@SciMedCentral Annals of Public Health and Research

Research Article *Corresponding author

Terrence W Thomas, Agribusiness, Applied Economics

D e t e r m i n i n g Th e Re u 1' i Vv e W e i g h-I-S 8:5;3:%22% Education, North Carolina A&T State

of Health Care Compared to Other ez oomwe o2

Quality of Life Components Using ~ czzsmomoeero

Fuzzy Pairwise Comparison (FPC) o

* Public Health
Terrence W Thomas* and Murat Cankurt * Health Care Services
* Quality of Life
¢ Fuzzy Pairwise Comparison
University, USA * Health Policy

Agribusiness, Applied Economics and Agriscience Education, North Carolina A&T State

Abstract

Background: Public health interventions aim to enhance overall Quality of Life (QOL) by improving access to health care services, promoting preventive health
behaviors, and reducing health inequalities within communities. QOL is a multidimensional construct shaped by several factors, including the availability and effectiveness
of health care services, food security, spiritual well-being, and community assets. Among these, health care has a particularly significant role, not only by reducing
morbidity and mortality but also by influencing other determinants of well-being. However, the relative contribution of health care to QOL compared to other key
dimensions has not been adequately quantified in previous studies.

Objective: This study aims to determine the relative weight of health care services in comparison to other major components affecting QOL and to provide evidence-
based insights that may support public health policy design and resource allocation strategies.

Methods: Data were collected through a structured telephone survey conducted in 2023. Four main QOL dimensions were evaluated: Health Care, Food Security,
Spiritual Well-being, and Community Assets. The Fuzzy Pairwise Comparison (FPC) method was applied to measure the relative importance of each dimension based on
participants’ perceptions.

Results: The analysis revealed that Food Security carried the highest relative weight (30.32%), closely followed by Health Care (29.03%), while Spiritual Well-
being contributed 26.57%, and Community Assets accounted for the smallest proportion (14.08%). These findings indicate that while food security remains slightly more
influential in determining QOL, access to health care is nearly equally critical.

Conclusions: This study highlights the central role of health care services in improving quality of life within communities. Policies that focus on expanding access to
primary care, strengthening preventive health programs, and reducing disparities in health services are likely to generate substantial improvements in overall well-being.
The findings also emphasize the need for integrated public health strategies that combine efforts to secure adequate nutrition, improve health systems, and enhance social
and spiritual well-being.

INTRODUCTION engagement—are difficult to sustain. Preventive health
systems and equitable care reduce morbidity, extend
longevity, and allow individuals to participate more fully in
social and economic life. For instance, studies have shown
that communities with reliable health systems experience
not only lower mortality but also better food security
outcomes, higher productivity, and stronger resilience to
shocks [2]. In this sense, health operates as both a direct
and an indirect driver of overall QOL.

Quality of Life (QOL) is a broad and multidimensional
concept, encompassing not only health but also food
security, spiritual well-being, and access to community
assets. Over the years, researchers have emphasized that
improvements in QOL cannot be attributed to a single
factor; rather, it is the interplay among these dimensions
that shapes the lived experiences of individuals and

communities [1-3]. Still, one pressing question continues
to guide both scholarship and policy: To what extent does Quality of Life (QOL) is defined as a multidimensional
health—particularly access to health care—contribute to  concept encompassing physical, psychological, social, and
quality of life compared to other factors? environmental domains [4-7]. In the domain of health
research, the measurement of Quality of Life (QOL) is
frequently associated with Health-Related Quality of

Life (HRQoL), emphasizing factors such as morbidity,

Health is often considered the foundation of well-being.
Without good health and access to care, other aspects of
life—such as education, employment, or community
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functional status, and access to healthcare services
[8,9]. However, broader social science perspectives also
include economic security, social connectedness, and
community participation [10-12]. A common limitation
of these approaches is that they rely on additive indices
or standardized tools where domains are either equally
weighted or weighted based on normative assumptions by
researchers [13,14]. While these frameworks do facilitate
comparisons across different population groups, they
frequently obscure the subjective importance individuals
ascribe to different areas of life. A paucity of studies
has endeavored to directly capture people’s priorities
regarding dimensions of quality of life. These studies
have typically used discrete choice or best-worst scaling
methods [15,16]. However, these approaches are rarely
observed in US contexts, where structural inequalities
have the potential to influence the significance of sectors
such as healthcare or food security, and where services
are often deficient. This discrepancy underscores the
necessity for empirical methodologies, such as fuzzy pair-
wise comparison, which can elucidate how communities
evaluate quality of life domains in practice.

To capture this complexity, our study focused on four
critical QOL dimensions: health care, food security,
spiritual well-being, and community assets. These
components were selected because they consistently
emerge in both theoretical frameworks and empirical
evidence from ethnographic studies researchers
conducted as central to human well-being. Adequate
access to health care is a cornerstone of QOL, improving
not only physical health but also reducing inequalities
across populations [2]. Food security is a basic biological
and social determinant, influencing both physical health
and community resilience [1]. Spiritual well-being,
while less tangible, has been demonstrated to enhance
psychological stability and life satisfaction, particularly
in populations facing hardship [3]. Finally, community
assets—such as local resources, civic networks, and social
infrastructure—provide pathways for participation and
belonging, which in turn strengthen overall life satisfaction
[4]. These dimensions also align with our prior research
in underserved communities in Guilford County, North
Carolina, where residents repeatedly highlighted these
areas when describing their lived experiences of QOL [17].

This study addresses the discrepancy which can
arise from using discrete choice and best-worst scaling
methods discussed above. It does this by applying the
Fuzzy Pairwise Comparison (FPC) method to determine
the comparative importance of health care relative to
food security, spiritual well-being, and community assets.
Unlike traditional measures that rely only on objective

health indicators, this approach captures subjective
evaluations directly from community members. By doing
so, it provides insights into how people themselves rank
these dimensions, offering evidence that can inform both
policy design and the allocation of public resources.

The aim of this study is to identify the relative weight
of health care services in shaping QOL, as perceived
by individuals, and to evaluate whether health care is
considered more important than other major dimensions.

H1: According to individuals’ perceptions, the relative
weight of health care in determining Quality of Life is
higher than that of other components.

By integrating subjective perceptions with quantitative
analysis, this research contributes to a more nuanced
understanding of QOL determinants. It provides
policymakers, community planners, and public health
professionals with evidence on how health care is valued
in relation to other critical domains of life, ultimately
supporting the development of targeted and more effective
strategies to enhance well-being.

METHODOLOGY
Research Design

In defining a structural QOL model, the initial model
that comes to mind is that utilized by the WHO. According
to this model, QOL is comprised of six components: physical
health, psychological health, level of independence, social
relationships, environment, and spiritual well-being
[18,19]. In other seminal studies, dimensions such as
spiritual wellbeing, food security and community assets
havebeenaddedtothesevariables[20-22].Accordingtoour
research design, we first conducted in-depth interviews to
identify the components of the community’s quality of life
model. The components we obtained were consistent with
previous literature. Given that the community of focus in
our study is predominantly composed of individuals from
relatively low-education and low-income communities
within Guilford County, North Carolina, United States, we
have endeavored to maintain the structural model in a
manner that is as simple and straightforward as possible.

In considering the data gathered from participants
and the existing literature, this study incorporates six key
factors as influencing the Quality of Life. These variables
are postulated to impact the quality of life, as illustrated
in Figure 1. Our hypothesis is that each of these variables
(health care, spiritual well-being, food security, and
community assets) has an impact on quality of life (Figure
1).
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Figure 1 Structural Model of QOL.

Data Collection

The study was conducted in Guilford County, North
Carolina, in 2023. Data were collected from a sample
of 280 individuals, determined according to standard
sampling procedures for a 95% confidence interval and
a 6% margin of error from the underserved community.
Participants included in the study were purchased from
a sampling company based on the sampling parameters
researchers provided.

A structured telephone survey was developed to
collect quantitative data. The questionnaire incorporated
the identified factors using a Fuzzy Pairwise Comparison
(FPC) format, which was administered through the
Qualtrics online platform. The survey was constructed to
capture individuals’ perceptions of Quality of Life (QOL)
determinant. See figure 1. Each participant was asked to
make pairwise comparisons between these dimensions,
indicating not only which was more important to them, but
also the intensity of that preference.

Although the task was simple in design, it often required
multiple attempts to ensure clarity and accurate responses.
Survey responses were recorded in a secure online
database. The dataset was reviewed for quality control.
Incomplete or logically inconsistent responses, such as
contradictory selections, were removed to maintain the
integrity and reliability of the analysis [22,23]. Ultimately,
208 valid responses were included in the final analysis.

Removing inconsistent questionnaires from the
dataset is a crucial step to improve the quality of the
survey data and ensure the reliability of the results [24].
Inconsistencies may result from contradictions, denials
or illogical responses. Eliminating such data contributes
to a more solid foundation for analysis. A prior study
conducted at the University of North Carolina emphasized
that removing inconsistent or misleading data from an
analysis can increase the reliability of the results [25,26].
We subjected our data to this refinement process [27]. By
removing these data, the sample size decreased to 217. So,

the margin of error in the representativeness of the sample
compared to the population increased slightly but was still
within acceptable limits.

Analytical Approach

The Fuzzy Pairwise Comparison (FPC) method
was used to determine the relative weight of each QOL
component. This method extends classical pairwise
comparison by incorporating fuzzy set theory, which
accounts for the uncertainty and imprecision inherent
in human judgment [24]. Respondents’ choices were
transformed into fuzzy numbers, which allowed
preferences to be expressed on a continuum rather than as
strict dichotomies.

Fuzzy theory began with a paper on —fuzzy sets by
Lotfi A. Zadeh. Fuzzy set theory is an extension of crisp
set theory, allowing for graded or partial membership
rather than only full inclusion or exclusion. Fuzzy sets are
sets with boundaries that are not precise. Thus, fuzzy sets
describe ranges of vague and soft boundaries by degree
of membership [28,29]. The membership in a fuzzy set
is a matter of degree [30]. A fuzzy set is characterized
by a membership function, which assigns an arbitrary
real value between zero and one for each element of the
universe of discourse [31].

FPCwas firstused by Van Kooten, Schoney and Hayward
to study farmers’ goal hierarchies for use in multiple-
objective decision making [32]. The first step in FPC
approach used in this study is data collection using a unit
line segment as illustrated in Figure 2 [33]. We use the Van
Kooten et al. study as an illustrative example. In the study,
two advertisement methods, D (field demonstration) and T
(factory trips), are located at opposite ends of the unit line.
Farmers were asked to place a mark on the line to indicate
the degree of their preferred advertisement method. A
measure of the degree of preference for advertisement
method D over T, 1, is obtained by measuring the distance
from the farmer‘s mark to the D endpoint. The total distance
from D to T equals 1. If r <0.5, advertisement method D is
preferred to T; if r  =0.5, the farmer is indifferent between
D and T and if r >0.5, then advertisement method D is
preferred to T.r =1 orr_ =0 indicates absolute preference
for advertisement method D over T. For example, if r.=1,
then advertisement method D is absolutely preferred to T
[34,35].

Neutral

o I— e |

Figure 2 Fuzzy method for making pair-wise comparison between
advertisement methods D and T.
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In our study, we employed four QOL components. The
number of pair-wise comparisons, A, can be calculated as
follows:

A=nx(n-1)/2 (D

where n = the number of QOL components. Thus, an
individual made 6 pair-wise comparisons in a personal
interview.

In the second step of FPC, for each paired comparison
1), r, (i#j) is obtained. ri].’s values are collected directly
from community members. Also, r, (i#j) is a measure of
the degree by which the community member prefers QOL
component i to component j and r,=1- r; represents the
degree by which j is preferred to i. Following Van Kooten
et al, the individual’s fuzzy preference matrix R with
elements can be constructed as follows:

Qifi=JV¥ij=1..,n
Sy ifi2ivij=1..n (2)
Finally, a measure of preference, y, can be calculated for
each QOL component by using the individual’'s preference
matrix R. The intensity of each preference is measured
separately by the following equation:

w=1-((X-(=1)"n R §"*2) / (n-1) )"(1/2) (3)

uj has a range in the closed interval [0,1]. The larger
value of yj indicates a greater intensity of preference for a
QOL component j. As a result, the individual’s preferences
are ranked from most to least preferable by evaluating the
u values.

To analyze component preference ratings derived from
FPC, nonparametric statistical tests are employed [36].
The Friedman test is used to determine whether the QOL
components are equally important within a block, which
represents an individual’s rankings of QOL components
according to his/her preferences. Since four components
are presented to individuals, each row includes four values
indicatingthe degree of preference for the QOL components.
The null hypothesis states that there is no difference in
preferences for the QOL components among individuals;
alternatively, at least one component is preferred over the
others. Another nonparametric test, Kendall's W, can be
viewed as a normalization of the Friedman test. Kendall's
W measures the level of agreement among more than two
sets of rankings [37]. It ranges from 0 (no agreement) to 1
(complete agreement).

RESULTS AND DISCUSSION

This section presents the findings from the FPC
analysis of the four quality-of-life components: health care,

food security, spiritual well-being, and community assets.
Following the cleaning of survey data, 217 valid responses
were analyzed to estimate the relative weights assigned to
each component. Results are reported in two stages: first,
the descriptive characteristics of the sample, and second,
the comparative importance of the domains derived from
FPC weights. Statistical tests, including the Friedman
procedure, were employed to assess the significance of
observed differences. Table 1 shows the number and
percentage distribution of by these variables according to
their subgroups. The findings obtained from the sample
in Table 1 are compared and interpreted with respect to
Guilford County, NC state data and US averages.

Table 1: The values of demographic variables by subgroups.

Variables Categories Count %
Female 124 |57.14
Gender Male 84 38.70
PNR or missing* 9 4.14
Young Adults (18-24) 5 2.30
Adults (25-54) 114  52.53
Age Early Seniors (55-64) 44 20.28
Seniors (65+) 43 19.82
PNR or missing* 11 5.07
American Indian or Alaska Native 3 1.40
Race Black or African American 88 40.60
White 115 53.00
PNR or missing 11 5.10
Master’s degree or higher 59 27.20
Bachelor’s degree 76 35.00
Associate’s degree 25 11.50
Some college but did not complete degree 26 12.00

Education

High school graduate or GED completed 9 4.10
Some high school 1 0.50
Prefer not to respond 13 6.00
PNR or missing 8 3.70
Married and living with spouse 102 47.00
Married and not living with spouse 17 7.80
Not in a committed relationship (i.e., single) 46 21.20
Relationship Not married but in a committed relationship 11 5.10
Not sure 3 1.40
PNR or missing 28 12.90
Working full time, 35 hrs/wk or more 133 1 61.30
Working part-time, less than 35 hrs./wk 7 3.20
Retired 53 24.40
Employment A full-time stay-at-home parent 8 3.70
Unemployed 6 2.80
Disabled, not able to work 1 0.50
PNR or missing 9 4.10

* Prefer not to respond or missing value; ** Includes self-employed
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Gender: The sample has a higher proportion of Female
respondents (59.62%) compared to Male respondents
(40.39%). Guilford County and the U.S. exhibit a slightly
more balanced gender distribution, with females
accounting for approximately 52% of the population
[38,39].

Age: The sample is predominantly made up of adults
(52.53%), followed by Early Seniors (20.28%) and Seniors
(19.82%), with a lower proportion of Young Adults
(2.30%). In contrast, Guilford County has approximately
9% of the population between the ages of 18-24 and 16%
who are 65 years of age or older [38,39]. Nationally, the
US population has a higher proportion of young adults at
21% and a smaller elderly population at 16% [38]. The
under-representation of young adults is considered to be
limited and may fail to fully reflect the perspectives of this
community.

Race: The racial composition is primarily White
(53.00%) and Black or African American (40.60%), with
smaller representations of American Indian or Alaska
Native (1.40%). Guilford County’s racial demographics
indicate 56% White and 35% Black or African American
[39], aligning closely with the sample. Nationally, the
proportions are 60% White and 13.6% Black [38]. The
elevated representation of Black participants aligns more
closely with Guilford County than national averages,
highlighting the region’s unique demographic composition.

Education: Participants with a Bachelor’s degree
(35.00%) and Master’s degree or higher (27.20%) are
prominent in the sample, collectively surpassing 60%
of respondents. Comparatively, in Guilford County,
approximately 30% of residents hold a Bachelor’s degree
and 14% hold graduate or professional degrees [40].
Nationally, these rates are 21% and 13%, respectively
[38]. The sample reflects a higher education level than both
regional and national averages, suggesting a potentially
more specialized or affluent respondent pool.

Relationship Status: Nearly half of the participants
are married and living with their spouse (47.00%), while
21.20% are single. Guilford County reports a marriage rate
of 43%, with 37% of adult’s single [38]. Nationally, the
marriage rate is 48%, with a similar proportion of singles
[41]. It is observed that the calculated relationship values
in the sample are close to the NC and national values.

Employment: The majority of respondents work full-
time (61.30%), while 24.40% are retired. Guilford County’s
labor force participation rate is 63%, closely reflecting
the employment trend of this sample [40]. Nationally, the
labor force participation rate is 62.6% [42]. It can be seen

that the data obtained from the samples are close to the
county, state and national values.

This study applied the Fuzzy Pairwise Comparison
method to evaluate how individuals perceive the relative
importance of health care in relation to other determinants
of QOL. The Fuzzy Pairwise Comparison (FPC) analysis
provided weighted scores for each QOL dimension (Table
2). Results indicated that Food Security (30.32%) carried
the highest relative importance, followed closely by
Health Care (29.03%). Spiritual Well-Being was ranked
third (26.57%), while Community Assets had the lowest
relative importance (14.08%).

Friedman test confirmed significant differences
among the four QOL components (Chi Square222.12, p
< 0.01), rejecting the null hypothesis that all dimensions
were equally weighted. This suggests that participants
consistently perceived the four dimensions as having
distinct contributions to their overall quality of life.

The Findings Highlight Three Main Points:

Health care ranked as the second most important
dimension, nearly equal to food security. This supports
our hypothesis (H1) that health care would be perceived
as highly influential in determining QOL. The weight of
health care (29.03%) underscores its central role not only
in reducing morbidity and mortality, but also in shaping
other areas of well-being. These findings align with recent
literature showing that access to equitable health care
is directly tied to improved life satisfaction and social
stability [2-35].

Interestingly, food security (30.32%) was perceived as
marginally more important than health care. This reflects
the immediacy of food needs in daily life: individuals often
perceive food availability and affordability as more urgent
than access to medical services. Recent studies confirm
that food insecurity significantly undermines perceived
well-being, particularly in underserved and low-income
populations [1]. The close proximity between food security
and health care weights suggests these two domains are
deeply interdependent.

Spiritual well-being emerged as the third most

Table 2: Fuzzy Pairwise Comparison Analysis Results.

Alternative Names Im;{oe::ilvcee % Mean |St.Dev. Median| Max & Min
Health Care 29.03 0.534  0.150 | 0.500 ' 0.900 0.210
Food Security 30.32 0.557 | 0.170 | 0.576 | 0.900 0.100
Spiritual Wellbeing 26.57 0.488  0.214 | 0.500 | 0.900 0.100
Community Assets 14.08 0.259 | 0.141 | 0.210 0.900 | 0.100

Friedman Test (Chi Square) Score: 222.12 (p-value: 0.001) Alternatives are different
at 0.01.

Ann Public Health Res 12(2): 1140 (2025)

5/8



@SCiMedCentral

Thomas TW, et al. (2025)

important domain, with a relative weight close to food
security and health care. This finding suggests that beyond
material and clinical factors, residents place strong value
on meaning, resilience, and inner resources in sustaining
quality of life. Prior studies confirm that spirituality
often buffers against stress and health challenges in
disadvantaged settings [43,44]. Thus, spiritual well-being
should not be considered peripheral but rather an integral
dimension alongside basic needs such as food and health
care.

In contrast, community assets received the lowest
relative weight. This pattern may reflect limited access
to shared facilities and neighborhood resources in
underserved areas, where immediate concerns such as food
and health dominate decision-making. Previous research
shows that when basic needs are insecure, individuals
tend to undervalue broader community amenities [45,46].
Moreover, studies in food desert and low-income urban
areas find that residents often perceive community
infrastructure as underdeveloped or inequitably
distributed, reducing its perceived relevance to daily
well-being [47,48]. Consequently, the low weighting for
community assets in this study may signal both structural
deficits and a prioritization hierarchy shaped by necessity.

IMPLICATIONS FOR POLICY AND PRACTICE

The findings indicate that food security, healthcare,
and spiritual well-being collectively form triple pillars of
QOL foundation in communities with lower income and
limited educational opportunities. For residents in such
settings, daily survival and resilience are contingent not
only on meeting nutritional and medical needs but also
on sustaining psychological and spiritual resources that
provide meaning and hope amidst structural constraints.
This interdependence suggests that policy interventions
should go beyond fragmented sectoral approaches and
instead design programs that address material scarcity
while also nurturing spiritual /psychological well-being.

Within this triad, health care emerges as a particularly
strategic lever. In contexts where resources are limited,
inadequate preventive care and fragmented access often
create a cycle where untreated conditions exacerbate
financial strain and food insecurity. The strategic
strengthening of local health systems through the
implementation of affordable clinics, community-based
health workers, and culturally sensitive services can
generate a range of spillover benefits. These benefits
include the reduction of household economic vulnerability,
the enhancement of nutritional stability, and the
facilitation of increased participation in community life.

For populations with limited access to formal education,
health programs that integrate treatment with education
(e.g., nutrition counseling, chronic disease prevention
workshops) could prove to be particularly effective. These
programs simultaneously build capacity and address
immediate needs. In this sense, healthcare is about more
than just treating illness; it also provides a foundation
for addressing the challenges that often leave many
underserved communities vulnerable.

LIMITATIONS AND FUTURE RESEARCH

While the FPC method captures perceptions with
greater nuance than binary ranking, the study is limited
to one geographic region (Guilford County, NC). Future
studies should extend the analysis across different regions
and populations, and combine FPC with longitudinal data
to explore how perceptions shift over time. Additionally,
integrating FPC with methods like Best-Worst Scaling
or fuzzy multi-criteria decision-making may enrich
understanding of QOL determinants.

CONCLUSION

This study examined the relative importance of four
Quality of Life (QOL) dimensions (health care, food
security, spiritual well-being, and community assets) using
the Fuzzy Pairwise Comparison (FPC) method. The results
demonstrated that food security (30.32%) and health care
(29.03%) were perceived as the most critical components
of QOL, followed by spiritual well-being (26.57%) and
community assets (14.08%). Statistical tests confirmed
that these differences were significant, highlighting the
distinct role each dimension plays in shaping individual
perceptions of well-being.

The findings of this study suggest that food security,
health care, and spiritual well-being together form
the triple pillars of QOL foundation in underserved
communities. Policies that address only one or two of
these areas risk leaving critical gaps unfilled, as residents’
daily survival and resilience depend on the interaction
of all three. For example, adequate nutrition supports
physical health and reduces the incidence of chronic
disease, while spiritual well-being fosters psychological
resilience that allows individuals to navigate adversity.
Designing integrated interventions that deliberately
target these interconnections will likely yield the greatest
improvements in well-being.

Within this triad, health care emerges as a particularly
strategic lever. In underserved contexts, inadequate
preventive care and fragmented access often create a cycle
where untreated conditions exacerbate financial strain
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and food insecurity. Strengthening local health systems
(through affordable clinics, community-based health
workers, and culturally sensitive services) can therefore
generate spillover benefits: reducing household economic
vulnerability, enhancing nutritional stability, and enabling
greater participation in community life. For populations
with limited formal education, accessible health programs
that combine treatment with education (e.g., nutrition
counseling, chronic disease prevention workshops) are
especially powerful, as they simultaneously build capacity
and address immediate needs. In this sense, health care
does more than treatillness; itanchors a pathway out of the
vulnerability that defines many underserved communities.

Atthe same time, the low weightassigned to community
assets should not be dismissed. While residents prioritize
immediate needs such as food and health, the lack
of value placed on community resources may reflect
structural deficits in public infrastructure and social
capital. Strengthening these assets—through investment
in safe public spaces, accessible social programs, and civic
networks—can create conditions where health and food
security are more effectively sustained over the long term.
Importantly, improving community assets also enhances
collective efficacy, which has been shown to buffer against
neighborhood-level inequalities.

Taken together, these insights call for transdisciplinary
systems oriented multi-sectoral, equity-oriented
strategies that treat health care, food security, and
spiritual well-being as interdependent priorities, while
simultaneously investing in the community asset fabric that
supports them. Such an approach not only addresses the
immediate vulnerabilities of underserved populations but
also lays the groundwork for sustainable improvements in
quality of life.
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