, K awards) and provide an opportunity to
conduct research using the NHDF.

Measures: importance of accuracy, representation
across heterogeneous communities

When conducting research within the aforementioned levels
and domains of the NHDF, it is essential to consider study par-
ticipants’ characteristics, such as age, sex, race/ethnicity, health
literacy, cultural beliefs and practices, and the appropriateness of
chosen assessment measures. For example, access to technology
and the selection of nutrition measures are dependent on popu-
lation health literacy as well as cultural appropriateness of the
measurement tools and databases, especially when intervening
to change dietary patterns [132]. Although the utilization of
similar tools across studies could allow for more direct compa-
rability of findings, the validity, precision, and accuracy of an
assessment measure may not be appropriate across heteroge-
neous communities. The choice of measures should represent the
study population and ideally be developed in consultation with
the communities represented in the study. Assessment measures
may need to be modified, and researchers may thus need to step
back and reconsider developing, adapting, and applying tools
from different approaches.

The National Collaborative on Childhood Obesity Research
convened a workshop in 2019 to discuss why the assessment of
diet and physical activity among children, families, and com-
munities at high risk of obesity needs to be conducted differently
from measurement in other populations and communities, and
particularly how SDOH can be incorporated into measurement
approaches [133]. To address recommendations from these
discussions, a Decision Tree was developed to guide consider-
ations for creating new and adapting existing measures for
high-risk groups [134]. Other areas warrant additional research,
especially the development of methods and guidance to
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accommodate the need to balance standardization against
tailoring and supporting efforts to ensure that measures and their
implementation are culturally appropriate. In all aspects, re-
searchers should identify the appropriate measures that align
with the study objectives, population, and contexts in which the
study is conducted.

Community-engaged research
When working in communities that experience nutrition and

diet-related disparities and those that have historically been dis-
enfranchised or excluded, community-engaged research involving
community-based organizations and key interest groups is an
approach to ensure inclusivity in research. Community engage-
ment (community level) in research is defined as “a process of
inclusive participation that supports mutual respect of values,
actions, strategies, and opinions for authentic partnerships” [135]
and includes diverse voices, built-in learning opportunities, and
continuous communication [51]. Well-designed and implemented
community-engaged research projects [135] have been shown to
advance community goals and minimize risk of re-traumatization
in communities, which is critical for research aiming to reduce
diet-related disparities. Given constraints on time, adequate
compensation, and resources for involvement in research (e.g.,
childcare services) may be important to consider when conducting
community-engaged research in communities experiencing health
disparities. Community-engaged approaches may also help to
train a well-prepared workforce of culturally sensitive practi-
tioners with a deeper knowledge of SDOH and better insights on
effective strategies to address health and social injustice. Sys-
tematic reviews have found the effectiveness of community in-
terventions to increase fruit and vegetable consumption most
successful when implemented as part of a multicomponent pro-
gram [136]. Given the complex, multifactorial causes of
diet-related disparities, the involvement of a variety of perspec-
tives is critical to the success and potential public health impact of
interventions.

Despite growing recognition of the importance of community
engagement, nutrition professionals require tools to implement
and evaluate interventions through approaches purposely paired
with community partners or interest groups. Also, it is essential
to build awareness of newly emerging opportunities to support
community-engaged research driven by community priorities
and connect them to spaces where community assets and wisdom
already exist and can be leveraged to address nutrition-related
health disparities. One such opportunity is through the NIH
Common Fund’s Community Partnerships to Advance Science
for Society (ComPASS) Program [137]. Supporting research to
improve health outcomes in communities affected by health
disparities and inform social policies, systems, (societal level),
and practices (behavioral level) to achieve optimal health,
ComPASS uses a broad strategy to address structural factors that
impact multiple dimensions of health, enabling communities and
researchers to work collaboratively as equal partners in all
phases of the research process.

Diversity in the nutrition workforce
A strong and diverse workforce reflective of communities and

their populations will be critical in addressing the complex,
multilevel challenges driving nutrition-related health disparities.
Enhancing diversity among nutrition professionals, healthcare
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providers, policymakers, and researchers, possibly to resemble
the communities they serve, can bring different perspectives and
lived experiences with the potential to develop innovative stra-
tegies and collaborations that meet the needs of individuals,
families, and communities at risk for nutrition-related health
disparities. Novel efforts and commitments seeking to attract
individuals early in the educational spectrum (e.g., career fair
exposure in middle and high school) and retain them throughout
their careers are critical for growing and diversifying the nutri-
tion workforce; however, programs designed to improve the
culture and environment in the workplace, augment effective
mentoring strategies, and retain and reward individuals from
diverse backgrounds throughout their career trajectory are also
needed. An effort to achieve diversity in the nutrition research
workforce is the NIH-funded consortium, Bringing Resources to
Increase Diversity, Growth, Excellence, and Scholarship for
Nutrition, Obesity, and Diabetes Research, which provides
career development programs for early career scholars from
diverse backgrounds [138]. Such programs designed to advance
and sustain diversity will need rigorous evaluation plans to
identify the most efficacious approaches so that programs proven
to meet the needs of communities and partners in a scalable,
sustainable manner continue to be supported, disseminated, and
implemented. Based on research goals, the NHDF (Figure 1) can
be used to identify mechanisms that can inform the development
of multilevel nutrition interventions to prevent or reduce health
disparities in diverse populations.
Conclusions
Given the disproportionate burden of diet-related diseases

and poor diet quality among disadvantaged populations in the
United States, frameworks are needed to better understand how
these disparities are perpetuated, with the ultimate goal of
guiding the development of effective interventions to address
these nutritional health disparities. Essential to this process are
community partnerships, a diverse workforce, structural and
policy-level changes, and the collective will and determination
to eliminate health disparities. To this end, this article reviews
the NHDF to understand howmultilevel determinants contribute
to nutrition-related health disparities and the complexities of
these interrelated factors. This framework expands our under-
standing of the synergistic relationships between the biological,
behavioral, environmental, sociocultural, and healthcare do-
mains and among factors at different levels of the socioecological
model. It helps elucidate how these intersecting factors influence
diet quality and exacerbate nutrition-related health disparities
and diet-related chronic disease.

There is a critical need for multidisciplinary partnerships to
create a comprehensive research agenda to reduce hunger,
improve diet quality, increase access to healthy food, and elim-
inate health disparities. National efforts include the 2022 White
House Conference on Hunger, Nutrition, and Health [139],
which is developing partnerships with community-based orga-
nizations, the healthcare community, nonprofit organizations,
and food companies to end hunger and reduce diet-related dis-
eases and disparities. The NHDF is a resource that can be used by
various entities such as researchers, practitioners, food industry
leaders, and policymakers to inform the identification of viable
intervention targets to tackle nutrition-related health disparities
and, ultimately, advance nutrition equity.
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