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Abstract
Objective: We aimed at analysing changes in consumption of selected food groups
in the Portuguese population before and after the Great Recession, which hit the
country between 2008 and 2013.
Design: We used pooled cross-sectional data from the Portuguese National Health
Interview Surveys of 2005/2006 and 2014. We modelled the probability of
consumption of soup, ﬁsh, meat, potatoes/rice/pasta, bread, legumes, fruit,
vegetables and sweets/desserts, as a function of the year, controlling for age, sex
and education, using logistic regressions. Then, we stratiﬁed the analysis by age
group and education level. Analyses were adjusted for survey weights.
Setting: Portugal (2005/2006 to 2014).
Participants: Adults (n 43 273) aged 25–79 years.
Results: From 2005/2006 to 2014, there was a signiﬁcantly lower consumption of
ﬁsh, soup, fruit and vegetables. Conversely, the consumption of legumes and
sweets/desserts was signiﬁcantly higher in 2014. The changes in the selected food
groups were consistent across most education levels. Among people aged 65 years
or above, there were no signiﬁcant changes in most foods, except an increase in
the consumption of legumes and sweets/desserts. In contrast, people aged 25–39
and 40–64 years signiﬁcantly decreased their intakes of ﬁsh and soup and
increased their consumption of sweets/desserts.
Conclusions: The consistent results across education levels suggest that changes in
dietary habits are not linked to the economic downturn. By contrast, our ﬁndings
suggest a shift away from foods commonly linked to the Mediterranean diet,
particularly among younger people.

Studies analysing the impact of economic recessions
have shown a positive effect of weakened economic
condition on some health risk behaviours. Unemployment and the loss of income were observed, for example, to contribute to the reduction in alcohol and tobacco
consumption(1–4). However, the effect on eating behaviours is controversial and research on this topic has
produced mixed results. Some evidence suggests that
shorter working hours are associated with the reduction
of fast foods and prepared processed foods(5). During the
recent recession in the USA, evidence suggested that
consumption of foods prepared away from home
declined and overall diet quality improved slightly(6).
Another recent study observed different results, stating
that the high state-level unemployment had no signiﬁcant impact on patterns of home food preparation
and away-from-home eating, concluding that adults from
low-income populations were resistant to food-related
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behaviour change, even during major economic
recessions(7).
According to the Portuguese National Institute of Statistics, the recent economic recession led to a steep
increase in unemployment in Portugal, which almost
doubled between 2005 and 2014(8). This contributed to the
rise in rates of material deprivation† among the overall
population, and particularly among working-age individuals from 18 to 64 years old(8). In 2014, the prevalence of
individuals with some type of food insecurity reached
nearly 46 % of the whole population. Of this group, about
16 % were considered as having either a moderate or
severe level of food insecurity(9). These data are especially
relevant considering that Portugal has one of the highest
ratios of income inequality in Europe(10). Hence, the
† The percentage of persons living in households where there was a lack
of at least three of the nine items of economic deprivation (including not
ﬁnancially able to have a meat or ﬁsh meal or a vegetarian equivalent).
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recent economic recession in Portugal might have inﬂuenced the eating behaviours of some sub-populations
disproportionately.
Diet patterns and access to adequate nutrition are
inﬂuenced by complex structural and socio-economic
factors(11). For instance, in low-income populations,
time scarcity is a major obstacle (7,12). Balancing work,
child care or daily commute is time-consuming and
people struggle to have time to prepare healthy meals
at home(13,14), resorting to ready-to-eat processed foods
that are generally less healthy(15,16). In the USA and
Britain, there is evidence suggesting a discrepancy in
prices between nutrient-rich foods and less nutritious
alternatives, where less healthy foods tend to be more
resistant to inﬂation(16–18). This disparity in prices may
present an important constraint to a healthier diet
among low-income groups.
On the one hand, we may suspect the impoverishment of the population to have improved the dietary
pattern, due to shorter working hours providing more
time for home-made foods. On the other hand, we may
hypothesise a decline in the consumption of healthy
foods, which are generally more expensive and thus
less affordable in a period of economic downturn.
Finally, it may be that these phenomena occurred
simultaneously in different sub-populations; for example, the decreased consumption of healthy foods due to
price might have been more likely among the worseoff, while the greater availability to cook might have
been more likely among the younger people.
Meanwhile, there have been signiﬁcant changes in
diet habits in Europe, particularly in Portugal (19) .
Research suggests that in the last decades Portugal is
drifting away from the Mediterranean diet, which
is associated with better health outcomes. This diet is
characterised by high intakes of vegetables, fruits and
whole grains, moderate consumption of ﬁsh and
white meat, and low consumption of red meat,
processed meats and foods rich in sugars (20–23) .
Studies from 2007 and 2009 indicate that there has
been a decrease in intakes of vegetables, ﬁsh and
wholegrain products, and an increased intake of processed foods (19,24) .
In the present study, we examined the changes in
consumption of selected food groups in Portugal,
comparing the 2005/2006 and 2014 health surveys and
analysing their socio-economic patterning. This aim is
particularly signiﬁcant considering the role of poor diet as
a major risk factor for non-communicable diseases, such as
CVD, diabetes and cancer(25–28). In recent years, increasing evidence from observational studies and randomised
trials has shown an association between an unbalanced
diet and intermediate outcomes including high prevalence
of hypertension(29), obesity(30) and ischaemic stroke
risk(31).
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Methods
Study design and population
We did a secondary analysis of cross-sectional data from
the National Health Interview Surveys of 2005/2006 and
2014. These surveys are cross-sectional studies based on
representative samples of the non-institutionalised population living in Portugal(32,33). The data from National
Health Interview Surveys are collected by the National
Institute for Statistics and are available on demand for
research purposes. The sample for the 2005/2006 survey
was selected from the mother sample of the Population
and Housing Census data from 2001. The methodology
consisted of a systematic selection of primary units (areas)
based on probability proportional to the number of
households(33). The 2014 survey followed a regional and
multistage stratiﬁed sampling scheme, in which the primary units (areas) were systematically selected based on
probability proportional to the number of households, and
the secondary units (households) were based on random
sampling within primary units(34).
The National Health Interview Survey of 2005/2006 was
conducted from 7 February 2005 to 7 February 2006, with
face-to-face interviews of all individuals residing in each of
the housing units included. A total of 15 457 families were
interviewed, corresponding to 41 193 residents with a
response rate of 76 % for the national territory(33). The
responses from the Portuguese National Health Interview
Survey 2014 were collected between September and
December 2014 through face-to-face interviews and via
the Internet. A total of 18 204 valid responses were
obtained, corresponding to an overall response rate of
80 %(32). Note that the individuals interviewed in the 2005/
2006 and 2014 questionnaires are not the same; that is, the
analysis was based on repeated cross-sections and not on
cohorts. Given that the methodology used to design the
samples was similar, we opted to pool the data from the
two surveys.
We only considered people above 25 and below 79
years of age. Younger people were not included to avoid
considering people who did not conclude their education;
and older people because the survey did not consider
institutionalised persons, so that the sample might be
biased for this sub-population.

Outcomes
All dependent variables were dichotomised: consumption
of meat (‘yes’ and ‘no’); consumption of soup (‘yes’ and
‘no’); consumption of ﬁsh (‘yes’ and ‘no’); consumption of
potatoes/rice/pasta (‘yes’ and ‘no’); consumption of bread
(‘yes’ and ‘no’); consumption of legumes (‘yes’ and ‘no’);
consumption of sweets/desserts (‘yes’ and ‘no’); consumption of fruit (‘yes’ and ‘no’ for the 2005/2006 survey
only); and consumption of vegetables (‘yes’ and ‘no’ for
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the 2005/2006 survey only). These classes are the result of
questions made in both 2005/2006 and 2014 surveys:
participants were asked if they had eaten any of these
foods groups in the main meals of the previous day.
However, in the 2014 survey, fruit and vegetable intakes
were measured in a different way; that is, people were
asked about the number of days they consumed these
foods in the last week (‘7 days a week’; ‘6–4 days a week’;
‘3–1 days a week’; ‘less than 1 a week’; ‘never’), instead of
whether they had eaten fruits and vegetables or not, like in
2005. To identify fruit and vegetable consumption, we
considered the percentage of individuals reporting to have
consumed fruit and vegetables in the 24 h recall, for the
2005/2006 sample; and the number of individuals reporting to have consumed fruits and vegetables on 7 d/week,
for the 2014 sample. We acknowledge that the different
measures in 2005/2006 and 2014 potentially bias the
comparison, but the alternative was to remove fruit and
vegetables from the analyses, which would represent a
serious limitation given the relevance of these nutrients.
Hence, the results for these two variables should be
viewed with caution.
The consumption of soup could be seen as a possible
proxy for the intake of vegetables. There is also evidence
linking soup intake to a decreased risk of obesity in both
genders in Portugal(35). The main negative aspect with soup
consumption in Portugal is the high average sodium levels(36).
The food groups were selected due to their overall
nutritional value, protective and detrimental health effects,
and relevance to the Mediterranean diet(20,21,37). The use
of these food groups can be presented as signiﬁcant public
health indicators for the impact of dietary habits on the
Portuguese population.
In this context, evidence shows that different dietary
patterns or speciﬁc foods can lead to a considerable variation in the risk of premature death(38,39). For example, a
recent meta-analysis suggested that while the increasing
intake of red and processed meats or sugar-sweetened
beverages had a positive association with a higher risk of
all-cause mortality, the consumption of whole grains, fruits,
vegetables, legumes or ﬁsh had an inverse association(39).
Explanatory variables and covariates
The explanatory variable was the year of the interview
(2005/2006 and 2014), coded as a dichotomous variable.
Covariates included sex (female; male), educational level
(no education (0–3 years of education); pre-primary education (4 years of education); primary education (9 years
of education); secondary education (12 years of education); tertiary education (>12 years of education)) and age
(25–39 years; 40–64 years; ≥65 years).
Statistical analysis
To analyse the primary outcome, we used logistic
regression to model the consumption of soup, ﬁsh, meat,
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potatoes/rice/pasta, bread, legumes, fruit, vegetables and
sweets/desserts, as a function of the year, controlling for
age, sex and education. We adjusted OR and their 95 % CI
for the independent variables, establishing the level of
signiﬁcance at P < 0·05(40).
We then stratiﬁed the analysis with the same variables
by education level and age, controlling for age/education
level and sex. We divided the education level into three
different groups: no education/pre-primary education;
primary education/secondary education; and tertiary
education. We also stratiﬁed our population by three distinct age groups: 25–39, 40–64 and ≥65 years. The different associations of dietary intake and year were tested
through interacting the year variable with education levels
and with age categories. All analyses were adjusted for
survey weights.
Analyses were conducted using the statistical software
package Stata version 13.

Results
A total of 43 273 observations were included in the analysis. Almost two-thirds of all participants were part of the
2005/2006 survey (Table 1). The percentage of individuals
with tertiary education increased from 10·0 % in 2005/2006
to 17·4 % in 2014.
In 2014, there was an overall decrease in the consumption of ﬁsh, soup, fruit and vegetables and an
increase in the consumption of legumes and sweets/desserts (Fig. 1). Compared with 2005/2006, there was in 2014
a signiﬁcantly lower consumption of ﬁsh (49 v. 52 %,
OR = 0·81, P < 0·01), soup (64 v. 68 %, OR = 0·78, P < 0·01),
fruit (73 v. 82 %, OR = 0·50, P < 0·01) and vegetables (52 v.
78 %, OR = 0·45, P < 0·01). Conversely, the consumption of
legumes (32 v. 27 %, OR = 1·34, P < 0·01) and sweets/
desserts (37 v. 26 %, OR = 1·54, P < 0·01) were signiﬁcantly
higher in 2014. There were no signiﬁcant changes in the
consumption of meat, bread and potatoes/rice/pasta
between the 2005/2006 and 2014 surveys.
Between 2005/2006 and 2014, the variation patterns in
the consumption of key foods were similar among
younger generations (age groups 25–39 years and 40–64
years). Within these groups, there was a signiﬁcantly lower
consumption of ﬁsh, soup, fruit and vegetables and a
higher intake of sweets/desserts (Fig. 2). The only difference between these groups was in the consumption of
legumes, which did not change among the youngest
people (25–39 years). For people aged ≥ 65 years,
there was a signiﬁcant increase in the intake of legumes
(OR = 1·68, P < 0·01) and sweets/desserts (OR = 1·94,
P < 0·01). These changes were mostly consistent across
education groups (we did not observe signiﬁcant differences across educational categories), except for the consumption of soup, which decreased more among the
lowest educated people aged 40–64 years.
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Table 1 Baseline characteristics of participants from the Portuguese National Health Interview Surveys of 2005/2006
and 2014
2005/2006
n

%

14 908
13 236

53·0
47·0

7353
13 886
6905
28 144
19 399
5918
2815

Variable

Public Health Nutrition

Sex
Female
Male
Age (years)
25–39
40–64
65–79
Survey year
Educational level
No education/pre-primary education
Primary education/secondary education
Tertiary education

When comparing sub-populations with different education levels, we observed an increase in the consumption
of sweets among the three categories, and of legumes
among people with low and middle education. The consumption of soup declined only among the low educated,
and of ﬁsh among those with middle education. Changes
were mostly consistent across age groups, except for the
increase in legumes, which was higher among the lowand middle-educated elderly, and the decrease in soup,
which was greater among the low-educated younger
people.

0.779**

%

n

%

8475
6654

56·0
44·0

23 383
19 890

54·0
46·0

26·1
49·3
24·5
65·0

3354
7692
4083
15 129

22·2
50·8
27·0
35·0

10 707
21 578
10 988
43 273

24·7
49·9
25·4
100·0

69·0
21·0
10·0

7911
4584
2634

53·3
30·3
17·4

27 310
10 502
2634

52·3
24·3
12·6

Interpretation
The changes in consumption of selected food groups had
similar patterns across education groups, except the consumption of soup, which did not change signiﬁcantly
during this period among the lowest educated people
aged 40–64 years. Whereas the drop in ﬁsh intake could
be attributed to ﬁnancial constraints, this is not the case for
soup, which is generally cheaper and whose consumption
also declined. Furthermore, the increase in sweets may be

Key ﬁndings
During a time frame of approximately 9 years (2005/2006
to 2014), there were signiﬁcant changes in the intake of
key food groups in Portugal: there was a generalised
decrease in the consumption of soup, ﬁsh, fruit and
vegetables, and an overall increase in consumption of

0.811**

n

0.973

0.912

90 % 89 %

93 % 92 %

1.336**

1.536**

52 %

73 %

Fish

0.446**

78 %

64 %
52 %

49 %
27 %

Meat

0.502**

82 %

79 % 79 %
68 %

Total

legumes and sugar-containing foods. Meat, potatoes/rice/
pasta and bread did not experience signiﬁcant changes
from 2005/2006 to 2014.
This pattern was observed among those aged 25–64
years, except the increase in legumes intake, which was
not found among those aged 25–39 years. Among the
elderly aged ≥65 years, the decrease in ﬁsh and soup
consumption was not observed. These ﬁndings were
consistent across education categories, except soup that
decreased more among the low-educated people aged
40–64 years.

Discussion

1.004

2014

Soup

Potatoes/
rice/pasta

Bread

32 %

Legumes

37 %
26 %

Sweets/
desserts

Fruit

Vegetables

Fig.1 (colour online) Unadjusted percentage consumption of key foods in 2014 ( ) v. 2005/2006 ( ), and adjusted OR ( ) for 2014
v. 2005/2006, controlling for age/education level and sex using binary logistic regression, among Portuguese adults (n 43 273) aged
25–79 years participating in the National Health Interview Surveys of 2005/2006 and 2014. *P < 0·05, **P < 0·01
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Bread

Legumes

Sweets/
desserts

1.32**

1.28

**0.46
**0.39
**0.52
**0.50

NS

NS

1.17

1.68**

1.77**
1.65*

Vegetables

0.96

0.99

1.04

1.08
0.98

1.03

Fruit

0.6

NS

NS

**0.65
0.64
0.74
**0.69

NS

0.95
0.87
0.96
0.94

1.01
0.97
0.99
0.97

0.86

1.04

1.51

1.63*
0.99

NS

NS

Sweets/
desserts

NS

Legumes

Vegetables

**0.62
**0.42
*0.59
**0.63

Bread

Fruit

**0.76
*0.42
0.53
**0.76

0.83

**0.74

0.89
0.93

1.02

1.15
0.92

0.99
0.86
**0.8

**0.72

**0.85
**0.78
**0.65
**0.83

0.84

1.07
1.07

Age group 40–64 years

1.08

Potatoes/
rice/pasta

NS

NS
Age group ≥ 65 years
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Soup

Fish

NS

NS

**0.35
**0.38
**0.42
**0.44

Potatoes/
rice/pasta

S

NS

**0.37
**0.41
**0.47
**0.49

NS

NS

Meat

1.52**
1.34**
1.20
1.60**

NS

NS

NS

Vegetables

0.96

1.01
0.95

NS

1.60**
1.50**
1.49**
1.72**

Soup

Fruit

1.88**
1.56*
1.70
1.94**

Fish

Sweets/
desserts

NS

1.25
1.30**

NS

0.84
0.90

**0.62
*0.79
*0.72
**0.78

*0.87

NS

Legumes

1.59**

Meat

0.79
**0.68

1.03
NS

Bread

1.10
1.02
1.09

Potatoes/
rice/pasta

0.85
0.90
0.85

Soup

1.07

Fish

0.88
0.91
0.74
0.91

Age group 25–39 years

Meat

NS

NS

NS

Fig.2 (colour online) Adjusted OR for consumption of key foods in 2014 v. 2005/2006 among different age groups, stratified by
education level ( , no education/pre-primary education;
primary education/secondary education;
tertiary education;
all
groups), controlling for sex using binary logistic regression, among Portuguese adults (n 43 273) aged 25–79 years participating in
the National Health Interview Surveys of 2005/2006 and 2014. *P < 0·05, **P < 0·01 ( S , significant differences in changes across
sub-populations, P < 0·01; NS non-significant differences in changes across sub-populations, P > 0·01)

in part explained by their affordability. However, the
similar results observed in most education levels calls this
explanation into question.
The more dramatic reduction in the overall consumption of fruit and vegetables from 2005/2006 to 2014 may
derive from the different outcome measures used in the
2005/2006 and 2014 surveys. Thus, we will refrain from
drawing strong conclusions about this decline. However, it
is worth noticing that the variation in fruit and vegetable
intake follows a similar pattern across education groups as
found for the remaining foods included in the
present study.
People aged ≥65 years did not signiﬁcantly reduce
the intake of any food, except fruit and vegetables. This
is despite the elderly being a particularly vulnerable

group, characterised by a high percentage of
low-educated people with lower average earnings(41,42), and thus more exposed to an economic
recession.
In Portugal, there is a robust association between
income and level of education. The most educated people
tend to have higher average earnings compared with the
lowest educated(41,43). Therefore, the ﬁndings could suggest that most of these changes in the consumption of
selected food groups were widespread, independently
from one’s level of education and income. However, we
cannot support the premise that loss of income was a
driving factor behind the observed habits changes if we
consider that the recent economic recession disproportionately affected the Portuguese population,
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where families with the lowest income lost almost twice as
much of their earnings compared with families with higher
revenues(44).
A study conducted in Italy that examined adherence to a
Mediterranean diet during the recent recession observed
different results(45,46). Wealth and education were major
determinants of the changes in dietary patterns. Less
afﬂuent groups (mainly living in urban areas) and the
elderly had a higher decrease in adherence to this diet,
therefore suggesting a role of the economic downturn on
eating behaviours.
Although the present study did not speciﬁcally measure
adherence to the Mediterranean diet, our results may also
be interpreted as resulting from the long-term decline in
this adherence, rather than from short-term effects of the
economic downturn. For example, the reduction in
intakes of ﬁsh and soup and the increase in sweets are
likely related to a reduction in adherence to the Mediterranean diet from 2005/2006 to 2014. This trend is in
line with previous studies that showed Portugal has been
drifting away from the Mediterranean diet in the last
decades(19,24). The only exception was in the consumption of legumes, which increased signiﬁcantly during this
period.
The reduction of ﬁsh and soup was felt more prominently among younger people, which seems to
indicate that these younger generations were less
resistant to food-related behaviour changes. The
exception to this trend was the consumption of
legumes, which did not increase among the younger
individuals. Again, this ﬁnding may be interpreted as a
more pronounced reduction in adherence to the Mediterranean diet within younger generations when
compared with the elderly.
This trend towards poorer adherence to this diet among
younger people in Southern European countries is well
documented in a recent overview of studies(47). Most of
the research analysed in that review showed a tendency
for lower intakes of vegetables, fruits and ﬁsh and
increased consumption of products with low nutrient
density like soft drinks and sweets.
One should also consider the role of the food supply
and availability of certain types of food product(48,49). In
Mediterranean countries, some research from the beginning of the 21st century has pointed out the increasing
energy availability from non-Mediterranean foods like
animal fats and sugar products, contrasting with the fall in
energy availability provided from plant proteins and cereals(48). Technical changes in the food industry, rapid
urbanisation and increasing dissemination of ready-to-eat
outlets should also be considered and studied as possible
drivers of the observed dietary changes(49,50). Furthermore, additional studies are needed to understand if these
changes could be inﬂuenced by economic constraints or
other barriers such as lack of time, knowledge or skills to
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prepare healthier meals, particularly among younger
generations.

Limitations
The overall results of the present study should be viewed
with caution. For instance, we could not evaluate the
general quality of the products consumed and if there
were changes to less/more healthy options of the same
proteins/vegetables/carbohydrates over time. The collected data from the Portuguese National Health Interview
Surveys of 2005/2006 and 2014 did not include questions
regarding the types of foods consumed. The surveys did
not specify whether people were eating meals prepared at
home or resorting to away-from-home foods or processed
foods. Hence, it was not possible to evaluate the general
quality of the foods consumed.
This is also true regarding each food individually, particularly for the consumption of meat and ﬁsh: we did not
know the overall quality of these products, mainly if those
were processed meat and ﬁsh, which is crucial to a more
comprehensive assessment of the Mediterranean diet. This
missing information is key to future analysis of diet patterns during economic recessions. We may hypothesise
that economic constraints could lead vulnerable groups to
less healthy options, switching from fresh products to
cheaper high-energy-dense alternatives.
Another limitation concerns the methods used to assess
food intake. In the Portuguese National Health Interview
Surveys, participants were asked what they ate in the
previous day, relying on the participant’s memory to
measure the consumption of the selected food groups.
Dietary records or food diaries are more comprehensive
and detailed dietary assessment methods that report a high
validity and precision(51,52). Nevertheless, these methods
are less feasible in large representative samples of a
national population. Working on a representative sample
of the Portuguese population is a strength that counterbalances this limitation.
The present study’s results for the consumption fruit and
vegetable variables should be carefully considered and
analysed. As stated in the ‘Methods’ section, these variables were measured differently between the 2004/2005
and the 2014 surveys. It is likely that this may cause a bias
towards a reported lower consumption in the 2014
sample.
Since it was not possible to access data about the
income of study participants, conclusions regarding average earnings were inferred from the level of education,
which are closely related in Portugal, but not
equivalent(41,43).
Additionally, there is also evidence suggesting that
methods using self-report responses to measure dietary
intake could be biased by social desirability or social
approval(53,54).
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Finally, stratiﬁed analyses may provide non-signiﬁcant
differences between socio-economic groups due to small
samples; in some cases, we observed differences between
groups in the magnitude of estimates, which were however not signiﬁcant. We opted to not emphasise these
differences in magnitude, in a conservative approach, but
larger databases may provide different ﬁndings.
Policy implications
These observed changes in eating habits in Portugal support the urge for a review of past/current public health
policies related to dietary habits. Public policies that tackle
the structural factors behind the reduction in adherence
to the Mediterranean diet should be put in place to
reverse the trends shown in the present study.
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Conclusions
Our study shows that there has been an overall reduction
in the consumption of ﬁsh, soup, fruit and vegetables, and
an increase in meat and sweets. Although the Mediterranean diet was not directly assessed in the current study,
the observed pattern may be indicative of a decline in
adherence to this diet in the Portuguese population from
2005/2006 to 2014, particularly among younger people.
The decline was felt consistently across educational levels,
which differs from the available evidence from Southern
Europe. Given the close link between education and
income in Portugal and the disproportionate impact of
economic crisis among the worse-off, these results seem to
indicate that the observed changes are not linked to the
economic downturn. Therefore, our ﬁndings may be
interpreted as resulting from long-term declining adherence to the Mediterranean diet.
However, these results should be viewed with caution
and future studies should take into consideration a more
detailed account of the types of foods consumed. Bearing
in mind the evidence on changing diet habits in Western
societies, the role of the food industry, food supply and
urbanisation should be studied as possible drivers for
these changes.
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