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Abstract

Background: Food is a major determinant of chronic non-
communicable diseases. Because of this, social inequalities
in food consumption will likely produce social inequalities in
disease and life expectancy. Objectives: This study analyses
the social inequalities in food consumption in Portugal and
whether they differ between men and women and between
younger and older people. Methods: Following a cross-sec-
tional observational study, we analyzed data from 11,085 in-
dividuals aged 25-64 years who participated in the 2014 Na-
tional Health Interview Survey (NHIS). Logistic regression
models were used to measure the association between so-
cioeconomic conditions, i.e., education and income, and
food consumption. The analysis was then stratified by sex
and age. Results: A positive gradient for income and educa-
tion was observed in the consumption of fish, cakes, natural
juices, and dairy products. The consumption of legumes and
soft drinks was inversely related to income and education. A
socioeconomic gradient for fruits and vegetables was ob-
served only among women and older people. Worse-off

people consumed less soup, and underprivileged women
consumed fewer fast-food products. Conclusion: The food
consumption patterns of Portuguese adults are related to
their socioeconomic condition, with few variations across
demographic categories.

© 2021 The Author(s), Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Desigualdades socioeconémicas no consumo
alimentar: um estudo transversal em adultos
portugueses

Palavras Chave
Alimentacao - Estatuto socioeconémico - Portugal -
Adultos

Resumo

Introducdo: A alimentacao desempenha um importante
papel na prevencdao de doencgas crénicas nao transmis-
siveis. Desta maneira, desigualdades sociais em consumo
alimentar poderao contribuir para desigualdades sociais
na doenca e esperanca de vida. Objetivo: O presente es-
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tudo teve como objetivo analisar a existéncia de desigual-
dades sociais no consumo alimentar em Portugal, e se as
mesmas diferem entre homens e mulheres, e entre pes-
soas mais jovens e mais velhas. Metodologia: Seguindo
um desenho de estudo observacional transversal, foram
analisados dados de 11.085 individuos, com idades com-
preendidas entre os 25 e 0s 64 anos, participantes do In-
quérito Nacional de Saude 2014. Foram aplicados mode-
los de regressao logistica para medir a associacao entre as
variaveis socioeconémicas, nomeadamente educacao e
rendimento, e o consumo alimentar. A analise foi estrati-
ficada por sexo e idade. Resultados: Um gradiente posi-
tivo foi observado, em funcdo da educacao e do rendi-
mento, no consumo de peixe, bolos, chocolate e so-
bremesas, sumos naturais e produtos lacteos. Pelo
contrdrio, observamos um gradiente inverso no de legu-
minosas e refrigerantes. O gradiente socioeconémico ob-
servado no consumo de frutas e legumes apenas foi ob-
servado nas mulheres e pessoas mais velhas. Os menos
privilegiados consomem menos sopa, e as mulheres me-
nos privilegiadas menos fast food. Concluséo: Os padroes
de consumo alimentar dos adultos portugueses relacio-
nam-se com a condi¢dao socioecondémica, com poucas
variagoes entre grupos demograficos.

© 2021 The Author(s), Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

Noncommunicable chronic diseases represent an epi-
demiological, social, and economic challenge, both na-
tionally and internationally. They are currently the lead-
ing cause of death worldwide [1]. In addition to the glob-
al epidemiological burden, its distribution in the
population is unequal, being strongly influenced by so-
cioeconomic factors [2]. Indeed, social inequalities in
cancer and cardiovascular disease and their determinants
are observed in all European countries [3], including Por-
tugal [4].

These social health inequalities occur not only in the
incidence of certain chronic diseases but also in their re-
lated risk factors, such as obesity, which depends on food
consumption [3]. Thus, food may be one of the factors
responsible for social inequalities in health [5, 6], since
food consumption is also unevenly distributed [7, 8].

In Portugal, inadequate dietary habits lead the list of
main risk factors that take more years of healthy life from
the population. It is estimated that 6-8% of disability-
adjusted life years were attributable to dietary risks at the
national level in 2019 [9]. Globally, adherence to the
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Mediterranean dietary pattern was estimated at only 18%
in the National Food, Nutrition and Physical Activity
Survey 2015-2016, and it was lower among women,
younger people, and those suffering from food insecurity
[10]. Despite the evidence on health inequalities in Por-
tugal and the weight of diet in the years of healthy life lost,
the evidence on inequalities in food consumption among
the Portuguese adult population is scarce. A study pub-
lished in 2004 pointed to similar patterns of consumption
among social groups [11], but this situation may have
been altered under the effect of generational changes and
economic crisis [12]. Another study pointed to inequali-
ties in food, of poorer quality in socially disadvantaged
people, but focused only on the consumption of fruits and
vegetables [13]. More recently, a study pointed to socio-
economic discrepancies in food consumption in Portugal
but focusing specifically on children and adolescents [14].
This study analyzes the education- and income-related
socioeconomic inequalities in the food consumption pat-
terns of Portuguese adults, focusing on various types of
consumption. Education and income are the most used
indicators for the study of socioeconomic inequalities in
health, not only due to their availability in most health
surveys but also because their causal link to health has
been widely demonstrated [15]. Education is related to
health literacy, better jobs, earnings, and social position,
with psychosocial consequences. Income allows better
access to care, living conditions, and security. In addition,
the literature shows that the consumption of vegetables,
fruit, fish, and dairy products is more common among
women, while meat consumption is more common
among men. In general, women are more likely to adopt
protective behaviors and health promoters than men
[16]. Thus, we further assess whether, because of these
gender differences, socioeconomic inequalities in food
consumption occur equally among men and women.

Materials and Methods

We used data from the National Health Interview Survey (NHIS)
conducted in 2014. The NHIS 2014 addressed approximately 22,000
dwellings in mainland Portugal and sought to characterize the resi-
dent population aged over 15 years regarding health status, health
care, and lifestyle determinants of health, such as smoking habits,
food consumption, and physical activity practice. The data were col-
lected through a sample household survey, through the internet, and
in face-to-face interviews from September to December 2014. The
selection of the dwellings followed a multistage and sampling meth-
od stratified by regions, and in each selected dwelling only 1 resident
served as the respondent (more details about the survey methods,
including ethical issues, can be found elsewhere [17]).
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Table 1. Sample characterization

Women, 7 (%) Men, n (%)

Age group (years)

25-34 1,024 (16.9) 819 (16.3)

35-44 1,696 (28.0) 1,492 (29.6)

45-54 1,629 (26.9) 1,394 (27.7)

55-64 1,699 (28.1) 1,332 (26.4)
Education level

Preschool or none 210 (3.5) 194 (3.9)

Basic education 3,151 (52.7) 3,046 (61.3)

Secondary education 1,163 (19.4) 909 (18.3)

College education 1,456 (24.3) 819 (16.5)

We restricted the sample to individuals aged 25-64 years (n =
11,085). This age range was established because, until the age of 25
years, individuals may not have completed their academic training
[18] and because the NHIS does not include institutionalized el-
derly people, which could result in bias. In addition, the analysis of
data referring to the elderly population would need to be different,
since the income variable is a weak indicator for this population. It
should be noted that the Portugal General-Directorate for Health
considers an elderly person to be 65 years of age or older [19].

Dependent Variables

The variables related to food consumption were recoded as di-
chotomous variables (“yes” or “no” for consumption in the day
before the survey). The variables related to food consumption were
the following: those included in the “Mediterranean diet” [20]
(soup, whole grain or beans, fish, natural juices made from fresh
fruit, bread, rice, pasta, and potatoes), and those that are not in the
Mediterranean diet (meat, dairy products [milk, cheese, and yo-
gurt], cakes, fast food, precooked meals, refrigerants with or with-
out gas, chocolates, and desserts).

In the NHIS, fast food was described as a “meal prepared and
served quickly according to a standardized and massed method,
whether or not it is consumed at the place of purchase” and a pre-
cooked meal was described as a meal prepared “according to an
industrialized method which comprises partially or completely
cooking the same, preserving it according to cooling, freezing, vac-
uuming or canning processes, and that before being consumed
requires the finalization of the confection by means of heat treat-
ment such as oven, microwave or frying” [17].

Variables related to the frequency of fruit and vegetable con-
sumption included salads and juices made from fresh and canned
vegetables and vegetarian dishes (but excluded juices prepared
from concentrates). The question referred to usual habits, i.e.,
“how many fruits/vegetables do you usually consume per day?”.
These 2 variables were also recoded as dichotomous variables
(“fewer than 3 servings per day” and “3 or more servings per day”).
This option was based on the recommendation of the official Por-
tuguese Wheel of Food, which recommends a daily consumption
of 3-5 servings of fruit and vegetables per day [21].

Explanatory Variables
The education variable refers to the highest level of education
that the individual has completed or obtained equivalence of; this

Socioeconomic Inequalities in Food
Consumption

Table 2. Food consumption among women and men

Women, n (%) Men, n (%)
Dairy products 5,191 (86.1) 4,073 (81.1)
Soup 3,733 (61.9) 2,901 (57.8)
Bread 5,446 (90.4) 4,699 (93.5)
Meat 4,524 (75.1) 4,188 (83.4)
Fish 2,786 (46.2) 2,337 (46.5)
Potato, rice, and pasta 5,172 (85.8) 4,555 (90.7)
Legumes 1,633 (27.1) 1,572 (31.3)
Cakes, chocolate, and desserts 2,321 (38.5) 1,955 (39.7)
Soft drinks 1,806 (30) 1,923 (38.3)
Natural fruit juices 752 (12.5) 564 (11.2)
Fast food 230 (3.8) 201 (4.0)
Precooked meals 227 (3.8) 194 (3.9)
Fruit portions (=3/day) 1,623 (36.3) 1,096 (32.7)
Vegetable portions (=3/day) 645 (17.9) 348 (15.3)

was recoded into the following categories: preschool or none, basic
education, secondary education, and college education.

The income variable establishes the net monthly income, after
deduction of taxes, social security contributions, and voluntary
contributions, per equivalent adult, including income on a regular
basis. The variable was divided into quintiles in the database that
was assigned to us, for confidentiality reasons. Note that the first
quintile refers to the lowest-income persons and the fifth quintile
to the most affluent ones.

Covariables

Age and sex represent the covariables of this study. Age was
categorized into the following 4 groups: 25-34, 35-44, 45-54, and
55-64 years and the sex variable was already defined as a dichoto-
mous variable, i.e., female and male. Note that the age categories
were defined in the database we received, without access to the
exact age as continuous, for confidentiality reasons.

Statistical Analysis

A brief description of the sample was made regarding sex, age
group, and level of education.

Multivariate logistic regression models were used to estimate
the magnitude of associations between consumption of different
food items and education and income through OR measures. Lo-
gistic regression models were then stratified for men and women
and for age groups (younger vs. older than 45 years). Separate re-
gressions were performed for each explanatory variable (education
and income), adjusted for age. p < 0.05 was considered statistically
significant. The analyses were performed using SPSS 22.0 statisti-
cal analysis software.

Results

This study included 11,085 individuals, i.e., 5,037 men
(45.4%) and 6,048 women (54.6%). The majority had ba-
sic education (52.7% among women and 61.3% among
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Table 3. OR for food consumption according to the age-adjusted educational level for men and women

Food category Educational level (college = reference category)

women men

preschool  basic secondary preschool  basic secondary

or none education education or none education education
Dairy products 0.212 0.607 0.889 0.246 0.493 0.850
Soup 0.820 0.723 0.883 0.685 0.609 0.767
Bread 1.122 0.984 0.953 1.562 1.740 1.107
Meat 0.868 1.091 1.097 0.572 0.944 1.194
Fish 0.480 0.670 0.757 0.570 0.598 0.735
Potatoe, rice, and pasta 1.034 1.117 1.028 0.712 0.825 0.876
Legumes 1.412 1.209 0.902 1.456 1.418 1.426
Cakes, chocolate, and dessert  0.510 0.758 0.956 0.481 0.670 0.918
Soft drinks 3.482 2.374 1.443 2.443 1.973 1.525
Natural fruit juices 0.270 0.423 0.647 0.181 0.376 0.637
Fast food 0.926 0.588 0.805 0.285 0.705 1.036
Precooked meals 0.585 0.832 0.918 0.391 0.631 1.121
Fruit consumption 0.464 0.633 0.854 0.608 1.106 1.054

>3 servings/day

Vegetable consumption 0.361 0.590 0.802 0.554 0.800 0.827

>3 servings/day

Values in bold are statistically different from 1, for a threshold of 5%.

men), but college education was more prevalent in wom-
en (24.3 vs. 16.5%; Table 1).

Regarding food consumption, there were no substan-
tial differences between men and women in the percent-
age of consumption of different foods (Table 2). How-
ever, consumption of dairy products, soup, and natural
juices made from fresh fruit was reported more among
women, as was daily consumption of 3 or more portions
of fruit and vegetables.

For multivariate analysis we considered a gradient
when we observed at least 2 categories with statistically
significant results and increasing OR.

Among women the likelihood of consumption of
dairy, fish, cakes, natural juices, and fruits and vegetables
increased gradually with education (Table 3), while the
probability of consumption of legumes and soft drinks
decreased with a higher education. With regard to in-
come, a positive gradient was observed only for fast food,
fruits, and vegetables (Table 4) but the consumption of
dairy products, soup, fish, cakes, and natural juices was
lower among lower-income groups.

Among men the likelihood of consuming dairy, fish,
cakes, and natural juices was greater with increasing lev-
els of education (Table 3). Similar gradients were ob-
served for income, including in the case of soup (Table 4).
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The probability of consumption of legumes and soft
drinks was lower among high-education and income cat-
egories. Contrary to women, the consumption of meat
and precooked foods was lower among the lowest educa-
tion and income groups.

Among young people the likelihood of consumption
of dairy, fish, and natural juices, increased gradually with
education (Table 5). On the contrary, the probability of
consumption of legumes and soft drinks decreased with
ahigher education. With regard to income, a positive gra-
dient was observed for dairy, soup, and fish, and an in-
verse gradient was found for legumes and soft drinks (Ta-
ble 6).

Among older people the likelihood of consumption of
dairy, fish, cakes, natural juices, precooked meals, fruits,
and vegetables increased gradually with education (Table
5). Also, the likelihood of consumption of dairy, cakes,
natural juices, fruits, and vegetables increased gradually
with income (Table 6). On the contrary, the probability
of consumption of legumes and soft drinks decreased
with a higher education. Bread and soft drinks were more
likely to be consumed among low-income groups.
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Table 4. OR for food consumption according to the age-adjusted income quintile for men and women

Food category Income quintile (quintile 5 = reference category)

women men

1 (lowest) 2 3 4 1 (lowest) 2 3 4
Dairy products 0.501 0.894 0903 1.081 0.372 0.480 0.698 0.964
Soup 0.754 0.838 0.810 0.868 0.752 0.798 0.810 0.847
Bread 1.118 1.232 1214 1.188 1.469 1.562 1.544 1.319
Meat 0.991 1.072  1.074 1.068 0.745 0.932 1.031 1.030
Fish 0.649 0.802 0.746 0.704 0.556 0.696 0.758 0.849
Potatoe, rice, and pasta 1.275 1.329 1.191 1.223 0.681 1.223 0980 1.011
Legumes 1.411 1.233 1.157 0.996 1.200 1.292 1.301 1.173
Cakes, chocolate, and dessert  0.713 0.712 0.893 0.858 0.547 0.697 0.730 0.872
Soft drinks 2.398 1.929 1.988 1.643 1.662 1.513 1.575 1.358
Natural fruit juices 0.495 0.449 0.501 0.613 0.405 0.412 0.606 0.511
Fast food 0.568 0.601 0.734 1.142 0.714 0950 0.857 1.111
Precooked meals 0.915 0.812 1.016 1.252 0.586 0.637 0.898 0.933
Fruit consumption 0.587 0.684 0.713 0.725 0.872 0.865 0.892 1.011

>3 servings/day

Vegetable consumption 0.590 0.634 0.697 0.652 0.617 0986 0.824 0.943

>3 servings/day

Values in bold are statistically different from 1, for a threshold of 5%.

Table 5. OR for food consumption according to the age-adjusted educational level for younger and older people

Food category Educational level (college = reference category)
age <45 yearsd age 45 years or older
preschool  basic secondary preschool  basic secondary
or none education education or none education education
Dairy products 0.214 0.584 0.850 0.228 0.524 0.932
Soup 0.906 0.669 0.809 0.815 0.727 0.887
Bread 1.297 1.226 0.897 1.494 1.330 1.270
Meat 0.679 0.988 1.143 0.698 1.030 1.127
Fish 0.379 0.597 0.725 0.644 0.724 0.792
Potatoe, rice, and pasta 0.606 0.926 0.876 1.040 1.104 1.173
Legumes 1.688 1.350 1.012 1.327 1.240 1.246
Cakes, chocolate, and dessert  0.663 0.737 0.882 0.448 0.700 1.083
Soft drinks 2.052 2.196 1.434 3.005 2.004 1.651
Natural fruit juices 0.250 0.545 0.648 0.195 0.306 0.646
Fast food 1.009 0.563 0.850 0.238 0.741 1.160
Precooked meals 0.865 0.745 1.042 0.262 0.650 0.963
Fruit consumption 0.562 0.915 0.913 0.490 0.728 0.900
>3 servings/day
Vegetable consumption 0.190 0.786 0.844 0.433 0.572 0.751
>3 servings/day
Values in bold are statistically different from 1, for a threshold of 5%.
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Table 6. OR for food consumption according to the age-adjusted income quintile for younger and older people

Food category Income quintile (quintile 5 = reference category)

age <45 years age >45 years or older

1 (lowest) 2 3 4 1 (lowest) 2 3 4
Dairy products 0.400 0.603 0.675 0.977 0.451 0.675 0.881 1.044
Soup 0.715 0.733 0.767 0.828 0.770 0.887 0.834 0.862
Bread 1.081 1.091 1.183 1.156 1.343 1.654 1.460 1.260
Meat 0.852 1.013 0.964 1.079 0.924 1.022  1.137 1.042
Fish 0.647 0.697 0.730 0.748 0.575 0.788 0.754 0.770
Potatoe, rice, and pasta 0.885 1.091 1.016 1.055 1.100 1.413 1.177 1.204
Legumes 1.518 1.272 1.259 1.027 1.189 1.236  1.183 1.115
Cakes, chocolate, and dessert ~ 0.816 0.810 0.897 0.923 0.529 0.627 0.756 0.828
Soft drinks 2.390 1.890 1.775 1.582 1.759 1.534 1.770 1.421
Natural fruit juices 0.662 0.536 0.651 0.716 0.331 0.358 0.465 0.451
Fast food 0.726 0.704 0.817 1.201 0.540 0.886 0.832 1.125
Precooked meals 0.808 0.889 1.050 1.430 0.674 0.520 0.833 0.642
Fruit consumption 0.948 0.969 0.869 0.897 0.572 0.648 0.729 0.793

>3 servings/day

Vegetable consumption 0.695 0.960 0.878 0.803 0.551 0.605 0.694 0.721

>3 servings/day

Values in bold are statistically different from 1, for a threshold of 5%.

Discussion/Conclusion

Main Results

A positive and significant gradient with education and
income was observed across all demographic groups for
dairy products, fish, cakes, and natural juices. An inverse
significant gradient with education and income was ob-
served across all demographic groups for soft drinks and
legumes. The socioeconomic gradient for fruits and veg-
etables was observed only among women and the elderly.
Worse-off persons consumed less soup, and underprivi-
leged women consumed fewer fast food products.

Education gradients were more present among wom-
en, while income gradients were more common among
men. We also observed more education and income gra-
dients among older people compared to younger ones.

Interpretation

The results of this study contrast with what was ob-
served in a national study also conducted on the basis of
the NHIS (1998-1999), which found that education was
more often associated with food choices than income
[11]. Inlight of this work, income is also linked to the food
consumption of Portuguese adults. Perhaps the econom-
ic and financial crisis that began in 2008 in Portugal has
increased economic inequalities, resulting in an increase
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in precariousness and poverty and poorer access to cer-
tain foods [22]. There is evidence that the higher cost of
more nutritious foods explains their lower consumption
by economically disadvantaged groups [23], so income
inequality is theoretically plausible.

Let us detail the various observed associations. First,
the results show that fish consumption is more likely
among those with higher levels of education and income,
in line with several studies [24]. The association between
socioeconomic status and fish consumption was also a
reality for the income variable. In addition to the fact that
education may reflect income, the literature also indicates
that the higher cost of this food may constitute a barrier
to its consumption by the poor [24] and this food is con-
sidered a luxury item [25]. Also, education reflects a bet-
ter knowledge of food composition, nutritional compo-
nents, and their link to health.

Second, the consumption of cakes, chocolate, and des-
serts was more likely among those with a higher income
and education, between men and women. A recent study
showed that, although more educated individuals opt for
snacks that include pieces of fruit, they are also more like-
ly to eat cakes in these same mid-range meals compared
to individuals with a lower education [26]. However, the
literature suggests the opposite for income; lower-income
individuals consume more and spend more on foods with

Velhinho/Perelman



a high energy density, i.e., rich in sugar and fat, explained
by the lower costs of these foods when compared to foods
of a high nutritional density [27]. A negative relationship
between energy density, i.e., the quantity of calories, and
the cost of food has actually been established [28]. How-
ever, studies on this subject suggest the existence of a non-
linear relationship between income and consumption of
foods rich in added sugars, with a reduction in consump-
tion as income increases to a certain value and an increase
in consumption thereafter as income continues to rise
[29]. This nonlinear relationship may explain the positive
relationship. Our results may also be justified by under-
privileged people being deprived of meeting their basic
needs, including their choice of less healthy options such
as desserts, cakes, and chocolate [30]. Also, there is a pos-
sibility that low-income people consume foods with high-
er processing and higher added sugars, while those with
a higher income may opt for home-made desserts with no
added or low added sugars. A similar explanation may
hold for the lower consumption of fresh juices among the
worse off. However, this interpretation has not yet been
evaluated in the literature. There is evidence in the USA,
for example, of a higher consumption of ultraprocessed
foods in socially vulnerable populations [31].

Third, the consumption of legumes in Portugal was
higher among individuals with a lower socioeconomic
status. The contrary was expected, given that better-off
people have more nutritional knowledge and thus knowl-
edge about the benefits of these foods. However, the fact
that they are low-cost foods may be the explanation for
their more frequent consumption among low-income
people. Similar results were found for southern European
countries (not including Portugal), explained by the low-
er cost and the culturally generalized consumption of le-
gumes [32].

Fourth, women and men with lower levels of educa-
tion and income were more likely to consume soft drinks.
The literature also verified that individuals with a lower
income and education are more likely to consume gas or
noncarbonated soft drinks, probably because of the great-
er susceptibility to marketing [33, 34]. The level of educa-
tion is considered a determinant in the consumption of
these beverages, since it is related to the level of health
literacy. The literature demonstrates that those with a
lower level of health education consume 119 kcal more
per day from carbonated and noncarbonated beverages
than individuals with a higher level of health education
[35].

Fifth, fruit and vegetable consumption was more like-
ly among women and older people with a higher educa-

Socioeconomic Inequalities in Food
Consumption

tion and a higher income, in agreement with the literature
[36]. Since fruits and vegetables are the food products that
contribute most to food expenditures, their consumption
is reduced when the income is low [36, 37]. However, the
price may not be the only explanation for this outcome,
since dietary improvements may be possible without high
costs; in 2008, an American adult with an energy intake
of 2,000 kcal/day could achieve the recommendations for
fruits and vegetables (according to the Dietary Guidelines
for Americans in 2019) for USD 2-2.50 per day (~EUR
1.70-2.15) [38]. Thus, the level of education may reflect
other aspects such as nutritional knowledge and the abil-
ity to interpret information about health education [39].
Additionally, more affluent and educated people may live
in neighborhoods where such products are more easily
available [40, 41]. The weaker or absent relationship
among men and younger people may be related to their
overall lower consumption of these products [42], which
may be related to cultural reasons transversal to socioeco-
nomic groups.

Two cases for which no clear gradient was found de-
serve further explanation. First, worse-off people ex-
hibited a lower consumption of soup in all groups. De-
spite the scarcity of information about soup consump-
tionamong Portuguese individualsand theirassociation
with socioeconomic status, Moreira and Padrao [11]
also found that consumption of vegetable soup was
more likely among those with a higher level of educa-
tion. The fact that the educational differences are stron-
ger among men may be related to the fact that men with
lower levels of education have a more negative attitude
toward the consumption of vegetables, while men with
higher levels of education have more interest in healthy
eating [43].

Second, in relation to fast food consumption, statisti-
cally significant differences were found only among
women. These results show partial agreement with some
studies that report a higher consumption among those
with higher levels of income [44]. This association may be
explained by the time constraint associated with extraor-
dinary working hours among higher-income women,
which limits their ability to prepare meals at home [45].
Recent evidence also shows that low-educated women
spend more time cooking than high-educated women,
while the contrary holds for men [46].

Limitations and Strengths

First, the data did not allow us to measure the quantity/
portions of food that had been consumed, nor was it pos-
sible to translate food products into calories and nutri-
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ents. As a result, we could not identify those who con-
sume foods with a higher energy or nutritional density.

The quality of the food is not mentioned. It is not re-
ported whether the dairy products have a low, medium, or
high fat content; whether the meat to which individuals re-
fer is mostly red or white meat; or whether the consumption
of cakes, chocolate, and desserts includes home-made des-
serts, with no or low added sugars, or just processed foods.
This is why we did not categorize the food items as “healthy”
or “unhealthy” and did not include them within specific
diet patterns, such as the Mediterranean one.

In addition, the food consumption reports refer to the
previous day, i.e., the previous 24 h. The use of this method
of assessing food intake may result in a memory bias. In ad-
dition, this method does not estimate the habitual intake,
and the reported intake may be atypical. A better method
to evaluate food consumption would be a food diary, as it
does not depend on memory and measures current con-
sumption. However, it was decided to use this database giv-
en its availability, large number of participants, representa-
tiveness of the Portuguese population, and information on
socioeconomic status. Moreover, there is no evidence of a
greater potential bias in specific socioeconomic groups, so
inequality values are not expected to be biased.

This work is the most recent study on this subject in
Portugal that is based on a representative and recent sam-
ple of the Portuguese population, and this can be pointed
to as one of its strengths. In addition, data from several
foods are analyzed, which reveals the eating patterns of
Portuguese adults. Finally, 2 indicators and variables of
the socioeconomic status (income and education) were
used and analyzed, which allows us to reduce the bias of
results given by a single variable, with a separate study of
male and female subjects.

Implications

According to the present study, it seems plausible that
the price of food represents a barrier to the adoption of
healthier food choices for the most disadvantaged. The lit-
erature indicates that fiscal policies involving taxes and sub-
sidies have a greater impact among those with a lower in-
come and a lower level of education. Thus, the use of eco-
nomic incentives has been studied to reduce inequalities in
food consumption, and the implementation of fiscal poli-
cies on food has been recommended by the World Health
Organization in order to encourage a healthier diet [47].

These fiscal policies are based on the principle that the
demand for high-salt, high-fat, and high-sugar foods is nor-
mally elastic, with a price elasticity between -0.9 and -1.3.
In addition, this elasticity is greater among low-income
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consumers [47]. Thus, regressivity is expected to be one of
the effects of this type of taxation and, therefore, those with
a lower income are subject to greater changes in their con-
sumption. Although it can be argued that in fiscal terms
these rates are unjust because they fall on the poorest, they
will promote health equity, dissuading those with a lower
income from consuming less healthy foods [48].

Note that nutritional education and health education
strategies also have the potential to reduce inequalities in
food consumption, though in a different way. According to
a simulation based on data from one region of The Nether-
lands, nutritional education strategies focused on all socio-
economic groups could reduce inequality by 14.9-15.4%,
but strategies focused on lower-income groups may reduce
it by only 12.2-14.1% [49, 50]. Strategies focused on health
education may include nutritional counselling and distri-
bution of teaching materials providing information on la-
beling and nutrition benefits and harms. The literature also
states that the most successful strategies may be those fo-
cused on women, since they are often responsible for the
preparation and acquisition of food [51].

Conclusion

In Portugal, regardless of sex, individuals with a high-
er income and a higher education are more likely to con-
sume healthier foods, i.e., fish, fruits and vegetables, and
natural juices made from fresh fruit.

Thus, policies to encourage healthy eating in the pop-
ulation should also focus on inequality in food, promot-
ing better nutrition in socially vulnerable groups.
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