
Resumen: Evaluación del consumo de frutas y verduras 
entre beneficiarios de comedores populares de la 
Región Metropolitana de Chile. Introducción: Alcanzar 
el Objetivo de Desarrollo Sostenible 2 (ODS 2.1), garantizar 
acceso a alimentos saludables y nutritivos para todos, 
sigue siendo un desafío, especialmente respecto a la 
disponibilidad de frutas y verduras (FV). Los comedores 
sociales, que dependen de donaciones, pueden mejorar 
la calidad de la dieta de sus beneficiarios mediante la 
redistribución de FV. Objetivo: Evaluar el consumo de FV 
entre beneficiarios de comedores sociales, considerando 
sus características sociodemográficas y la frecuencia de 
donaciones de FV recibidas. Materiales y métodos: Estudio 
observacional transversal con 87 beneficiarios ≥18 años 
de la Región Metropolitana de Chile. Encuesta presencial 
que incluyó datos sociodemográficos, antropométricos y 
frecuencia de consumo de alimentos. Los comedores se 
clasificaron según si recibían donaciones programadas (SD) 
o no programadas (NSD). Se utilizó la prueba U de Mann-
Whitney para comparar porciones diarias de FV, y regresión 
logística para estimar el cumplimiento de la recomendación 
de 5 porciones al día, según factores sociodemográficos y 
antropométricos. Resultados: El 29% de los participantes 
cumplió con la recomendación de 5 porciones diarias, sin 
diferencias significativas en la cantidad de porciones entre 
beneficiarios de comedores SD y NSD (3 vs. 2 porciones/
día; p=0,32). El cumplimiento varió según sexo, edad e 
ingresos, pero no por tipo de donación. Conclusiones: 
Las características sociodemográficas influyeron en el 
consumo de FV. Futuras intervenciones deben abordar 
los determinantes sociales para mejorar el acceso físico 
y económico a FV. Estos hallazgos pueden orientar 
políticas públicas que promuevan el acceso equitativo a 
alimentos saludables mediante estrategias sostenibles de 
redistribución. Arch Latinoam Nutr 2025; 75(4): 243-253.
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Abstract: Evaluating the consumption of fruits and 
vegetables among beneficiaries of soup kitchens in the 
Metropolitan region of Chile. Introduction: Achieving 
Sustainable Development Goal 2 (SDG 2.1) ensuring access to 
healthy and nutritious food by all, is a challenge in providing 
access to fruits and vegetables. Soup kitchens, which rely 
heavily on food donations, can improve dietary quality 
among beneficiaries through the redistribution of fruits 
and vegetables. Objective: To evaluate fruit and vegetable 
(FV) consumption among soup kitchen beneficiaries, 
considering their sociodemographic characteristics and the 
frequency of fruit and vegetable donations to these kitchens. 
Materials and methods: Observational cross-sectional study. 
Participants were 87 soup kitchen beneficiaries aged ≥18 
years from the Metropolitan Region, Chile. We conducted 
a face-to-face survey to collect sociodemographic and 
anthropometric data and a food frequency questionnaire. 
Soup kitchens were categorised as receiving scheduled 
(SD) and non-scheduled donations (NSD) based on 
donation frequency. The Mann-Whitney U test compared 
FV servings/day, and logistic regressions were used to 
estimate compliance with the 5-a-day FV consumption 
recommendation based on sociodemographic and 
anthropometric factors. Results: Only 29% met the 5-a-day 
FV recommendation, with no significant difference in FV 
servings between SD or NSD soup kitchen beneficiaries (3 
vs. 2 servings/day; p=0.32). Compliance varied according to 
sex, age, and income, but not by donation frequency type. 
Conclusions: Sociodemographic characteristics primarily 
influenced fruit and vegetable consumption differences 
among beneficiaries. Interventions should address social 
determinants to improve physical and economic access, 
complementing ongoing food redistribution efforts. This 
research provides valuable insights for policymakers seeking 
to enhance dietary quality through sustainable food waste 
management. Arch Latinoam Nutr 2025; 75(4): 243-253.
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Introduction

Globally, about a third of food production for 
human consumption (~1,300 million tons) is 
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lost or wasted each year (1). Despite high 
amounts of food being lost or wasted, 10.5% 
of the population worldwide (~828 million 
people) are undernourished (2). According 
to the United Nations, food security implies 
having permanent physical and economic 
access to sufficient healthy and safe food that 
meets the population's food preferences and 
dietary needs for an active and healthy life (2). 
Food insecurity is characterised by poor diet 
quality, including a low intake of fruits and 
vegetables (3). Thus, achieving Sustainable 
Development Goal 2 (SDG 2.1) ensuring 
access to healthy and nutritious food by all, is 
a challenge in providing access to fruits and 
vegetables. 

Fruits and vegetables are a valuable nutritional 
source, characterised by the high dietary 
fibre, vitamin C, and potassium content 
associated with health benefits. The World 
Health Organization (WHO) and worldwide 
dietary guidelines recommend the daily 
intake of at least 5 servings of fruits and 
vegetables (~ 400 g for adults) (4). Dietary 
patterns high in fruits and vegetables 
have consistently been identified as 
protective against cardiovascular disease 
and premature mortality (5). Nevertheless, 
worldwide consumption of fruits and 
vegetables is far from recommended; 78% 
of the population (mostly from low-and 
middle-income countries - LMICs) do not 
meet the recommended daily intake of at 
least 5 servings of fruits and vegetables (6). 
Populations among LMICs present a lower 
daily vegetable intake than high-income 
countries, reaching a mean of 1-2 servings 
of vegetables (7). Chile is no exception to 
this pattern, with only 15% of the population 
meeting the 5-a-day fruit and vegetable 
recommendation and a mean of 1 serving of 
fruits and 2 of vegetables (8).

Sustainable Development Goal 12.5, substantially 
reducing waste generation through 
prevention and reduction, recycling, and 
reuse is relevant, particularly in food-
producer countries where food availability 
coexists with food-insecure populations. In 
this context, waste management and food 

recovery hierarchies recommend source reduction 
and feed hungry people as the most preferred actions 
from an environmental perspective. This emphasis on 
reducing food loss and waste (FLW) addresses not only 
economic and social issues but also have significant 
environmental implications. Fruits and vegetables 
are the food groups that generate the most FLW; ~35-
55% of fruit and vegetable production being lost or 
wasted along the food supply chain, with the highest 
percentage occurring in Latin America (1). 

Previous research has demonstrated that redistributing 
fruits and vegetables from a wholesale market and 
donation to homeless shelters reduces food waste 
and can improve access to these foods in Chile (9). 
Soup kitchens, which rely heavily on food donations, 
can improve dietary quality among beneficiaries 
through the redistribution of fruits and vegetables 
(10). As such, soup kitchens provide a vital coping 
strategy for counteracting food insecurity while also 
fostering social networks (11). A study among Brazilian 
soup kitchen beneficiaries revealed a desire to 
consume more fruits and vegetables; however, due to 
low income, many opt for low-nutrient, energy-dense 
foods due to their greater affordability (12). Thus, soup 
kitchens have the potential to significantly improve 
the dietary quality of their beneficiaries. Nevertheless, 
there is currently no evidence regarding the impact 
of this access on the actual intake of fruits and 
vegetables among food-insecure individuals, such as 
those relying on shelters and soup kitchens.

To our knowledge, there is scarce information on the 
management of fruits and vegetables redistributed 
through donations to soup kitchens, and no data 
is available about the consumption of these foods 
by beneficiaries in Chile. Herein, this study aims to 
evaluate fruit and vegetable consumption among 
soup kitchen beneficiaries, considering their 
sociodemographic characteristics and the frequency 
of fruit and vegetable donations to soup kitchens. 
Specifically, this research focuses on evaluating 
the consumption of fruits and vegetables among 
beneficiaries of soup kitchens in the Metropolitan 
region of Chile. We compare the fruit and vegetable 
intake (servings/day) between beneficiaries of soup 
kitchens receiving scheduled (SD) vs. non-scheduled 
donations (NSD). Additionally, we examined the 
compliance with the 5-a-day recommendation with 
various sociodemographic factors. 
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Material and methods

Area of study

Chilean production of fruits and vegetables involves  
2.2 million tons and 6.7 million tons, respectively (13). In 
2020, the domestic supply of fruits represented 203 g/day 
and 112 kcal/day per capita. Regarding vegetables, the 
domestic supply quantity represented 201 g/day and  
68 kcal/day per capita. The Metropolitan region leads the 
national production of fruits and vegetables, upholding 
15.9% and 27.9% of the national horticultural area, 
respectively. Various fruits and vegetables are available 
all year round, where the high coverage of fresh food 
markets (i.e., 415 markets in the Metropolitan region) 
favours physical and economic access to fruits and 
vegetables (14).

The Metropolitan region (33º 26' South Latitude; 70°39' 
and 71°43' West Longitude) is located in Central Chile 
(Figure 1). The Metropolitan region concentrates 40.5% of 
the Chilean population (7.112.808 inhabitants); 48.7% are 
male, and 51.3% are female (15). In 2017, 11.4% of the Chilean 
population was >65 years old, and 8.4% of the national 
elderly population was concentrated in the Metropolitan 
region (15). The prevalence of undernourishment is 
2.6%, whereas the prevalence of obesity in the adult 
population is 28% (2). Poverty by income is estimated at 
6.5% nationally, and 4.4% in the metropolitan region, with 
a larger concentration within women (6.9%), indigenous 
(8.8%) and migrant (11.1%) populations (16).

Study design

Observational cross-sectional study, including 
eight soup kitchens in Chile's Metropolitan 
region. We considered a soup kitchen a food 
service outlet preparing and serving meals for 
immediate consumption (17). The STROBE-nut 
checklist guided study reporting (18).

Soup kitchens were associated with a Catholic 
institution. This institution provided a register 
of 106 soup kitchens located in the Metropolitan 
region. The inclusion criteria for the study were 
soup kitchens that delivered food at least 3 days 
per week. Preliminarily, 50 soup kitchens met 
the inclusion criteria. A telephone call was made 
to the soup kitchen manager, who validated 
the inclusion criteria. A standard answer 
was that "they were not working because of 
a lack of resources or volunteers." After this 
validation, we invited all 22 soup kitchens that 
met the inclusion criteria, and eight agreed 
to participate. All of the soup kitchens receive 
adults (>18 years old) as beneficiaries.

We studied food redistribution and donation 
as a method of food waste management. A 
standard model of management of fruits and 
vegetables received through donations in 
soup kitchens is detailed in Figure 2. The soup 
kitchen manager and volunteers coordinate 

Figure 1. Area of study. Metropolitan region (Santiago, capital). Source: ODEPA 
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the reception of donations. Then volunteers 
are responsible for handling and storage, 
preparation of meals, and food service outlet. 
Most beneficiaries consume their meals at soup 
kitchens, and occasionally, they have take-away 
boxes to be consumed outside. When there is 
an excess of fruit donations, these foods are 
made available before consumption both inside 
and outside of soup kitchens. 

The frequency of donations distinguishes between soup 
kitchens that receive SD and NSD donations. SD soup 
kitchens receive donations weekly, while NSD soup 
kitchens receive them monthly. Three soup kitchens 
were assigned to the SD group; and five were assigned to 
the NSD group. The main characteristics of soup kitchens 
are detailed in Table 1.

Figure 2. Model of management of fruits and vegetables received through donations in soup kitchens.

 Total SD NSD

n 8 3 5

Soup kitchen manager    

Woman 8(100%) 3(100%) 5(100%)

Meals per week (n) 3(3-5) 3(3-5) 3(3-5)

Beneficiaries (n)    

51-100 4(50%) 2(67%) 2(40%)

151-200 4(50%) 1(33%) 3(60%)

Provision of fruits and vegetables    

Foodbank 1(13%) 1(33%) 0 (0%)

Other sources (fresh markets, privates) 7(87%) 2(67%) 5(100%)

Frequency of donations    

Weekly 3(38%) 3(100%) 0 (0%)

Monthly 5(62%) 0 (0%) 5(100%)

Meal planning with fruits and vegetables   

Daily 3(38%) 3(100%) 0 (0%)

Weekly 5(62%) 0 (0%) 5(100%)

Monthly 0 (0%) 0 (0%) 0 (0%)

Type of fruits and vegetables donated

Apple, orange, pear, 
banana, carrot, chard, 
lettuce, onion, potato, 

squash, zucchini

Apple, orange, tangerine, 
banana, carrot, chard, 
onion, potato, squash, 

tomato

Table 1. Characteristics of soup kitchens.

S.D., scheduled, and NSD, non-scheduled donations. Continuous variables are expressed as median (25th 
percentile–75th percentile). Categorical variables are expressed as frequency (percentage).
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Structured face-to-face survey applied to beneficiaries 

The inclusion criteria for selecting the participants were 
beneficiaries who a) had >18 years old, b) attended soup 
kitchens at least one day per week, and c) were able to 
read and sign an informed consent. Participants were 
recruited at the headquarters of each soup kitchen on 
a date and time agreed upon with the kitchen staff. 
Participation was entirely voluntary, and no monetary 
incentives were provided. Before administering the 
survey application, the informed consent form was read 
aloud to each participant, who was then asked to sign 
it. This study received ethical approval from the Social 
Sciences Ethical Committee at the Pontificia Universidad 
Católica de Chile (ID 220606011).

A structured face-to-face survey was applied by the 
research team. The survey consisted of two sections. 
Alongside these two sections, beneficiaries were given 
the opportunity to provide open-ended comments about 
attitudes towards fruit and vegetable consumption 
and their experience with the soup kitchen. The first 
section focused on sociodemographic characteristics 
and included questions about age, sex, anthropometric 
measures (i.e., weight and self-reported height), country 
of birth, household characteristics, monthly income, and 
educational level. Additionally, there were two questions 
regarding the frequency of attendance at soup kitchens. 

The second section employed a food frequency 
questionnaire (FFQ) that assessed the consumption 
frequency (n/week) of fruits and vegetables, as well as 
their quantification in standardized servings (n/day), 
following the methodology of the Chilean National 
Health Survey (8). This meant that each person reported 
the number of days per week that they consumed fruits 
and vegetables. Then, the person recognised the number 
of servings of fruits and vegetables that were consumed 
in a reference day, using illustrations of servings. Thus, 
the intake could not only come from the meals provided 
by the soup kitchens. The number of servings (n/day) 
was calculated by multiplying the reference number of 
servings by the frequency of consumption over 7 days. 
Results of meeting the recommendation of ≥5 servings 
of fruit or vegetables per day were reported as the 
frequency of beneficiaries who met the recommended 
intake.

Sample size

Considering the availability of beneficiaries for interviews 
during the data collection period from September 

to November 2022, we assessed the sample 
sizes for each group (SD=44 and NSD=43). To 
calculate the sensitivity to detect differences 
between the groups, we used G*Power software 
version 3.1. With these sample sizes, the Mann-
Whitney U test, an a of 5%, and a ß of 20%, we 
were able to detect an effect size of 0.6076. 

Data analysis

Considering the small sample size, non-
parametric analyses were used. Data for 
continuous variables were presented as 
median [25th percentile – 75th percentile]. 
Mann-Whitney U test was used to compare 
n/day of fruits, n/day of vegetables, and n/
day of fruits and vegetables between groups 
(SD, NSD). Logistic regression was used to 
estimate crude and adjusted odds ratios (95% 
confidence intervals) for beneficiaries who met 
the 5-day recommendation. In model 2, odds 
ratios were adjusted for sociodemographic 
and anthropometric characteristics (gender, 
age, education, residence, income, and BMI). In 
model 3, odds ratios were also adjusted by type 
of donation. Prism Statistics version 10.0.3 (217) 
was used for analyses, considering a P-value 
<0.05 as statistically significant.

Results 

Characteristics beneficiaries

Table 2 shows the beneficiaries' main 
sociodemographic, anthropometric, and 
food intake characteristics. Participants 
were mostly men (64%); half of them were 
57 years old or older, and more than half had 
overweight or obesity (51%). Most participants 
were born in Chile (91%), had an incomplete 
secondary educational level (63%), 34% were 
individuals experiencing homelessness, and 
41% had no income. No significant differences 
in these characteristics were reported among 
beneficiaries attending SD vs. NSD soup 
kitchens.

Regarding food intake, half of the participants 
reported having at least 3 meals per week 
at the soup kitchen, had fruits in 3 and 
vegetables on 4 days a week, and nearly 30% 
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Table 2. Characteristics of beneficiaries.

met the dietary recommendation of 5 fruits 
and vegetables per day. No differences were 
reported across schedule-type soup kitchen 
groups.

The groups of soup kitchens had no difference 
in fruit and vegetable intake (Figure 3). Fruit 
intake (median [percentile 25 – percentile 75]) 

for beneficiaries attending SD was 2 [1 – 3] servings/
day, and for NSD was 1 [0 – 2] servings/day (p=0.1567). 
Vegetable intake for beneficiaries attending SD and 
NSD was 1 [0 – 2] servings/day (p=0.7141). In total, 
beneficiaries attending SD and NSD had a similar fruit 
and vegetable intake (3 [1 – 5] servings/day vs. 2 [1 – 5] 
servings/day; p=0.3203).

S.D., scheduled, and NSD, non-scheduled donations. Continuous variables are expressed as median (25th percentile–75th 
percentile). Categorical variables are expressed as frequency (%).

 Total SD NSD

n 87 44 43

Sex    

Woman 34 (39%) 16 (36%) 18 (42%)

Man 52 (61%) 28 (64%) 24 (58%)

Age 57 (43–68) 57 (43–68) 55 (43–66)

Weight (kg) 67.3 (59.3–76.6) 67.3 (59.5–76.6) 67.6 (59.3–76.6)

Height (m) 1.65 (1.68–1.73) 1.67 (1.58–1.73) 1.65 (1.58–1.72)

BMI    

Normal weight 43 (49%) 23 (52%) 20 (47%)

Overweight 32 (37%) 15 (34%) 17 (40%)

Obesity 12 (14%) 6 (14%) 6 (14%)

Country of birth    

Chile 79 (91%) 40 (91%) 39 (91%)

Colombia 4 (5%) 2 (5%) 2 (5%)

Venezuela 1 (1%) 1 (2%) 0 (0%)

Other 3 (3%) 1 (2%) 2 (5%)

Educational level    

Elementary school (complete or incomplete, secondary school 
(incomplete) 55 (63%) 27 (61%) 28 (65%)

Secondary school (complete), post-secondary degree 32 (37%) 17 (39%) 15 (35%)

Residence    

Homeless 30 (34%) 14 (32%) 16 (37%)

Household 57 (66%) 30 (68%) 27 (63%)

Income    

 $0 36 (41%) 16 (36%) 20 (47%)

> $0 51 (59%) 28 (64%) 23 (53%)

Meals at soup kitchen (n/week) 3 (3–5) 3 (3–3) 3 (3–5)

Frequency of consumption of fruits (days/week) 3 (2–7) 3 (1–7) 3 (2–7)

Frequency of consumption of vegetables (days/week) 4 (2–7) 4 (2–7) 4 (1–7)

Meeting recommendation ≥5 portions of fruit or vegetables per day 25 (29%) 12 (27%) 13 (30%)



chances to meet the recommendation 
than men. Meanwhile, increases in age 
decreased the odds of meeting the 5-a-day 
recommendation. Receiving an income also 
increased the odds by 4 times compared to 
participants not receiving any income. On 
the other hand, the type of donation was not 
significantly associated with the chances 
of meeting the fruit-and-vegetable dietary 
recommendation.

Open-ended survey comments revealed that 
some beneficiaries wished to increase their 
fruit and vegetable intake. Some barriers 
mentioned included relatively high cost, 
limited variety, lack of cooking options, or 
difficulty accessing fruits and vegetables 
outside the soup kitchen. These insights 
highlight the importance of donation quality 
and meal planning in shaping consumption 
behaviours. 

Discussion

Food redistribution and donation are 
worthwhile efforts, as fresh fruits and 
vegetables play a crucial role in enhancing 
the nutritional quality of food aid donations 
(19). Our study aimed to assess fruit and 
vegetable consumption among beneficiaries 
receiving redistributed fruits and vegetables 
through a face-to-face survey, which included 
sociodemographic and anthropometric data, 
and a FFQ. We interviewed 87 beneficiaries 
attending eight soup kitchens in Santiago, 
Chile. Our results revealed that 29% of the 
beneficiaries met the 5-a-day fruit and 
vegetable recommendation, with a median 
intake of 2 servings for fruits and 1 for 
vegetables, respectively. Compliance with 
this guideline varied according to sex, age, 
and income. However, the type of donation 
did not significantly affect the likelihood of 
meeting the 5-a-day recommendation. These 
findings indicate that the sociodemographic 
characteristics of soup kitchen beneficiaries 
are associated with variations in fruit and 
vegetable consumption. 

Notably, our findings showed that the 
percentage of beneficiaries meeting the 
5-a-day recommendation was higher than 
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Figure 3. Fruit and vegetable intake. Boxes represent 
the 25th and 75th percentiles, with a horizontal line 

denoting the median; whiskers denote the minimum 
and maximum values. SD, soup kitchens that receive 
scheduled donation; NSD, soup kitchens that did not 

receive scheduled donation.

Table 3. Odds ratio (95% confidence interval (CI)) 
for participants who met the dietary guidelines of 5 

servings of fruits and vegetables per day.

 Model 1: Crude 
OR (95%CI)

Model 2: 
Adjusted OR 

(95%CI)

Model 3: 
Adjusted OR 

(95%CI)

Women 2.07 (0.78–5.61) 4.43 (1.31–17.01) 4.44 (1.30–17.21)

Age (years) 0.97 (0.93–1.00) 0.95 (0.91–0.99) 0.95 (0.91–0.99)

Education: lower 
than secondary 
degree

1.88 (0.70–5.09) 2.92 (0.91–10.14) 2.95 (0.91–10.34)

Residence: not 
homeless 1.30 (0.47–3.84) 1.60 (0.48–5.73) 1.65 (0.50–5.93)

Income >$0 2.73 (0.94–9.16) 4.35 (1.30–17.43) 4.73 (1.36–19.84)

BMI: Normal 
weight (ref. 
overweight)

1.04 (0.37–2.98) 1.72 (0.53–6.04) 1.78 (0.54–6.35)

BMI: Obesity 0.47 (0.06–2.26) 0.31 (0.03–1.93) 0.31 (0.03–1.94)

Type donation: 
scheduled 0.98 (0.37–2.59)  0.74 (0.23–2.27)

Models 2 and 3 were adjusted for all sociodemographic and 
anthropometric characteristics listed above, and Model 3 was also 
adjusted by type of donation. Statistically significant odds ratios 
(p<0.05) are marked in bold. OR: Odds ratio; CI: Confidence Interval.

Meeting fruit and vegetable guidelines (5-a-day)

Compliance with 5-a-day recommendation varies 
according to sociodemographic characteristics 
(Table 3). Women had more than 4 times higher 
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that reported for Chilean adults and the 
global adult population (29%, 15%, and 22%, 
respectively) (6,8). Strong evidence from 
systematic reviews suggests that fruit and 
vegetable consumption among adults 
in Chile and other countries is socially 
patterned, with lower socioeconomic groups 
reporting lower intakes and less healthy 
dietary patterns when compared to their 
higher counterparts (20–24). The relatively 
higher consumption of fruits and vegetables 
among our beneficiaries may be attributed 
to an improved physical and economic 
access to these foods, resulting from the 
soup kitchens' capacity to receive donations 
and manage fresh fruits and vegetables 
(Figure 2). However, other factors—such as 
individual preferences, external food sources, 
or seasonal availability—may also contribute 
to these consumption patterns. These 
findings suggest that food redistribution and 
donation efforts may play a role in facilitating 
access to fruits and vegetables, supporting a 
previous study on redistributing and donating 
fruits and vegetables among food-insecure 
individuals in Chile (9). Yet, further research 
is needed to understand the extent of their 
influence relative to other determinants.

Food redistribution and donation avoid 
food waste in landfills and the consequent 
emission of greenhouse gases. This is 
particularly relevant in Chile, where fruits 
and vegetables are the food groups that 
produce the most FLW (25). If we consider 
that participants reported at least 3 meals 
per week at the soup kitchen and the 
consumption of fruits and vegetables 3 days a 
week, with a median of servings of 2 and 1 for 
fruits and vegetables, we could estimate the 
number of fruits and vegetables consumed 
in a standard soup kitchen that receives 
150 beneficiaries. With these estimations, a 
standard soup kitchen supports consuming 
70,200 servings/year of fruits and vegetables, 
avoiding the waste of 5,616 kg/year of fruits 
and vegetables. Fruits or vegetables disposed 
of at a landfill produce an emission of 1.5 tons 
CO2 equivalent per ton (26). Thus, a standard 
soup kitchen could contribute to mitigating 
emissions of 8.4 tons of CO2 equivalent per 
year, highlighting the environmental impact 

of food redistribution and donation to soup kitchens 
as a food waste management method.

In our study, attitudes of the beneficiaries towards 
fruits and vegetables denoted interest in increasing 
their consumption, echoing similar findings from a 
study conducted in Brazil (12). Our participants also 
mentioned deploying other strategies to enhance 
their access to these foods, such as purchasing and 
recovering fruits and vegetables from fresh and 
wholesale markets. Evidence from another Chilean 
study found that food-insecure households tend to 
buy fewer fruits and vegetables when compared to 
their food-secure counterparts, indicating economic 
barriers that limit a steady and varied supply (27). 
Nevertheless, participants recovering food from 
fresh food markets may not always adhere to safety 
standards regarding what is considered safe for 
consumption (28). Recommendations emphasize the 
importance of food service outlets in implementing 
food safety regulations to ensure safe food practices 
when dealing with recovered foods (29). To address this, 
food recovery efforts could benefit from the collective 
knowledge and expertise of the soup kitchens to 
identify which food is safe for consumption.

Our study highlighted the need for the redistribution 
and donation of fruits and vegetables to soup 
kitchens to be accompanied by interventions aimed 
at improving consumption. Understanding the 
redistribution and donation strategies is essential for 
effective meal planning and utilization of donated 
foods in soup kitchens. Effective donation strategies 
should ensure that soup kitchens receive a diverse 
range of perishable foods and that the specific needs 
of their beneficiaries are considered in meal planning 
(30). Such interventions should enhance both physical 
and economic access while also addressing personal 
factors (i.e., motivations and barriers) (31). It is essential 
that these initiatives reinforce understanding of 
the 5-a-day recommendation, emphasizing the 
organoleptic properties of fruits and vegetables as 
well as serving sizes and quantities, while promoting 
sustainable practices.

 

Strengths and limitations

To our knowledge, this is the first study to assess 
the role of fruit and vegetable donations to soup 
kitchens beneficiaries' consumption in Chile. Despite 
not finding a significant association between the 



scheduled donation regime and fruit and vegetable 
intakes, our findings identified that sociodemographic 
characteristics significantly influence consumption 
among beneficiaries, regardless of the donation 
structure. The lack of statistical association between 
fruit and vegetable donation regimes and intakes 
can be related to the distinction between SD and 
NSD, which relied upon self-reported data from soup 
kitchen volunteers. Soup kitchens often operate 
on a continuum between SD and NSD, receiving 
mostly scheduled donations while also being open to 
receiving non-scheduled donations if available.

Our ability to draw firm conclusions regarding the 
relationship between the donation regime and fruit 
and vegetable intakes was limited by the small sample 
size of soup kitchens and participants who met our 
inclusion criteria. Despite efforts to include more soup 
kitchens—such as outreach through dissemination 
via community managers and visits- many were not 
operating the required number of days to qualify 
for our study. In Chile, the absence of an updated 
list of operating soup kitchens made it necessary to 
collaborate with a prominent Catholic beneficiary 
organization, which manages the largest number of 
soup kitchens in the country.

Comparison with previous studies of fruit and 
vegetable consumption among soup kitchen 
beneficiaries in other settings may be influenced by 
differences in sociodemographic and anthropometric 
characteristics within our sample. Most of our 
participants were Chileans (91%), adults (median age: 
57), living at home (66%), received some sort of income 
(60%), and a high proportion had at least completed 
secondary education (37%). In contrast, studies 
conducted in Brazil and the United States reported a 
higher proportion of migrants, older adults, and people 
experiencing homelessness among soup kitchens 
beneficiaries (12,32,33). However, anthropometrical 
characteristics in our study aligned with other research 
on food-insecure populations, with approximately 
51% of beneficiaries being classified as overweight or 
obese. Food insecurity has been associated not only 
with undernourishment but also with overweight and 
obesity; indeed, FAO et al. (2) reported a global trend 
of increasing obesity prevalence among food-insecure 
adults. Although anthropometric assessment was not 
the main focus of this study, the high prevalence of self-
reported overweight and obesity among beneficiaries 
is notable. These findings highlight the coexistence 
of food insecurity and excess weight in vulnerable 

populations. As weight and height were self-
reported, potential bias due to misreporting 
should be considered. Nonetheless, these 
data offer initial insight into the nutritional 
status of this group and underscore the need 
for integrated public health approaches.

A final limitation is the potential for 
misreporting dietary intakes using FFQ due 
to social desirability bias. Previous research 
has suggested that women and individuals 
with lower education levels are more likely 
to misreport energy intake, often in an effort 
to align their intake with dietary guidelines, 
such as the 5-day recommendations for 
fruits and vegetables (34,35). Further studies 
should consider the reliability of dietary 
intake data collection methods appropriate 
for the population under study and compare 
this information with other supplemental 
methods, such as tracking quantities of food 
purchases and donations (36). Additionally, 
implementing strategies to minimize 
bias in dietary reporting, including clear 
instructions and the use of memory aids, 
can help alleviate the cognitive burdens and 
respondent fatigue, ultimately enhancing 
the reliability of the FFQ (37). Despite these 
limitations, our study relied upon the best 
culturally adapted FFQ available, proving to 
be time-efficient, cost-effective, and valuable 
for straightforward comparison with national 
data collected by the National Health Survey 
(8).

Conclusions

This research highlights the social and 
nutritional impact of food redistribution and 
donation to soup kitchens. These initiatives 
contribute to improving access to fruits and 
vegetables among food-insecure individuals 
in the Metropolitan Region of Chile. 

Despite these efforts, 7 out of 10 beneficiaries 
did not meet the 5-a-day fruit and vegetable 
recommendation, indicating room for 
improvement. Although the type of 
donation was not significantly associated 
with meeting dietary recommendations, 
sociodemographic factors such as sex, 
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age, and income were relevant in shaping 
consumption patterns.

Findings suggest that food redistribution 
strategies should be complemented 
by interventions addressing the social 
determinants of dietary intake, promoting 
both physical and economic access to 
healthy and nutritious foods. Additionally, the 
environmental potential of these initiatives 
is highlighted through their contribution 
to reducing food waste and its associated 
impacts.

Future research should incorporate larger 
samples and complementary methods to 
assess dietary intake, thereby strengthening 
the evidence base and informing public 
policies that promote healthy and sustainable 
diets in food-insecure contexts.
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