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Highlights

What are the main findings?

e  Navarra Food Bank users reported significantly poorer health-related quality of life (EQ-5D-5L)
than the general population of Navarra, with notably lower VAS scores (73.56 vs. 88.1).

e  The most affected dimensions were anxiety/depression (62.9%) and pain/discomfort (55.7%),
showing substantially higher prevalence than in the general population.

What are the implications of the main findings?

e  Food banks may serve as key settings for early identification of health vulnerability, particularly
mental health problems, beyond their nutritional support role.

e  Integrating social and health interventions (e.g., psychosocial support and referral pathways to
primary care and community resources) could help reduce HRQoL inequalities among food-
insecure populations.

Abstract

Background: Food bank users experience food insecurity, which is a social determinant of health
associated with poorer physical and mental outcomes. However, there is little evidence in Spain
regarding the health-related quality of life (HRQoL) of food bank users. Objectives: To assess the
HRQoL of users of the Navarra Food Bank (BAN) by identifying the associated factors and comparing
it with the general population. Methods: Cross-sectional study of heads of families using the BAN.
Simple random sample of 350 from a population of 2,749 families (p and q 0.5). We evaluated HRQoL
using the EQ-5D-5L scale via telephone survey. We analyzed scores on the utility index (EQ-5D-5L
Index) and the visual analog scale (VAS), as well as the distribution of problems related to mobility,
personal care, daily activities, pain/discomfort, and anxiety/depression. To enhance interpretability
and avoid the influence of arbitrary thresholds or extreme values, the VAS and EQ-5D-5L Index
variables were dichotomized into higher and lower health-related quality of life (HRQoL) groups
using a data-driven K-means cluster analysis. Subsequently, binary logistic regression was applied
to identify factors associated with the higher HRQoL group, with age, sex, socioeconomic variables,
and EQ-5D-5L dimensions included as independent variables. Odds ratios with 95% CI were
calculated. Results: The VAS was 73.56 (71.62-75.50) compared to 88.1 in Navarra. The prevalence of
problems with mobility, self-care, daily activities, pain/discomfort, and anxiety/depression was
higher in all cases than in Navarra: 25.5% vs. 13.0%; 8.7% vs. 5.3%; 19.7% vs. 8.0%; 55.7% vs. 35.7%;
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and 62.9% vs. 17.3% (all p < 0.001). Sociodemographic variables (age, sex, education, and
employment) showed no significant association with HRQoL clusters (p > 0.05). Conversely,
controlling for age and sex, belonging to the group with the highest VAS was associated with a lower
prevalence of problems: Mobility OR= 3.91 (95% CI: 1.84-8.30); Daily Activities OR= 2.98 (95% CI:
1.16-7.65); Pain/Discomfort OR=3.36 (95% CI: 1.64-6.89); and Anxiety/Depression OR= 2.84 (95% CI:
1.41-5.73). Belonging to the group with the highest EQ-5D-5L Index was not significantly associated
with Anxiety/Depression (OR = 1.62; 95% CI: 0.73-3.56), whereas the remaining dimensions showed
similar significant associations. Conclusions: Users of the Navarra Food Bank have a significantly
worse HRQoL than the general population, primarily associated with a high prevalence of mental
health challenges and pain. These findings highlight that food banks are critical touchpoints for the
early detection of health vulnerabilities, necessitating a shift from purely nutritional aid toward
integrated social and health support models.

Keywords: health-related quality of life; food insecurity; EuroQol EQ-5D-5L; food banks; community
epidemiology

1. Introduction

Food banks (FB) are non-profit organizations that fulfill a dual essential function. On the one
hand, they help alleviate hunger and poverty among vulnerable people, providing a direct response
to rising food insecurity (FI) in low-income households, a phenomenon observed even in high-
income countries. Systematic reviews conclude that food banks provide an important, immediate
response to severe food deprivation and can improve food security and diet quality among users,
even though they rarely eliminate food insecurity.[1-6]. On the other hand, by rescuing and
redistributing surplus food that would otherwise be wasted, FBs play an important role in reducing
food waste and, consequently, mitigating the environmental impact associated with its disposal.
Diverting surplus food from landfills reduces greenhouse gas emissions because decomposing food
waste is a major source of methane, a potent greenhouse gas. Impact assessments estimate that the
food recovered and redistributed by food banks each year prevents millions of metric tons of carbon
dioxide-equivalent emissions, highlighting their environmental role alongside their social mission
[7-91.

The first food bank in the United States was established in Phoenix, Arizona, in 1967. [10-13],
and subsequently this model spread to numerous countries worldwide [14,15]. At the European level,
the European Federation of Food Banks (FEBA) brings together more than 300 food banks in
approximately 30 countries [15].

In Spain, food banks are present in all autonomous communities and are coordinated by the
Spanish Federation of Food Banks (FESBAL), which oversees 54 food banks. In 2024, these
organizations distributed a total of 115,556 tons of food, benefiting 1,036,890 people [16]. Access to
food banks is through referral by social services, following an assessment that confirms the
socioeconomic need of the beneficiaries [17-19].

The association between poverty and poorer health is well-documented in the scientific
literature.[20-24] In this context, food insecurity (FI) has been consistently identified as a social
determinant of health with particularly adverse consequences. Available evidence shows that FI is
associated with a wide range of health problems, including poorer self-perceived health and a higher
prevalence of asthma in children [25], an increased risk of mental disorders [26-31] a higher incidence
of falls in older people [32], poorer control and management of chronic physical illnesses such as
diabetes [33-35], and even a higher risk of premature mortality [36].

Likewise, the literature has documented that FI is associated with greater consumption of health
resources [37,38], both in children [39] and adults [40]. In addition, a relationship has been observed
between FI and poorer quality of health care, especially in children who experience concomitant
situations of residential instability and food insecurity [41].
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In recent decades, various instruments have been developed to assess people’s subjective
perception of their health-related quality of life (HRQoL). Among the most widely used generic
instruments are the SF-36 [42], the WHOQOL-BREEF [43], the SF-6D [44], and the EQ-5D-5L scale [45],
which allow for the assessment of broad dimensions of health status, such as physical and
psychological health, social relationships, and the environment.

Although some generic instruments have enabled quantification of the multidimensional impact
of food insecurity on well-being and health-related quality of life (HRQoL), the available evidence
remains limited and is largely confined to studies conducted in the United States and Canada.
Pioneering work in the U.S. adult population (218 years) has consistently shown a strong association
between FI and poorer HRQoL. In this context, a study. measured HRQoL among people >18 years
of age in the U.S. using various instruments and concluded that FI is strongly associated with poorer
HRQoL, and that differences between food-secure and food-insecure individuals were best detected
using the SF-6D, EQ-5D, and PROPr [46].

In Canada, several studies have shown that people who are food insecure or use food banks
have a poorer health-related quality of life, particularly in the mental component. Longitudinal
studies of food bank users have observed mental health scores well below the population average
[47,48]. This association has subsequently been confirmed in other geographical contexts, including
low- and middle-income countries [49].

Theoretical frameworks suggest that food insecurity impacts mental health through both
nutritional and non-nutritional pathways [50-54]. Beyond dietary deficiencies, the constant
psychological pressure of managing a precarious budget and the social stigma of relying on charity
create a state of chronic stress. This ‘stress of financial instability’ triggers physiological and emotional
responses that specifically manifest as high rates of anxiety and depression, as the persistent
uncertainty of basic needs fulfillment depletes cognitive and emotional resources [25,55-65].

Furthermore, it has been found that food insecurity is associated with a higher prevalence of
chronic diseases throughout all stages of life [66—69]. This impact is particularly pronounced in older
women living in poverty [70]. In addition, food insecurity has been linked to less healthy eating
patterns, such as higher consumption of ultra-processed foods among adolescents [71-73].

The EQ-5D-5L scale is a widely used instrument for assessing HRQoL and is available in more
than 170 languages [74]. It has been validated in the Spanish population [75,76] and has been used to
assess HRQoL in the 20112012 Spanish National Health Survey [77].

In Europe, specifically in Portugal, the EQ-5D-3L scale was used in a population-based study,
which observed lower health-related quality of life (HRQoL) in food-insecure households [78]. In the
Netherlands, a study analyzed the diet of food bank users and identified high nutritional
vulnerability; however, HRQoL was not assessed [79]. In general, the scientific literature on food
bank users has focused predominantly on intake and nutritional status, rather than on assessing
HRQoL using standardized instruments such as the EuroQol scales.

In Spain, using the Spanish value set of the EQ-5D-5L scale, several studies have identified
significant inequalities in HRQoL associated with sociodemographic and health factors, such as age,
sex, educational level, social class, body mass index, and the presence of chronic diseases [80].

At the regional level, the EQ-5D-5L scale was used in the 2012 Navarra Situation Diagnosis [81],
and the visual analog scale (VAS) of the EQ-5D-5L scale has been incorporated into the Navarra Social
and Living Conditions Survey, conducted in 2017, 2021, and 2024 [82].

The selection of Navarra as the study site is particularly relevant due to its distinct
socioeconomic landscape and specialized social policy framework, including its unique regional
welfare system. Analyzing this region allows for a critical evaluation of how food insecurity persists
and impacts health-related quality of life, even in a territory with historically high social protection
standards, providing timely evidence on the limitations of current safety nets compared with those
in other Spanish autonomous communities.

Despite solid international evidence linking food insecurity to poorer health outcomes and lower
HRQoL, there remains a notable lack of studies evaluating these indicators among populations
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served by food banks in Spain, as well as among people experiencing food insecurity in the Spanish
context.

This study offers a triple scientific contribution to the field of food insecurity and public health.
Contextually, it provides unprecedented evidence from Spain, filling a critical research gap in
Southern Europe where the impact of food insecurity on HRQoL remains understudied despite
distinct social protection frameworks. Methodologically, the research moves beyond simple
descriptive comparisons by employing Directed Acyclic Graphs (DAGs) to ensure a rigorous,
theoretically grounded adjustment for confounding, and utilizing K-means clustering to identify
data-driven health profiles that avoid the limitations of arbitrary statistical cut-offs. These rigorous
analytical approaches align with contemporary data quality frameworks that emphasize the necessity
of robust governance and transparency throughout the data lifecycle to ensure scientific integrity and
accountability [83]. Conceptually, this work reframes food banks as more than emergency food
distribution sites, proposing them as strategic public health settings for the early identification of
mental and physical vulnerability.

In this context, the main objective of this study is to assess the HRQoL of users of the Food Bank
of Navarra, a region in northern Spain, to analyze the associated sociodemographic factors, and to
compare the results with those of the general population..

2. Materials and Methods

2.1. Study Design and Participants

A cross-sectional study was conducted based on a telephone survey of family heads who were
users of the Navarra Food Bank, previously assessed by Social Services and certified as lacking
financial resources. The surveys were conducted between November 2024 and February 2025.

2.2. Sampling

Head of the household (household reference person), defined as the primary adult responsible
for the household, including fathers or mothers in two-parent households, single parents, and
individuals living alone., a sample size of 338 people was calculated to estimate a population
proportion, assuming a margin of error of 5%, a confidence level of 95%, and the most unfavorable
situation (p = 0.5; = 0.5).

The selection was made by simple random sampling from the list of Food Bank beneficiaries.
Initially, a sample of 398 people was extracted, who were contacted by telephone in the morning or
afternoon. Of these, we couldn’t reach 40 people, and 358 people were contacted, of whom 8 refused
to participate, so in the end 350 surveys were conducted. Of the 350 participants, 4 did not answer
the EQ-5D-5L. That is, there are 346 complete surveys and 4 incomplete ones. (Figure 1)
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Participant flow
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(Food Bank beneficiary list)
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n =40 n = 358

«— [ T

Refused Surveys conducted
n= n = 350
1
>
e 0. Complete surveys
Missing EQ45D L (EQ-5D-5L completed)
n= n = 346

Figure 1. Participant flow diagram for sampling, recruitment, and survey completeness.

2.3. Measuring Instrument.

HRQoL was assessed using the EQ-5D-5L scale, in its Spanish-validated version. The
questionnaire explores five dimensions: mobility, self-care, daily activities, pain/discomfort, and
anxiety/depression.

The EQ-5D-5L visual analog scale (VAS) was also included, in which participants rated their
current health status on a scale of 0 to 100, where 0 represents the worst possible health status and
100 represents the best.

The questionnaire also collected sociodemographic variables: age, gender, country of origin
(Spanish/foreign), educational level, employment status, and degree of coverage of basic needs (food,
housing, employment, clothing, heating supplies, and children’s education), assessed using a three-
category Likert ordinal scale: “I have no problems,” “I have some problems,” and “I have many
problems.”

2.4. Data Collection Procedure.

Prior to the start of the fieldwork, 30 pilot interviews were conducted to standardize interview
and assessment criteria. The interviews were conducted by telephone and in Spanish. When the
interviewee was from Morocco and didn’t understand Spanish, the interview was conducted using
the validated Morocco’s Arabic version of the ED by two bilingual Arabic-speaking students, who
were responsible for interviewing the Arabic-speaking population [84]. The interviews were
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conducted by telephone in Spanish or Arabic using a standardized protocol. To ensure transparency
and participant understanding, a formal script was followed to obtain verbal informed consent (the
English translation of this script is provided in Supplementary File S2). The entire team received
specific training in interview techniques and in the administration of the EQ-5D-5L scale, with special
emphasis on the correct application of the VAS.

This focus on training and the use of standardized protocols represents a critical step in data
quality assurance, which is fundamental for maintaining scientific integrity and ensuring the
reproducibility of results in healthcare research [83]. Embedding such governance mechanisms
during the data collection phase is essential for producing trustworthy data that can reliably support
evidence-based public health decisions.

2.5. Statistical Analysis.

Categorical variables were described using frequencies and percentages, and comparisons of
proportions were made using the chi-square test, calculating 95% confidence intervals. Numerical
variables were described using descriptive statistics and compared using Student’s t-test or
nonparametric tests (Mann—-Whitney U or Kruskal-Wallis), depending on the distribution of the data.
The level of statistical significance was set at p < 0.05.

For the EQ-5D-5L scale, the prevalence of people reporting a problem in each of its five
dimensions was estimated. VAS scores were also analyzed, and the EQ-5D-5L Index was calculated
using the preference set of the Spanish population, which allows a numerical value to be assigned to
self-perceived health status.

We developed two directed acyclic graphs (DAGs) to define the covariate adjustment strategy
for multivariable analyses. Separate DAGs were specified because health-related quality of life
(HRQoL) was operationalized using two different outcomes—the EQ-5D-5L index value and the EQ
visual analogue scale (EQ-VAS)—which capture complementary but not identical constructs (a
preference-based health utility derived from the descriptive system vs a global self-rated health
score). For each outcome, the corresponding DAG was used to identify a minimally sufficient
adjustment set to control for confounding and to avoid inappropriate adjustment for variables on the
causal pathway.

(a) (b)

® Exposure © Outcome O Adjusted Causal Path

Figure 2. Directed Acyclic Graphs (DAGs) representing the causal framework for health-related quality of life
(HRQoL) determinants among food bank users. (a) DAG for the Visual Analogue Scale (VAS) outcome; (b) DAG
for the EQ-5D-5L Index outcome. In both models, the degree of coverage of basic needs is defined as the main
exposure. The arrows illustrate the hypothesized causal pathways between sociodemographic factors (Age, Sex,
Origin, Education), socioeconomic status (Employment), and HRQoL outcomes . Based on these DAGs, a

minimally sufficient adjustment set—including age, sex, —was identified to control for potential confounding.
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Separate DAGs were specified because health-related quality of life (HRQoL) was
operationalized using two different outcomes—the EQ-5D-5L index value and the EQ visual
analogue scale (EQ-VAS)—which capture complementary but not identical constructs (Figures S1
and S2). To ensure transparency and reproducibility, the complete DAGitty source code for both
models is provided in File S1 of the Supplementary Material.

The structural logic and the identification of the minimally sufficient adjustment set for both
multivariable models were founded on directed acyclic graphs (DAGs). Separate DAGs were
specified for each outcome —the EQ-5D-5L index value and the EQ visual analogue scale (EQ-VAS)—
as they capture complementary but distinct constructs of health-related quality of life (HRQoL). Both
causal models share an identical adjustment structure because the underlying theoretical
relationships between the exposure (coverage of basic needs, origin, education, and employment)
and the sociodemographic confounders remain constant, regardless of the metric used to measure
the outcome. Consequently, a single minimally sufficient adjustment set—comprising age, sex—was
identified to control for confounding and avoid inappropriate adjustment for variables on the causal
pathway. To ensure transparency and reproducibility, the complete DAGitty source code for both
models is available in File S1 of the Supplementary Material.

To classify the health-related quality of life (HRQoL) status of the participants, a non-hierarchical
K-means cluster analysis (k = 2) was performed based on the Visual Analogue Scale (VAS) and EQ-
5D-5L Index scores. This data-driven approach was selected to minimize intragroup variability and
maximize extragroup differences, identifying naturally occurring health profiles while avoiding the
bias often associated with arbitrary distribution-based cut-offs, such as medians or quartiles [85].

The analytical strategy was structured to distinguish between causal drivers and functional
descriptors. While the degree of coverage of basic needs was defined as the primary exposure within
the causal framework of the Directed Acyclic Graphs (DAGs), binary logistic regression models were
subsequently used to identify the clinical and functional factors associated with belonging to the
higher HRQoL cluster. In these multivariable models, the EQ-5D-5L dimensions were analyzed as
the main independent variables to characterize the specific health problems defining each cluster,
while the degree of coverage of basic needs and other sociodemographic factors were included as
covariates to adjust for confounding and assess their relative predictive weight. Results were
expressed as odds ratios (OR) with 95% confidence intervals. Second, to identify the clinical and
functional drivers of the observed health states, binary logistic regression models were constructed
using HRQoL clusters (higher vs. lower) as the dependent variable. In these models, the EQ-5D-5L
dimensions were utilized as the primary independent variables to quantify the weight of specific
health problems in predicting cluster membership. Socioeconomic variables, including the degree of
coverage of basic needs, were included as covariates to assess their relative contribution alongside
functional limitations.

In addition, a Severity Index (SI 0-100), also known as the Sum Score, was constructed based on
the levels reported in the five dimensions of the EQ-5D-5L scale. To calculate it, the values of the five
dimensions (theoretical range: 5-25) were added together and a linear transformation was applied
by subtracting 5 from this sum and multiplying the result by 5, thus obtaining an index with a range
from 0 to 100, where 0 represents the total absence of health problems and 100 represents the highest
possible degree of severity

The SI was used as a descriptive measure of health status severity, complementary to the EQ-
5D-5L Index based on population preferences.

The Severity Index (SI) was described using descriptive statistics and was used as a continuous
variable in comparative analyses.

Finally, a descriptive comparison of the results was made with the available data on the general
population from the 2011-2012 Spanish National Health Survey, the 2012 Diagnosis of the Situation
in Navarra, and the 2024 Social and Living Conditions Survey in Navarra.
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DAGs were created and visualized using the free web-based software DAGitty version 3.1[86].
(https://dagitty.net/) Statistical analyses were performed using IBM SPSS Statistics software, version
22.

2.6. Ethical Considerations.

The study was approved by the Ethics, Animal Experimentation, and Biosafety Committee of
the Public University of Navarra (UPNA) under code PI-021/24 on October 28, 2024. Informed
consent was obtained from all subjects involved in the study. The procedure included a detailed
explanation of data protection rights and the voluntary nature of participation, as documented in the
verbal consent script (Supplementary File S2).

3. Results

3.1. Participation and Sample

The sample analyzed consisted of 350 users of the Navarra Food Bank, of whom 70.0% were
women. The average age was 45.5 years (SD: 12.3), with no statistically significant differences
between men and women (Table 1) (Table S1)

Table 1. Distribution of the sample by age and sex.

Sex N Mean SD
Male 105 47.2 13.2
Female 245 44.7 11.8
Total 350 45.5 12.3

Most of the people surveyed were in the 30-44 and 45-59 age groups. In terms of educational
level and employment status, basic educational levels and unemployment or precarious employment
predominated. Table 2 provides a detailed overview of the main sociodemographic and
socioeconomic characteristics of the population studied. Overall, the sample represents an adult
population in a situation of socioeconomic vulnerability, with a high burden of family responsibilities
and unstable working conditions, consistent with the profile of food bank users.

Table 2. Main sociodemographic and socioeconomic characteristics of the study population (N = 350).

Sociodemographic and n %
socioeconomic Categories (N=350)
characteristics

Full-time employee 21 6.0
Part-time employee 70 20.0
Unemployed 92 26.3

Student 3 0.9

Employment Status Retired/Pensioner 22 6.3
Self-employed 4 1.1
Not working, not looking for work 59 16.9

Not working due to disability/illness 20 5.7
Lacks documentation 59 16.9

1 30 8.6

2 56 16

How many people live at 3 63 18
home? 4 72 20.6
5 61 174
26 68 19.4
Age Group 18 to 29 years old 36 10.3
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30 to 44 years old 143 40.9
45 to 59 years old 123 35.1
60 years or older 48 13.7
Full-time employee 21 6.0
Part-time employee 70 20
Unemployed 92 26.3
Student 3 0.9
Employment Status Retired/Pensioner 22 6.3
Self-employed 4 1.1
Not working, not looking for work 59 16.9
Not working due to disability/illness 20 5.7
Lacks documentation 59 16.9
. . Spain 74 211
Nationality Other 276 78.9
Geographic Origin Africa 93 26.6
Asia 2 0.6
Europe 107 30.6
Latin America 148 42.3
Unable to read or write 12 3.4
. No formal education (can read/write) 37 10.6
Education Level - -
Primary or secondary education 217 62
University or vocational training 84 24

3.2. EQ-5D-5L Results (Dimensions)

The dimension with the highest prevalence of problems was anxiety/depression, followed by
pain/discomfort. More than half of the respondents reported some degree of impairment in both
dimensions. In contrast, the prevalence of problems in mobility, self-care, and daily activities was
significantly lower. In all dimensions of the EQ-5D-5L, the prevalence of problems was higher than
that observed in the general population of Navarra in 2024[82], with particularly marked differences
in anxiety/depression and pain/discomfort (Table 3).

Table 3. Prevalence of reported problems by EQ-5D-5L dimension, % (95% CI).

VAS  Mobility Self-care  Daily Pain Anxiety
Population group activities /Discomfo /Depression
rt
Total 73.5 25.5 8.7 19.7 55.7 62.9
(71.6-75.5)  (20.9- (5.7-11.7) (15.5-23.9) (50.4-60.9) (57.8-68.0)
30.1)
Male 75.8 24.8 8.9 19.8
44.6 56.4
(72.3-79.3)  (16.2- (3.3-14.6) (11.9-27.7) (347-544) (46.6-66.3)
33.3)
Female 72.6 25.8 8.6 19.7
(70.2-74.9)  (20.3- (5.1-12.2) (14.6-24.7) 60-2 656
31.3) (54.1-66.4) (59.6-71.6)
Navarra Total(2024) [82] 88.1* 13** 5.3% i 35.7*** 224
Male Navarra [82] 89.9* 11.0%*  4.5%* 6.1%%* 28.2%** 17.3%**
Female Navarra (2024) [82] 86.4* 1.4%%* 6.1 9.9%** 43 26.6***
Spain (2011)[77] 77.5 14.3%** 6.2 11.1%*  25.5%* 15.0%**
Navarra (2011)[77] 77.4 11.7%** 4.0 8.9 21.1%% 14.0%**

VAS= Visual Analogue Scale Chi-square comparison of the Study group with Navarra and Spain. *p <0.05 **p <
0.01 *** p <0.001.
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3.3. VAS and EQ-5D-5L Index: Consistency and Comparison

The mean Visual Analogue Scale (VAS) score was 73.56 points, with slightly higher values in
men than in women. A clear age gradient was observed, with higher scores in younger groups and a
progressive decline from the age of 45 onwards.

In all the subgroups analyzed, VAS scores were lower than those observed in the general
population of Navarra in 2024 (Table 4).

Table 4. Descriptive statistics of the EQ-5D-5L Visual Analog Scale (VAS) in BAN respondents and general

population score in Navarre (2024).

N Mean SD  Median Navarre
95% IC (2024)
Total 345 73.56 18.28 75.0 91.4
(71.62-75.50)
Men 102 75.83 17.86 80.0 92.9
(72.35-79.36)
Women 243 72.60 18.41 75.0 89.9
(70.27-74.92)
Age groups
18 to 29 years old 36 76.14 19.20 80 95.7
(69.64-82.64)
30 to 44 years old 142 77.99 15.27 80 93.9
(75.46-80.53)*
45 to 59 years old 11 70.72 18.91 70 92.6
(67.31-74.12)*
60 years old or older 16 65.33 20.61 70 86.0
(59.20-71.45)*
Nationality
Spain 73 68.63
(63.43-73.83 223 70 91.2
Other 272 74.88
(72.87-76.89) 16.85 80 92.7
Level of education
Cannot read or write 11 72.73 19.15 70.0 -
(59.86-85.59
No education. but can read and write 36 73.89 19.2 80 -
(67.39-80.39)
Primary or secondary education 214 75.01 17.65 80 92
(72.64-77.39
University education or vocational 84 69.82 19.14 70 93.8
training (65.67-73.98)

* ANOVA with Scheffé test: significant differences (<0.05) between: Group 60 or older with the 18-29 and 30-44
age groups; the 30-44 age group with the 45-59 age group.

Similarly, the EQ-5D-5L utility index showed lower values than those described in the general
population, with worse results in women and older age groups (Table 5).

Table 5. EQ-5D-5L utility index and complementary severity index in Navarra Food Bank users.

. Total Male Male
Variable
(n =346) (n=104) (n=104)
EQ-5D-5L utility index* 0.815 0.838 0.806

(0.800-0.831)  (0.813-0.862)  (0.786-0.825)
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Complementary severity index (0-100)** 81.54 83.76 80.59
(79.80-83.08)  (81.33-86.18) (78.64-82.53)
Severity index Spain [82] 93.68 96.61 91.85

* The EQ-5D-5L utility index was calculated using the Spanish population value set [75]. ** The complementary
severity index corresponds to the transformation 100 — IS, where higher values indicate better health status and

lower severity, and is presented to facilitate comparison with the 2011-2012 National Health Survey.

3.4. Logistic Regression Models

In order to identify different HRQOL profiles, a cluster analysis was performed using the k-
means method, using the VAS and EQ-5D-5L index scores. A two-cluster solution was chosen for
reasons of parsimony and interpretability, allowing a clear differentiation between a group with
higher HRQOL and another with lower HRQOL, while also avoiding the influence of extreme values
that could result from classifications based on quartiles or other arbitrary cut-off points. Table 6
shows the descriptive statistics for both variables for each group.

Table 6. Descriptive statistics for the Visual Analogue Scale and the EQ-5D-5L Index.

HRQOL assessment variables Cluster 2 n Mean MedianPercentile Percentile
groups 25 75
VAS Low score 100 505 12.3 50.0 50.0
High score 245 83.0 10.1 80.0 75.0
EQ-5D-5L Index Low score 68 0.574 0.130 0.602 0.512
High score 278 0.874 0.069 0.898 0.812

VAS= Visual Analogue Scale.

In the logistic regression models, the sociodemographic and socioeconomic variables explored
did not show statistically significant associations with belonging to the group with higher HRQOL.
On the contrary, the absence of problems in the EQ-5D-5L dimensions, especially mobility, daily
activities, pain/discomfort, and anxiety/depression, was consistently associated with a higher
probability of belonging to the group with the best HRQOL (Table 7).

Table 7. Logistic regression adjusting by age and sex for the Visual Analogue Scale (VAS) and the EQ-5D-5L

Index.
Model 1: VAS Scale? Model 2: EQ-5D-5L Index 3
Independent OR (95% CI)* p-value** OR (95% CI) p-value

Variable
Age 0.998 (0.972-1.026) 0.912 1.002 (0.972-1.033) 0.914
Sex (Male)! 1.111 (0.574-2.151) 0.754 1.511 (0.705-3.238) 0.289
Mobility 3.910 (1.840-8.308) <0.001 3.024 (1.322-6.919) 0.009
Self-care 1.187 (0.361-3.901) 0.777 1.654 (0.578-4.733) 0.349
Usual activities 2.983 (1.162-7.653) 0.023 3.266 (1.278-8.343) 0.013
Pain/discomfort 3.368 (1.646-6.891) 0.001 4.183 (1.608-10.878) 0.003
Anxiety/depression 2.845 (1.412-5.730) 0.003 1.622 (0.737-3.568) 0.23

VAS= Visual Analogue Scale ;* OR (95% CI): Odds Ratio and 95% Confidence Interval. ;** p < 0.05 indicates
statistical significance; significant findings are in bold ;'Reference category: Female. ;> Logistic regression using
the high-score cluster based on the Visual Analogue Scale as the dependent variable;. 3 Logistic regression using
the high-score cluster based on the EQ-5D-5L Index as the dependent variable.;.

Following the structural logic of the DAGs, age and sex were identified as the minimally
sufficient adjustment set to block confounding without introducing overadjustment or social-
pathway bias. However, recognizing these results within the framework of social determinants of
health, variables such as nationality (78.9% foreign-born) and education level (62%
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primary/secondary) remain essential for contextualizing the ‘upstream’ vulnerability of this
population, even if they were not included in the formal adjustment set to maintain the statistical
parsimony of the causal model.

4. Discussion

This study shows that users of the Navarra Food Bank have a significantly lower health-related
quality of life (HRQOL) than the general population, with a particularly marked impact on the
dimensions of performing daily activities, anxiety/depression, and pain/discomfort.

A substantial part of health status is determined by non-medical factors, including educational
level, access to adequate food, and decent housing and working conditions [20]. In this context, there
is growing interest in understanding the role of food insecurity in health outcomes [20-22], as well
as identifying which HRQOL measures best reflect the experience of people who suffer from it.

The EQ-5D-5L is a widely validated instrument that has enabled the identification of significant
differences with respect to the general population. Although it was designed for face-to-face
administration, its use over the telephone has been widely employed and validated in previous
studies [87,88].

In fact, the EuroQol consortium currently has specific guidelines for the telephone
administration of the EQ-5D, confirming its validity and reliability in this format. [89].

The values obtained on both the visual analog scale (VAS) and the utility index are worse than
those observed in the general population and are consistent with those observed in international
studies conducted in the United States [46] and Canada [24]. Our work provides unprecedented
evidence in Spain and extends this knowledge to a southern European context, focusing specifically
on food bank users. Similarly, the severity index reflects a poorer level of health in the surveyed
population compared to the general population.

Our results show a significant impact on HRQOL associated with emotional distress,
particularly in the anxiety/depression dimension, plausibly related to situations of life insecurity,
chronic stress, and economic uncertainty. These findings are consistent with studies conducted in
Spain [90]., which described an increase in diagnoses of depression and anxiety disorders in the most
socioeconomically disadvantaged groups following the 2008 economic crisis [90]. Similarly, a recent
systematic review conducted in 24 countries confirms the association between economic hardship
and mental health deterioration [91].

Overall, our data show that emotional distress is more prevalent than severe physical
impairment, consistent with the framework of social determinants of health. This suggests that
structural factors that induce food insecurity significantly influence the likelihood of experiencing
emotional distress, as observed in previous studies. [59].

Multivariate models indicate that age and gender are not the main determinants of poorer
HRQOL, but rather functional limitations and emotional distress. While these findings suggest that
functional and emotional domains carry more explanatory weight in our analysis, they must be
interpreted with caution. The study sample consists of individuals already identified by social
services as lacking financial resources, leading to high socioeconomic homogeneity. Consequently,
the lack of significant associations for variables like education or employment status likely reflects a
‘floor effect” due to limited variability within this highly vulnerable group. It is essential to recognize
that socioeconomic position is an ‘upstream’ determinant that precedes both food bank use and
health status; therefore, the observed health challenges—such as chronic pain and anxiety —are likely
manifestations of the underlying poverty that characterizes the entire cohort. These results are
consistent with previous evidence indicating that psychological well-being and limitations in daily
activities often carry the greatest explanatory weight in HRQoL models once a state of vulnerability
is established [92,93].

The application of non-hierarchical K-means cluster analysis to dichotomize HRQoL outcomes
offers significant epidemiological advantages over predefined clinical or distribution-based cut-offs,
such as medians or quartiles. This method creates groups by minimizing intragroup variability and
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maximizing extragroup variability [85], ensuring that the resulting categories represent naturally
occurring health profiles within the specific population of food bank users. Furthermore, this
approach is more robust for epidemiological research as it corrects the drawbacks of straightforward
partitioning methods, which often include individuals with outliers that can produce significant bias
in multivariate models [85]. By using a data-driven classification rather than arbitrary thresholds, we
reduce misclassification bias and enhance the accuracy of the associations identified, ensuring that
the findings reflect the unique socioeconomic and health reality of this vulnerable collective.

In our multivariable models, the absence of significant associations for socioeconomic variables,
such as education or employment status, may reflect the limited variability within this highly
vulnerable sample, where socioeconomic hardship is a common denominator. Consequently, this
approach reduces misclassification bias and strengthens the robustness of the associations identified
in our multivariate models. It is acknowledged that a degree of circularity exists in these models, as
the EQ-5D dimensions are used to predict clusters derived from the same instrument; however, this
serves to confirm the internal consistency of the functional health profiles identified and allows us to
quantify which specific health domains contribute most to the perceived HRQoL deficit in this
population. Nevertheless, alternative explanations, including potential overadjustment or
unmeasured clustering effects, should be considered when interpreting these specific results.

These findings have important implications for public policy: food banks should not be
conceived solely as a nutritional response, but also as key spaces for the early detection of health
vulnerability, especially in the field of mental health, and for the articulation of social and health
coordination strategies.

Among the strengths of the study are an adequate sample size, the use of a validated instrument
such as the EQ-5D-5L, and the inclusion of the Arabic-speaking population, which is usually
underrepresented in this type of research.

However, the study has limitations inherent to its cross-sectional design, which precludes
establishing causal relationships between receiving food aid and HRQoL—a distinction noted in
previous longitudinal studies [94]. Beyond this design-related constraint, the timing of data collection
(November to February) warrants careful consideration. This period coincides with winter in
northern Spain, which may exacerbate self-reported pain and discomfort due to colder temperatures
[55,95-97]. Additionally, the financial and social pressures associated with the end-of-year holiday
season may have temporarily inflated the prevalence of anxiety and depression among these
vulnerable households, who often struggle to meet the social expectations and expenses of this period
[98-100]. A potential selection bias must also be acknowledged [101,102]. This study focused
exclusively on users of the Navarra Food Bank, all of whom have undergone social service
assessment. Consequently, this population may not be representative of all food-insecure individuals
in Spain, as it excludes those who do not access food banks due to stigma, lack of information, or
restrictive eligibility criteria. These ‘non-users’” might present different health profiles, and their
exclusion limits the generalizability of our findings.

Moreover, as the study relies exclusively on self-perceived health, the results may be subject to
subjective bias [103-106]. Lastly, the absence of a matched comparison with the general population
limits the ability to accurately quantify the health gap attributable to food insecurity. Future research
should aim to compare food bank beneficiaries with food-insecure non-users to better isolate the
effects of aid programs on HRQoL.

Furthermore, the descriptive nature of the comparison with the general population of Navarra
is a limitation. As these data were not age- or sex-standardized, the observed health gap may be
partially influenced by the demographic specificities of the food bank user population. While the
magnitude of the differences in dimensions like anxiety/depression remains striking, future studies
should employ direct standardization or matched-pair designs to provide a more refined
quantification of the health inequality attributable exclusively to food insecurity.

Future research should adopt longitudinal designs that allow for rigorous control of key
socioeconomic variables, such as income level, housing stability, and social support. Cohort studies
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would facilitate the analysis of HRQOL evolution following Food Bank intervention, overcoming the
cross-sectional nature of the present study and providing more robust evidence on the impact of these
interventions on physical and emotional well-being.

In conclusion, our results show a clear gap in HRQOL between the vulnerable population served
by food banks and the general population, reinforcing the urgent need to integrate mental and social
health into policies aimed at combating food poverty.

5. Conclusions

This study provides novel evidence of a profound health-related quality of life (HRQoL) gap
between food bank users and the general population in Spain. Our findings reveal that vulnerable
populations served by food banks experience significantly lower self-perceived health, with the most
severe impact observed in the dimensions of anxiety/depression and pain/discomfort. Because these
disparities are primarily linked to functional and emotional distress rather than just demographic
factors like age or sex, food insecurity must be addressed as a multidimensional determinant of
health.

Methodologically, this research provides a significant contribution by utilizing the EQ-5D-5L
scale—a robust, validated instrument—within a framework informed by Directed Acyclic Graphs
(DAGs). This approach ensures a theoretically grounded adjustment for confounding variables,
enhancing the reliability of the observed associations in a population that remains underrepresented
in Southern European public health literature.

In conclusion, the empirical evidence from this study demonstrates a significant HRQoL gap
and high prevalence of mental health distress among food bank users compared to the general
population. Based on these objective findings, we propose the following normative
recommendations: food banks should be strategically re-envisioned as frontline settings for early
health vulnerability detection rather than remaining limited to nutritional support. To bridge the
identified health inequalities, it is recommended that policymakers prioritize the integration of
psychosocial support and formal referral pathways to primary care within the existing food
assistance framework.

While the cross-sectional nature of this study precludes the establishment of definitive causal
links, the strength of the identified associations underscores the urgent need for longitudinal research
to further explore the pathways between food aid interventions and long-term health outcomes.

The primary implication of this research is that food banks should be re-envisioned as strategic
frontline settings for early health intervention rather than just nutritional responses. To effectively
reduce HRQoL inequalities, it is essential to integrate psychosocial support and formal referral
pathways to primary care within the food bank framework. Moving forward, public health policies
must prioritize these integrated social-health strategies to move beyond emergency food relief and
toward the holistic well-being of food-insecure populations.
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needs and EQ-5D-5L Index; File S1: DAGitty source code for causal models (A) and (B).
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