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Abstract
Objective: To identify dietary availability and its time trends in elderly Portuguese
households.
Design: A set of four cross-sectional studies based on the Household Budget
Surveys was used. The dietary data were described using the daily per capita
availability of food and beverages, energy and selected nutrients (macronutrients,
different lipid fractions and simple sugars). Differences between elderly house-
hold types and time trends were studied.
Setting: Portuguese Household Budget Survey data from 1989/1990, 1994/1995,
2000/2001 and 2005/2006.
Subjects: Households with members aged ≥65 years were selected and
categorized as solitary elderly female, solitary elderly male or couple (composed
of one elderly female and one elderly male).
Results: While cereals, fats/oils, potatoes and sugar/sugar products decreased, an
increase occurred in milk/milk products, fruits, bottled water, fruit/vegetable
juices and soft drinks (P< 0·05). The highest values for foods and beverages were
mostly found in couples, while the lowest ones were from solitary males.
Exceptions were observed for cereals, eggs, milk/milk products, vegetables, fruits
and non-alcoholic beverages, higher in solitary females; and for sugar/sugar
products and alcoholic beverages, higher in solitary males. Over time, total energy
and carbohydrates decreased while proteins and saturated fatty acids increased
(P< 0·001). Lipids increased in solitary males and couples (P< 0·05). Simple
sugars increased in solitary males but decreased in solitary females and couples
(P< 0·05).
Conclusions: The increases in fruits and vegetables in solitary females accord with
a healthier food pattern, but overall imbalances in the macronutrient profile for all
elderly households may imply a decreasing diet quality.
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Throughout the world, populations are ageing(1). In 2010,
people aged 65 years and over constituted 17·4 % of the
total population in Europe, a proportion that is expected
to continue to increase in the coming decades(1,2). The
Portuguese population faces a similar trend. Demographic
projections for Portugal estimate that in 2050, the elderly
will represent 32 % of the entire population(3).

This unprecedented situation has prompted researchers
to study the relationships between modifiable factors,
namely physical activity and diet, because these factors are
related to the development of chronic diseases and
healthy ageing(4–6). Due to its potential to modulate the
transition from vulnerability to frailty and dependence,

nutrition is an important determinant of the quality
of ageing(6,7). Examination and monitoring of the dietary
characteristics of the elderly is important in identifying
subgroups at risk of malnutrition or disease(8–10). Given
the need to incorporate a life course perspective(11) into
public health nutrition initiatives, identification of the
dietary habits of elderly individuals contributes to the
development of more specific and practical nutrition
programmes and directed interventions.

At the country level, national health surveys, food bal-
ance sheets and household budget surveys are the main
sources of data that provide direct and indirect information
on dietary intake. In Portugal, national studies evaluating
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direct dietary intake data are scarce(12–16). Several papers
have used indirect dietary data from the Household
Budget Surveys (HBS)(17,18) to examine household food
availability and diet quality in Portugal, including their
characteristics and time trends(19–23). Using the same
approach, the association between different localities,
household diet quality and mortality data has also been
studied(23,24).

Although the HBS are not designed for dietary assess-
ment, a comparison of food and nutrient availability based
on the results of the HBS with dietary data values measured
at different levels of dietary intake assessment present
similar estimates(25,26). Furthermore, HBS are collected per-
iodically and allow the study of the effect of socio-economic
and demographic characteristics on daily food choices(20).

Although dietary characterization has previously been
examined in Portugal, existing data on this topic are lim-
ited. If we consider the elderly population, the available
information is even scarcer and more fragmented(27,28).
Food availability has been reported for elderly people
from European countries, including Portugal, in the
DAFNE-ANEMOS Project(20). Diet quality has also been
studied for European elderly households(29) and for
Portuguese elders.(28) However, only one study has spe-
cified the household availability of food, energy and
nutrients for older adults, and it focused on Portuguese
elderly individuals living alone in the year 2000(30).

Therefore, the purpose of the present study was to
identify dietary availability and its time trends in elderly
Portuguese households with respect to food and beverage
groups, energy and selected nutrients.

Methodology

Study design and participants
The present study used the last four available editions of
the Portuguese HBS, which cover representative samples
of the population. The National Institute of Statistics is
responsible for these cross-sectional surveys, which
included 12 403 households in 1989/1990, 10 554 house-
holds in 1994/1995, 10 020 households in 2000/2001 and
10 403 households in 2005/2006. The sampling was per-
formed through a multiple-stage technique. Primary units
were the second level of the Nomenclature of Units for
Territorial Statistics (NUTS 2) and secondary units were the
households in each area, according to census data(31–34).

The households included in the present analysis were
composed exclusively by elders (≥65 years)(35). They
were categorized according to sex, and number of mem-
bers, as follows: ‘solitary elderly female’ households;
‘solitary elderly male’ households; and ‘couple’ house-
holds, composed of one elderly female and one elderly
male. Due to the small sample size of other types of
households (less than 3·9 % of the total households with
elders) we did not include households with more than two

elderly (with very different compositions), households
with two males and households with two females. Our
sample comprised 1967 households in 1989/1990, 2219
households in 1994/1995, 2533 households in 2000/2001
and 2441 households in 2005/2006.

Sociodemographic variables
Sociodemographic characteristics were considered in
terms of several variables. The educational level of the
household head was categorized as ‘illiterate/elementary’
for no formal education to 6 years of formal education,
‘secondary’ from 9 to 12 years of formal education and
‘higher’, indicating a bachelor’s degree, master’s degree or
PhD. The household locality urbanization degree was
described as ‘rural’, ‘semi-urban’ or ‘urban’. The locations
of the households in Portuguese regions were defined
according to NUTS 2: ‘North’, ‘Central’, ‘Lisbon and
Tejo Valley’, ‘Alentejo’, ‘Algarve’, ‘Azores’ and ‘Madeira’.
Economic welfare was identified by the ‘per capita
income’ (Euro/person per d); the ‘total food expenses’,
expressed as a proportion of total household expenditure
(%); and the ‘eating out expenses’, expressed as a pro-
portion of total food expenses (%).

Dietary estimates
The HBS food and beverage acquisition information
(in terms of both quantity and monetary value) were
obtained through a self-registration diary of the items
entering the household (purchased, home produced or
received as gifts) during 7 d in 1989/1990 and during 14 d
in the 1994/1995 version onwards. The data were
collected during a 12-month period to capture seasonal
variability. Detailed methodological information about the
surveys is described elsewhere(31–34).

The household food availability data were recorded in
approximately 500 different codes and categorized into food
and beverages groups according to the DAFNE (Data Food
Networking) procedures(17) and its food classification
scheme(18). A slight deviation from this classification was
introduced: ‘fruit/vegetable juices’ were described separately
as well as under the main group of ‘non-alcoholic bev-
erages’(36). The mean per capita dietary availability was
estimated through the division of the household daily avail-
ability by the household size. The fourteen main food groups
used were described as follows: ‘cereals’ (cereal and cereal
products), ‘meat/meat products’ (meat, meat products and
dishes), ‘fish/seafood’, ‘eggs’, ‘milk/milk products’, ‘added
fats/oils’, ‘potatoes’ (potatoes and other starchy roots), ‘pul-
ses’, ‘nuts’, ‘vegetables’, ‘fruits’, ‘sugar/sugar products’, ‘non-
alcoholic beverages’ (stimulants, i.e. coffee, tea and cocoa;
bottled water; fruit/vegetable juices; soft drinks) and ‘alco-
holic beverages’ (wine, beer and spirits).

The average daily energy (MJ/person per d) and nutrient
availability (in weight or proportion of total energy available
at the household level), namely ‘proteins’, ‘lipids’, ‘lipid
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fractions’ (MUFA, SFA and PUFA), ‘cholesterol’, ‘carbohy-
drates’ and ‘simple sugars’, were estimated. The software
MicrodietPlus for Windows version 1·1 2000, which is based
on McCance and Widdowson’s food composition table and
its updated supplements adapted to include Portuguese
foods(37), was used.

Statistical methods
Weights were used to take into account the sample design
effect. Descriptive statistics included means, standard errors,
medians, quartiles and frequencies. All continuous variables
had a positively skewed distribution. In order to reduce
skewness they were log transformed. To study time trends of
(the log of) income, food expenses and eating out expenses,
as well as for the (the log of) quantities of each food and
beverage group, we used the two-way ANOVA with effects
of time, household type and their interaction. Contrasts were
used to investigate whether each analysed variable increased
with time. The effect size was interpreted using the value of
the partial η2 through a qualitative definition of between-
subject effects proposed by Cohen(38). This criterion identi-
fies the overall adjusted importance of the analysed vari-
ables. The interpretation should be taken as follows: when
we say that there is a large effect size for a food and
beverage group it means that the evaluated socio-
demographic variables and time have a great influence on
this food and beverage group mean household availability.
Most of the effect sizes were small (η2<0·035); medium
(0·035≤ η2<0·100) and large (η2≥0·100) effect sizes(38) are
denoted in the text when applicable. The significances and
effect sizes presented in the tables were obtained from the
log-transformed variables and we chose to show the means
and their standard errors from the original data (before
applying the log). To estimate the effect of time (Y) and
household type (HH) in each categorical variable (V; edu-
cational level of the household head, urbanization and
region) we used a log-linear multinomial model: V+HH+
Y+ (HH×V)+ (Y×V)+ (Y×HH). All reported P values were
two-sided and were considered statistically significant at the
0·05 level. The statistical analysis was performed in IBM SPSS
Statistics version 20·0.

Results

The participants’ sociodemographic characteristics are
shown in Table 1. The most frequent elderly household
types were those composed of couples and solitary female
elderly individuals. The majority of the elderly households
were headed by individuals with an illiterate/elementary
level of education. Approximately half of the elderly
households were located in urban areas and this propor-
tion increased over time, with a decrease in households in
rural areas. Elderly households were concentrated mainly
in the Lisbon and Tejo Valley, North and Central regions.

The household per capita income was highest in the
solitary male elderly household type (P< 0·001) and, over
time, it increased for all elderly household types (large
effect size, P< 0·001) at different rates (P< 0·001). The
total food expenses impacted the budget for all elderly
household types, but for solitary male elderly households,
it presented the highest percentages (P< 0·001). Overall,
the proportion of total food expenses decreased over time
(medium effect size, P< 0·001) but at different rates
(P< 0·001) in each household. In contrast, eating out
expenses for all elderly household types were low and
increased over time (P< 0·001) at different rates
(P< 0·001). The solitary elderly male households had the
highest eating out expenses (P< 0·001).

Table 2 presents the daily per capita availability of food
and beverage groups among the elderly Portuguese
household types according to survey year. Differences
among household types were found for all food and
beverage groups (P≤ 0·003). Medium effect sizes were
present for alcoholic beverages and wine (with highest
availability within the solitary elderly males), meat/meat
products (with highest availability within the couple
households) and vegetables (with lowest availability
within the solitary elderly males). Among all household
types, there was a significant variation over time
(P≤ 0·044) in the availability of all food and beverage
groups except nuts. The largest, albeit small, effect sizes
were found for cereals (decreased), milk/milk products
(increased) and potatoes (decreased). Furthermore, we
observed an increase in fruits, bottled water, fruit/vege-
table juices and soft drinks, and a decrease in added fats/
oils and sugar/sugar products. Distinctions in the varia-
tions over time between households were rather small but
significant (P≤ 0·044) for all food and beverage groups
except for: eggs, added fats/oils, beer and fruits.

The median values of per capita daily total dietary
energy and nutrients available for elderly household types
by survey year are presented in Table 3. Differences
among household types had higher, but small, effect sizes
in cholesterol (lower values in solitary elderly males),
simple sugars (higher values in solitary elderly females)
and MUFA (higher in the couple households). From 1990
to 2005, the largest, even if small, variations were found
for SFA and proteins (both increased) and for energy
(decreased). Distinctions in the variations over time
between households were quite small but significant
(P≤ 0·001) for energy and all nutrients except for: PUFA
and carbohydrates.

Discussion

The current study is the first to present detailed informa-
tion about dietary availability in elderly Portuguese
households over a 15-year period. Attention was paid to
the description and the direction of the changes in dietary
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Table 1 Sociodemographic characteristics of elderly Portuguese households. Household Budget Surveys from 1990 to 2005

Effects†

Household type Interaction terms

Solitary elderly female Solitary elderly male Couple* Variable (V) Household type (HH) Year (Y) HH×V Y×V Y×HH

Sociodemographic characteristic 1990 1995 2000 2005 1990 1995 2000 2005 1990 1995 2000 2005 χ2df P χ2df P χ2df P χ2df P χ2df P χ2df P

Sample size 744 824 1027 913 204 242 296 281 1019 1153 121 1247
Education of household head
(%)
Illiterate/elementary 96·7 92·4 91·0 90·9 91·8 93·3 95·0 88·0 92·1 91·8 87·8 89·3 19177·112 <0·001 7555·412 <0·001 127·815 <0·001 30·74 <0·001 53·86 <0·001 37·26 <0·001
Secondary 2·2 5·2 5·0 6·6 6·3 3·1 3·8 7·2 6·0 6·8 9·0 7·4
Higher 1·1 2·4 4·0 2·5 1·9 3·6 1·3 4·8 1·9 1·4 3·2 3·4

Locality urbanization degree
(%)
Urban 48·8 54·8 48·0 66·1 42·3 37·1 49·4 58·8 45·3 44·3 44·8 60·5 1941·712 <0·001 7563·212 <0·001 403·315 <0·001 38·54 <0·001 329·36 <0·001 35·56 <0·001
Semi-urban 18·3 22·9 25·8 12·6 23·6 32·1 26·6 18·0 20·4 27·4 26·7 14·0
Rural 32·9 22·3 26·3 21·3 34·1 30·8 24·1 23·2 34·3 28·3 28·5 25·5

Portuguese regions (%)
Mainland Portugal
North 28·1 27·2 26·3 28·6 32·5 24·6 24·5 26·4 27·0 30·4 29·4 27·5 7734·130 <0·001 5181·718 <0·001 96·624 <0·001 19·910 <0·001 71·915 <0·001 18·96 <0·001
Central 20·4 18·3 21·2 24·8 23·9 28·6 16·2 26·4 21·4 21·2 20·8 29·0
Lisbon and Tejo Valley 32·6 40·1 38·0 29·2 27·8 29·5 37·8 29·2 33·3 34·2 34·5 24·6
Alentejo 8·7 6·1 7·1 10·4 6·2 10·3 10·4 9·6 9·4 7·3 7·8 11·9
Algarve 6·1 4·0 4·3 4·4 6·2 4·0 8·3 6·4 6·2 4·4 4·9 4·8

Autonomous regions
Azores 2·0 1·6 1·5 1·4 1·9 1·8 1·2 1·2 1·5 1·5 1·2 1·1
Madeira 2·0 2·7 1·8 1·3 1·4 1·3 1·7 0·8 1·2 1·0 1·3 1·0

Household type Effects‡

Solitary elderly female Solitary elderly male Couple* Household type Year Interaction§

Sociodemographic characteristic 1990 1995 2000 2005 1990 1995 2000 2005 1990 1995 2000 2005 η2 P η2 P η2 P

Per capita income (Euros/d)
Mean 4·9 12·2 12·6 23·6 7·1 13·0 15·7 32·1 4·9 9·7 11·8 20·9 0·018 <0·001 0·270 <0·001 0·003 <0·001
SE 0·1 0·4 0·4 0·6 0·6 0·9 0·9 1·9 0·1 0·2 0·2 0·4
P25 2·8 6·2 6·6 13·8 3·1 6·0 7·5 16·7 2·7 5·4 6·1 12·0
Median 4·2 8·9 9·8 18·7 4·5 8·7 10·1 23·9 3·6 7·4 8·1 15·9
P75 6·2 13·3 12·7 26·8 7·5 14·0 19·1 35·0 5·7 11·2 12·7 23·8

Total food expenses (% of total
household expenses)
Mean 52·9 40·2 36·4 29·1 56·4 50·5 44·3 35·3 51·6 43·3 39·2 30·6 0·007 <0·001 0·054 <0·001 0·003 <0·001
SE 0·7 0·7 0·6 0·6 1·4 1·6 1·4 1·1 0·4 0·4 0·4 0·3
P25 39·7 24·0 21·3 16·4 42·1 30·7 29·1 22·4 37·8 29·4 25·8 20·3
Median 52·4 38·8 33·7 26·1 56·3 51·9 48·1 33·3 52·5 42·7 36·9 28·3
P75 67·2 54·4 48·3 39·0 72·7 69·8 59·5 47·1 64·6 55·7 50·1 38·7

Eating out expenses (% of total
food expenses)
Mean 16·8 14·1 17·0 22·3 27·8 23·4 38·2 48·8 7·7 9·2 11·7 15·2 0·023 <0·001 0·016 <0·001 0·004 <0·001
SE 1·0 0·9 0·9 1·1 2·3 2·2 2·2 2·4 0·3 0·4 0·4 0·5
P25 0·0 0·0 0·0 0·0 0·0 0·0 4·8 10·3 0·0 0·0 0·0 0·0
Median 0·0 0·0 0·0 2·9 11·6 2·1 30·1 54·2 0·0 0·0 0·7 4·8
P75 29·4 18·8 22·4 37·6 54·0 43·7 68·9 83·3 6·7 11·6 14·4 23·0

P25, 25th percentile; P75, 75th percentile; η2, partial eta squared.
*Couple households are composed of one elderly female and one elderly male.
†Log-linear multinomial model=V+HH+Y+ (HH×V) + (Y ×V) + (Y×HH), where Y= year, HH= household type and V= analysed variable (educational level of the household head, locality urbanization degree and
Portuguese region).
‡Two-way ANOVA with effects of time, household type and their interaction was used to test for time trends.
§Interaction= household type × year.
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Table 2 Daily per capita food and beverage availability in elderly Portuguese households. Household Budget Surveys from 1990 to 2005

Household type Effects†

Solitary elderly female Solitary elderly male Couple* Household type Year Interaction‡

Food and beverage 1990 1995 2000 2005 1990 1995 2000 2005 1990 1995 2000 2005 η2 P η2 P η2 P

Cereals (g/person per d)
Mean 357·5 327·8 320·5 289·1 413·3 357·7 311·3 223·7 351·6 309·8 298·2 269·8 0·009 < 0·001 0·018 < 0·001 0·005 < 0·001
SE 9·6 7·3 7·2 7·8 21·9 16·6 16·4 11·6 4·9 3·2 3·9 3·9

Meat/meat products (g/person per d)
Mean 124·1 155·9 149·4 143·6 95·4 143·4 128·3 95·9 140·1 171·8 160·7 158·2 0·038 < 0·001 0·008 < 0·001 0·003 < 0·001
SE 5·6 8·6 6·0 6·8 13·4 14·1 12·3 7·9 3·0 3·9 3·4 3·8

Fish/seafood (g/person per d)
Mean 92·0 103·7 100·7 96·8 97·3 124·4 83·9 89·1 91·8 107·0 111·0 114·2 0·018 < 0·001 0·004 < 0·001 0·001 0·024
SE 4·3 4·0 4·2 4·2 11·3 10·2 8·1 8·0 2·0 2·2 2·4 2·7

Eggs (pieces/person per d)
Mean 0·29 0·30 0·27 0·20 0·21 0·22 0·15 0·13 0·29 0·25 0·23 0·18 0·018 < 0·001 0·003 < 0·001 0·000 0·592
SE 0·02 0·02 0·02 0·02 0·03 0·03 0·02 0·02 0·01 0·01 0·01 0·01

Milk/milk products (g/person per d)
Mean 325·5 376·5 397·3 390·5 196·6 303·6 335·6 304·2 245·2 253·1 300·3 314·4 0·011 < 0·001 0·015 < 0·001 0·003 < 0·001
SE 14·6 13·6 13·6 13·8 27·7 24·3 26·8 27·8 5·3 5·0 5·8 6·3

Added fats/oils (g/person per d)
Mean 87·9 68·8 68·2 54·7 90·3 70·3 45·9 51·3 86·3 68·7 72·3 55·5 0·012 < 0·001 0·004 < 0·001 0·001 0·407
SE 4·6 3·1 3·6 3·7 12·6 10·8 4·7 6·3 3·2 1·9 2·7 2·0

Potatoes (g/person per d)
Mean 356·8 315·8 250·9 175·6 373·3 324·6 142·0 139·1 370·6 314·5 248·0 188·1 0·018 < 0·001 0·014 < 0·001 0·002 0·002
SE 32·7 25·3 27·5 12·0 48·7 30·6 13·4 19·1 9·8 11·6 10·0 7·1

Pulses (g/person per d)
Mean 11·5 10·0 17·5 8·2 22·1 20·1 16·5 8·7 24·7 16·3 14·4 9·4 0·014 < 0·001 0·005 < 0·001 0·002 0·001
SE 1·6 1·3 5·9 1·4 7·0 4·4 2·5 2·1 2·4 0·6 0·8 0·6

Nuts (g/person per d)
Mean 2·82 1·67 3·03 2·24 19·57 1·60 1·23 1·28 2·44 3·30 1·94 4·48 0·003 < 0·001 0·001 0·090 0·001 0·044
SE 0·91 0·49 0·74 0·60 15·52 0·92 0·72 0·54 0·47 0·39 0·25 0·74

Vegetables (g/person per d)
Mean 192·3 207·5 204·9 214·2 192·5 182·6 146·1 160·8 213·4 201·2 190·4 203·5 0·035 < 0·001 0·006 < 0·001 0·003 < 0·001
SE 8·8 8·0 7·0 8·1 24·9 14·4 13·7 17·5 4·7 3·5 3·7 4·1

Fruits (g/person per d)
Mean 262·8 235·4 277·2 278·9 187·9 187·9 192·4 224·7 226·9 191·4 239·9 233·5 0·016 < 0·001 0·008 < 0·001 0·001 0·071
SE 14·6 8·6 8·5 9·5 21·7 16·1 15·5 17·1 5·8 3·9 5·3 5·0

Sugar/sugar products (g/person per d)
Mean 91·1 58·9 61·5 37·4 67·3 51·3 36·0 48·4 65·2 45·9 43·2 38·3 0·009 < 0·001 0·007 < 0·001 0·001 0·043
SE 4·5 2·6 4·7 2·3 8·1 5·4 3·9 17·9 2·5 1·1 1·2 1·5

Non-alcoholic beverages (ml/person per d)
Mean 210·0 187·6 255·8 281·0 189·4 112·0 176·1 222·1 127·0 146·2 188·3 267·2 0·004 < 0·001 0·005 < 0·001 0·003 < 0·001
SE 13·8 19·5 14·4 18·3 27·0 20·8 22·1 27·6 6·2 7·2 6·3 9·8

Stimulants (ml/person per d)
Mean 124·6 100·4 120·8 73·3 89·0 52·3 64·4 46·3 73·5 77·9 73·6 66·5 0·003 < 0·001 0·001 0·003 0·02 0·001
SE 10·3 15·6 10·6 8·4 15·7 16·8 11·6 8·9 4·4 5·7 4·5 4·8

Bottled water (ml/person per d)
Mean 68·6 58·3 87·2 169·3 84·3 27·7 84·7 145·9 41·6 42·9 64·2 158·7 0·001 0·003 0·012 < 0·001 0·002 0·001
SE 8·8 7·0 8·1 15·5 20·4 8·9 16·3 23·6 3·0 3·3 3·5 8·0

Fruit/vegetable juices (ml/person per d)
Mean 5·30 0·71 9·20 13·0 2·75 0·33 5·90 6·70 1·04 1·00 6·10 11·00 0·001 < 0·001 0·008 < 0·001 0·001 0·023
SE 2·4 0·2 1·6 1·7 2·4 0·2 2·6 3·0 0·2 0·2 0·6 0·9

Soft drinks (ml/person per d)
Mean 11·6 28·2 38·6 38·4 13·3 31·7 21·1 30·0 10·8 24·4 44·5 42·0 0·006 < 0·001 0·009 < 0·001 0·003 < 0·001
SE 2·3 5·1 3·5 3·9 5·6 7·2 5·2 6·8 1·5 2·2 2·2 2·1

Alcoholic beverages (ml/person per d)
Mean 82·2 102·5 31·4 56·0 633·2 290·0 232·4 140·6 247·7 156·4 161·7 137·8 0·073 < 0·001 0·006 < 0·001 0·003 < 0·001
SE 9·7 31·4 4·1 12·0 121·9 30·9 23·9 21·7 13·0 4·9 7·9 6·4
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availability within households with different elderly com-
positions, including those with a solitary elderly female, a
solitary elderly male and couple elderly households. Our
findings will be compared with the available national
household dietary information and with data from other
European countries. Furthermore, data from other Portu-
guese studies describing dietary information will be used,
especially data focused on elderly individuals.

The more evident changes over time in the food and
beverage availability within the elderly Portuguese
households were a reduction of cereals and potatoes and
an increase of milk/milk products. These changes within
the elderly households are in line with those observed for
the entire Portuguese population(19,36,39). However, data
from the last edition of the National Health Survey(16) on
direct measures of intake revealed that cereals, such as
rice, pasta and bread, as well as potatoes were products
that were present in approximately 90 % of Portuguese
meals. Although elderly households may be more tradi-
tional than other households in their household food
availability, results may indicate a transition from the tra-
ditional diet to a more ‘modern’ one. In particular, the
increase over time of milk/milk products, but also of
bottled water, fruit/vegetable juices and soft drinks may
exemplify the ‘modernization‘ of dietary availability
because these products became more readily available in
the late 1990s(16,40). An increasing pattern for soft drinks
over the years was also found in European countries,
where their availability is steady and increasing sig-
nificantly(22). Considering other food groups, our results
are in line with other studies, despite the higher availability
of cereals and fish/seafood among elderly Portuguese
households(21,24,36,41). Compared with other European
countries, Portugal reports a reduction in the household
availability of most food items(21,36). Our findings for
elderly households revealed a decrease in total energy
over time that is just accompanied by a reduction in some
food items.

Our results showed an increase in the availability of
fruits. Higher availability of fruits was also found in
Southern European countries in comparison with Northern
European countries. A study by Naska et al.(42) using HBS
data to assess fruit and vegetable availability patterns in
ten European countries reported similar findings. How-
ever, the differences in fruit and vegetable consumption
that were previously identified between Mediterranean
and Northern European countries seem to be levelling
out(43).

We found that elderly female individuals living alone
had increased availability of vegetables, and this group’s
availability of fruits and vegetables in 2005 was the highest
of all elderly household types. Sex differences in fruit and
vegetable intake among older adults were also reported in
a study by Baker and Wardle(44). Their results showed that
women ate significantly more fruits and vegetables than
men and that men’s poorer nutrition knowledge couldW
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Table 3 Daily per capita energy and nutrient availability in elderly Portuguese households. Household Budget Surveys from 1990 to 2005

Household type Effects†

Solitary elderly female Solitary elderly male Couple* Household type Year Interaction‡

Energy and nutrient 1990 1995 2000 2005 1990 1995 2000 2005 1990 1995 2000 2005 η2 P η2 P η2 P

Energy (MJ/person per d)§
Mean 14·23 11·96 12·77 10·56 15·49 12·64 10·16 9·37 13·87 11·44 11·70 10·49 0·014 <0·001 0·014 <0·001 0·006 < 0·001
SE 0·37 0·31 0·35 0·31 0·97 0·74 0·54 0·57 0·20 0·14 0·18 0·16
P25 6·88 6·27 5·69 4·90 6·61 6·58 4·10 3·11 8·52 7·04 6·85 5·76
Median 12·33 10·38 10·45 8·57 11·27 10·79 8·01 7·25 12·49 9·87 9·9 9·06
P 75 19·42 15·27 16·01 13·89 19·47 15·44 14·71 12·11 16·57 14·08 14·38 13·44

Proteins (% of total energy)§
Mean 14·3 15·0 15·5 17·7 12·2 14·6 16·0 18·8 14·3 15·4 16·1 18·5 0·004 <0·001 0·027 <0·001 0·004 < 0·001
SE 0·3 0·2 0·2 0·3 0·4 0·4 0·4 0·7 0·1 0·1 0·2 0·2
P25 9·3 11·2 11·0 12·3 7·9 11·4 11·7 11·8 10·4 11·8 11·9 12·8
Median 13·1 14·0 14·8 16·1 12·1 14·0 14·4 16·0 13·4 14·4 14·9 17·1
P75 17·8 17·7 18·6 21·1 15·8 18·1 19·0 22·5 17·2 18·4 18·6 22·3

Lipids (% of total energy)§
Mean 32·6 33·3 32·0 34·6 26·0 29·6 28·2 34·0 33·1 34·6 32·6 35·8 0·017 <0·001 0·008 <0·001 0·003 < 0·001
SE 0·7 0·6 0·5 0·6 1·4 1·1 1·0 1·2 0·4 0·3 0·3 0·4
P25 16·7 21·0 18·8 21·1 8·0 16·3 12·9 19·9 20·3 24·0 21·1 24·0
Median 31·2 32·8 31·4 32·8 20·8 28·9 26·9 31·2 32·8 34·3 32·3 34·3
P75 46·7 44·3 42·3 46·3 39·4 41·0 39·5 47·9 44·7 44·3 41·4 45·4

Cholesterol (mg)§
Mean 233·9 229·1 222·8 238·9 163·2 195·3 162·2 193·8 220·1 208·6 205·6 238·6 0·033 <0·001 0·003 <0·001 0·004 < 0·001
SE 8·7 8·7 7·9 9·6 18·2 14·4 11·7 19·7 3·7 3·5 3·5 4·7
P25 66·8 80·3 71·1 75·5 14·0 49·2 31·7 32·9 99·2 96·1 93·8 106·1
Median 174·6 162·5 154·5 161·0 78·6 140·1 11·3 131·6 184·2 173·0 170·2 193·7
P75 314·2 301·9 314·8 316·6 209·0 272·4 242·2 253·7 301·4 260·8 276·4 305·8

MUFA (% of total energy)§
Mean 13·5 13·8 13·1 13·5 11·3 12·7 11·3 12·8 14·2 14·8 13·8 14·7 0·021 <0·001 0·007 <0·001 0·004 < 0·001
SE 0·4 0·3 0·3 0·4 0·9 0·7 0·6 0·7 0·2 0·2 0·2 0·2
P25 4·4 6·3 5·6 6·1 1·7 4·9 3·8 5·0 6·4 7·8 6·7 7·3
Median 9·5 12·1 11·0 10·5 6·5 11·0 9·5 9·0 12·9 14·3 12·5 12·3
P75 20·9 20·0 19·2 19·5 18·4 18·2 16·9 18·9 20·7 19·6 18·4 19·7

SFA (% of total energy)§
Mean 7·7 8·0 8·0 10·5 5·7 7·2 7·5 10·5 7·3 7·7 7·6 10·0 0·016 <0·001 0·031 <0·001 0·007 < 0·001
SE 0·2 0·1 0·1 0·2 0·4 0·3 0·3 0·4 0·1 0·1 0·1 0·1
P25 4·6 5·4 4·9 6·4 1·2 4·0 3·4 6·2 4·9 5·4 5·2 7·1
Median 7·5 7·9 7·6 9·9 4·5 6·3 7·2 9·8 7·3 7·5 7·6 9·8
P75 10·4 10·3 10·6 13·6 8·6 9·2 10·1 13·6 9·6 9·5 9·8 12·4

PUFA (% of total energy)§
Mean 7·3 7·3 6·4 6·5 5·4 5·9 5·3 6·6 7·5 8·0 6·8 7·1 0·018 <0·001 0·004 <0·001 0·000 0·585
SE 0·3 0·2 0·2 0·2 0·4 0·3 0·3 0·4 0·1 0·1 0·1 0·1
P25 2·0 2·9 2·3 2·8 1·8 2·4 2·1 2·4 2·7 3·8 2·9 3·1
Median 3·8 5·2 4·0 4·1 2·9 3·8 3·3 3·9 4·5 7·3 5·1 5·2
P75 12·2 11·4 9·8 7·9 5·9 9·3 8·2 7·9 11·7 11·3 9·8 10·4

Carbohydrates (% of total energy)§
Mean 55·3 54·2 55·6 49·8 53·2 52·3 53·7 46·6 51·4 49·5 51·2 45·5 0·006 <0·001 0·009 <0·001 0·001 0·134
SE 0·7 0·6 0·5 0·6 1·5 1·2 1·2 1·3 0·3 0·3 0·3 0·4
P25 41·4 43·4 44·5 37·9 37·5 40·0 38·8 32·3 41·6 40·8 40·9 34·5
Median 55·3 53·6 54·1 50·7 54·4 52·1 53·9 43·5 50·6 49·3 50·6 45·5
P75 68·5 64·0 66·6 62·5 69·2 62·7 67·0 61·6 61·2 57·9 60·6 56·7

Simple sugars (% of total energy)§
Mean 22·5 18·7 21·4 17·8 15·9 16·0 18·1 17·3 17·5 15·3 17·3 15·5 0·022 <0·001 0·003 <0·001 0·003 <0·001
SE 0·6 0·4 0·4 0·4 1·1 0·9 1·0 0·9 0·2 0·2 0·2 0·2
P25 11·0 11·0 12·6 9·0 4·1 7·4 8·4 7·0 10·4 9·5 10·8 8·6
Median 19·9 16·9 18·7 15·3 12·4 13·2 14·3 14·4 16·4 13·9 15·8 13·3
P75 29·3 24·0 27·2 23·1 24·2 20·8 23·5 22·1 22·9 19·5 21·7 19·9

P25, 25th percentile; P75, 75th percentile; η2, partial eta squared.
*Couple households are composed of one elderly female and one elderly male.
†Two-way ANOVA with effects of time, household type and their interaction was used to test for time trends.
‡Interaction= household type × year.
§Estimated average of daily energy (MJ/person per d) and nutrient availability (in weight or proportion of total energy available at the household), namely proteins, lipids, lipid fractions (MUFA, SFA and PUFA), cholesterol,
carbohydrates and simple sugars.
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explain a significant part of their lower intake of these
foods. This situation may also be related to elderly
females’ concern with nutrition and healthy choices,
aspects noted by a study on the determinants of food
choice and the food habits of elderly populations that
included Portuguese individuals(45). Alternatively, living
alone may cause a loss of interest and ability in cooking,
leading to the substitution of meals by more convenient
food items, such as milk/milk products and fruits. Fur-
thermore, the sociodemographic characteristics of these
households may be linked to household food availability.
For example, the couple elderly households showed the
highest availability per capita for nine of the fourteen food
and beverage items analysed. Additionally, the presence
of a woman and/or another person, such as in the couple
elderly households, may play an important role in
household dietary availability, as described by Morais(45).
Our results regarding higher availability of food and bev-
erage groups in couple and solitary elderly female
household types may indicate this phenomenon. More-
over, over the years, the elderly households were
increasingly located in urbanized areas, which impose a
different lifestyle that may have contributed to differing
food availability within these households. The higher
median values of the eating out expenses of solitary
elderly male households may be related to this situation.
Similar results were presented by Morais(45).

Over time, the availability of alcoholic beverages
decreased within elderly households, but solitary elderly
males had the highest mean values for the availability of
these items. Other studies using direct measures of intake
have reported that men have higher ethanol intake(46) and
alcohol intake than woman(16,47,48). A study by Vaz de
Almeida et al.(49) produced similar findings. Their
investigation of the social and cultural aspects of alcohol
consumption in a sample of older people in eight
European countries revealed that alcohol consumption
was connected with culture and that it had social and
psychological implications. Their results also suggested
that alcohol intake in Southern European countries is a
long-established and entrenched social behaviour that is
related to male preferences and male conviviality. We also
need to consider that the substantial variation over time in
some of the analysed food groups may have to do with
differences in the food group definition; mistake or gen-
uine disparity can also be highlighted as some of the
plausible explanations for our findings.

Considering overall household food availability, the
higher food availability of the elderly may reflect less
frequent eating out(50) and/or a tendency to accumulate
food in the household. Over time, other studies have
reported the decrease of in-household dietary avail-
ability(39) which is certainly due to the increase of eating
out of home, for which expenses have increased sig-
nificantly in populations(50), as was also found in the
present study results. Our results show that the energy

availability and macronutrient contribution to the total
energy available in elderly households changed over time.
The availability of total energy and the proportion of
carbohydrates decreased over time, whereas the propor-
tions of proteins and SFA increased. Similar results were
found for other European countries(43). However, we
found that the solitary elderly female household type
experienced a decrease in the proportion of lipids, which
may be related to female health concerns, as highlighted
by other studies(47).

Few studies have analysed elderly dietary data in
Portugal. Despite methodological differences(27,46,51),
some comparisons can be performed. In Epi-Porto(46)

macronutrient adequacy was analysed, showing that older
individuals consumed less than 20 % of their total energy
from fat. Men aged 70 years and older presented the
lowest inadequacy proportion of carbohydrate intake.
Marques-Vidal et al.(51) studied representative samples of
the Portuguese population and found that, in general, the
consumption of traditional foods such as fish and soup
declined, but in a smaller proportion among elderly peo-
ple. They also commented that at the individual level,
higher consumption of meat and milk would contribute to
higher relative protein and fat intakes.

Comparing our results with the population’s nutrient
intake goals(4), we found that the median values for the
proportions of protein and lipids exceeded the recom-
mendations, and the median values for carbohydrate
proportion were below the recommendations. Rodrigues
et al.(30) analysed the availability of food, energy and
nutrients for elderly people living alone. Their results
showed that the availability of sugar and sugar products
was above the median for the total population. Their most
relevant findings were the low availability of energy
derived from carbohydrates and high values for total
dietary energy, protein and fats.

Another study by Rodrigues et al.(23) revealed that
Portuguese solitary elderly households and households
with two elderly members presented low levels of com-
pliance with the WHO dietary goals. Furthermore, another
study reported low dietary quality levels for European
elders(29). This therefore highlights that sociodemographic
differences in dietary profile should be considered when
designing health and nutrition initiatives.

Portuguese household food availability data from HBS
have been analysed within the DAFNE initiative since the
1990s, contributing to information about the country’s
dietary patterns(19,24,39). The HBS are surveys that are
regularly conducted at the country level with information
based on descriptions of the food entering the household
(identification of the food quantity acquired and the
amount of money spent). Despite various limitations, the
HBS have been used to describe food availability in
Portugal, and they represent an important source of
nationally representative dietary information. These char-
acteristics can be considered strengths of our study.
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Nevertheless, the HBS also present some drawbacks. For
instance, the fact that one cannot determine the fraction of
food acquired that was not consumed (e.g. loss, waste, fed
to pets), the non-specification of the consumption of foods
and beverages outside the household, and the inability to
estimate the real distribution of food among household
members can be considered some of the limitations of
these sources of information in the characterization of
diets. Sampling process issues, the sampling period
adopted as a reference for the calculation of food supplies,
and limitations to the process of collecting, recording and
interpreting the data also deserve special consideration
when reporting and analysing the results of these
studies(52–54). In general, the different time periods of data
collection (7 d in 1990 and 14 d from 1995 onwards) used
in the analysed surveys is not expected to impair com-
parisons(43). However, it may have an impact on the mean
values of the rarely consumed foods/beverages. Another
important issue is the fact that elderly Portuguese indivi-
duals in urban and rural areas have coverage of home care
services, including the provision of meals, which may
affect measures of household food availability by HBS.

The lack of detailed information about food items
acquired outside the household is a limitation when using
HBS food, beverage and derived nutrient data. However, it
is important to note that households with older persons
generally present fewer food expenses outside the
household(45,50).

The results presented in the current paper reveal dif-
ferences in household food availability among elderly
household types. The increase in the availability of milk/
milk products and non-alcoholic beverages, together with
the decrease in cereals and potatoes, suggest that food
items are being replaced over time, turning this popula-
tion’s food pattern into one more closely associated with
the so-called ‘modern’ diet(55). A healthier trend was
observed in the global decreasing availability of sugar/
sugar products and in the increasing availability of fruits
and vegetables and the decreasing availability of alcoholic
beverages for solitary elderly female and couple house-
holds, as also noted by Rodrigues et al.(39) for the entire
population.

Given the need to make decisions about nutritional and
health policies designed for older persons, our findings
provide recommendations to achieve healthier dietary
availability among elderly households. Our results encou-
rage the increased availability of traditional foods, such as
pulses and fish, which are components of the Mediterranean
diet and are part of the Portuguese cultural heritage. These
recommendations may help to improve dietary quality by
contributing to a reduction in lipid proportions and an
increase in the carbohydrate proportion.

The demographic changes characterized by the increase
of the elderly population have occurred in conjunction
with changes in habits, including the characteristics of
dietary availability in households. Further research using

direct measures of food intake and regular dietary mon-
itoring are needed to clarify the dietary habits of older
people and their association with sociodemographic
characteristics. The use of HBS dietary data should be
expanded and improved by exploring different household
compositions to improve knowledge about elderly groups.
This research would contribute to revealing disparities and
would constitute a basis for developing national and
regional nutrition policies aimed at increasing the food-
related health and well-being of this specific age group,
especially in light of the need to incorporate a life course
approach(11). Combining HBS dietary data with direct
measures of food intake could further clarify the dietary
habits of older people and their association with socio-
demographic characteristics.
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