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Abstract
Background: To characterize the scenario of food insecurity in Portugal at a time of economic crisis
recovery is of the utmost relevance.
Objective: This study aimed to estimate the prevalence and to identify the determinants of
food insecurity during economic crisis recovery in a population-based urban sample of middle- and
older-aged Portuguese adults.
Methods: A cross-sectional study including 604 participants of the EPIPorto cohort was conducted.
Data on sociodemographic characteristics and on food security status were collected. Food security
status was assessed using the US Household Food Security Survey Module: Six-Item Short Form.
Logistic regression models, crude and adjusted for sex, age, education, and household income per-
ception, were performed.
Results: The prevalence of food insecurity was 16.6%. Women (odds ratio [OR] ¼ 1.96; 95%
confidence interval [CI]: 1.09-3.54), those less educated (OR ¼ 5.46; 95% CI: 2.84-10.46), and
those who had the perception of an insufficient household income (OR ¼ 10.39; 95% CI: 5.00-
21.56) were more likely to belong to a food insecure household. Unmarried individuals (OR ¼
1.79; 95% CI: 1.05-3.06) and lower white-collar workers (OR ¼ 2.22; 95% CI: 1.03-4.77) were
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also more prone to live within a food insecure household, regardless of sex, age, education, and
household income perception.
Conclusions: The obtained information is valuable for the development of intervention strategies to
reduce food insecurity in middle- and older-aged adults, suggesting that women, unmarried, less
educated individuals, less skilled workers, and lower income families should be targeted.
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Introduction

Food insecurity (FI) is a worldwide public health

problem. Highly prevalent among low- and middle-

income countries, FI is also a relevant issue in high-

income countries,1-5 due to the increasing trend in

unemployment, poverty, and social inequalities

derived from the global financial crisis.6

Unemployment rates markedly increased dur-

ing the economic crisis in Portugal.7 Despite

being transversal among different age groups, it

has been shown to be a more relevant issue in

middle-aged adults, due to the psychological con-

sequences, their family responsibilities8 and the

greater difficulty in becoming reemployed, when

facing unemployment. As middle-aged adults see

their income reduced, they are more prone to

experiencing FI.9 Moreover, older-aged adults are

vulnerable to FI, which was linked to physical

limitations, health-related conditions, and social

isolation.10,11 As older-aged adults are more likely

to have chronic disease, they could be faced to

choose between food or medication,12 a situation

that probably worsened during the economic crisis.

In Portugal, according to the results from the

Fourth National Health Survey (IV-NHS) (2005/

2006),13 about 1 in 6 citizens faced FI.14 However,

this survey was performed before the 2008 eco-

nomic crisis. More recently, data from a national

survey conducted during the period of full-blown

economic crisis described a much higher preva-

lence of FI in 2013 (50.7%),15 suggesting the influ-

ence of macroeconomic indicators on FI burden.

Therefore, to monitor the prevalence of FI and its

determinants in population-based studies is still

required to inform national public health policies

directed toward promoting food security for all,

particularly among the mentioned age strata.

FI has been associated with a range of negative

nutritional and health outcomes.16,17 As a conse-

quence of inaccessible or inadequate food supply,

members of food insecure households tend to

change their food habits and adopt inadequate and

nutritionally poorer dietary patterns.18-20 This sit-

uation may increase the risk of overweight and

obesity, which is known as the FI-obesity

paradox.18,20,21

One major and strong established determinant

of FI is household income.22,23 Also, neighbor-

hood deprivation,22 belonging to larger house-

holds,24 being unmarried,22 and less educated14

are described to be associated with FI. Sex differ-

ences in FI have also been reported, being the

prevalence higher in women.14,22

Research on FI has been increasing, namely in

population-based samples, however studies on FI

are still greatly focused on disadvantaged popula-

tions,25-28 which reinforces the need for a deeper

insight into the determinants of FI in urban popu-

lations from high-income countries, across a wide

socioeconomic spectrum.

Therefore, and considering the aforemen-

tioned vulnerability of middle- and older-aged

adults, this study aimed to estimate the preva-

lence and to identify the determinants of FI

during the economic crisis recovery in a

population-based sample of urban middle- and

older-aged Portuguese adults.

Methods

Study Design and Participants

A cross-sectional study based on data from EPIPorto

cohort was conducted. As previously described,29

EPIPorto is a cohort of noninstitutionalized
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Portuguese Caucasian inhabitants of Porto, Portugal,

assembled between 1999 and 2003 and aged 18 or

more years at recruitment. Households were selected

by random digit dialing of landline telephones.

Within each household, a permanent resident was

selected by simple random sampling. The participa-

tion rate at cohort assembling was 70% correspond-

ing to 2485 participants.29

The second evaluation took place between

2005 and 2008, including 1682 participants. A

third evaluation occurred between 2013 and

2015, and 995 individuals were re-evaluated. As

part of this third cohort evaluation, in addition to

the face-to-face interviews on which sociodemo-

graphic data were collected, computer-assisted

telephone interviews were conducted, between

April 2014 and January 2016, with the purpose

of food security status assessment. Of the 995

evaluated, 604 participants were included in the

present study, as they fulfilled the inclusion cri-

teria of to have 50 years of age or more and to be

responsible or co-responsible for cooking and/or

buying food for the household.30

Regarding baseline characteristics, partici-

pants, in comparison with nonparticipants, had

lower mean (standard deviation, SD) age (66.9

[8.4] vs 71.2 [12.5] years; P < .001) and were

more educated (26.9% vs 19.6% with more than

12 years of schooling; P < .001). No significant

differences for sex and working status (reported

at third evaluation) were found.

The ethics committee of São João University

Hospital, Porto approved the study. EPIPorto was

approved by the Portuguese Data Protection

Authority. All participants gave their written

informed consent.

Data Collection

Data of the third EPIPorto evaluation were col-

lected by trained interviewers using structured

questionnaires.

Sociodemographic characteristics. Sex, age, and

education, as completed years of schooling, were

recorded. Education was categorized into “�4

years,” “5 to 9 years,” “10 to 12 years,” and

“>12 years.” Information regarding occupation

was classified according to the 2010 Portuguese

Classification of Occupations (PCO)31 and fur-

ther recategorized into 3 categories: upper

white-collar, lower white-collar, and blue-collar.

The upper white-collar category included Armed

Forces Occupations, Managers, Professionals,

and Technicians and associate professionals, cor-

responding to the upper 4 major groups of the

PCO. The lower white-collar category consisted

of Clerical support workers and Service and sales

workers, classified in the fourth and fifth major

groups of the PCO. Lastly, the blue-collar cate-

gory encompassed participants from the sixth to

ninth groups, namely skilled agricultural, forestry

and fishery workers, craft and related trades

workers, plant and machine operators and assem-

blers, and elementary occupations.

Regarding working status, individuals were

classified as employed, unemployed, retired, and

housewives.

Marital status was collected and classified into

single, married or civil partnership, divorced, and

widowed. Participants were also asked about the

household size as the number of persons living in

the household, which was categorized into 1 per-

son, 2 persons, and �3 persons. Average house-

hold monthly income was recorded into the

following categories: lower than €500, €500 to

€1000, €1001 to €1500, €1501 to €2000, and

higher than €2000. Information regarding the

household income perception as “insufficient,”

“need to be careful about expenses,” “enough to

meet needs,” or “comfortable” was also collected.

Food security status assessment. Food security sta-

tus was evaluated using the US Household Food

Security Survey Module: Six-Item Short Form32

derived from the original 18-Item US Household

Food Security Survey Module,33 which was

translated to the Portuguese language by the

research team (Cronbach a ¼ .748).

With regard to the previous 12 months, indi-

viduals were asked about the food eaten in their

households and whether they were able to afford

the food they need. The participants’ households

were classified into “food security” if the number

of affirmative responses was equal to or less than

one, “low food security” if there were between 2

and 4 affirmative responses or “very low food
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security” if the number of affirmative responses

was 5 or 6.32

Statistical Analysis

Continuous variables were summarized as mean

and SD. Categorical variables were described as

absolute and relative frequencies. Continuous

variables were compared using Student’s t-test

or analysis of variance, while, for proportions, the

w2 test, Fisher’s exact test, or the Monte Carlo

simulation were used, as appropriate.

Unconditional logistic regression models were

computed to assess the associations between food

security status and sociodemographic variables.

Odds ratios (ORs) and respective 95% confidence

intervals (95% CIs) were estimated. For the pur-

pose of regression analyses, food security status

was classified into “food security” and “FI”

(including both participants from low and very

low food security categories). Covariates such

as sex, age, marital status, education, occupation,

working status, household monthly income,

household income perception, and household size

were tested, and the final model of adjustment

included sex, age, education, and household

income perception.

Statistical analysis was carried out using SPSS

Statistics 25.0 (IBM Corp, Armonk, New York).

A significance level of 5% was adopted.

Results

A larger proportion of individuals were women

(67.9%) and, at the time of food security status

evaluation, individuals had between 50 and

90 years of age (mean [SD] of 66.9 [8.4] years).

Regarding food security status, 83.4% of individ-

uals’ households were food secure, while 13.9%
and 2.6% were classified as low and very low

food secure, respectively.

Individuals from both low and very low food

secure households had slightly higher mean age

(P ¼ .220) and were more frequently less edu-

cated (� 4 years of schooling; P < .001) and

unmarried (P ¼ .058) than participants from food

secure households. Individuals belonging to low

food secure households were more frequently

lower white-collar workers (P < .001), had an

average household monthly income between

€500 and €1000 (P < .001) and were also more

likely to refer need to be careful about expenses

(P < .001) than individuals from food secure

households. In contrast, participants from very

low food secure households were more frequently

blue-collar workers (P < .001), with an average

household monthly income lower than €500 (P <

.001), and were more prone to consider their

household income as insufficient (P < .001) than

individuals from food secure households (Table

1).

Regarding the characteristics associated with

FI, we observed that women (OR¼ 2.27; 95% CI:

1.33-3.86), less educated (OR ¼ 7.21; 95%
CI: 4.05-12.84), unmarried participants (OR ¼
1.76; 95% CI: 1.13-2.73), and lower white-

collar (OR ¼ 4.96; 95% CI: 2.60-9.44) or blue-

collar workers (OR ¼ 6.13; 95% CI: 3.17-11.86)

had a higher odds of belonging to a food insecure

household (Table 2). Also, to be unemployed

(OR ¼ 3.66; 95% CI: 1.41-9.46), retired (OR ¼
2.21; 95% CI: 1.18-4.14), or to be a housewife

(OR ¼ 3.28; 95% CI: 1.32-8.16), and reporting a

low (OR ¼ 11.46; 95% CI: 5.67-23.17) or an

insufficient household income (OR ¼ 14.73;

95% CI: 7.37-29.46) were significantly associ-

ated with FI (Table 2).

In multiple regression analyses, we observed

that independently of sex, age, education and

household income perception, unmarried individ-

uals (OR ¼ 1.79; 95% CI: 1.05-3.06), and lower

white-collar workers (OR ¼ 2.22; 95% CI: 1.03-

4.77) were more prone to live within a food inse-

cure household. To be woman (OR ¼ 1.96; 95%
CI: 1.09-3.54), as well as to be less educated

(OR ¼ 5.46; 95% CI: 2.84-10.46), remained

significantly associated with FI, independently

of age and household income perception. The

perception of an insufficient household income

was strongly and positively associated with FI

(OR ¼ 10.39; 95% CI: 5.00-21.56), regardless

of sex, age, and education (Table 2).

Discussion

A relevant prevalence of FI (16.6%) was

observed among middle- and older-aged adults

of EPIPorto cohort.
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Considering the importance of a periodical

monitoring of FI, our study provides a relevant

contribution regarding the scenario of FI and the

identification of its determinants in Portugal dur-

ing a particular period—the economic crisis

recovery (namely characterized by a decrease in

unemployment7)—using a population-based sam-

ple of middle- and older-aged urban adults from

different socioeconomic positions.

Our estimate was identical to the prevalence of

FI previously described in the Portuguese house-

holds, assessed through the same scale, in the IV-

NHS (2005-2006).14 This could suggest a similar

burden of FI as in previous years of the economic

crisis. The observed discrepancies in the preva-

lence of FI cannot be solely attributed to the study

year. In 2003, a Portuguese survey only using a

single question reported 8.1% of FI.34 More

Table 1. Sociodemographic Characterization According to Food Security Status Categories.

n (%)
Food Security
[504 (83.4)]

Low Food Security
[84 (13.9)]

Very Low Food
Security [16 (2.6)]

P
Value Missing

Sex .008 0 (0.0)
Women 329 (65.3) 69 (82.1) 12 (75.0)
Men 175 (34.7) 15 (17.8) 4 (25.0)

Age (years), mean (SD) 66.8 (8.4) 67.3 (8.2) 70.4 (9.7) .220 0 (0.0)
Marital status .058 0 (0.0)

Married/ in a civil partnership 357 (70.8) 50 (59.5) 8 (50.0)
Single 31 (6.2) 3 (3.6) 1 (6.2)
Widowed 72 (14.3) 19 (22.6) 4 (25.0)
Divorced 44 (8.7) 12 (14.3) 3 (18.8)

Education (years) <.001 1 (0.2)
�4 129 (25.6) 52 (62.7) 10 (62.5)
5-9 120 (23.8) 18 (21.7) 2 (12.5)
10-12 89 (17.6) 11 (13.2) 3 (18.8)
>12 166 (32.9) 2 (2.4) 1 (6.2)

Occupation <.001 43 (7.1)
Upper white-collar 236 (50.1) 12 (16.2) 2 (12.5)
Lower white-collar 136 (28.9) 37 (50.0) 3 (18.8)
Blue-collar 99 (21.0) 25 (33.8) 11 (68.8)

Working status .015 4 (0.7)
Employed 132 (26.4) 12 (14.3) 1 (6.2)
Unemployed 25 (5.0) 8 (9.5) 1 (6.2)
Retired 312 (62.4) 54 (64.3) 14 (87.5)
Housewives 31 (6.2) 10 (11.9) 0 (0.0)

Household monthly income (€) <.001 32 (5.3)
<500 26 (5.4) 6 (7.6) 9 (64.3)
500-1000 103 (21.5) 41 (51.9) 2 (14.3)
1001-1500 95 (19.8) 22 (27.8) 3 (21.4)
1501-2000 82 (17.1) 4 (5.1) 0 (0.0)
>2000 173 (36.1) 6 (7.6) 0 (0.0)

Household income perception <.001 1 (0.2)
Insufficient 40 (8.0) 22 (26.2) 12 (75.0)
Need to be careful about expenses 203 (40.4) 47 (56.0) 4 (25.0)
Enough to meet needs 176 (35.0) 12 (14.3) 0 (0.0)
Comfortable 84 (16.7) 3 (3.6) 0 (0.0)

Household size .636 0 (0.0)
1 person 101 (20.0) 17 (20.2) 1 (6.2)
2 persons 233 (46.2) 38 (45.2) 7 (43.8)
�3 persons 170 (33.7) 29 (34.5) 8 (50.0)

Abbreviation: SD, standard deviation.
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recently, INFOFAMÍLIA survey—a monitoring

system conducted annually in Portugal—has

shown a prevalence of FI of 48.6%, 49.1%,

50.7%, and 45.8% in 2011, 2012, 2013,15 and

2014,35 respectively. These estimates are much

higher than our FI prevalence, even for the North-

ern region (46.0%, 49.1%, and 50.7% in 2011,

2012, and 2013, respectively).15 However, the

INFOFAMILIA sample, when compared to ours,

is comprised of a lower proportion of higher edu-

cated and retired people and of a higher propor-

tion of unemployed individuals.36 Even that, a

recent study reported an FI prevalence of 27.9%

for Portuguese individuals aged 50 years and

older, using an adapted version of the Brazilian

Food Insecurity Scale.37

As this comparison shows differences in pre-

valence estimates could be also considered as a

consequence of diversified methodology in eval-

uating FI. Actually, the IV-NHS used the US

Household Food Security Survey Module: Six-

Item Short-Form as we did, while the INFOFA-

MÍLIA survey applied an adapted version of the

Brazilian Food Insecurity Scale. Thus, caution is

needed when comparing the results from different

studies, mainly when different scales to evaluate

Table 2. Sociodemographic Determinants of Food Insecurity.

n (%)
Food

Security
Food

Insecurity Crude OR (95% CI) Adjusted OR (95% CI)a

Sex
Women 329 (65.3) 81 (81.0) 2.27 (1.33-3.86) 1.96 (1.09-3.54)
Men 175 (34.7) 19 (19.0) 1 1

Age (years), mean (SD) 66.8 (8.4) 67.8 (8.5) 1.02 (0.99-1.04) 0.99 (0.96-1.02)
Marital status

Married/in a civil partnership 357 (70.8) 58 (58.0) 1 1
Unmarried 147 (29.2) 42 (42.0) 1.76 (1.13-2.73) 1.79 (1.05-3.06)

Education (years)
�4 129 (25.6) 62 (62.6) 7.21 (4.05-12.84) 5.46 (2.84-10.46)
5-9 120 (23.8) 20 (20.2) 2.50 (1.26-4.94) 2.32 (1.13-4.78)
�10 255 (50.6) 17 (17.2) 1 1

Occupation
Upper white-collar 236 (50.1) 14 (15.6) 1 1
Lower white-collar 136 (28.9) 40 (44.4) 4.96 (2.60-9.44) 2.22 (1.03-4.77)
Blue-collar 99 (21.0) 36 (40.0) 6.13 (3.17-11.86) 1.44 (0.59-3.55)

Working status
Employed 132 (26.4) 13 (13.0) 1 1
Unemployed 25 (5.0) 9 (9.0) 3.66 (1.41-9.46) 1.28 (0.43-3.86)
Retired 312 (62.4) 68 (68.0) 2.21 (1.18-4.14) 1.29 (0.55-3.02)
Housewives 31 (6.2) 10 (10.0) 3.28 (1.32-8.16) 1.30 (0.44-3.84)

Household monthly income (€)
�1000 129 (26.9) 58 (62.4) 11.46 (5.67-23.17) 3.22 (1.38-7.51)
1001-1500 95 (19.8) 25 (26.9) 6.71 (3.11-14.50) 2.94 (1.25-6.89)
>1500 255 (53.2) 10 (10.8) 1 1

Household income perception
Insufficient 40 (8.0) 34 (34.0) 14.73 (7.37-29.46) 10.39 (5.00-21.56)
Need to be careful about expenses 203 (40.4) 51 (51.0) 4.36 (2.38-7.97) 2.93 (1.56-5.50)
Enough 260 (51.7) 15 (15.0) 1 1

Household size
1 person 101 (20.0) 18 (18.0) 1 1
2 persons 233 (46.2) 45 (45.0) 1.08 (0.60-1.96) 1.16 (0.58-2.30)
�3 persons 170 (33.7) 37 (37.0) 1.22 (0.66-2.26) 0.95 (0.46-1.98)

Abbreviations: CI, confidence interval; OR, odds ratio; SD, standard deviation.
aAdjusted for sex, age, education, and household income perception.
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FI are used. Likewise, it is worth noting that the

methods concerning the selection of participants

were different in IV-NHS and INFOFAMÍLIA.

Nonetheless, among more recent studies, even

using the same scale, differences in the preva-

lence of FI are observable. Using the US House-

hold Food Security Survey Module, a prevalence

of FI of 12.7% in the United States,38 8.3% in

Canada,39 and 6.3% in the metropolitan area of

Paris4 were estimated, although a modified ver-

sion of the US Household Food Security Survey

Module was used in this last study. All these esti-

mates were lower than the prevalence of FI that

we estimated. Even when comparing to France

that has a similar Gini coefficient—as a general

measure of income inequality at country level—

to Portugal,40 there are differences in the preva-

lence of FI, which suggests the role of other

socioeconomic determinants beyond income.

In our sample, FI seemed to be determined by

different sociodemographic characteristics. At a

time of economic crisis recovery, we observed that

to be woman, unmarried, less educated, and having

a lower white-collar occupation, as well as to have

a perception of insufficient household income,

showed to be associated with FI. These results are

in accordance with findings from studies from

Portugal14,37 and from other countries.4,22,28

Women were more likely to be food insecure,

as they have an increased awareness of their

household’s food supply and concern with the

protection of all household members, which may

lead to a stronger willingness to abdicate their

food intake in favor of other family members.22

As expected, the perception of an insufficient

household income revealed to be strongly and

positively associated with FI, even more than

household monthly income. In our analysis,

although household monthly income and house-

hold income perception were closely related,

household income perception may represent a

more accurate measure of the economic situation

of the household since it probably reflects the

adequacy of the household income to the needs.41

Regarding occupation, in the final adjusted

model, only lower white-collar workers remained

significantly associated with FI, which is in

agreement with a previous study conducted in

France.4 Lower educational level also remained

a strong determinant of FI independent of sex,

age, and household income perception.

Contrarily to previous evidence,24 household

size was not significantly associated with FI. In

our sample, the majority of participants belong to

a single or a two-person household (65.7%).

Thus, it is possible that low variability concerning

household size may have contributed to the

absence of differences in food security status.

As opposed to previous results,4,24,42 in our

study, we did not observe significant findings

concerning age. Differences in these results can

be partly explained by the age range of our sam-

ple (50-90 years old), which is less heterogeneous

than in other studies. Additionally, even though

Markwick et al24 had pointed out that younger

individuals are more prone to be food insecure,

when comparisons were established with those

aged 55 to 64 years to those aged 65 years and

older, no significant differences were observed,

which corroborates our results.

This study confirms findings from previous

studies that individuals from less favorable socio-

economic contexts seemed to be more prone to

FI. These results portray the need for the devel-

opment of public health policies to support these

populations in order to diminish its FI burden,

particularly in countries facing periods of eco-

nomic vulnerability.

This study had some limitations that ought to

be mentioned. One of the limitations is its cross-

sectional design, which does not allow for infer-

ence about causality. In addition, the possibility

of bias cannot be discarded. Although food secu-

rity data were collected by computer-assisted

telephone interview, one cannot preclude the

occurrence of social desirability bias, but we

believed that its impact was small. As FI is a

delicate issue, misclassification of participants

may have occurred, as individuals may have

omitted the real condition of their household,

which could have led to an underestimation of

the FI. Also, information was self-reported, as

FI is usually evaluated, but we cannot discard that

individuals could describe their households as

more or less food insecure than it was in reality.43

Subsequent losses throughout follow-up or una-

vailability/refusal to respond are more frequent in

individuals from lower socioeconomic position,

510 Food and Nutrition Bulletin 40(4)



which may have led to an underestimation of the

FI burden. When we compared participants and

nonparticipants, statistically significant differ-

ences were observed for age and education, being

the participants younger and more educated than

nonparticipants. The differences could be justi-

fied since more educated individuals are more

likely to accept to participate. Finally, we have

to acknowledge that the US Household Food

Security Survey Module: Six-Item Short-Form

is not fully validated for this sample. Neverthe-

less, the Cronbach a was calculated (a ¼ .748)

and indicated a good internal consistency.44

This study is strengthened by the fact that data

were obtained from a large population–based

urban cohort, located in a high-income country,

while previous studies were more focused in

more deprived, disadvantaged, or vulnerable set-

tings. It is also noteworthy that we have used a

widely accepted tool,32,33 translated to Portu-

guese, for the assessment of FI, which allows

comparisons with results from other settings.

Despite the US Household Food Security Survey

Module: Six-Item Short-Form does not include

questions regarding food security in children,

we believe this fact may have not impacted in our

estimates, as the selected EPIPorto participants

were older (�50 years of age) and mainly belong-

ing to single or two-person households (65.7%),

thus the household is unlikely to be composed of

children. Additionally, the methodological option

of restricting the food security survey to partici-

pants who were responsible or co-responsible for

cooking and/or buying food for the household

may have increased the accuracy of our estimate

of household FI prevalence.

At a time of economic crisis recovery, a con-

siderable prevalence of FI was observed among

middle- and older-aged adults in a large Portu-

guese urban center. The obtained information is

valuable for the development of intervention stra-

tegies to reduce FI in adults, suggesting that

women, unmarried, lower educated individuals,

less skilled workers, and lower income families

should be targeted.

Acknowledgments

The authors gratefully acknowledge the participants

enrolled in EPIPorto for their kindness, and all

members of the research team for their enthusiasm and

perseverance.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest

with respect to the research, authorship, and/or publi-

cation of this article.

Funding

The author(s) disclosed receipt of the following finan-

cial support for the research, authorship, and/or publi-

cation of this article: This work was supported by

contributions from Iceland, Liechtenstein, and Norway

through the European Economic Area Grants, under

the Public Health Initiatives Programme (PT 06, grant

number 118SI2). This study was also funded by the

Unidade de Investigação em Epidemiologia - Instituto
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Soc. 2014;23(4):1127-1141.

16. Seligman HK, Bindman AB, Vittinghoff E,

Kanaya AM, Kushel MB. Food insecurity is

associated with diabetes mellitus: results from the

National Health Examination and Nutrition Exam-

ination Survey (NHANES) 1999-2002. J Gen

Intern Med. 2007;22(7):1018-1023.
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37. Gregório MJ, Rodrigues AM, Graça P, et al. Food

insecurity is associated with low adherence to the

Mediterranean diet and adverse health conditions in

Portuguese adults. Front Public Health. 2018;6:38.

38. Coleman-Jensen A, Rabbitt MP, Gregory CA,

Singh A. Household food security in the United

States in 2015: A report summary from the Eco-

nomic Research Service: United States Depart-

ment of Agriculture, Economic Research Service.

2016.

39. Statistics Canada. Household Food Insecurity,

2011-2012. 2015. Https://Www.Statcan.Gc.Ca/

Pub/82-625-X/2013001/Article/11889-Eng.Htm.

Accessed June 23, 2016.

40. Eurostat. Gini coefficient of equivalised disposa-

ble income—EU-SILC survey. 2016. http://apps

so.eurostat.ec.europa.eu/nui/show.do?data

set¼ilc_di12. Accessed June 6, 2016.

41. Sun F, Hilgeman MM, Durkin DW, Allen RS,

Burgio LD. Perceived income inadequacy as a pre-

dictor of psychological distress in Alzheimer’s

caregivers. Psychol Aging. 2009;24(1):177.

42. Russell J, Flood V, Yeatman H, Mitchell P. Pre-

valence and risk factors of food insecurity among a

cohort of older Australians. J Nutr Health Aging.

2014;18(1):3-8.

43. Hamilton WL, Cook JT, Thompson WW, et al.

Household Food Security in the United States in

1995—Technical Report of the Food Security

Measurement Project. Alexandria, VA: United

States Department of Agriculture. 1997. 88.

44. Terwee CB, Bot SDM, de Boer MR, et al. Quality

criteria were proposed for measurement properties

of health status questionnaires. J Clin Epidemiol.

2007;60(1):34-42.

Maia et al 513

https://www.ers.usda.gov/media/8282/short2012.pdf
https://www.ers.usda.gov/media/8282/short2012.pdf
http://Https://Www.Statcan.Gc.Ca/Pub/82-625-X/2013001/Article/11889-Eng.Htm
http://Https://Www.Statcan.Gc.Ca/Pub/82-625-X/2013001/Article/11889-Eng.Htm
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di12
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di12
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di12
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di12


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


