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Abstract

Introduction: Food insecurity, defined as limited or un-
certain access to adequate food, is recognized as a public
health problem linked to poor eating habits, chronic
diseases, and social inequalities. This study aims to
characterize and compare food insecurity status among
immigrant and Portuguese populations receiving primary
healthcare in Amadora. Methods: A cross-sectional study
was conducted based on interviews with individuals aged
18 and above, living in Amadora for at least 1 year. So-
ciodemographic and health status variables were col-
lected, and food insecurity was assessed using a
Portuguese-adapted version of the US Department of
Agriculture Household Food Security Survey Module. Data
analysis included binary logistic regression to explore the
predictive capacity of variables, with food insecurity as the
outcome. Results: The estimated prevalence of household
food insecurity was 29.7%, with 10.5% classified as se-
verely food insecure. Single individuals (OR: 3.090; CI:
1.353-7.059), those with basic education (OR: 3.296; Cl:
1.175-9.247); immigrants (OR: 4.358; Cl: 2.206-8.611),
households with three or more members (OR: 2.686; Cl:
1.019-7.079), and incomes below EUR 1,100 (OR: 7.359; Cl:

2.613-20.726) were more likely to belong to food insecure
households. When Portuguese households were analyzed,
low income (OR: 8.730; Cl: 2.607-29.232) and smoking
habits (OR: 3.375; Cl: 1.345-8.469) were found to be po-
tential determinants of food insecurity. As for immigrant
households, being single (OR: 6.002; Cl: 1.404-25.659),
having a household with three or more members (OR:
13.953; Cl: 2.119-91.887), and low income (OR: 7.110; Cl:
1.257-40.226) increased the risk of food insecurity.
Conclusion: The results of this study show that food in-
security is significantly associated with sociodemographic
and health factors, with differences between Portuguese
and immigrant populations. Awareness of this problem
and the need for monitoring should therefore be raised to
prioritize community interventions.
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Resumo

Introducgdo: A inseguranca alimentar é definida como o
acesso limitado ou incerto a alimentos adequados e re-
conhecida como um problema de satide publica associado
a maus habitos alimentares, doencas crénicas e desi-
gualdades sociais. O objetivo deste estudo é caraterizar e
comparar a inseguranca alimentar entre a populacao por-
tuguesa e imigrante dos cuidados de saude primarios da
Amadora. Metodologia: Estudo transversal baseado numa
entrevista a utentes adultos residentes na Amadora ha pelo
menos 1 ano, através de um questiondrio sociodemografico
e de saude e a versao adaptada para a populagdo portu-
guesa do USDA Household Food Security Survey Module para
avaliar a inseguranca alimentar. Recorreu-se a regressao
logistica bindria para investigar a capacidade preditiva das
varidveis, considerando como evento a presenca de in-
seguranca alimentar. Resultados: A prevaléncia estimada
de inseguranca alimentar para os agregados familiares foi
de 29.7%, dos quais 10.5% inseguranca alimentar grave. Os
inquiridos solteiros (OR: 3.090; IC: 1.353-7.059), com ensino
basico (OR: 3.296; IC: 1.175-9.247), imigrantes (OR: 4.358; IC.
2.206-8.611), com 3 ou mais elementos no agregado (OR:
2.686; IC: 1.019-7.079) e rendimentos abaixo de EUR 1,100
(OR: 7.359; IC: 2.613-20.726) tiveram maior probabilidade de
pertencer a agregados em inseguranca alimentar. Quando
analisados os agregados portugueses, verificou-se que os
rendimentos baixos (OR: 8.730; IC: 2.607-29.232) e os
habitos tabdagicos do inquirido (OR: 3.375; IC: 1.345-8.469)
sdo possiveis determinantes de inseguranca alimentar. Nos
agregados imigrantes, ser solteiro (OR: 6.002; IC:
1.404-25.659), ter um agregado com 3 ou mais elementos
(OR: 13.953; IC: 2.119-91.887) e rendimentos baixos (OR:
7.110; IC: 1.257-40.226) aumentam o risco de inseguranca
alimentar. Concluséo: Estes resultados demonstram que a
inseguranca alimentar estd significativamente associada a
fatores sociodemograficos e de salde, apresentando di-
ferencas em relagdo a nacionalidade, pelo que deve haver
uma sensibilizacdo para esta problematica e para a ne-
cessidade de monitorizacdo, de forma a priorizar inter-
vencdes na comunidade.

© 2024 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

Food insecurity (FI) is associated with poor health
outcomes, higher risk of chronic diseases, and inadequate
disease management, with a clear relationship between
the severity of FI and health status [1, 2]. In the presence
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of chronic diseases, households often face significant fi-
nancial burdens, forcing them to prioritize basic and
essential needs such as food, heating, or housing. In turn,
the extreme material deprivation associated with
household FI, particularly severe FI, has been associated
with compromised food intake and higher stress levels,
reducing the ability to manage health problems, and
increasing the need for health care [3-5].

Regardless of other social health determinants,
household FI is a strong predictor of healthcare utiliza-
tion and costs among working-age adults [1]. The
healthcare community increasingly acknowledges the
association between social needs of the population, such
as FI and housing instability, and health outcomes and
costs. Interventions addressing patients’ social needs have
been shown to produce improved health outcomes and
reduced healthcare expenditures. Therefore, systematic FI
screening in healthcare is imperative to meet the social
needs of at-risk populations and enhance health out-
comes [6-8].

The COVID-19 pandemic, coupled with economic
downturns, has contributed to the increased prevalence of
FI [9]. While 2021 marked a partial recovery from the
impact felt, the emergence of the Ukraine war in February
2022, involving two of the world’s major agricultural
producers, caused shockwaves in the markets, further
increasing uncertainty, and impeding job and income
recovery. In many countries, the overall rise in inflation
occurred in combination with a decrease in disposable
income, prolonging the effects of the pandemic and
exacerbating existing inequalities. These events placed an
increased burden on the most vulnerable families [10, 11].

In 2020, 13.5% of the Portuguese population experi-
enced material and social deprivation, with 18.4% at risk
of poverty, and 16.4% reporting reduced family income
[12]. In addition, the restrictions associated with the
pandemic, such as lockdowns and remote work, have led
to major changes in consumer behaviors, resulting in
income loss and difficulties in affording money [13]. FI is
identified as a complex and multidimensional phenom-
enon associated with inequalities in healthcare access and
outcomes, especially affecting vulnerable groups such as
those in disadvantaged socioeconomic categories (un-
employed or in precarious employment conditions, with
low education, or income levels) and the elderly pop-
ulation [14, 15, 16].

The resident population of Amadora municipality is
persistently affected by significant fluctuations resulting
from migratory flows, with immigrants accounting for
11.2% of the total population in 2016, with 99 different
nationalities [17]. Compared to the national average of
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6.7% immigrant population, Amadora stands out as one
of the most culturally diverse municipalities in the
country, with the majority originating from African
countries, particularly Portuguese-speaking nations
(17, 18].

Therefore, Amadora’s health status is heavily influ-
enced by demographic indicators, including an aging
population, high population density, a large immigrant
population, low family incomes, and high unemployment
rates [18]. Given the national economic picture, the
municipality’s demographic characteristics, and the
pivotal role of primary healthcare in assessing the food
situation of the population, this study was carried out to
evaluate and describe the FI status of the primary
healthcare population in the municipality of Amadora.

Materials and Methods

A cross-sectional study was conducted, involving in-
dividuals aged 18 and above, living in Amadora for at
least 1 year, and attending one of the 10 primary health
care units in the municipality of Amadora between April
and November 2023, who agreed to participate by giving
their informed consent. Sample size was determined
using Epi Info™, considering a target population of
179,165 individuals, an expected FI prevalence of 30%
[19, 20], and a 95% confidence level (CI). Convenience
sampling was used, stratified by health unit, to ensure
proportional participation from all 10 units of the pri-
mary health center. Exclusion criteria included living in
institutions and having any physical or cognitive im-
pairment that impeded interview participation. Two
intercultural mediators were included in the data col-
lection team to facilitate communication with immigrant
participants. They were previously trained in the con-
duction of the questionnaires and interviews, to minimize
observation bias. The interviews took place in designated
spaces (meeting or consultation rooms) and comprised
two questionnaires. The first questionnaire consisted of
closed-response items regarding gender, age, weight,
height, nationality, marital status, education, occupation,
household composition, and monthly income. Self-
reported weight and height were used to calculate the
participants’ body mass index, classified according to the
criteria of the World Health Organization [21]. House-
hold composition referred to the number of people living
in the same household, regardless of family relationships.
Subjective classification of current health status and
smoking habits were also gathered. The second ques-
tionnaire assessed FI using a Portuguese-adapted version
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[22] of the US Department of Agriculture (USDA)
Household Food Security Survey Module questionnaire
[23, 24]. A score ranging from 0 to 18 was obtained
according to the total number of affirmative answers.
Each score was used to assign the respondent to one of
four categories of FI (i.e., high food security, marginal
food security/low FI, low food security/moderate FI, and
very low food security/severe FI) (Table 1). Households
with high and marginal food security were classified as
“Food secure,” while households with low and very low
food security were classified as “Food insecure.” The
study protocol was reviewed and approved by the Ethics
Committee for Health of ARSLVT.

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) version 28.0, with a
significance level of 0.05. Descriptive statistics were used
to analyze sociodemographic and health status charac-
teristics. The chi-square test of independence was used to
verify the existence of an association between nationality
and sociodemographic and health status variables.
Spearman’s correlation test was used to assess the cor-
relation between FI level and ordinal variables. The
predictive ability of FI for each of the independent
variables under study was investigated using binary lo-
gistic regression, considering the presence of FI as the
event. The selected method for introducing the variables
was Stepwise Backward LR, to explore the most useful
independent variables in predicting FI, eliminating su-
perfluous ones [25, 26]. The results were presented as
odds ratios (OR), adjusted ORs, and 95% ClIs.

Results

Of the 352 individuals invited to participate, 323
agreed to participate, yielding a high adherence rate of
91.8%. The sample consisted of 71.5% women, with a
mean age of 54.1 years (SD: 16.3 years, range: 18-93
years), and included 32% immigrants from 12 different
nationalities. Overweight (pre-obesity and obesity) was
prevalent in 76.1% of the sample. Nearly half (47.4%) of
the participants were married or in common-law rela-
tionships, with households consisting of 3 or more
members, and 33% had children under the age of 18.
Regarding the level of education, 16.1% had completed
higher education, while 5% had no schooling. Employ-
ment status varied, with 6% of Portuguese participants
and 17.5% of immigrants being unemployed at the time
of data collection (p < 0.001). Regarding monthly income,
35% of households had an income below EUR 1,100.
Smoking habits were reported by 19% of Portuguese
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Table 1. Food security scale

Final score (humber of affirmative answers)

households without children households with children

High food security 0 0
Marginal food security/low Fl 1-2 1-2
Low food security/moderate FI 3-5 3-7
Very low food security/severe Fl 6-10 8-18

Adapted from: [24].

participants compared to 4.9% of immigrants (p = 0.012).
Almost 20% of the total sample considered their health as
poor or very poor, with a higher prevalence among
immigrants (p = 0.007). The results for sociodemographic
and health status characteristics are presented in Table 2.

FI was present in 29.7% of households, with 19.2%
experiencing moderate FI and 10.5% severe FI. Be-
longing to FI households was more commonly reported
by women (p < 0.001), single individuals (p < 0.001),
unemployed participants (p < 0.001), and immigrants
(p < 0.001). FI level was also significantly correlated
with self-reported health status (r = 0.291; p < 0.001),
indicating that poorer individuals perceived health was
associated with higher FI levels (Table 3). As shown in
Table 4, in the general sample, single participants (OR:
3.090; 95% CI: 1.353-7.059), those with lower education
(<4 years of schooling; OR: 3.296; 95% CI: 1.175-9.247),
immigrants (OR: 4.358; 95% CI: 2.206-8.611), house-
holds with 3 or more members (OR: 2.686; 95% CI:
1.019-7.079), and households with incomes below EUR
1,100 (OR: 7.359; 95% CI: 2.613-20.726) were more
likely to belong to FI households. When evaluating
nationalities separately, it was found that FI determi-
nants for Portuguese participants were monthly
household income and smoking habits: a household
with an income below EUR 1,100 was 8.7 times more
likely to be food insecure (OR: 8.730; 95% CI:
2.607-29.232), and participants with smoking habits
were 3.4 times more likely to belong to food-insecure
households (OR: 3.375; 95% CI: 1.345-8.469). As for
immigrant participants, the determinants of FI were
marital status (OR: 6.002; 95% CI: 1.404-25.659),
household size (OR: 13.953; 95% CI: 2.119-91.887), and
household income (OR: 7.110; 95% CI: 1.257-40.226),
with single participants, households with 3 or more
members, and incomes below EUR 1,100 being more
likely to experience FI (Table 4).

Food Insecurity inaPortuguese Community

Discussion

This study aimed to characterize the situation of FI in
the Amadora community. The sample consisted of 323
participants and their respective households registered at
Amadora’s primary health care center. At the time of this
study, the extent of this situation in the municipality of
Amadora was unknown.

Sociodemographic Characteristics

As for gender, the sample consisted mostly of women
(71.5%), exceeding the percentage reported by the 2021
Census (53.7%), possibly due to women’s higher tendency
to use health care services [25]. The prevalence of par-
ticipants in both married or common-law marriages
(47.4% vs. 47.1%) and households with two members
(32.2% vs. 33.4%) are in line with the city’s demographics
[17]. Although the immigrant population prevalence was
recorded at 13.8% in 2021 [26], 32% of the participants in
this study were immigrants, possibly due to the greater
use of healthcare services given their significant per-
ception of poor and very poor health status. Education-
wise, there was a higher illiteracy rate (5% vs. 2.4%), a
higher rate of basic education (39.6% vs. 18.2%), and a
lower prevalence of higher education (16.1% vs. 21.9%)
compared to the city’s 2021 data [17].

Prevalence of Food Insecurity

The results of this study revealed a FI prevalence of
29.7% among households registered at Amadora’s pri-
mary healthcare center, of which 19.2% experienced
moderate FI and 10.5% severe FI.

When examining the large nationwide studies carried
out in Portugal over the last few years, a significant vari-
ability in the prevalence of FI is evident [19, 20, 26-28]. The
first exploratory study on FI in the Portuguese population
was conducted in 2003, revealing a prevalence of 8.1% [26].
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Table 2. Sociodemographic and health related characteristics of Portuguese and immigrant participants

Variables Total (n = 323) Portuguese (n = 220) Immigrants (n = 103) p value*
Gender, n (%) 0.003
Female 231 (71.5) 146 (66.4) 85 (82.5)
Male 92 (28.5) 74 (33.6) 18 (17.5)
Age, n (%) 0.005
18-34 years 45 (13.9) 31 (14.1) 9 (8.7)
35-64 years 183 (56.7) 113 (51.4) 52 (50.5)
65 or more, years 95 (29.4) 76 (34.5) 42 (40.8)
Meanzstandard deviation 54.1£16.3 55.9+16.8 50.3+14.7
Minimum - maximum 18-93 18-93 18-89
BMI, kg/m?, n (%) 0.742
Underweight 6 (1.9) 5(2.3) 1 (0.9)
Normal weight 71 (22) 50 (22.7) 21 (20.5)
Pre-obesity 115 (35.6) 79 (35.9) 36 (34.9)
Obesity 131 (40.5) 86 (39.1) 45 (43.7)
Meanzstandard deviation 29.7+5.6 29.6+5.4 30.1+6.1
Minimum - maximum 14-47 17-41.8 14-47
Marital status, n (%) 0.010
Single 91 (28.2) 52 (23.6) 39 (37.9)
Divorced/widowed 79 (24.5) 62 (28.2) 17 (16.5)
Married/common-law marriage 153 (47.4) 106 (48.2) 47 (46.6)
Education, n (%) 0.445
No schooling 16 (5.0) 10 (4.5) 6 (5.8)
Primary 128 (39.6) 83 (37.7) 45 (43.7)
Secondary 127 (39.3) 93 (42.3) 34 (33.0)
Higher 52 (16.1) 34 (15.5) 18 (17.5)
Household, n (%) 0.003
1 element 66 (20.4) 0 (22.7) 6 (15.5)
2 elements 104 (32.2) 80 (36.4) 24 (23.3)
3 or more elements 153 (47.4) 90 (40.9) 3 (61.2)
Household with children (under 18 years old), n (%) 107 (33.1) 63 (28.6) 44 (42.7) 0.012
Professional occupation, n (%) <0.001
Paid worker 189 (58.5) 124 (56.4) 64 (62.1)
Unemployed 31 (9.6) 13 (5.9) 18 (17.5)
Other (student, retired, disabled) 103 (31.9) 83 (37.7) 29 (28.2)
Household income, n (%) 0.542
Below EUR 1,100 113 (35.0) 77 (35.0) 36 (35.0)
EUR 1,100 to EUR 2,000 115 (35.6) 82 (37.3) 33 (32.0)
Above EUR 2,001 95 (29.4) 61 (27.7) 34 (33.0)
Perceived health status, n (%) 0.007
Excellent 16 (5.0) 9 (4.1) 7 (6.8)
Good 109 (33.7) 77 (35.0) 32 (31.1)
Reasonable 134 (41.5) 99 (45.0) 33 (32.0)
Poor 53 (16.4) 29 (13.2) 24 (23.3)
Very poor 11 (3.4) 4 (1.8) 7 (6.8)
Current smoking habits, n (%) 47 (14.5) 42 (19.1) 5 (4.9) 0.012

*p value for Pearson’s x° test.
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Table 3. Distribution of sociodemographic characteristics by level of food security
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Variables High food security Marginal food security Moderate Fl Severe Fl p value*
(n = 188) (n = 39) (n =62) (n = 34)

Gender <0.001
Female, n (%) 120 (63.8) 33 (84.6) 47 (75.8) 31 (91.2)

Male, n (%) 68 (36.2) 6 (15.4) 15 (24.2) 3 (8.8)

Age group 0.244
18-34 years, n (%) 27 (14.4) 7 (17.9) 8 (13.1) 3 (8.8)

35-64 years, n (%) 108 (57.4) 26 (66.7) 31 (50.8) 18 (52.9)
65 or more years, n (%) 53 (28.2) 6 (15.4) 23 (36.1) 13 (38.2)

Body mass index (BMI) 0.550

Underweight, n (%) 3(1.6) 1 (2.6) 0 2 (5.9)
Normal weight, n (%) 44 (23.4) 8 (20.5) 10 (16.1) 9 (26.5)
Pre-obesity, n (%) 59 (31.4) 19 (48.7) 24 (38.7) 13 (38.2)

Obesity, n (%) 82 (43.6) 11 (28.2) 28 (45.2) 10 (29.4)

Marital status <0.001

Single, n (%) 37 (19.7) 10 (25.6) 26 (41.9) 18 (52.9)
Divorced, n (%) 21 (11.2) 8 (20.5) 11 (17.7) 2 (5.9)
Widowed, n (%) 21 (11.2) 4 (10.3) 6 (9.7) 6 (17.6)

Married, n (%) 109 (57.9) 17 (45.6) 19 (30.6) 8 (23.5)

Professional occupation <0.001
Paid worker, n (%) 124 (65.9) 23 (58.9) 31 (50.0) 11 (32.4)

Unemployed 8 (4.3) 4 (10.3) 7 (11.2) 12 (35.3)
Other 56 (29.8) 12 (30.8) 24 (38.7) 11 (32.4)

Education 0.434
No schooling, n (%) 10 (5.3) 0 4 (6.5) 2 (5.9)

Primary, n (%) 73 (38.8) 12 (30.8) 31 (50.0) 12 (35.3)
Secondary, n (%) 73 (38.8) 16 (41.0) 21 (33.9) 17 (50.0)
Higher, n (%) 32 (17.0) 11 (28.2) 6 (9.7) 3 (8.8)

Nationality <0.001
Portuguese, n (%) 148 (78.7) 30 (76.9) 32 (51.6) 10 (29.4)

Foreign, n (%) 40 (21.3) 9 (23.1) 30 (48.4) 24 (70.6)
Cape Verde, n (%) 8 (4.2) 2 (5.1) 15 (24.2) 13 (38.2)
Brazil, n (%) 20 (10.6) 3(7.7) 4 (6.5) 3 (8.8)
Sao Tome and Principe, n (%) 3(1.6) 1(2.6) 3 (4.8) 5(14.7)

Household composition 0.834
1 element, n (%) 35 (18.6) 7 (17.9) 14 (22.5) 10 (29.4)

2 elements, n (%) 65 (34.6) 15 (38.5) 17 (27.4) 7 (20.6)
3 or more elements, n (%) 88 (46.8) 17 (43.6) 31 (50.0) 17 (50.0)

Household with children (under 62 (32.9) 10 (25.6) 20 (32.2) 15 (44.1) 0413

18 years old), n (%)

Household income 0.834
Below EUR 1,100, n (%) 61 (324) 11 (28.2) 30 (48.4) 11 (32.4)

EUR 1,101 to EUR 2,000, n (%) 71 (37.8) 16 (41.0) 18 (29.0) 10 (29.4)
Above EUR 2,001, n (%) 56 (29.8) 12 (30.8) 14 (22.6) 13 (39.2)

Perceived health status <0.001
Excellent, n (%) 11 (5.9) 2 (5.1) 2 (3.2 1(2.9) r=0.291
Good, n (%) 76 (40.4) 11 (28.2) 19 (30.6) 3 (8.8)

Reasonable, n (%) 81 (43.1) 18 (46.2) 22 (35.5) 13 (39.2)
Poor/very poor, n (%) 20 (10.6) 8 (20.5) 19 (30.6) 17 (50.0)

*p value for Pearson’s X2 test for categorical data (gender, marital status, professional occupation, nationality and household with
children), Spearman’s correlation test for ordinal data (age group, BMI, education, household composition and income and perceived
health status).
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In 2005-2006, the Fourth National Health Survey [27]
estimated a FI prevalence of 16.5%, with 3.5% of the
population facing severe FI. The INFOFAMILIA study [19],
conducted between 2011 and 2014 among primary
healthcare users, reported even higher numbers, suggesting
that 48.7% of households were food insecure, of which
10.9% were experiencing severe conditions. Similarly, the
IAN-AF study conducted between 2015 and 2016 [20],
which assessed FI levels among the Portuguese population,
found a FI prevalence of 10.1%, of which 2.6% was mod-
erate or severe FI. At the same time, the Epidemiology of
Chronic Diseases Cohort Study [27] reported that 19.3% of
the adult Portuguese population faced FI, with 1.8% ex-
periencing severe conditions. More recently, during the
COVID-19 pandemic, the REACT-COVID study [28]
reported that 29.1% of the population was at risk of FI. The
reality of FI observed in Amadora can only be compared
with the national scenario reported in the IAN-AF study,
with its estimated prevalence of moderate and severe FI
being more than ten times higher than the 2015-2016
results (29.7% vs. 2.6%). In both, the present study and the
IAN-AF study, the full version of the Portuguese adapted
scale from the USDA Household Food Security Survey
Module, comprising 18 items and specific questions aimed
at households with children under 18 years old, was used
[22]. While differences in prevalence may be due to soci-
odemographic characteristics specific to the population of
Amadora, factors such as the COVID-19 pandemic, the war
in Ukraine, food and energy crisis, inflation, and increased
debt, all contributing to prolonged economic fragility in the
country, may also justify for the rise in FI prevalence
compared to 2015-2016 [29].

Relation between Sociodemographic Characteristics

and Food Insecurity

In line with existing literature, marital status [30, 31], level
of education [30, 32, 33], nationality [14], household com-
position [31], and income [20, 32] are potential predictors of
FI. Regarding nationality, immigrant participants and
households have a higher prevalence of FI compared to those
with Portuguese nationality (OR: 4.358; 95% CI:
2.206-8.611), with Cape Verde and Sao Tome and Principe
being the nationalities that most contribute to this disparity.
These findings are in line with international data, indicating a
strong correlation between race/ethnicity and FI, with black
households experiencing higher levels of FI compared to
Caucasian ones [34]. At a national level, according to JAN-AF
data, immigrant populations show a higher FI prevalence
compared to the Portuguese population, particularly among
non-European countries [14]. At a local level, data from
Amadora may help explain this discrepancy, since, compared
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to the rest of the immigrant population, people from Cape
Verde and Sao Tome exhibit higher rates of unemployment
and precarious housing [18]. Moreover, following the CO-
VID-19 pandemic, FI among immigrant populations has
been exacerbated, mainly due to job losses, reduced working
hours, and low incomes, leading to a reduction in the
purchase of nutritionally adequate foods, dietary changes,
meal skipping, consumption of cheaper, lower quality food,
and prioritization of children’s nutrition [35].

Regarding education, participants with basic education
were 3.3 times more likely to experience FI compared
to those with higher education (OR: 3.296; 95% CI:
1.175-9.247). These results are in line with those observed by
Alvares and Amaral [32], where schooling was the strongest
independent factor associated with FI, with individuals
lacking formal education being 8 times more likely to ex-
perience FI compared to those with a minimum of 10 years
of schooling. Aguiar et al. [33] also assessed FI during the
COVID-19 period and similarly found that schooling is a
crucial social determinant not only of health but also of FI,
with individuals with less than 12 years of schooling being
3 times more likely to experience FI. Both in the total sample
and the nationality subgroups, income was the greatest
determinant of FI, with households with monthly incomes
below EUR 1,100 exhibiting ORs between 7 and 8, a trend
supported by several studies [14, 30, 32, 33, 35], regardless of
household composition. However, it should be noted that FI
is not exclusive to low-income households, as it also affects
other income classes, underscoring that income alone does
not fully explain the situation of FI [36]. One possible ex-
planation could be based on financial management skills, as
households that show greater skills in this area are less likely
to experience FI, even among those living with incomes
below the poverty line [37]. Nutritional education for these
households could be a possible strategy since studies indicate
that food and nutrition education significantly improves the
food security status of low-income families [38, 39]. Al-
though gender has not been shown to be a good predictor of
FI, it is associated with FI levels and is more prevalent among
female participants, a trend that has also been reported by
other authors [27, 31-33, 40]. This gender disparity can be
explained by the fact that the sample had a higher repre-
sentation of women compared to men (71.5% vs. 28.5%),
possibly due to their increased use of health services [25].
Even though women contribute to food security at the
household level through food acquisition, improved eco-
nomic access through additional income, and time/food
management skills, it has been shown that female-headed
households are more likely to experience FI compared to
male-headed households [41]. This gender disparity appears
to be influenced by household composition rather than
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individual characteristics, with marital status potentially
playing a role in cases of poor social relations, suggesting the
significant role of having a partner [31]. Although no sig-
nificant association between gender and marital status was
observed in the study sample (p = 0.160), there was a weak
but significant correlation between marital status and
household composition, with most participants from
households comprising of more than two individuals being
married or in common-law marriage (r = 0.236; p < 0.001).
Moreover, marital status was one of the predictors of FI, with
single participants (86% of whom were women) being three
times more likely to experience FI than those who were
married or in common-law marriage (OR: 3.090; 95% CI:
1.353-7.059).

Relation between Health Status and Food Insecurity

In terms of perceived health status, 18% of the total
sample considered their health as poor or very poor, a factor
significantly correlated with FI levels since 50% of severely
food insecure participants classified their health status as
poor or very poor (r = 0.291; p < 0.001). Self-perceived
health status is a valid and efficient measure of mental and
physical health. It is comparable to other more complex
instruments and can be used as a predictor of mortality,
hospitalizations, and high use of outpatient services [42, 43].
Smoking was reported by 14.5% of the participants and was
associated with nationality, with a higher prevalence of
smokers (89%) in the Portuguese population (p = 0.012).
Smoking was found to be a determinant of FI in this
subgroup, with smokers being 3.4 times more likely to
belong to a food-insecure household than nonsmokers (OR:
3.375; CI: 1.345-8.469).

Although 39.6% of food insecure participants were
obese, no significant correlation was found between body
mass index and FI (p = 0.550). This could be due to the
high prevalence of obesity in the studied sample (40.5%),
which exceeds the national figures of 22.3% observed in
2015-2016, and can be explained by the high rate of
primary healthcare use among overweight individuals
[44]. The coexistence of both FI and obesity is referred to
as paradoxical since it seems contradictory: while FI
results from a lack of economic means to access food,
obesity results from excess energy compared to energy
expenditure [45]. Hypotheses studied to explain this
paradox include the consumption of high energy-dense
and hyper-palatable foods in food-insecure populations,
insufficient nutrition knowledge, limited resources, and
lack of access to healthy, affordable foods [46, 47]. Since
poverty is a key factor that contributes to FI and directly
triggers the consumption of unbalanced diets, without
essential nutrients, in low- and middle-income pop-

Food Insecurity inaPortuguese Community

ulations, FI and poverty not only contribute to an increase
in malnutrition, but also in the prevalence of obesity, with
an increased risk of sarcopenic obesity [45, 46].

Conclusions

This study revealed a significant prevalence of FI
within the community, estimated at 29.7%, of which
10.5% experiencing severe FI and 10.8% living in
households with minors. FI status was found to be as-
sociated with gender, marital status, professional occu-
pation, nationality, and perceived health status. Potential
predictors of FI include being single, having basic edu-
cation, being an immigrant, living in a household with
three or more members, and having an income below
EUR 1,100. Among immigrants, those in larger house-
holds, unmarried individuals, and those with lower in-
comes appear to be the most vulnerable groups, while
among the Portuguese population, smokers and house-
holds with low incomes are at greater risk of FI. Con-
sequently, it should be a priority to raise awareness of the
FI as a persistent symptom of inequality, necessitating
monitoring at both national and regional levels to identify
needs and target community intervention.

Study Limitations

The study’s cross-sectional design limits the ability to
draw causal and temporal inferences about the associa-
tion between the studied variables. Additionally, the non-
random sampling method may not accurately reflect the
true patterns of the population of Amadora. Also, self-
reported data is subject to social desirability bias; as FIis a
sensitive topic, participants may omit information about
their reality, leading to an improper classification of their
food security situation. Memory bias may also be present,
as the assessment of FI refers to the 12 months prior to the
study date. However, despite these methodological lim-
itations, a validated instrument was used under similar
conditions, and all data collection was carried out con-
sistently by a properly trained team.

Implications for Practice

The findings of this study offer valuable insights into the
sociodemographic and health status factors associated with
FI among individuals living in Amadora, allowing us to
understand which households are at higher risk. To the best
of our knowledge, this is the first study to estimate FI
prevalence in Amadora. Given that improving the quality of
life and well-being is a priority in Amadora’s Social and
Health Development Plan for 2018-2025, particularly
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focusing on promoting healthy lifestyles and addressing the
high incidence of diseases associated with poverty factors in
vulnerable groups, the results underscore the urgency of
integrated community programs that include health and
social action [18]. Enhancing food literacy is crucial, es-
pecially among identified vulnerable groups, while taking
into account cultural aspects that influence food utilization,
choice, and allocation within the households.
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