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Abstract

Objective: To investigate associations between dietary intake and patterns of food preparation
by age group. Design: This cross-sectional study analysed dietary intake data from the most
recent Portuguese National Food, Nutrition and Physical Activity Survey. Cluster analysis
categorised dietary intake based on the source of food preparation. Regression models were
used to study the association between dietary daily intake, Healthy Eating Score (HES) and
patterns of food preparation. Setting: Portugal, using data representative of the Portuguese
population. Participants: A total of 5005 Portuguese residents aged 3-84 years were included in
the analysis. Dietary intake and food preparation patterns were examined by age group. Results:
The predominant pattern of food preparation was food prepared by restaurants, canteens
and other away-from-home establishments (45-9 %, 95 % CI=43-8, 48-1). Children and
adolescents in this pattern had significantly higher intakes of energy and carbohydrates but
lower protein intake compared with those consuming predominantly home-prepared foods.
Among adults and the elderly, this pattern was associated with higher intakes of energy,
saturated fats, trans fats and free sugars and lower fibre intake. Additionally, children and
adolescents whose diets predominantly included food prepared away-from-home showed a
decrease in HES (f=-0-7, 95 % CI =-1-3, -0-2), and adults experienced a greater reduction
(B=-1-2,95% CI=-1-5,-0-9). Conclusions: In Portugal, consuming food prepared away from
home is associated with poorer dietary quality, with higher energy and unhealthy nutrient
intake and lower HES, suggesting a need for interventions focused on promoting healthier food
preparation practices.

Inadequate dietary habits are the most preventable risk factor with impact on worldwide non-
communicable diseases morbidity and mortality?, reflecting the importance of studying and
exploring dietary choices and their determinants. Meanwhile, home cooking practices are
declining, while the consumption of food prepared away from home is gaining importance in
human diets worldwide®-®). Eating out of home has been identified as a risk factor for higher
intakes of energy, total and saturated fat, sugar and sodium and lower intakes of fibre and
micronutrients, as well as higher intakes of soft drinks, sugar-sweetened beverages (SSB), fruit
juices, sweets, beer and other alcoholic beverages and lower intakes of dairy products, fruit, fish
and seafood and vegetables’ V).

Overall, eating out of home usually translates into poorer diet quality. The definition of what
constitutes eating out of home, however, lacks methodological consensus. Two distinct
definitions have been considered in the literature: (i) all food and beverages consumed away
from home, regardless of whether they were prepared at or away from home; and (ii) all food and
beverages purchased away from home, irrespective of the consumption place'?. This lack of a
common definition makes direct comparisons of out-of-home intakes across population groups
difficult — which, consequently, does not facilitate the design of public health policies to
encourage consumers to eat healthier when they are eating out of home. Moreover, meals are
often not consumed at the same place where they were prepared; meals consumed at home, for
instance, may be acquired from a restaurant, canteen, cafeteria or similar establishments or from
takeaway or home delivery services!>!4),

Studies of patterns of food preparation at the population level are geographically limited and
mainly focused on adults1>-21), while studies of their associations with dietary intakes are
equally scare’?>-3?), In Portugal, one study investigated the time adults spent on food preparation
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at home in 20150V, and another examined adult food intake per
location between 1999 and 200312, More recently, a study
identified patterns of food preparation for both adults and children
and uncovered their associations with sociodemographics, health
status and lifestyle factors®®?. Still, there is a lack of research in
Portugal to understand dietary intake based on whether food and
beverages were prepared at or away from home. In view of this, the
aim of the present study was to investigate associations between
dietary intakes and patterns of food preparation — defined as all
food and beverages purchased away from home, irrespective of the
place of consumption - by age group, drawing from data collected
by the most recent National Food, Nutrition and Physical Activity
Survey (IAN-AF 2015/2016).

Methods
Study design and participants

This cross-sectional study included participants from the IAN-AF
2015/2016, aged between 3 and 84 years old and with two
completed dietary intake assessments (n 5005). The IAN-AF
participants were randomly selected from the National Health
Registry by multistage sampling and comprised a representative
sample of the general (non-institutionalised) resident Portuguese
population®?.

Data collection

Data were collected through interviews (8-15 d apart) conducted
by trained researchers (with a background in Nutrition or
Dietetics), using an electronic platform (You eAT&Move),
between October 2015 and September 2016. This period covered
the four seasons and included all days of the week (randomly
selected), to incorporate seasonal effects and day-to-day variation
in food consumption®. For children (< 10 years old), food
consumption data were collected by two non-consecutive days of
24-h food diaries followed by a face-to-face interview with the
main caregivers to gather details related to food description and
quantification®¥. For other age groups, food consumption data
were collected by two non-consecutive 24-h recalls®?.

The eAT24 module, incorporated in the You eAT&Move
platform used to collect and describe food consumption data,
utilises the Portuguese food composition table by default for
nutrient analysis. Portion sizes were calculated using multiple
methods available within this module, specifically the food picture
book method (which includes a set of 186 food photo series with six
portions each), as well as the household measure photo series.
Additionally, other methods such as weight/volume, standard unit
and household measure methods were also available. Further
details about the IAN-AF protocol and methodology can be found
elsewhere®?.

Patterns of food preparation

Dietary intake of participants were previously cluster analysed
according to the place of food preparation, allowing the
identification of four distinct patterns of food preparation in the
Portuguese population®?): (1) the pattern At home by themselves —
characterised by having the highest proportion (38-0 %) of intakes
from foods and beverages prepared at home by individuals; (2) the
pattern At home by relatives or friends — characterised by the
highest proportion (44-7 %) of intakes from foods and beverages
prepared at home by relatives or friends of individuals; (3) the
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pattern By food retail — characterised by the highest proportion
(65-3 %) of intakes of foods and beverages prepared or acquired
from food retail operators (including those consumed in natura);
and (4) the pattern By restaurants, canteens and other away-from-
home establishments — characterised by the highest proportions of
intakes of foods and beverages prepared by restaurants (13-9 %),
canteens (10-8 %) and other foodservice establishments (9-6 %).

Sociodemographic characteristics

Participants’ sex, age (grouped as children (3-9 years), adolescents
(10-17 years), adults (18—64 years) or elderly (65-84 years)), area
of residence (classified as Predominantly Urban, Medium Urban
or Predominantly Rural according to the Portuguese National
Institute of Statistics’ Classification of Urban Areas)® and highest
education completed (categorised as No Education/Primary
Education, Secondary Education or Tertiary Education). In the
case of children and adolescents, the highest education completed
by their parents was considered.

Diet quality

The Healthy Eating Score (HES) was used to evaluate dietary
adequacy. This score, previously used with Portuguese children
and adolescents®*, is based on dietary recommendations proposed
by the WHO. This score comprises intake information from the
following nine groups: (1) FV - fresh fruits, vegetables and
legumes; (2) cereals and potatoes - rice, pasta, potatoes, bread and
other grains; (3) dairy products — milk, yogurt and cheese; (4) white
meat, fish and eggs - eggs, chicken, turkey, rabbit, fresh, dry and
canned fish; (5) red and processed meat - for example, pork, beef,
ham, sausage, bacon; (6) salty snacks — salty snacks, pizzas and
chips; (7) SSB - sugar-sweetened beverages, such as fruit nectars
and soft drinks; (8) sugar and honey - added/free sugar, honey,
molasses and syrups; (9) sweets — cakes, candies, sweet pastry,
chocolate, biscuits and ice cream, breakfast cereals and cereals bars.
Groups 1-4 are considered healthier, so lower consumption scored
lower and higher consumption scored higher. Contrariwise, the
remaining five groups with less/non-healthy foods were assigned
inverse scores. The HES final score ranges from 9 to 36, with higher
scores translating into healthier and higher-quality diets.

Statistical analysis

All statistics were performed using the R Software version 3.6.3¢9),
the sample was weighted for the distribution of the Portuguese
population using the library ‘survey’®”, and the significance level
considered was a = 0-05. The distribution of the patterns of food
preparation was cross-tabulated with the distribution of partic-
ipants’ sex, age group, area of residence and completed education.
As less than 0-5 % of children and adolescents were clustered in the
pattern of food preparation At home by themselves, this pattern was
concatenated with the pattern of food preparation At home by
relatives or friends, to form an overall pattern of food preparation
At home (specifically, for these age groups). Due to the different
number of patterns of food preparation for children and
adolescents and for adults and elderly, the subsequent analyses
were performed independently per non-adult (< 18 years) and
adult (> 18 years) participants.

Linear regression models were used to obtain crude and
adjusted standardised beta coefficients (/) and the respective 95 %
CIL, to study the association between the patterns of food
preparations and 2-d mean daily intake of energy, of some


https://doi.org/10.1017/S1368980025100712

Public Health Nutrition

Table 1. Distribution of the patterns of food preparation according to sociodemographic characteristics, weighted for the distribution of the Portuguese population

(Percentages and 95 % confidence intervals)

Patterns of food preparation, % (95 % Cl)

At home by them-

At home by relatives

By restaurants, can-
teens and other
away-from-home

By food retail (includ-
ing food consumed

selves or friends in natura) establishments
n % 95 % Cl % 95 % Cl % 95 % Cl % 95 % Cl

Total 5005 163 144,182 13.7 12.0, 154 24.0 21.8, 26-2 45.9 438, 481
Sex

Women 2613 24-0 21-2, 26-8 74 55,93 27-6 24-4, 30-8 41-0 37.9, 44-1

Men 2392 83 66, 9-9 20-4 17-8, 229 20-2 17-8, 227 51-1 485, 53-8
Age group

Children (3-9 years) 521 0-2 0-0, 0-6 7-6 4-6, 10-7 235 17-3, 29-7 68:-6 61-2, 76-0

Adolescents (10-17 years) 632 0-0 0-0, 0-1 20-9 16-5, 25-3 22:5 17-7, 27-2 56-6 50-3, 62-8

Adults (18-64 years) 3102 152 13-1, 173 135 11-4, 155 225 20-2, 24-9 48-8 46.0, 51-6

Elderly (65-84 years) 750 334 27-5,39-3 13-4 9.7,17-1 305 25.2, 35.9 227 18-4, 269
Area of residence

Predominantly urban 3650 156 13-2, 180 12:6 10-6, 14-6 25-0 22:5, 275 46-8 44.3,49-3

Medium urban 863 169 14.8, 191 175 15.1, 199 20-1 14.9, 254 45-4 41-4, 49-5

Predominantly rural 492 217 16-2, 272 17-9 13-5,222 212 15-3, 272 39-2 316, 46-8
Education”

No education/primary 1497 315 269, 36-1 15-3 12-4, 18-2 239 20.-0, 27-7 29-4 25-4, 334

Secondary 2201 11-1 9.1, 13-0 14-4 11-8, 17-0 25.1 22:3, 28:0 494 462, 52.7

Tertiary 1291 79 5.8, 10-0 10-7 83,131 217 18-4, 25-0 59.7 55.8, 63-6

n, absolute frequency; %, relative frequency.
*Education completed by parents for participants < 18 years.
The boldface highlights the statistically significant results for the associations under study.

nutrients and of nine HES food and beverage groups and the mean
HES. All final models were adjusted for sex, age group, area of
residence and education. For fibre, sodium and the nine HES food
and beverage groups, the final models were additionally adjusted
for total energy intake. Moreover, in adults and elderly, logistic
regression models were used to obtain crude and adjusted OR and
the respective 95 % CI to study the association between the patterns
of food preparation and consuming alcoholic beverages, in
particular wine, beer and other alcoholic beverages. The final
models were adjusted for total energy intake, sex, age group, area of
residence and education.

Results

The most prevalent pattern of food preparation is the pattern By
restaurants, canteens and other away-from-home establishments
(45-9 %, 95 % CI=43-8, 48-1 %), being mostly adopted by men,
younger individuals, residents in urban areas or more educated
ones (Table 1).

Dietary intake according to patterns of food preparation in
children and adolescents

Table 2 shows the associations between mean daily intake of energy
and nutrients and the patterns of food preparation among children
and adolescents in Portugal, taking the pattern of preparation At
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home as reference. Adjusted results show that non-adults in the
pattern By food retail (including food consumed in natura) have
significant positive associations for daily intakes of saturated and
trans fatty acids (respectively, f=0-91 %TEIL, 95% CI=0-40,
1-42 %TEI and f=0-14 %TEL 95 % CI=0-06, 0-21 %TEI), total
carbohydrate (f = 1-43 %TEI 95 % CI = 0-23, 2-63 %TEI) and free
sugars (f = 3-34 %TEI 95 % CI =2-14, 4-53 %TEI) and significant
negative associations for daily intake of protein (f=-1-82 %TEI,
95 % CI = -2-50, ~1-14 %TEI), fibre (f=-1.7 g, 95 % CI =-2.5, -
0-8 g) and sodium (f=-181 mg, 95% CI=-308, -54 mg).
Moreover, non-adults in the pattern By restaurants, canteens and
other away-from-home establishments have significant positive
associations for daily intakes of energy (f = 166 kcal, 95 % CI =77,
256 kcal) and total carbohydrate (f=1-52 %TEIL 95 % CI=0-45,
2-59 %TEI) and a significant negative association for daily intake of
protein (f=-1-45%TEI, 95% CI=-2.06, -0-85%TEI). No
significant associations between other nutrients and the patterns
of food preparation were observed.

Table 3 shows the associations between mean daily intake of
some IAN-AF 2015-2016 food and beverage groups, the HES and
the patterns of food preparation among children and adolescents
in Portugal, taking the pattern of preparation At home as reference.
Adjusted results show that non-adults in the pattern By food retail
(including food consumed in natura) have significant positive
associations for daily intakes of dairy products (f=280-4 g, 95%
CI =40-4, 120-3 g), salty snacks (f =149 g, 95 % Cl=4-1,257 g),
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Table 2. Associations between mean daily intake of energy and nutrients and the patterns of food preparation in children and adolescents, weighted for the
distribution of the Portuguese population (Mean values with their standard errors; standardised beta coefficient and 95 % confidence intervals)

Children and adolescents (3-17 years)

Crude model Adjusted model*
Mean SE p 95 % CI p 95 % CI

Energy (kcal) 1906 24

At home 1918 57 ref ref

By food retail (including food consumed in natura) 1859 57 20 -89, 128 65 -35, 166

By restaurants, canteens and other away-from-home establishments 1921 34 84 -12, 180 166 77, 256
Protein (%TEI) 17-4 0-16

At home 18-8 0-50 ref ref

By food retail (including food consumed in natura) 169 0-34 -1.79 -2:46, -1-12 -1.82 -2:50, -1-14

By restaurants, canteens and other away-from-home establishments 173 0-17 -1.48 -2.07, -0-88 -145 -2.06, -0-85
Fat (%TEI) 300 0-24

At home 305 0-65 ref ref

By food retail (including food consumed in natura) 30-2 0-55 0-36 -0-74, 1-46 0-61 -0-50, 1-71

By restaurants, canteens and other away-from-home establishments 297 0-37 —0-31 -1.28, 0-66 —-0-01 -0-99, 0-98
SFA (%TEI) 107 0-13

At home 10-5 0-31 ref ref

By food retail (including food consumed in natura) 112 0-29 0-84 0-34,1.35 091 0-40, 1-42

By restaurants, canteens and other away-from-home establishments 10-5 0-19 0-23 -0-21, 0-68 0-32 -0-13,0-78
Trans fatty acids (%TEI) 05 0-02

At home 0-5 0-03 ref ref

By food retail (including food consumed in natura) 0-6 0-04 0-14 0-06, 0-21 0-14 0-06, 0-21

By restaurants, canteens and other away-from-home establishments 0-5 0-02 0-03 -0-04, 0-09 0-03 -0-03, 0-10
Total carbohydrate (%TEI) 50-6 0-29

At home 487 .0~66 . ref ‘ ref

By food retail (including food consumed in natura) 51-1 0-67 1.64 0-45, 2-84 1.43 0-23, 2:63

By restaurants, canteens and other away-from-home establishments 50-9 0-39 1.82 077, 2-88 1.52 0-45, 2-59
Free sugars (%TEI) 119 0-28

At home 9:9 0-54 ref ref

By food retail (including food consumed in natura) 14.5 0-71 319 2-00, 4-38 334 2-14, 4-53

By restaurants, canteens and other away-from-home establishments 114 0-33 0-82 -0-24, 1-87 1.01 -0-05, 2:08

Model 1** Model 2**

Fibre (g) 16 03

At home 16 0-6 ref ref

By food retail (including food consumed in natura) 14 0-6 -16 -2:4,-0-8 -17 -2.5,-0-8

By restaurants, canteens and other away-from-home establishments 17 0-3 0-2 -0-5, 1.0 0-1 -0-7, 0-8
Sodium (mg) 2789 45

At home 2994 107 . ref ref

By food retail (including food consumed in natura) 2559 97 -207 -334, -81 —181 -308, -54

By restaurants, canteens and other away-from-home establishments 2824 59 -114 -226, -2 -73 -187, 41

S, standardised beta coefficient; %TEI, percentage of total energy intake; g, grams; mg, milligrams.

*Model adjusted to sex, age group, area of residence and parents’ education.

**For fibre and sodium, model 1 was adjusted for total energy intake, and model 2 was adjusted additionally for sex, age group, area of residence and parents’ education.
The boldface highlights the statistically significant results for the associations under study.
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Table 3. Associations between mean daily intake of some IAN-AF 2015-2016 food and beverage groups, the Healthy Eating Score (HES) and the patterns of food
preparation in children and adolescents, weighted for the distribution of the Portuguese population (Mean values with their standard errors; standardised beta
coefficient and 95 % confidence intervals)

Children and adolescents (3-17 years)

Crude model Adjusted model”
Mean SE Y/ 95% Cl Y/ 95% Cl

FV (g) 264 6

At home 281 20 ref ref

By food retail (including food consumed in natura) 211 14 —42:1 -73-1,-11-1 —49-5 -79-4, -19-6

By restaurants, canteens and other away-from-home establishments 279 8 59 -21-4,33-3 -84 -35-2, 18-3
Cereals and potatoes (g) 286 6

At home 336 15 ref ref

By food retail (including food consumed in natura) 239 12 -791 -102.6, -55-5 -79-3 -98-3, -60-3

By restaurants, canteens and other away-from-home establishments 291 8 -257 -46-6, -4-9 -32:2 -49.2, -15-2
Dairy products (g) 346 9

At home 297 19 ref ref

By food retail (including food consumed in natura) 368 19 102-1 60-7, 1434 80-4 404, 1203

By restaurants, canteens and other away-from-home establishments 350 12 855 48.9, 1221 537 17.9, 894
White meat, fish and eggs (g) 84 3

At home 114 9 ref ref

By food retail (including food consumed in natura) 75 7 -309 -43-6, -18-1 -314 -43.9, -19-0

By restaurants, canteens and other away-from-home establishments 80 3 —265 -37-8, -15-2 —284 -39-6, -17-3
Red meat and processed meat (g) 76 3

At home 7 8 ref ref

By food retail (including food consumed in natura) 70 5 —8.7 -21-2, 3-8 —5.9 -17-4, 5-6

By restaurants, canteens and other away-from-home establishments 7 4 —34 -14.5,7-6 -1.0 -11-3,9:3
Salty snacks (g) 32 3 . .

At home 18 4 ref ref

By food retail (including food consumed in natura) 39 6 153 41,266 149 41, 257

By restaurants, canteens and other away-from-home establishments 32 4 103 03,202 95 -0-2,19-2
SSB (g) 211 10

At home 158 20 ref ref

By food retail (including food consumed in natura) 305 28 103-2 59-4, 147-0 1123 72-1, 152:6

By restaurants, canteens and other away-from-home establishments 189 12 124 -26-4, 51-1 184 -17-6, 54-5
Sugar and honey (g) 19 017

At home 14 0-36 ref ref

By food retail (including food consumed in natura) 2-8 0-46 0-21 -0-64, 1-05 0-33 -0-51, 1-17

By restaurants, canteens and other away-from-home establishments 1.7 0-19 —0-32 -1.07, 0-43 —0-33 -1-02, 0-49
Sweets (g) 104 3

At home 93 . 9 ref ref

By food retail (including food consumed in natura) 106 7 160 1.7, 30-4 141 1.5, 267

By restaurants, canteens and other away-from-home establishments 106 4 166 39,293 9-5 -1.8,20-1
HES 20 0-2

At home 22 0-3 ref ref

By food retail (including food consumed in natura) 19 0-4 -22 -28,-15 -18 -24,-12

By restaurants, canteens and other away-from-home establishments 20 0-2 -13 -1.9, -0-7 -07 -1.3,-0-2

B, standardised beta coefficient; g, grams; FV, fresh fruits, vegetables and legumes; SSB, nectars and soft drinks.
*Model adjusted to total energy intake, sex, age group, area of residence and parents’ education.
The boldface highlights the statistically significant results for the associations under study.
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SSB (f=112-3 g, 95% CI =721, 152-6 g) and sweets (f=14-1g,
95% CI=1-5, 26:7 g) and significant negative associations for
daily intake of FV (f=-49-5 g, 95 % CI=-79-4, -19-6 g), cereals
and potatoes (f=-79-3 g, 95% CI=-98-3, -60-3 g) as well as
white meat, fish and eggs (f = -31-4 g/d, 95 % CI = -43-9,-19-0 g).
Furthermore, non-adults in the pattern By restaurants, canteens
and other away-from-home establishments have a significant positive
association for daily intake of dairy products (=537 g, 95%
CI=17-9, 89-4 g) and significant negative associations for daily
intake of cereals and potatoes (f = -32-2 g, 95 % CI = -49-2,-15-2 g)
and white meat, fish and eggs (f = -28-4 g,95 % CI = -39-6,-17-3 g).
No significant associations between other food groups and the
patterns of food preparation were observed.

Finally, both children and adolescents falling the pattern By
food retail (including food consumed in natura) or the pattern By
restaurants, canteens and other away-from-home establishments
have significant negative association for HES (respectively,
p=-18,95% Cl=-2-4,-1-2 and f=-0-7,95% CI =-1-3, -0-2).

Dietary intake according to patterns of food preparation in
adults and elderly

Table 4 shows the associations between mean daily intake of energy
and nutrients and the patterns of food preparation among adults
and elderly in Portugal, taking the pattern of preparation At home
by themselves as reference. Adjusted results show that all adults in
the pattern At home by relatives or friends have significant positive
associations for daily intakes of fat (= 0-92 %TEIL 95 % CI =0-13,
1.71 %TEI), saturated and trans fatty acids (respectively,
p=0:61 %BTEL, 95% CI=0-26, 0-:96 %TEI and f=0-05%TEI,
95 % CI =0-02, 0-08 %TEI) and free sugars (=102 %TEL 95 %
CI=0-35, 1-68 %TEI) and a significant negative association for
daily intake of fibre (f=-1-4 g, 95 % CI =-2.0, -0-7 g). Those in
the pattern By food retail (including food consumed in natura)
have significant positive associations for saturated and trans fatty
acids (respectively, = 0-82 %TEI, 95 % CI=0-54, 1-11 %TEI and
p=0-08 %BTEL 95% CI=0-05, 0-11 %TEI), total carbohydrate
(f=1-00%TEL, 95% CI=0-19, 1-80 %TEI) and free sugars
(f=195%TEL, 95% CI=1-41, 2-50 %TEI) and significant
negative associations for daily intakes of protein (f=-0-43 %
TEI, 95% CI=-0-84, -0-01 %TEI), fibre (f=-1-3 g 95%
CI=-19, -0-8 g) and sodium (f=-123 mg, 95 % CI=-200, -
46 mg). Additionally, adults and elderly in the pattern By
restaurants, canteens and other away-from-home establishments
have significant positive associations for daily intakes of energy
(=95 kcal, 95% CI=37, 153 kcal), fat (8=1-53 %TEI, 95%
CI=0-90, 2-15 %TEI), saturated and trans fatty acids (respectively,
P =098 %BTEIL, 95% CI=0-70, 1-26 %TEI and f=0-05%TEI
95 % CI =0-02, 0-08 %TEI) and free sugars (f=1-74 %TEL 95 %
CI=1-26, 2-:31 %TEI) and significant negative associations for
daily intakes of total carbohydrate (f=-1.65%TEL 95%
CI=-2:43, -0-87 %TEI) and fibre (f=-22g, 95% CI=-27, -
1-6 g). No significant associations between other nutrients and the
patterns of food preparation were observed.

Tables 5 and 6 show the associations between mean daily intake
of some IAN-AF 2015-2016 food and beverage groups, consuming
alcoholic beverages, the HES and the patterns of food preparation
among adults and elderly in Portugal, taking the pattern of
preparation At home by themselves as reference. Adjusted results
show that adults in the pattern At home by relatives or friends have
a significant positive association for daily intake of SSB (f =25-7 g,
95% CI=4-7, 46-7 g) and a significant negative association for
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daily intake of FV (f = -49-1 g, 95 % CIl = -73:0,-25-2 g). Adults in
the pattern By food retail (including food consumed in natura)
have significant positive associations for daily intake of dairy
products (f=81-7 g, 95 % CI = 64-6, 98-8 g), SSB (=560 g, 95 %
CI =38-8,73-1 g) and sweets (f =12-4g,95% CI =6-2,18-4 g) and
significant negative association for daily intake of FV (f=-37-8 g,
95 % CI=-57-3, -18-2 g), cereals and potatoes (f=-54-1 g, 95%
CI=-65-0, -43-3 g) and white meat, fish and eggs (f=-13-7 g,
95% CI=-217, -5-6 g). Moreover, those in the pattern By
restaurants, canteens and other away-from-home establishments
have significant positive associations for daily intake of red and
processed meat (f=9-1 g, 95% CI=2-5, 156 g), salty snacks
(f=116g,95% CI=6-7,165 g), SSB (=562 g, 95 % CI = 39-6,
72-9 g) and sweets (f=9:6 g, 95 % CI = 3.5, 15-6 g) and significant
negative associations for daily intake of FV (f#=-68-8 g, 95%
CI=-87-8, -49-9 g) and cereals and potatoes (f=-48-0 g, 95 %
CI =-58-4, -37-4 g). These adults and elderly also have significant
higher odds of consuming alcoholic beverages such as spirits and
liquors (OR =1-82, 95% CI=1-11, 2-99). No significant associ-
ations between other food groups and the patterns of food
preparation were observed.

Lastly, all adults falling the pattern At home by relatives or
friends, the pattern By food retail (including food consumed in
natura) or the pattern By restaurants, canteens and other away-
from-home establishments have significant negative association for
HES (respectively, f=-0-5, 95% CI=-0-8, -0-1 and f=-0-5,
95% CI=-0-8, -0-2 and f=-1-2, 95 % CI=-1-5, -0-9).

Discussion

Studies exploring dietary intakes based on distinct patterns of food
preparation are still scarce, especially those using national
representative samples covering children and adult diets®28-30),
Therefore, the present study represents an important attempt to
close this gap by performing a cross-sectional analysis of the IAN-
AF 2015/2016 data to investigate associations between dietary
intakes and patterns of food preparation, previously uncovered in
the Portuguese population®?. Its findings indicate that children
and adolescents eating more foods prepared or acquired from food
retail operators have higher intakes of saturated and trans fatty
acids, total carbohydrate and free sugars and lower intakes of
protein, fibre and sodium than those eating more foods prepared at
home. Moreover, they have higher intakes of dairy products, salty
snacks, SSB and sweets and lower intakes of FV, cereals and
potatoes, white meat, fish and eggs. Similarly, children and
adolescents eating more foods prepared by restaurants, canteens
and other foodservice establishments have higher intakes of energy
and total carbohydrate and lower intakes of protein. They also have
higher intakes of dairy products and lower intakes of cereals and
potatoes, white meat, fish and eggs. In children (aged 5-12 years)
from the Republic of Ireland, the findings are comparable: the
percentage of energy from protein was significantly higher at
home, while the percentage of energy from fat was significantly
higher outside the home®®. Additionally, they have significantly
higher intakes of fibre at home than at other people’s homes or
outside the home®®. In the United Kingdom, children (aged 1-5-
18 years) eating takeaway meals at home at least weekly have
significantly higher intakes of energy than those eating takeaway
meals at home rarely; however, the same association was not found
regarding the frequency of consumption of meals out®).

The results of the present study also indicate that adults and
elderly eating more foods prepared at home by relatives or friends
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Table 4. Associations between mean daily intake of energy and nutrients and the patterns of food preparation in adults and elderly, weighted for the distribution of
the Portuguese population (Mean values with their standard errors; standardised beta coefficient and 95 % confidence intervals)

Adults and elderly (18-84 years)

Crude model Adjusted model*
Mean SE p 95 % Cl p 95 % Cl

Energy (kcal) 1895 19

At home by themselves 1680 32 ref ref

At home by relatives or friends 2104 55 372 294, 450 35 -38, 108

By food retail (including food consumed in natura) 1750 28 87 21, 152 —54 -114,6

By restaurants, canteens and other away-from-home establishments 2005 29 332 272, 393 95 37, 153
Protein (%TEI) 183 013

At home by themselves 180 0-27 ref ref

At home by relatives or friends 185 0-23 0-50 0-01, 0-99 0-19 -0-31, 0-70

By food retail (including food consumed in natura) 179 0-23 —0-20 -0-61, 0-21 -043 -0-84, -0-01

By restaurants, canteens and other away-from-home establishments 185 0-18 0-42 0-04, 0-80 —0-02 -0-42, 0-39
Fat (%TEI) 29.7 0-24

At home by themselves 28-8 0-50 ref ref

At home by relatives or friends 295 0-54 0-59 -0-18,1-36 092 0-13,1.71

By food retail (including food consumed in natura) 288 0-36 0-60 -0-04, 1-25 0-22 -0-42, 0-87

By restaurants, canteens and other away-from-home establishments 30-7 0-30 223 1.63, 2:83 1.53 0-90, 2:15
SFA (%TEI) 9.4 009

At home by themselves 8-4 0-16 ref ref

At home by relatives or friends 93 0-23 0-52 0-17, 0-86 061 0-26, 0-96

By food retail (including food consumed in natura) 95 0-15 1.01 072, 1-30 0-82 054,111

By restaurants, canteens and other away-from-home establishments 99 0-12 132 1.06, 1-59 0-98 0-70, 1-26
Trans fatty acids (%TEI) 04 0-01

At home by themselves 0-3 0-01 ref ref

At home by relatives or friends 0-4 0-02 0-05 0-02, 0-09 0-05 0-02, 0-08

By food retail (including food consumed in natura) 0-4 0-01 0-10 0-07, 0-13 0-08 0-05, 0-11

By restaurants, canteens and other away-from-home establishments 0-4 0-01 0-09 0-06, 0-11 0-05 0-02, 0-08
Total carbohydrate (%TEI) 46-1 0-28

At home by themselves 47-2 0-57 ref ref

At home by relatives or friends 45.5 0-59 -1.82 -2.78, -0-86 —0-09 -1-07, 0-90

By food retail (including food consumed in natura) 48-4 0-48 0-31 -0-5, 1-11 1.00 0-19, 1-80

By restaurants, canteens and other away-from-home establishments 44.5 0-35 -2:90 -3.65, -2:16 —-1.65 -2:43, -0-87
Free sugars (%TEI) 77 0-14

At home by themselves 6-1 0-26 ref ref

At home by relatives or friends 7-0 0-37 0-78 013,143 1.02 0-35,1-68

By food retail (including food consumed in natura) 85 0-30 217 162,271 1.95 141, 2-50

By restaurants, canteens and other away-from-home establishments 82 0-22 217 1.67, 268 1.79 1.26, 2-31

Model 1** Model 2**

Fibre (g) 18 02

At home by themselves 18 0-4 ref ref

At home by relatives or friends 19 0-5 -17 -24,-11 -14 -2.0, -0-7

By food retail (including food consumed in natura) 18 0-4 -15 -2.0, -0-9 -13 -1.9, -0-8

By restaurants, canteens and other away-from-home establishments 18 0-3 -23 -2-8,-1.8 -22 -2.7,-1.6

(Continued)
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Table 4. (Continued)

Adults and elderly (18-84 years)

Crude model Adjusted model”
Mean SE p 95% Cl p 95 % CI
Sodium (mg) 3179 40
At home by themselves 2952 69 ref ref
At home by relatives or friends 3616 109 3 -88, 95 -29 -124, 65
By food retail (including food consumed in natura) 2858 60 -128 -204, -52 -123 -200, -46
By restaurants, canteens and other away-from-home establishments 3321 61 -63 -135, 8 -55 -130, 20

S, standardised beta coefficient; %TEI, percentage of Total Energy Intake; g, grams; mg, milligrams.

*Model adjusted to sex, age group, area of residence and education.

**For fibre and sodium, models 1 were adjusted for total energy intake and models 2 were adjusted additionally for sex, age group, area of residence and education.
The boldface highlights the statistically significant results for the associations under study.

Table 5. Associations between mean daily intake of some IAN-AF 2015-2016 food and beverage groups, the Healthy Eating Score (HES) and the patterns of food
preparation in adults and elderly, weighted for the distribution of the Portuguese population (Mean values with their standard errors; standardised beta coefficient
and 95 % confidence intervals)

Adults and elderly (18-84 years)

Crude model Adjusted model”
Mean SE p 95 % Cl y/) 95 % ClI

FV (g) 368 6

At home by themselves 398 10 ref ref

At home by relatives or friends 386 15 —25-4 -49-1, -1-6 —-49-1 -73.0, -25-2

By food retail (including food consumed in natura) 368 11 -338 -53.8, -13.9 -37-8 -57-3, -18-2

By restaurants, canteens and other away-from-home establishments 349 8 -50-8 -69-2, -32-2 —68-8 -87-8, -49-9
Cereals and potatoes (g) 297 5

At home by themselves 306 10 ref ref

At home by relatives or friends 380 13 64-6 48.0, 81-3 7-2 -6-0, 20-5

By food retail (including food consumed in natura) 257 5 —47-4 -61-4, -33.5 -54.1 -65-0, -43-3

By restaurants, canteens and other away-from-home establishments 290 . 6 >—13~1 >—26~0, -0-1 ‘—48-0 -58-4, -37-4
Dairy products (g) 224 5

At home by themselves 195 8 ref ref

At home by relatives or friends 194 11 -86 -29-2,12-0 -114 -32:3,9:5

By food retail (including food consumed in natura) 283 11 851 679, 102-4 81.7 64-6, 98-8

By restaurants, canteens and other away-from-home establishments 212 6 82 -7-8,24-2 -9:6 -26-2, 6-9
White meat, fish and eggs (g) 109 2

At home by themselves 107 5 ref ref

At home by relatives or friends 125 7 244 145, 343 3-8 -6-0, 13-6

By food retail (including food consumed in natura) 90 4 -79 -16-2, 0-4 -13.7 -21.7, -5-6

By restaurants, canteens and other away-from-home establishments 114 3 153 7-6, 23.0 -0-9 -87, 6:9
Red meat and processed meat (g) 80 2

At home by themselves 58 3 ref ref

At home by relatives or friends 99 . 5 . 316 227, 40-5 5-4 -2.9, 13-6

By food retail (including food consumed in natura) 60 3 0-7 -6-7, 82 —6-4 -13-1,0-4

By restaurants, canteens and other away-from-home establishments 94 3 29-7 228, 366 91 25,156
Salty snacks (g) 23 1

At home by themselves 13 2 ref ref

At home by relatives or friends 19 5 4.9 -1-1,11.0 1-3 -4.8, 7-5

(Continued)
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Table 5. (Continued)

Adults and elderly (18-84 years)

Crude model Adjusted model”
Mean SE Y/ 95% ClI Y/ 95 % Cl

By food retail (including food consumed in natura) 18 2 77 26,12-8 4.6 -0-4,9:6

By restaurants, canteens and other away-from-home establishments 31 2 20-4 15.7, 25-2 116 67,165
SSB (g) 102 5

At home by themselves 32 4 ref ref

At home by relatives or friends 108 15 665 45.3, 87-7 25.7 4.7, 467

By food retail (including food consumed in natura) 105 11 73-0 55-2, 90-7 56-0 388, 731

By restaurants, canteens and other away-from-home establishments 129 8 981 81.6, 114-6 56-2 39-6, 729
Sugar and honey (g) 73 029

At home by themselves 7-4 0-54 ref ref

At home by relatives or friends 76 0-65 136 0-29, 2.43 0-68 -041, 1.78

By food retail (including food consumed in natura) 72 0-48 —0-07 -0-96, 0-82 0-12 -0-78, 1-01

By restaurants, canteens and other away-from-home establishments 73 041 0-31 -0-52, 1-14 0-16 -0-71, 1.02
Sweets (g) 69 2

At home by themselves 47 3 ref Ref

At home by relatives or friends 69 6 9-8 1.6, 180 3.7 -3.9, 114

By food retail (including food consumed in natura) 69 3 173 104, 24-2 124 62,186

By restaurants, canteens and other away-from-home establishments 79 3 268 204, 33-1 9:6 35,156
HES 20 0-1

At home by themselves 21 0-2 ref Ref

At home by relatives or friends 21 0-2 0-0 -0-3, 0-4 -0-5 -0-8, -0-1

By food retail (including food consumed in natura) 20 0-2 —0-2 -0-6, 0-1 -0-5 -0-8,-0-2

By restaurants, canteens and other away-from-home establishments 20 01 -05 -0-8,0-3 -12 -1.5,-0-9

B, standardised beta coefficient; g, grams; FV, fresh fruits, vegetables and legumes; SSB, nectars and soft drinks.

*Model adjusted to total energy intake, sex, age group, area of residence and education.
The boldface highlights the statistically significant results for the associations under study.

have higher intakes of total fat, saturated and trans fatty acids and
free sugars and lower intakes of fibre compared with adults and
elderly eating more foods prepared at home by themselves. They
also have higher intakes of SSB and lower intakes of FV.
Furthermore, those eating more foods prepared or acquired from
food retail operators have higher intakes of saturated and trans
fatty acids, total carbohydrate and free sugars and lower intakes of
protein, fibre and sodium, as well as higher intakes of dairy
products, SSB and sweets and lower intakes of FV, cereals and
potatoes, white meat, fish and eggs. Lastly, adults and elderly eating
more foods prepared by restaurants, canteens and other
foodservice establishments have higher intakes of energy, total
fat, saturated and trans fatty acids and free sugars and lower intakes
of total carbohydrate and fibre. They also have higher intakes of red
and processed meat, salty snacks, SSB, sweets and alcoholic
beverages such as spirits and liquors and lower intakes of FV and
cereals and potatoes. Findings from other countries are quite
comparable: in adults (aged > 20 years) from the USA, cooking
dinner at home rarely (0-1 times per week) is associated with
higher intakes of energy, carbohydrates, fat and sugar but lower
intakes of fibre than cooking dinner at home more frequently
(6-7 times per week), and it is also associated with eating more fast-
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food meals as well as frozen/ready-to-eat meals??. In Korean
adults (aged 20-64 years), eating two or more meals per day
prepared outside home reflects into higher intakes of energy,
protein and fat and lower intakes of fibre and micronutrients (such
as phosphorus, potassium, niacin and vitamin C - highly presented
in FV) than eating two or more meals per day prepared at home®%.
In the United Kingdom, adults (aged > 18 years) who eat meals out
or takeaway meals at home at least weekly have higher intakes of
energy®®, while adults (aged 29-64 years) who eat home-cooked
meals more frequently have higher intakes of fruit and
vegetables®>”. In adults (aged 18-64 years) from the Republic of
Ireland, eating more food prepared at home reflects into higher
intakes of fibre, while eating more food prepared outside the home
reflects into higher intakes of alcohol and a contribution of fat to
energy above the recommendations®*3%),

Overall, in Portuguese children and adolescents, the pattern of
food preparation associated with poorer diet quality was the
pattern By food retail (including food consumed in natura), while
in Portuguese adults and elderly, it was the pattern By restaurants,
canteens and other away-from-home establishments. This study
thus highlights that consuming food and beverages prepared away
from home reflects in unhealthier and lower-quality diets among
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Table 6. Associations between consuming alcoholic beverages and the patterns of food preparation in adults and elderly, weighted for the distribution of the
Portuguese population (Numbers and percentages; odds ratios and 95 % confidence intervals)

Adults and elderly (18-84 years)

Crude model Adjusted model”
n % OR 95 % Cl OR 95 % Cl

All alcoholic beverages 2849 74-0

At home by themselves 499 66-9 ref ref

At home by relatives or friends 427 828 239 151, 377 1-35 0-80, 2-25

By food retail (including food consumed in natura) 696 67-1 0-86 063, 1-15 0-77 0-57, 1.06

By restaurants, canteens and other away-from-home establishments 1227 79-1 167 122,229 1.22 0-88, 1.71
Wine 2661 69-1

At home by themselves 477 63-9 ref ref

At home by relatives or friends 413 80-0 218 1-38, 343 1.46 0-89, 2-40

By food retail (including food consumed in natura) 644 620 0-86 0-65, 1-15 0-83 0-61, 1-13

By restaurants, canteens and other away-from-home establishments 1127 72:6 141 1.05, 1-88 1-19 0-87, 1-61
Beer 616 16-0

At home by themselves 59 79 ref ref

At home by relatives or friends 92 17-8 213 1-30, 3:49 0-79 0-46, 1-35

By food retail (including food consumed in natura) 149 14-4 1-26 0-78, 2-04 0-94 0-57, 1.57

By restaurants, canteens and other away-from-home establishments 316 20-4 2:66 1.71, 415 141 0-88, 2:26
Other alcoholic beverages 506 131

At home by themselves 61 82 ref ref

At home by relatives or friends 69 134 2-46 128,473 1.57 0-70, 3-53

By food retail (including food consumed in natura) 109 10-5 1-30 0-82, 2-07 112 0-68, 1-84

By restaurants, canteens and other away-from-home establishments 267 172 2:64 1.72, 4-04 1.82 1-11, 2.99

n, absolute frequency; %, relative frequency.
*Model adjusted to total energy intake, sex, age group, area of residence and education.

The boldface highlights the statistically significant results for the associations under study.

Portuguese non-adults and adults. Evidence from other countries
with adult populations support our findings: in adults (aged > 20
years) from the USA, cooking more frequently at home is
associated with higher Healthy Eating Index-2015 score®®?, and in
adults (aged > 19 years) from the United Kingdom, eating more
home-prepared food is associated with higher odds of being in the
quintile most accordant with the Dietary Approaches to Stopping
Hypertension (DASH) diet®”). Also, in a population-based cohort
study of adults (aged 29-64 years) from the United Kingdom,
eating more frequently home-cooked meals is associated with
higher adherence to DASH and Mediterranean diets”.
Nevertheless, as far as authors know, there is a lack of evidence
regarding associations between patterns of food preparation and
diet-quality scores (such as Healthy Eating Index-2015 score,
DASH and Mediterranean Diet Score) in nationwide non-adult
populations.

Strengths and limitations

This study used data from a representative sample, enabling a
wider application of the findings. It is important to note that the
data used was gathered by the IAN-AF 2015/2016, which might
not accurately portray the current dietary status of the Portuguese
population. Still, these data remain the most recent and

https://doi.org/10.1017/51368980025100712 Published online by Cambridge University Press

comprehensive dietary data that are available for the country.
Furthermore, despite the potential for residual confounding,
regression models were adjusted to account for several relevant
potential confounders.

Conclusion

Eating more foods prepared at home is associated with healthier
and higher-quality dietary intakes; however, within the Portuguese
population, the consumption of food prepared away from home
prevails. Overall, eating more foods prepared away from home is
associated with higher intakes of energy, saturated and trans fatty
acids and free sugars and lower intakes of protein, fibre and
sodium. It is also associated with higher intakes of dairy products,
salty snacks, SSB and sweets and with lower intakes of FV, cereals
and potatoes and white meat, fish and eggs. Moreover, in adults
and elderly, it is associated with higher intakes of red meat and
processed meat as well as alcoholic beverages such as spirits and
liquors. Hence, in upcoming public health nutrition initiatives and
dietary guidelines, there should be a greater emphasis on
advocating for home cooking as a way of fostering healthier
dietary choices as well as on ensuring the nutritional quality of food
service meals, which could be much improved, for situations when
it is not possible to cook and eat meals at home.
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