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Abstract
Objectives This study evaluated the prevalence and the socio-demographic determinants of food insecurity among young

adults at a time of economic crisis recovery.

Methods A cross-sectional study including 954 young adults (26 years old) from the EPITeen cohort (Porto, Portugal) was

conducted. Food security status was evaluated using the US Household Food Security Survey Module: Six-Item Short

Form. Associations between socio-demographic characteristics (sex, education, occupation, household size and structure

and household income perception) and food insecurity were estimated using logistic regression.

Results At a time of economic crisis recovery, 11.0% of young adults experienced food insecurity. A higher odds of

belonging to a food insecure household was observed in participants reporting an insufficient household income (OR =

23.3; 95% CI 11.3–47.8), those with less education (OR = 1.7; 95% CI 1.0–2.8), lower white-collar workers (OR = 2.3;

95% CI 1.2–4.2) and those living within a nuclear family including a partner and/or children (OR = 2.0; 95% CI 1.1–3.7).

Conclusions Our findings support the need for interventions targeting those from lower income, from nuclear families of

young adults with a partner and/or descendants, less educated and with non-manual unskilled occupations, to reduce food

insecurity, particularly in economic vulnerable settings.
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Introduction

Young adulthood—approximately 18–26 years of age

(Stroud et al. 2015)—is a period of the lifespan in which

individuals experience increased autonomy and major

changes in their lives (Keller et al. 2007), characterized by

increased economic self-sufficiency with a concomitant

increase in responsibilities and important changes in social

roles (Baer et al. 2015; Keller et al. 2007).

During the last years, the transition from adolescence to

adulthood has become more difficult, happening later and

extending to older ages (Benson and Elder 2011). Along

with this, the worldwide financial crisis of 2008 triggered a

crisis in youth labour markets, threatening the professional

future of many young people (Dalglish et al. 2015).

Actually, the current young labour market is characterized

by a high unemployment risk, precarious jobs, bad working

conditions, poorly paid jobs and low social protection

coverage (Fiori et al. 2016).

Consequently, because of the employment uncertainty

and consequent economic instability, young adults are at

risk of experiencing food insecurity (Baer et al. 2015;

Krahn et al. 2012), which can be defined as ‘‘limited or

uncertain availability of nutritionally adequate and safe

foods or limited or uncertain ability to acquire accept-

able foods in socially acceptable ways’’ (Anderson 1990).

Food insecurity in young adulthood has been described

in the literature, in different settings and countries, and the

reported prevalence varied between 8.5 and 59.0% (Baer

et al. 2015; Martin-Fernandez et al. 2013; Nur Atiqah et al.

2015; Patton-Lopez et al. 2014; Pryor et al. 2016).
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Particularly among the European population, the preva-

lence of food insecurity varied between 8.5 and 11.3% in

France (Martin-Fernandez et al. 2013; Pryor et al. 2016)

and 13.2% in Denmark (Lund et al. 2018). These estimates

from European countries are much lower than the preva-

lence of food insecurity previously reported among Por-

tuguese young adults in 2011–2013, during the period of

the economic crisis (43.7%) (Gregório et al. 2014), but in

line with a more recent publication, in which Portuguese

adults, aged 18–29 years, reported a 8.6% prevalence of

food insecurity (Gregório et al. 2018). As it is difficult to

explain these disparities, it is of the utmost relevance to

explore the scenario as well as the determinants of food

insecurity in Portugal during the economic crisis recovery.

Food insecurity has been described to be determined by

household income, education and age strata of the popu-

lation, with a low household income and education, and

young age described as its main determinants (Carter et al.

2010; Gundersen 2013). Moreover, food insecurity has

been associated with adverse outcomes. Members of food

insecure households tend to adopt poor dietary behaviours

as a consequence of unavailability of food or inadequate

food supply (Leung et al. 2014), which may increase the

risk of overweight and obesity (Franklin et al. 2012; Pan

et al. 2012). Associations between food insecurity and

other adverse health outcomes, namely non-communicable

diseases, have also been described (Pérez-Escamilla et al.

2014; Seligman et al. 2007).

To the best of our knowledge, evidence on the deter-

minants of food security status among young adults is

scarce, not only in Portugal but worldwide. Moreover, to

characterize the scenario of food insecurity during the

economic crisis recovery, in a large population-based

cohort of young adults, from a high-income country is

necessary as limited data are available.

Therefore, this study aimed to evaluate the prevalence

and the socio-demographic determinants of food insecurity

among young adults at a time of economic crisis recovery,

using data from a population-based cohort from Porto,

Portugal.

Methods

A cross-sectional study was carried out using data from the

EPITeen (Epidemiological Health Investigation of Teen-

agers in Porto) cohort, an ongoing research project that was

designed to study growth, development and health. Briefly,

in 2003/2004, a cohort of adolescents born in 1990 was

assembled and enrolled from public and private schools in

Porto, Portugal. At the baseline evaluation, 2159 adoles-

cents agreed to participate and provided information for at

least part of the protocol (participation rate of 77.5%)

(Ramos and Barros 2007). The second evaluation of the

cohort occurred during the 2007/2008 school year, where

1716 (79.5%) participants were re-evaluated, and a further

783 adolescents, also born in 1990, integrated the cohort as

they moved to schools in Porto after the 2003/2004 eval-

uation. Additional follow-ups of the cohort were performed

at 21 (2011–2013) and 24 years old (2014–2015).

Between March and April 2016, at 26 years of age,

cohort participants were invited to take part in a study with

the specific purpose of a food security status assessment

(for 326 young adults, no active contact was available).

The final sample was composed of 954 individuals (Fig. 1).

The individuals included in this study (vs. not included,

i.e. all the remaining participants of the cohort) were more

frequently women (58.3% vs. 47.9%; p\ 0.001), had a

higher education [mean (SD) = 13.8 (1.7) vs. mean

(SD) = 12.8 (2.2) years of schooling; p\ 0.001], as well

as higher parental education [mean (SD) = 11.6 (4.5) vs.

mean (SD) = 9.9 (4.6) years; p\ 0.001]. In comparison

with not included participants, included individuals repor-

ted less frequently (5.6% vs. 9.6%; p = 0.011) a perception

of insufficient household income.

The Ethics Committee of the São João University

Hospital, Porto, and of the Institute of Public Health of the

University of Porto approved the procedures in the cohort.

The study protocol was registered with the Portuguese Data

Protection Authority. Policies and procedures were devel-

oped to guarantee data confidentiality and protection.

Written informed consent was obtained for participation in

all evaluations, and additionally from the parents at 13 and

17 years of age. For this study, cohort participants provided

assent after signing on the web-based platform or provided

oral consent, depending on the method of data collection

used.

Data on socio-demographic characteristics and food

security status were self-reported and collected through a

structured questionnaire answered using a web-based

platform. For 873 of the 954 participants evaluated, the

questionnaire was answered through a link to the ques-

tionnaire that was sent by email to participants. For the

remaining 81 (8.5%) participants, the information was

obtained using the same structure but through a computer-

assisted telephone interview because no updated email

address was available.

Education was evaluated in years of schooling and

categorized as lower than or equal to 12 years (including

primary and secondary education levels) and higher than

12 years (corresponding to a higher educational level).

Occupation was classified as upper white-collar, lower

white-collar and blue-collar. The upper white-collar cate-

gory aggregated those within the upper four major groups

of the 2010 Portuguese Classification of Occupations

(PCO) (Instituto Nacional de Estatı́stica 2011) (0. armed
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forces occupations, 1. managers, 2. professionals and 3.

technicians and associate professionals); the lower white-

collar category encompassed individuals among the fourth

and fifth major group of the PCO (4. clerical support

workers and 5. service and sales workers). The category

blue-collar contained those classified in the sixth to ninth

major groups of the PCO (6. skilled agricultural, forestry

and fishery workers, 7. craft and related trades workers, 8.

plant and machine operators and assemblers and 9. ele-

mentary occupations). A student category was added.

The household size was the number of persons living in

the household, independent of family relationships. Infor-

mation concerning household structure was categorized in

five categories: (1) parents-based nuclear family (partici-

pant and his/her parents and/or siblings); (2) participant-

based nuclear family (participant and his/her partner and/or

children); (3) extended family, which comprises family

members beyond the nuclear family; (4) living alone; and

(5) living with other members (comprises participants liv-

ing only with non-family members or living with family

and non-family members).

Household income perception was evaluated using a

question with four options: ‘‘insufficient’’, ‘‘need to be

careful about expenses’’, ‘‘enough to meet needs’’ or

‘‘comfortable’’. For regression analysis, the categories

‘‘enough to meet needs’’ and ‘‘comfortable’’ were com-

bined into ‘‘enough’’.

Food security status was evaluated using the US

Household Food Security Survey Module: Six-Item Short

Form (United States Department of Agriculture 2012),

which was translated by the research team to the Por-

tuguese language (Cronbach’s alpha = 0.753). The US

Household Food Security Survey Module: Six-Item Short

Form refers to the previous 12 months, and individuals are

asked whether they were able to afford the food they need.

It includes six questions concerning food running out,

balanced meals, skipping or cutting the size of meals and

how often, eating less than they should, and being hungry

because there was not enough money for food.

The total score results from the sum of affirmative

responses in each of the six questions. The participants’

households were classified as ‘‘food secure’’ if the number

of affirmative responses was equal to or less than one, ‘‘low

Total cohort
n=2942

Eligible participants 
n=2936

Available e-mail 
address
n=2352

n=873 
questionnaires

n=1
questionnaire with 
missing data on 

food security status

Not available e-mail 
address, but available 

telephone contact
n=258

n=81 
questionnaires

n=2 
questionnaires with 

missing data on 
food security status

No active contact 
available

n=326

Deaths 
n=6

Final sample
n=954

Fig. 1 Flow chart of the

EPITeen participants in this

study
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food secure’’ if there were between two and four affirma-

tive responses or ‘‘very low food secure’’ if the number of

affirmative responses reached five or six (United States

Department of Agriculture 2012). For logistic regression

analysis, the participants’ households were classified as

food secure and food insecure (including both low and very

low food secure groups).

Statistical analysis

Continuous variables were summarized as mean and stan-

dard deviation. Categorical variables were presented as

absolute numbers and percentages. Means were compared

using Student’s t test, while for proportions the Chi-square

test was used.

Logistic regression models were computed to assess the

associations between food insecurity and socio-demo-

graphic characteristics, and odds ratios (OR) and respective

95% confidence intervals (95% CIs) were estimated, con-

sidering complete cases for all variables. The final model

included as independent variables sex, education, house-

hold income perception and household structure, based on

previously described confounding variables, as well as,

using a statistical criteria of significant crude associations.

Statistical analysis was carried out using SPSS Statistics

25.0 (IBM Corp., Armonk, NY, USA). The adopted sig-

nificance level was 5%.

Results

The majority of the sample was composed of women

(58.3%) and higher educated individuals (75.9%). Also, the

EPITeen participants included in this study lived more

often within a parents-based nuclear family (55.6%)

(Table 1). Among the young adults who answered the food

security survey module, a prevalence of household food

insecurity of 11.0% was found: 8.6% with low food secu-

rity and 2.4% with very low food security.

Despite a gradient across the food security status cate-

gories was verified according to the studied socio-demo-

graphic characteristics (data not shown), it was decided to

present the results according to two categories of food

security status—food secure and food insecure—, as only

few individuals (n = 23) reported very low food security.

In the food insecure group, a lower proportion of indi-

viduals with higher education and upper white-collar

workers and a higher proportion of blue-collar workers

were observed. Also, food insecure young adults more

often reported having the perception of an insufficient

household income and were more likely to belong to a

participant-based nuclear family, while those who had a

food secure household reported more living within a par-

ents-based nuclear family (Table 2).

After adjustment for sex, education, household structure

and household income perception, young adults reporting

insufficient household income (OR = 23.3; 95% CI

11.3–47.8) had an increased odds of belonging to a food

insecure household. Also, having a lower white-collar

occupation (OR = 2.3; 95% CI 1.2–4.2) and being less

educated (OR = 1.7; 95% CI 1.0–2.8) were characteristics

that remained associated with food insecurity in the

adjusted model. Living in a participant-based nuclear

family (OR = 2.0; 95% CI 1.1–3.7) was also associated

with food insecurity (Table 2), regardless of sex, education

and household income perception.

Discussion

At a time of economic crisis recovery, characterized by an

improvement in socio-economic indicators, such as an

unemployment rate that between 2008 and 2013 (7.6% and

16.2%, respectively) experienced a dramatic increase,

though having decreased since then (PORDATA 2018), a

considerable prevalence of household food insecurity

(11.0%) was found among the young adults of the EPITeen

cohort.

To the best of our knowledge, in Portugal, the first

reported data of food insecurity among young adults came

from the INFOFAMÍLIA survey (Gregório et al. 2014)

conducted during the economic crisis. Among respondents

aged less than 30 years, a food insecurity prevalence of

43.7% was described (Gregório et al. 2014). This large

difference in the estimates can be explained, first by the

period of evaluation—as the INFOFAMÍLIA was con-

ducted during the crisis years, while ours represents the

period of recovery. Additionally, the tool used to evaluate

food security was different. More recently, another study

conducted among young Portuguese adults reported a food

insecurity prevalence of 8.6%; however, the food security

assessment tool was also different from ours, limiting

comparisons (Gregório et al. 2018).

Similar estimates to those found in our study were

described among young adults in France (8.5% and 11.3%)

(Martin-Fernandez et al. 2013; Pryor et al. 2016).

Our findings showed that household income perception,

education, household structure and occupation were asso-

ciated with food insecurity in young adults. These results

are in accordance with those found by Gooding et al.

(2012), which revealed that low household income was

associated with food insecurity. In our study, the variable

household income perception was used and can reflect the

relation between household income and needs.
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Both education and occupation were independently

associated with food insecurity. These two variables are

correlated and likely measure the same socio-demographic

dimension, which was reflected in the similar results

obtained for education and occupation.

Individuals with a lower education were more likely to

belong to a food insecure household, as previously reported

by Gooding et al. (2012), which found that food insecurity

was associated with lower educational attainment. In our

study, significant and positive associations between having

lower white-collar and blue-collar occupations and food

insecurity were also observed. Although the significant

association with blue-collar workers was lost in the final

adjusted model, this likely happened because few indi-

viduals were classified within this group; thus, there was

not enough power to observe this association.

Although the literature has described that households

with more people have a higher odds of being food inse-

cure (Carter et al. 2012; Markwick et al. 2014), in our

sample of young adults, no association between household

size and food insecurity was observed. However, house-

hold structure appears to be an important determinant of

food insecurity not only in our study but also in other

populations (Balistreri 2018; Martin-Fernandez et al.

2013). According to our results, a nuclear family composed

by the young adult and his/her partner and/or children had a

higher odds of being food insecure than those who belong

to a nuclear family composed of his/her parents and/or

Table 1 Characteristics of the sample (Porto, Portugal, 2016)

n (%)

Sex

Women 556 (58.3)

Men 398 (41.7)

Education

B 12 years 230 (24.1)

[ 12 years 724 (75.9)

Occupation

Upper white-collar 566 (59.3)

Lower white-collar 178 (18.6)

Blue-collar 49 (5.1)

Student 134 (14.0)

Missing 27 (2.8)

Household income perception

Insufficient 55 (5.8)

Need to be careful about expenses 308 (32.3)

Enough to meet needs 348 (36.5)

Comfortable 241 (25.3)

Missing 2 (0.2)

Household size

1 person 128 (13.4)

2 persons 185 (19.4)

3 persons 257 (26.9)

C 4 persons 384 (40.2)

Household structure

Parents-based nuclear family (Participant ? parents

and/or siblings)

530 (55.6)

Participant-based nuclear family

(Participant ? partner and/or children)

143 (15.0)

Extended familya 114 (11.9)

Alone 128 (13.4)

Other membersb 39 (4.1)

Items of the US Household Food Security Survey

Module: Six-Item Short Formc

‘‘The food that (I/we) bought just didn’t last, and (I/we)

didn’t have money to get more’’. Was that often,

sometimes, or never true for (you/your household) in

the last 12 months?

117 (12.3)

‘‘(I/we) couldn’t afford to eat balanced meals’’. Was

that often, sometimes, or never true for (you/your

household) in the last 12 months?

166 (17.4)

In the last 12 months, since last (name of current

month), did (you/you or other adults in your

household) ever cut the size of your meals or skip

meals because there wasn’t enough money for food?

50 (5.2)

[If yes above] How often did this happen—almost

every month, some months but not every month, or in

only 1 or 2 months?

34 (3.6)

In the last 12 months, did you ever eat less than you

felt you should because there wasn’t enough money

for food?

52 (5.4)

Table 1 (continued)

n (%)

In the last 12 months, were you every hungry but

didn’t eat because there wasn’t enough money for

food?

27 (2.8)

Number of affirmative responses

0 735 (77.0)

1 114 (11.9)

2 49 (5.1)

3 24 (2.5)

4 9 (0.9)

5 12 (1.2)

6 11 (1.2)

Food security status

Food secure 849 (89.0)

Low food secure 82 (8.6)

Very low food secure 23 (2.4)

aComprises all family members beyond the nuclear family
bComprises participants living only with non-family members

(n = 29) or participants living with family and non-family members

(n = 10)
cn (%) of affirmative responses in each item of the scale
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siblings. This finding possibly reflects the increased eco-

nomic fragilities of young adults who leave their parents’

home and build their own family, in comparison with those

that still live with their parents.

In fact, the majority of the young adults in our sample

live within a parents-based nuclear family which may

reflect that the transition from adolescence to adulthood

and to economic independence has been increasingly

complex and lengthened (Xiao et al. 2014). Although

participants in our sample had the same age, there were

large differences regarding socio-economic factors and,

consequently, variation concerning household structure.

These results also suggest that, more than the size of the

household, the household structure is more relevant for

food insecurity, at least in this period of the lifespan.

Sex has been identified as a determinant of food inse-

curity in adults (Alvares and Amaral 2014; Chun et al.

2015) and in young adults (Gooding et al. 2012). It is

believed that women are more aware of their household’s

food supply and more prone to abstain from food in favour

Table 2 Socio-demographic characteristics associated with food insecurity (n = 926) (Porto, Portugal, 2016)

n (%) Food secure

[n = 827

(89.3%)]

Food insecure

[n = 99 (10.7%)]

Crude OR

(95% CI)

Model 1 -

Adjusted OR (95%

CI)c

Model 2 -

Adjusted OR (95%

CI)d

Sex

Women 478 (88.2) 64 (11.8) 1.3 (0.9–2.1) 1.2 (0.8–2.0) 1.1 (0.7–1.8)

Men 349 (90.9) 35 (9.1) 1 1 1

Education

B 12 years 174 (81.3) 40 (18.7) 2.5 (1.6–3.9) 1.9 (1.2–3.1) 1.7 (1.0–2.8)

[ 12 years 653 (91.7) 59 (8.3) 1 1 1

Occupation

Upper white-collar 528 (93.3) 38 (6.7) 1 1 1

Lower white-collar 139 (78.5) 38 (21.5) 3.8 (2.3–6.2) 2.3 (1.2–4.2) 2.3 (1.2–4.2)

Blue-collar 41 (83.7) 8 (16.3) 2.7 (1.2–6.2) 1.3 (0.5–3.6) 1.2 (0.5–3.4)

Student 119 (88.8) 15 (11.2) 1.8 (0.9–3.3) 1.4 (0.7–2.8) 1.5 (0.8–3.0)

Household income perception

Insufficient 29 (53.7) 25 (46.3) 25.2

(12.4–50.9)

22.1 (10.8–45.2) 23.3 (11.3–47.8)

Need to be careful about expenses 243 (81.5) 55 (18.4) 6.6

(3.8–11.4)

6.1 (3.5–10.6) 5.9 (3.4–10.2)

Enough 555 (96.7) 19 (3.3) 1 1 1

Household size

1 person 108 (87.1) 16 (12.9) 1 1 1

2 persons 156 (86.7) 24 (13.3) 1.0 (0.5–2.0) 0.7 (0.3–1.4) 0.3 (0.1–1.4)

3 persons 233 (92.8) 18 (7.2) 0.5 (0.2–1.1) 0.4 (0.2–0.8) 0.3 (0.1–1.2)

C 4 persons 330 (88.9) 41 (11.0) 0.8 (0.4–1.6) 0.7 (0.4–1.4) 0.6 (0.2–2.3)

Household structure

Parents-based nuclear family

(Participant ? parents and/or siblings)

478 (92.3) 40 (7.7) 1 1 1

Participant-based nuclear family

(Participant ? partner and/or

children)

116 (82.3) 25 (17.7) 2.6 (1.5–4.4) 2.0 (1.1–3.7) 2.0 (1.1–3.7)

Extended familya 93 (86.9) 14 (13.1) 1.8 (0.9–3.4) 1.4 (0.7–2.8) 1.4 (0.7–2.8)

Othersb 140 (87.5) 20 (12.5) 1.7 (1.0–3.0) 1.7 (0.9–3.2) 1.7 (0.9–3.2)

CI confidence interval and OR odds ratio
aComprises all family members beyond the nuclear family
bComprises participants living alone and participants living only with non-family members or participants living with family and non-family

members
cAdjusted for sex, education and household income perception
dAdjusted for sex, education, household income perception and household structure
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of other family members, mainly children (Chun et al.

2015). However, in our study, as in other previous studies

in young adults (Baer et al. 2015; Pryor et al. 2016), no

statistically significant association between sex and food

security status was observed. The fact that, in our sample,

more than half of the households were a parents-based

nuclear family (55.6%) and only a small proportion of

young adults had children (6.9%), may have precluded the

observation of the previously reported relation between

food insecurity and being a woman described in the

literature.

The present study had some limitations that should be

discussed. First, the questionnaire was translated from

English to Portuguese by the research team, but a back

translation, that assures the agreement of the translation of

the scale (Maneesriwongul and Dixon 2004) was not per-

formed, which can be seen as a study limitation. Even

though, due to the simplicity of the scale items, we believe

that this did not have a significant impact. Moreover,

although in terms of validity only Cronbach’s alpha was

calculated, the scale revealed to have a good internal

consistency, as the Cronbach’s alpha was higher than 0.7

(Terwee et al. 2007). Also, the existence of recall bias

cannot be excluded, as the food security status assessment

referred to the previous 12 months. Food insecurity is a

delicate topic, and misclassification of participants may

have occurred due to social desirability bias, i.e. young

adults may have omitted their real situation. In addition, as

food security data were self-reported and based on an

individual’s self-perception, the possibility that an indi-

vidual described his/her household as more or less food

insecure than it was in reality cannot be discarded

(Hamilton et al. 1997). Therefore, the prevalence of food

insecurity could have been underestimated in our study.

However, as the majority of the participants answered the

food security scale through the web-based platform

(91.5%), the probability of biased answers may have been

reduced. Additionally, the reported food security status of

the household could be biased since the questionnaire was

applied regardless of being responsible or co-responsible

for cooking and/or buying food for the household. How-

ever, as even young adolescents have been described to

perceive the social position of their family (Bannink et al.

2016), it is believed that young adults actually know the

general economic situation of the household. Nonetheless,

these limitations at worst may have caused an underre-

porting of food insecurity, and thus, our scenario of food

insecurity could be underestimated.

Although some differences in sex distribution, education

attainment and household income perception between

participants included in this analysis and the remaining

participants of the cohort were observable, the magnitude

of differences was small, and thus unlikely to limit the

generalizability of our findings.

Notwithstanding the aforementioned limitations, this

study is strengthened by the use of data obtained from a

large population-based cohort of individuals followed since

adolescence until adulthood, from different socio-eco-

nomic strata. Furthermore, food security status was asses-

sed using a widely used scale (Blumberg et al. 1999;

United States Department of Agriculture 2012), which

provides a more accurate definition of food insecurity and

allows comparisons with results from other studies in dif-

ferent settings.

In young adulthood, a period of lifespan characterized

by increased autonomy and responsibility, approximately

one in every nine young adults belong to a food insecure

household, at a time of economic crisis recovery. Food

insecurity in young adults’ households was highly associ-

ated with individual (education and occupation) and

household socio-demographic characteristics (household

structure and income).

Our findings support the need for the development of

public health interventions targeted at less educated young

adults, with lower white-collar occupations, who have a

perception of insufficient household income and belong to

a nuclear family including their partner and/or children, to

reduce the burden of food insecurity, particularly in

countries under economic vulnerability.
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