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Abstract

This cross-sectional study aims to describe and compare energy, nutrient intake, and food
consumption according to eating location and by age groups using data from the National Food,
Nutrition and Physical Activity Survey (IAN-AF 2015/2016). Dietary intake was estimated by
two non-consecutive days of food diaries (children)/24-hour recalls (other age groups) and four
eating location categories were defined according to the proportion of meals consumed at out of
home locations: Home (at least 80% of meals at home), Other Homes, School or Work and
Restaurants and Other Places. The majority of meals (69.1%) were consumed at home. Meals
were also often taken at school by children and adolescents, and in restaurants and similar outlets
by adults and elderly. Children and adolescents in the School or Work category ate more fruit,
vegetables and pulses and cereals and starchy tubers, whereas adults in this category ate more red
and processed meats, sugar sweetened beverages and sweets. Compared to Home category,
Restaurants and Other Places was associated with worse diet adequacies among children (B=-
1.0; 95%ClI=-2.0, -0.04), adolescents: (p=-2.4; 95%CI=-3.2, -1.5) and adults (p=-1.3; 95%CIl=-
1.6, -1.0) reflecting higher intakes of energy, fat, trans and saturated fatty acids, and sodium. The
elderly consumed more free sugars and fat when eating out of home in general. Overall, findings
reflect important variation in nutrient profiles by eating location, with meals taken at school or
work contributing to higher consumption of nutrient-dense foods and those taken in restaurants

and other similar settings implying higher consumption of energy-dense foods.

Keywords: Eating out of home; Dietary intake; Food patterns; Dietary adequacy; National

Survey.
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Introduction

Since the mid-20th century, the world’s food environment shifted due to increased urbanization
and market globalization, resulting in a growing trend for consuming food out of home®™.
Demographic and socioeconomic changes, such as longer working hours® ®, time pressure
among working women!® and higher availability of foodservice establishments® contributed to
less time being spent preparing meals at home and increased reliance on out of home meals. In
the United States, contribution of out-of-home foods to total energy intake has risen from 18% in
1977-1978 to 32% in 1994-19961%. In Portugal, a survey from Nielsen company reported that,
in 2016, about 23% of the population ate at least one meal out of home, with 15% ordering food
out to eat at home™. Recent data from the Eurostat (2019) regarding Portuguese families
showed that 9,5% of total expenses were spent in out of home meals™?.

Food environment, age group, area of residence, and socioeconomic indicators, such as
education, income and occupation, have all been associated to eating out of home®. This
behavior can be tied to special occasions or merely with routine meals bought at take-away and
fast-food restaurants. Indeed, families point out different reasons to eat out, such as convenience,
cost effectiveness, variety, and the enjoyment of “family time”®®. Diet quality and health status
seem to weigh less when deciding to eat away from home. Previous studies have focused on the
relation of at home and out of home consumption or considered eating out within restaurants and
fast-food establishments. Still, the institutional food services, particularly school and work
canteens, are highly relevant provisioners of out of home meals™®, as individuals spend more
than half of their waking hours working or learning™®.

Previous research has pinpointed the nutritional shortcomings of out of home meals,
namely large portion sizes and high energy density, combined with a small offer of healthy
options and a lack of food skills and health literacy among some consumer segments, particularly
the most vulnerable®. A cross-sectional study from the HECTOR project identified men, young
adults, and those highly educated as the ones who eat more frequently out of home®. The energy
and nutrients intakes, as well as the types of food groups most consumed by those who often eat
out may differ from those who eat mostly at home. In Europe, out of home meals are an

important part of dietary habits and have been linked to the increase of overweight and obesity™®

18)
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On one hand, meals at European schools are not always be linked to a better dietary
intake in children and adolescents“® 2”), whereas those at home seem to frequently be associated
to adequate nutrient intake and low dietary energy density™® 2. However, in a Portuguese study
with preschool children®®®, eating meals at school was associated to higher dietary adequacy
index scores, through greater consumption of fiber, fish, vegetables and fruit, and lower intake of
total fat and meat, compared to other eating locations. Yet, consumption in restaurants, when
compared to at school or home, was linked to lower dietary adequacy index scores, given the
higher consumption of cakes, salty snhacks, soft drinks, and fruit juices. Similarly, a higher
energy intake derived from “core foods” at home and school, paired with a higher contribution of
“non-core foods” to the daily energy intake from leisure places and food outlets was observed
among children and adolescents in the United Kingdom®,

Identifying priority areas to promote healthy eating is dependent on the eating location
profile, which differ from country to country and by age groups, according to extant research.
Knowledge of how dietary choices and nutrient intake are linked to consumption settings should
therefore be advanced. Very few studies have investigated these issues using data from national
representative samples entailing all age groups. Given the above, and using data from the
Portuguese National Food, Nutrition and Physical Activity Survey (IAN-AF 2015/2016), the
present study aims to describe and compare the food consumption and the energy and
macronutrient intakes of the Portuguese population, segmented by age group and across eating

location.

Methods

Participants

The protocol and methodology from the IAN-AF 2015/2016 have been published earlier®* %,
This survey collected nationwide and regional data on food consumption and its relation to
health determinants from individuals aged between 3 months and 84 years old. The study
population was represented by a probabilistic sample obtained from the National Health registry,
through multistage sampling: firstly, by the stratification of the seven statistical geographic units
(including mainland and islands); secondly, by randomly selecting Primary Health Care Units in
each region; and finally, individuals were randomly selected from each Health Care Unit
according to sex and age. A sample of 6553 individuals participated in one face-to-face interview
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(response rate among eligible of 33.37%); 5811 completed two dietary assessments 8 to 15 days
apart (response rate among eligible of 29.60%). Comparatively to individuals who participated,
those who refuse to participate and who filled out a refusal questionnaire were older and less
educated. Still, for variables representing dietary consumption the differences were of a small
magnitude. Only data from participants with two complete dietary assessments and aged 3 to 84
years old (n=5005) were analyzed in the present study to avoid the inclusion of children who
were not totally introduced on the family’s diet (aged <3 years old). More detailed descriptions
on sampling procedure and participants can be found in previous publications®* 2.

Data collection

Dietary assessment
To capture season effects and daily variations on food consumption, data was collected from
October 2015 to September 2016 by trained fieldworkers with background in Nutrition and
Dietetics. Computer-assisted personal interviews (CAPI) were distributed over the four seasons
and included all days of the week (randomly selected). In children under the age of 10, dietary
intake was assessed in two non-consecutive one-day food diaries which were filled by parents or
caregivers on paper, followed by a CAPI in the day before to check for completeness and add
details on food description and quantification. For the remaining participants, dietary intake was
evaluated through two non-consecutive 24-hour recalls conducted by CAPI. For subjects aged
from 10 to 14 years old, it was mandatory to have the presence of one parent or caregiver during
the assessment. Most of the procedures were adapted from the European Food Safety Authority
(EFSA) Guidance, taking in account the EU Menu methodology@®.

The “eAT24” software, previously validated(*”, integrates an automated multiple-pass
method employing five steps®® and the classification system FoodEx2®®. This software was
used to collect all dietary data and describe the food, recipes and supplements consumed during
meals, including information on time and consumption location. The initial food list was based
on the Portuguese food composition table®?, being expanded to a total of 2479 food items and
117 supplements for the purpose of the study. Furthermore, a total of 1696 recipes that reflect the
Portuguese cuisine were included® *Y. Food portion size was quantified through a food picture
book®?, as well as predefined household measures, weight or volume methods, and standard unit
methods. When the participant knew the weight or volume of the food consumed, the quantity

was manually entered by the interviewer. A list of default mean portions was made available to
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participants who did not know how to estimate portion size for a food item. To ensure overall
validity of dietary intake information: first, individual energy and macronutrient intake was
controlled at the end of interview with outliers being signalized with an alert message allowing
the interviewer to perform the corrections directly in the “eAt24” software; additionally, the
accuracy of this software was previously assessed by examined differences between estimates
from dietary and urine measures®”; and misreporters were identified according to the Goldberg
method and their exclusion had a small impact on energy and nutrient estimates®>.

The food groups considered in this study are described elsewhere®V. Water was excluded
from the nonalcoholic beverages for the purpose of the present analysis. Alcoholic beverage
intake information was complemented by using a food propensity questionnaire, with a reference
period of twelve months. In the present study, this intake was analyzed by frequency of
consumption for four categories — all alcoholic beverages, wine, beer, and other alcoholic
beverages — and for each eating location group.

Definition of eating location categories
The distribution of meals per each place of consumption recorded by “eAT24” was used to group
eating locations under Home, Homes of Relatives or Friends, School or Work, Restaurants or
Other Out of Home Places. Based on Naska et al definition of eating out (“meals, beverages and
snacks consumed out of home, irrespective of where the items had been prepared”)®*, four
eating location categories were then defined following a similar methodology of a previous study

22 grouping participants under Home (at least 80% of meals consumed at

of the research group
home), Other Homes (less than 80% of meals consumed at home and the remaining ones mainly
at the home of relatives or friends), School or Work (less than 80% of meals consumed at home
and the remaining ones mainly at school or work, including canteens) or Restaurants and Other
Places (less than 80% of meals consumed at home and the remaining ones mainly at restaurants,
bars, coffee shops, pastry or snack bars, while travelling, outdoors or other public spaces).
Among the elderly, the eating location patterns Home, and Other Homes were concatenated, as
well as School or Work and Restaurants and Other Places, due to low frequency of patterns

Other Homes and School or Work (4.8% and 2.5%, respectively).

ssa.d Alssanun abprique) Ag auljuo paysiiand 066000725 L L£000S/ZL0L0L/BI0 10p//:sd1y


https://doi.org/10.1017/S0007114524000990

Accepted manuscript

Healthy eating score
A healthy eating score (HES) was computed to assess the individual dietary adequacy of the
meals consumed within each eating location category, according to an approach previously used
to study diet quality among Portuguese children®. This approach is based on the dietary
recommendations proposed by the World Health Organization®® and considers nine food groups
(rather than nutrients): 1. “fruit, vegetables and pulses”; 2. “dairy” (milk, yogurt, and cheese); 3.
“cereals and starchy tubers” (rice, pasta, potatoes, bread and other grains); 4. “white meat, fish
and eggs”; 5. “red meat and processed meats”, 6. “salty snacks” (chips, snacks, pizzas and
commercial burgers); 7. “sweets” (cakes, candies, sweet pastry, chocolate, biscuits and ice
cream, breakfast cereals and cereals bars); 8. “sugar and honey”; 9.“sugar-sweetened beverages”
(soft drinks and nectars). Quartiles of consumption were calculated for each food group, by age,
and a score ranging from 1 to 4 was assigned. For the first four groups, the lowest quartile of
consumption was assigned a score of 1, intermediate quartiles were given the scores 2 and 3, and
the highest quartile was given a score of 4. The remaining groups (from 5 to 9) were scored in
the reverse direction with the highest quartile of consumption receiving the lowest score. The

HES ranged between 9 and 36, with higher scores representing a more adequate diet.

Other variables
Among other variables, all participants reported on the following demographic and
socioeconomic characteristics, analyzed in this study: sex, age, education, and degree of
urbanization of area of residence (henceforth degree of urbanization). Adults also reported on
completed education, with this variable being re-classified as “No education/primary” (low
education); “Secondary” (middle education) and “Tertiary” (high education). Children and
adolescents were attributed the highest education registered for their parents. Regarding the
degree of urbanization, the Typology of Urban Areas (TIPAU) 2014, developed in Portugal,
classifies the country's territory into three categories based on urbanization levels: Predominantly
Urban Areas (APU), Moderately Urban Areas (AMU), and Predominantly Rural Areas (APR).
This classification, replacing the 2009 version, utilizes quantitative and qualitative criteria to
distinguish areas, considering factors such as population density, land use, and administrative

boundaries.
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Statistical analysis

The distribution of meals (%) per eating location were estimated for the total sample, and by sex,
age group, degree of urbanization and education. The mean contribution of meals to total energy
intake (% kcal) per eating location were also estimated for the total sample. The distribution of
individuals by the four eating location categories previously defined was performed according to
the same sociodemographic variables.

Mean daily intakes of energy (in kcal), nutrients (as % of total energy intake (TEI) or in
weight (grams/ milligrams)) and food groups (in grams) were estimated per eating location
category, stratified by age group. The existence of significant interactions between eating
location categories and age groups was tested for each nutrient and food group; significant
interactions were included in further analyses. The significance of differences in nutrient and
food group intakes between categories and within age groups was tested using ANOVA.

To assess the degree of association between mean daily intakes of energy, nutrients, and
food groups, and eating location categories, linear regression coefficients (f) and 95%
confidence intervals (95%CI) were estimated, controlling for sex, degree of urbanization and
education. The degree of association between the consumption of alcoholic beverages (overall
and per type) in adults and in elderly and eating location categories, was evaluated by estimating
Odds Ratios (OR) and 95% CI with logistic regression models. Two models were fitted: a crude
model (Model 1) and a model adjusted for sex, degree of urbanization and education (Model 2).

The R software version 3.4.1 for Windows was used for the statistical analysis and all
estimates were weighted to the distribution of the Portuguese population. A significance level of
5% was considered.

Ethics

The IAN-AF 2015/2016 was developed under the guidelines present in the Declaration of
Helsinki and the national legislation. All personal information was kept in the necessary
confidentiality. Procedures were approved by the National Commission for Data Protection, the
Ethical Committee of the Institute of Public Health of the University of Porto, and the Ethical
Committee of each Regional Health Administration. Participants or legal caregivers (for children
and adolescents aged less than 18 years old) signed a written informed consent, and for

adolescents aged 10-17 years old, both caregivers and participants signed the written informed
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consent. Identifiable information was treated separately and introduced in an exclusive database.

All researchers signed a declaration of confidentiality and good practices.

Results

Proportion of meals per eating location

Table 1 shows that the majority of meals (69.1%) was consumed at individuals’ homes. and at-
home meals were the main contributor to total energy intake (70.3%). The second highest
proportion of meals was eaten at schools or workplaces (11.7%), followed closely by restaurants
(10.9%).

Eating location categories

Table 2 shows that, overall, individuals were mostly classified into the Home (36.8%) or the
School or Work (31.1%) eating location categories, followed by Restaurants and Other Places
(24.4%) and finally by Other Homes (7.7%). Females were mostly classified in the Home
category (42.1%), followed by School or Work (32.3%) and Restaurants and Other Places
(17.9%), whereas males were evenly distributed across these three categories (31.2%, 29.8% and
31.3%, respectively). Children, adolescents, and adults were predominantly classified into the
School or Work category (54.4%, 44.7% and 35.0% respectively), but elderly mainly in the
Home categories (72.2%). About a third of individuals residing in predominantly rural areas
were classified into the Home and Restaurants and Other Places categories and approximately a
quarter in School or Work; roughly the opposite was observed for the remainder. The majority of
individuals with low education level were classified into the Home category (56.5%) and
represented the smallest proportion of those in the Restaurants and Other Places (21.1%).
Individuals with high education level, on the contrary, were predominantly found in the School
or Work category (40.8%), and then roughly evenly distributed between Restaurants and Other
Places (26.7%) and Home (23.8%) categories.

Dietary intake and diet adequacy
Mean daily intakes of food groups and corresponding HES per eating location group, by age
group, weighted for the distribution of the Portuguese population, are depicted in Supplementary
Table S1. Values show that all interactions between eating locations categories and age group

were significant, except for “Fruit, vegetables and pulses”.
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Children and adolescents
Table 3A shows the associations between children and adolescents’ eating location categories
and main food groups, using the Home category as reference category. For children and
adolescents, there was a significant positive association between the School or Work category
and the consumption of “Fruit, vegetables and pulses”, and of “Cereals and starchy tubers”. In
the case of adolescents, there was furthermore a negative association for the consumption of
“Sugar sweetened beverages” (B=-59.7 g/day; 95%CI=-105.4, -14.1).

Children and adolescents classified in the patterns Other homes or Restaurants and Other
Places consume significantly fewer “Dairy”, and more “Salty snacks” (Children: = 18.6 g/day;
95%CI= 3.0, 34.3; Adolescents: p= 28.8 g/day; 95%CI= 12.2, 45.4) and “Sugar sweetened
beverages” (Children: = 113.6 g/day; 95%CI= 51.8, 175.4; Adolescents: = 130.5 g/day;
95%ClI= 69.3, 191.7). Adolescents in Restaurants and Other Places also consume significantly
more “Red and processed meats” (B= 21.1 g/day; 95%CI= 2.8, 39.4) and of “Sweets” (= 24.1
g/day; 95%ClI= 4.3, 43.9).

The association between being in the School or Work category and HES was positive,
only significantly in children (B= 0.9; 95%CI= 0.3, 1.5), and negative for those being in the
Other Homes category, only significant in adolescents (B= -1.3; 95%CI= -2.2, -0.4). Noticeably,
negative associations between being classified in the Restaurants and Other Places category and
HES was observed for both age groups (Children: p= -1.0; 95%CI= -2.0, -0.04; Adolescents: =
-2.4; 95%Cl=-3.2, -1.5).

Adults and elderly
Table 3B shows the associations between adults and elderly’ eating location categories and main
food groups, using the Home category as outcome reference. In the case of adults, the
consumption of “Red and processed meats”, “Sugar sweetened beverages” and “Sweets” was
significantly higher in any of the eating out location patterns, when compared to Home. Also,
they consume more “Salty snacks” in Other homes, more “White meat, fish and eggs” at School
or work, and in Restaurants and Other Places category they eat significantly more “Salty
snacks” and “Sugar and honey”, and by the contrary less Fruit, vegetables and pulses” and

“Dairy”.
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In elderly, table 3B shows that being classified in the School or Work & Restaurants and
Other Places category was significantly positively associated with the consumption of “Red and
processed meats”, “Salty snacks”, “Sugar sweetened beverages” and “Sugar and honey”.

For all eating out location patterns, when compared to Home category, a negative
association was observed with HES in adults (School or Work (f = -0.3; 95%CI= -0.6, -0.01),
Other Homes (B = -0.9; 95%CI= -1.3, -0.4), and Restaurants and Other Places (p = -1.3;
95%ClI= -1.6, -1.0)) and in the elderly (School or Work & Restaurants and Other Places vs.
Home&Other homes (= -0.8; 95%ClI=-1.3, -0.3)).

Table 4 displays the associations between the frequency of consumption of alcoholic
beverages and eating location groups for adults and elderly, using the Home category as outcome
reference. In adults, there was a significant positive association between being classified in the
Restaurants and Other Places category and the frequency of consumption of alcoholic
beverages, altogether and per type of beverage (Model 2 - All alcoholic beverages: OR=1.74,
95%ClI=1.17, 2.58; Wine: OR=1.42, 95%ClI= 1.05, 1.91; Beer: OR=3.02, 95%CI= 2.00, 4.57).
In particular, the frequency of consuming beer was positively linked to being classified in the
School or Work category, in the case of adults (OR=1.52, 95%CI= 1.04, 2.29), and in the School
or Work & Restaurants and Other Places one in the case of elderly (OR=2.23, 95%CI = 1.17,
4.23); after the adjustment for sex, degree of urbanization and education level, however, the

latter did not remain statistically significant.

Nutrient profile
Mean daily intakes of energy and nutrients per eating location group, by age group, weighted for
the distribution of the Portuguese population, are depicted in Supplementary Table S2. Results
showed that all interactions between eating location categories and age group were significant.
Children and adolescents

Table 5A shows the associations between children and adolescents’ eating location patterns and
energy and nutrients intake, using the Home category as reference category. Children, being
classified in the School or Work category present lower intake of free sugars (= - 2.6 %TEI;
95%Cl= -3.9, -1.3), but higher of fiber (f= 1.8 g/day; 95%CI= 0.7, 2.9), and sodium (= 190
mg/day; 95%CI= 19, 362). Meanwhile, in the case of adolescents, positive associations were
uncovered with the intakes of energy (B= 142 kcal/day; 95%CI= 35, 250), fiber (B= 2.5 g/day;
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95%CI= 1.4, 3.5), and sodium (B= 361 mg/day; 95%CI= 165, 556), and negative with the intake
of protein (B=- 1.0 %TEI; 95%CI=-1.7, -0.3).

In the case of both children and adolescents, being classified in the Restaurants and Other
Places category present higher intake of energy (p= 163 kcal/day; 95%CI= 7, 318 and p= 249
kcal/day; 95%CI= 105, 393, respectively), fat (B= 2.0 %TEI; 95%CI= 0.1, 3.9 and p= 2.4 %TEI;
95%CI= 1.0, 3.9, respectively), saturated fatty acids (= 1.2 %TEI; 95%CI= 0.3, 2.0 and = 1.3
%TEI; 95%CI= 0.6, 2.0, respectively) and sodium (B= 350 mg/day; 95%CI= 69, 631 and =410
mg/day; 95%CIl= 148, 672, respectively), and lower intake of protein (f= - 1.8 %TEI; 95%Cl= -
2.9, -0.7 and B= - 1.3 %TEI; 95%Cl= -2.3, -0.3, respectively). For adolescents in this group,
there was also a positive association with the intake of free sugars (B= 2.4 %TEI; 95%CI= 0.8,
4.0).

In the case of adolescents, being classified in the Other Homes category was positively
linked to intakes of fat, saturated fatty acids and sodium, and negatively associated with the

intake of protein.

Adults and elderly

Table 5B shows the associations between adults and elderly’ eating location categories and
energy and nutrients intake, using the Home as reference category. In adults, the intake of
energy, free sugars and sodium was higher in all eating out location patterns, when compared to
Home pattern. Additionally, those being classified in the School or Work category presents
higher fiber intake and saturated fatty acids and those being classified in the Restaurants and
Other Places category presents higher intakes of fat (B= 0.9 %TEI;, 95%CI= 0.3, 1.5), and
saturated fatty acids (B= 0.7 %TEI;, 95%CI= 0.4, 2.0), but lower intakes of protein (f= -0.5
%TEI; 95%CI=-0.9, -0.1) and total carbohydrates (= -1.8 %TEI; 95%CI= -2.6, -1.0).

In the case of the elderly, being classified in the School or Work & Restaurants and
Other Places category was positively linked to the intake of free sugars (B= 1.6 %TEI; 95%CIl=
0.7,2.4) and fat (= 0.3 %TEI; 95%ClI= 1.0, 1.5).

Discussion
Based on our knowledge, this is the first study investigating associations between eating

locations patterns, food intake and diet adequacy, involving a whole range of age groups ©”.
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Importantly, it is also one of a small number of reports on out of home food consumption that
looks specifically at the relevance of the meals taken in non-commercial (i.e., mass catering)
establishments, namely school and work foodservice facilities, to individuals’ diet and nutritional
StatUS(ZZ’ 23, 38, 39)-

Home was the most prevalent pattern followed by School or work and Restaurants and
Other Places, with close to a third (30%) of the total energy intake deriving from out of home
meals. Our results regarding this contribution are similar to those found in other European
countries that used the same eating out definition as ours™®. In adults, the contribution of out of
home meals to total energy intake varied from 27.1% in Germany, 27.7% in the Netherlands and
29% in Sweden, for men; in women, it varied from 22.1% in Germany, 20.8% in the Netherlands

40 showed

and 31% in Sweden. Still in the European context, a study with adults by Naska et al
that men ate more at restaurants or at workplace than women. This noticed tendency for women
being less frequent out of home eaters is observed in our study and it might relate to their role in
meal preparation and consumption within households.

A study with British children and adolescents, further support our results given that
asides home, school was the main eating location in individuals aged 1.5 to 18 years old®. A
systematic review by Lachat et al®® uncovered the existence of an age gradient in the
contribution of out of home food consumption to energy intake, with a peak during childhood
and young adulthood. The lower relevance of away from home meals among the elderly may be
related to retiring from professional activities combined with less disposable income®™?,
declining health and mobility, and weaker out of home consumption habits “ 4.

Education and income have been shown to be important to the contribution of foods eaten
away from home to energy intake. In the United Kingdom, Ziauddeen et al® *® found that both
children/adolescents and adults/elderly from lower income quintiles were more likely to eat their
meals at home. In our study, less educated individuals consumed more meals at home justified
by the tendency to be less well-off and for that reason, spend less in out of home meals, than
highly educated individuals. Out of home, they did it more frequently in restaurants than at
school or work. The educational attainment of these individuals can influence the place to eat out
of home, whether due to unemployment or nutritional literacy. Also, they are more prone to have
poor nutritional knowledge and are less likely to believe in the relationship between diet and

health; subsequently, they might have fewer healthy dietary intakes¥, purchasing fast food and
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consuming more frequently take-away food“> %) also attractive given its low price. A higher
percentage of high educated individuals belonged to the School or Work category. Working
patterns can relate to meal sourcing since among employed parents and individuals with longer
working hours or volatile schedules, alternatives to home-cooked meals are preferred due to time
pressures® 9,

Our research also found that the percentage of at home meals is similar between regions,
although lower in the predominantly urban areas. Results from the latest national survey to the
household expenses (IDEF 2015/2016)“" “®, showed an inverse relation between the degree of
urbanization and at home food consumption, and that expenses with out of home food
consumption were higher in predominantly urban and mostly urban areas comparing with rural
areas. There are some important age and education differences since urban areas are commonly
populated by younger and higher educated individuals, unlike predominantly rural areas which
are mainly occupied by the elderly. About 30% of the Portuguese population live in rural areas
are over 65 years and about 9% over 80 years old or more“®. Simultaneously, there is a lower
frequency of working individuals among the elderly. The lower proportion of individuals in the
School or Work category in rural areas and higher in Restaurants and Other Places, could be
partially explained by the lack of companies or schools able to have functional foodservices and
the availability of supermarkets or retail stores with foods ready to cook. So, professionally
active individuals may have to resort to cafes, bakeries, minimarkets, or small restaurants that
serve meals at very low prices, that come as an advantage when comparing to the cost of cooking

at home.

Children and adolescents
Compared to the Home category, the School or Work category was characterized by a higher
consumption of fruit, vegetables and pulses and cereals and starchy tubers, which explains the
higher fiber intake in this pattern. Similar results were reported among pre-school children in
Portugal®® and children and adolescents in the United Kingdom®?. Being in the School or Work
category was also linked to higher sodium intake in these population groups which can be
explained through the consumption of soup and bread > “°°9 important salt contributors in the
Portuguese population. Furthermore, adolescents, when compared to children, had higher daily
intakes of sugar sweetened beverages, sugar and honey and sweets at School, probably
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explaining why a negative association with intake of free sugars was observed in children only.
As observed in other studies and in our sample, food environments in schools and their impacts

n® 5D 1t might be more

on dietary choices may be different for younger and older childre
feasible for children to have a healthier diet at school than at home, a result further confirmed by
the positive association found between being classified in the School or Work category and the
HES (but not in adolescents). This is probably due to public policies, such as School Scheme,
which distributes fruits and vegetables in preschools and 1st cycle students®?. Adolescents are
more autonomous in their food choices, and are more vulnerable to the food environment they
are in, which influences their dietary choices through differences in availability and access to
foods®**. Also, healthy foods are more expensive, a factor that often weighs more than the
nutritional value of foods at the moment of purchase®®. The sale of unhealthy foods outside
school (e.g., ultra-processed foods) has been documented in previous studies®”*®, that suggested
that an unhealthy school neighborhood may contribute to poorer dietary choices.

The Restaurant and Other Places pattern was associated with a poorer diet quality,
supported with positive associations for intakes of salty snacks and sugar sweetened beverages in
both groups, and of red and processed meats and sweets in adolescents. As a result, there were as
well, positive associations with intakes of total energy, fat, saturated fatty acids, trans fatty acids,
sodium, and free sugars. In Portuguese preschool children® and by using a similar analytical
approach, it was reported the lowest dietary adequacy score for children classified in the Other
Out of Home pattern. A study with Irish children aged 5-12 years old, that considered eating
location as the place where food was prepared or obtained, showed that there was a higher
percentage of energy from fat out of home, comparing with home ©%. Authors observed that
mothers are more lenient regarding their child’s food choices when eating out in restaurants®?,
suggesting the need for healthier menu options and educational strategies.

Both children and adolescents in the Other Homes category presented lower HES, but it
was only significant in adolescents. Adolescents had higher fat, saturated fatty acids and sodium
intake. Peer influence has been shown to contribute to higher consumption of fast food in
adolescents of poor neighborhoods® and of snacks high in solid fats and added sugars at
friend’s homes®". Data on social facilitation, that is, eating more in the presence of others would
be an important factor to consider in adolescents, given the effects of peer pressure on their food

choices®?,
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Adults and elderly
Comparing to Home, both adults and elderly had a negative association with the HES regarding
out of home eating patterns. A vast number of studies, mainly performed with adults, have
previously confirmed a worse diet quality when eating at restaurants®” %2, European multicenter
studies conducted on differences of dietary intake with food consumption locations among adults
over 35 years of age also found beverages, sugar, desserts, sweet and savory bakery products to
be consumed more out of home than at home® 3¥. Unhealthy dietary choices made out of home,
particularly in commercial foodservice establishments, can be driven by several factors:
celebrating special occasions, in which taste preferences or the pleasure of eating can often
surpass health eating considerations, eating socially, which may translate into increases portion
sizes, and variety-seeking, which may result both in unusual and more energy-dense food
choices, as well as larger portion sizes®. Results of the present study further support previous
findings about a higher consumption of alcohol taking place out of home® ). Despite wine
being the most common alcoholic beverage in Portuguese adults“® and more frequently
consumed in Restaurants and Other Places category than at Home, beer consumption was two to
three times greater than in the Home. Bento et al.®® reported a reversal of the relative
availability of popular alcoholic beverages in Portugal since 1988, with beer gradually taking the
place of wine.

In adults, the higher consumption of sugar sweetened beverages and sweets probably
explains the equally higher intake of free sugars in the School or Work category. In the United
Kingdom, non-milk extrinsic sugars, also known as free sugars, were consumed more at work
than at home, a trend that remained from young adults (19-23 years old) to older adults (50-64
years old)?. Tea and coffee have been previously documented as foods most eaten out of home
among European adults, contributing both in quantity and energy, on account of the added
sugar®. The higher consumption of white meat, fish and eggs, red and processed meats and
sweets possibly contributed to the association between higher intake of saturated fatty acids and
this category. Other studies consistently show that eating at work contributes to higher energy
intakes through higher fat and carbohydrates intake™® ®”. Consumption at work vs. at home can
vary with sex, as found in a Norwegian study®® in working adults, where the consumption of

added sugars, meat and meat products, and sugar sweetened beverages was higher in men than in
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women eating at work. However, we could not distinguish between the sources of consumption
at work, so we cannot infer that this consumption came from workplace canteens. Still, eating at
staff canteens should be promoted since this practice has been associated with higher compliance
with nutrition guidelines, such as eating vegetables more than once daily®®.

Information regarding consumption in other homes among adults remains scarce, and

some authors choose to aggregate data in a single category such as “home”®" "%,

Strengths and limitations

One main strength of the present study is the use of data from a representative sample of
the Portuguese population and of a European harmonized and standardized methodology of
dietary assessment®®. Despite non-participants being older and less educated, common in dietary
surveys, these differences were not significant and even though the participation rate was low,
results were similar to other national dietary surveys. Other additional strengths of this study are
the inclusion of food and beverages and not only nutrients, the use of HES to characterize dietary
adequacy and the assessment of a wide range of age groups, especially in children and
adolescents which is relevant since many of the existent studies were performed with adults.
Still, utilizing data from the IAN-AF 2015/2016, which is approximately 7-8 years old, might not
accurately depict the present circumstances in Portugal, particularly in light of the COVID-19
pandemic's onset.

Comparisons with other studies might be challenged by the diversity of methodological
approaches — evaluation of the whole food service sector or a particular element (take-away
restaurants, fast-food restaurants); analysis of a full day or specific meals; different data
collection methods or age groups; and different definitions of eating out. Describing food
consumption according to eating location categories and not just outside/inside home provides a
better comprehension of out of home food consumption. Most research regarding eating out
practices considered foods prepared out of home irrespective of where the items were consumed
and methods to classify instances of eating out are not homogeneous. In our study, eating
location patterns were defined a priori, and did not consider food that was prepared out of home
and consumed at home, or the reverse. It also did not consider specific meals; but around 90% of
breakfast and dinner meals eaten by the Portuguese population were made at home and around

40% of lunch and snacks meals were made out of home. The assessment of the source and/or

ssa.d Alssanun abprique) Ag auljuo paysiiand 066000725 L L£000S/ZL0L0L/BI0 10p//:sd1y


https://doi.org/10.1017/S0007114524000990

Accepted manuscript

preparation of the food instead of the place consumption, would be an advantage as well as the
analysis by specific meals. Despite the current study used the HECTOR Consortium‘™® core
definition of “eating out”, including all meals, beverages and snacks consumed out of home, that
was adopted in different multicenter European studies“®), this can be masking the real prevalence
of eating out as the place of preparation have a relevant role in the composition of the food
independently of the place of consumption.

Additionally, we did not consider the number of people living in the household which
could have a moderator effect specifically in differences between living alone or with someone.
However, we did not consider this variable in our adjusted models, because the expected

correlation between living alone and age is high and could result in collinearity.

Conclusions

In the present study, eating location patterns apart from Home, were strongly associated with
higher energy intakes and specifically Restaurants and other places, with worse dietary
adequacy. One important finding is that among children, it is possible to have a better diet
adequacy within the school environment than at home, which demystifies the premise that eating
out has necessarily a negative impact on the diet adequacy.

Given that children and adolescents do most of their out of home meals at school, food
and nutrition policies regarding these groups should consider the role of the school food
environment and its surroundings. Among adults there is a growing acknowledgment that the
workplace setting could have a significant impact on health given the contribution of meals to
overall diet. Promoting healthy diets in the workplace can benefit individuals, employers, and
society since diet- related burdens such as obesity are related to increased sickness absence and
absenteeism in employees, injuries at work and compensation claims.

The present analysis give light on the issues regarding out of consumption in Portugal,
contributing to the current scientific evidence in different age groups, highlighting the need to
improve the supply of health-promoting products in commercial foodservice establishments and
ultimately providing inputs for policy makers and caterers to continue an efficient planning and

execution of effective public health policies.
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Table 1. Distribution of meals of the Portuguese population (3-84 years old) according to eating location by sociodemographic characteristics,
and its mean contribution to total energy intake, the IAN-AF 2015/2016.

Meals distribution, % (95%CI)

Homes of Other Out of
n Home Relatives  or School or Work Restaurants
. Home Places
Friends

Total 5005 69.1(67.8,704) 4.8(4.3,5.3) 12.6(11.7,13.5) 119 (11.2,12.6) 1.7 (1.4,2.0)
Sex

Female 2613 71.8(70.2,73.4) 4.7(4.0,5.4) 129(11.7,14.1) 9.0 (8.2,9.8) 1.6 (1.3,1.9)

Male 2392 66.3 (64.7,67.9) 4.8(4.0,5.6) 12.3(11.2,13.4) 14.8 (13.7,15.9) 1.8(1.4,2.2)
Age group

Children (3-9 years) 521 55.3 (51.8, 58.8) 10.8 (8.2, 13.4) 26.3 (22.8, 29.8) 4.6 (2.8, 6.4) 3.0(2.2,3.8)

Adolescents (10-17 years) 632 63.9 (61.4, 66.4) 75(5.6,9.4) 18.7(16.0,21.4) 6.7 (5.3, 8.1) 3.3(2.4,4.2)

Adults (18-64 years) 3102 66.1(64.7,67.5) 45(3.9,5.1) 13.6(12.5,14.7) 13.9(13.1,14.7) 1.8(1.5,2.1)

Elderly (65-84 years) 750 87.4 (85.3, 89.5) 25(15,35) 1.2(05,1.9) 8.3(6.9,9.7) 0.6 (0.4,0.8)
Degree of urbanization

Predominantly urban 3650 68.8 (67.2,704) 4.7(4.1,53) 12.7(11.7,13.7) 12.1 (11.3,12.9) 1.7 (1.4,2.0)

Mostly urban 863 70.0 (67.6, 72.4) 50(4.2,5.8) 13.4(11.2,15.6) 10.3(8.8,11.8) 1.4(1.0,1.8)

Predominantly rural 492 69.8 (67.0, 72.6) 52(3.8,6.6) 9.9(8.0,11.8) 12.2 (9.7,14.7) 2.9(1.7,4.1)
Education*

No education/primary 1497 79.5 (77.4, 81.6) 3.2(24,40) 6.9(5.8,8.0) 9.2(8.1,10.3) 1.3(0.8,1.8)

Secondary 2201 66.3 (64.7,67.9) 4.9(4.2,56) 14.5(13.3,15.7) 12.5(11.4,13.6) 1.7 (1.4, 2.0)

Tertiary 1291 62.2 (60.0,64.4) 6.3(5.3,7.3) 15.4(13.7,17.1) 13.9 (12.4,15.4) 2.3 (1.9, 2.7)
% Total Energy Intake (in kcal) 5005 70.3 (69.1, 71.4) 54(4.8,5.9) 11.7 (10.8,12.6) 10.9 (10.2, 11.6) 1.8 (1.5, 2.0)

ClI, Confidence Interval.

“Education completed by parents for participants <18 years.
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Table 2. Distribution of individuals according to eating location patterns by sociodemographic characteristics, weighted for the distribution of
the Portuguese population, the IAN-AF 2015/2016.

Eating location patterns’, % (95%Cl)

Restaurants and  Other

n Home Other Homes School or Work Places
Total 5005 36.8(34.5,39.1) 7.7 (6.6, 8.8) 31.1 (28.6, 33.6) 24.4 (22.1, 26.7)
Sex
Female 2613 42.1(38.9, 45.3) 7.7 (6.2,9.2) 32.3(29.2, 35.4) 17.9 (15.4, 20.4)
Male 2392 31.2(27.9, 34.5) 7.7 (6.0,9.4) 29.8 (26.7, 32.9) 31.3(28.3, 34.2)
Age group
Children (3-9 years) 521  18.0(12.7,23.4) 18.5(13.3,23.7) 54.4(46.7, 62.1) 9.0 (3.6, 14.4)
Adolescents (10-17 years) 632  26.2(21.2,31.1) 12.8 (9.0, 16.7) 44.7 (37.0, 52.3) 16.3 (11.8, 20.9)
Adults (18-64 years) 3102 30.4(27.7,33.1) 6.9 (5.6, 8.2) 35.0 (32.0, 37.9) 27.8 (25.3, 30.2)
Elderly (65-84 years) 750  72.2 (66.8, 77.6) 4.8 (2.6,7.1) 2.5(0.8,4.2) 20.4 (15.5, 25.4)
Degree of urbanization
Predominantly urban 3650 36.9(34.2,39.7) 7.5 (6.2, 8.8) 31.5(28.5, 34.5) 24.1 (21.7, 26.6)
Mostly urban 863  37.7(33.6,41.8) 8.5(5.9,11.2) 33.1(28.8, 37.4) 20.7 (16.8, 24.6)
Predominant rural 492  33.7(24.2,43.3) 8.5(4.9,12.1) 24.6 (18.8, 30.4) 33.2(24.9, 41.4)
Education*
No education/primary 1497  56.5 (52.3, 60.6) 6.3(4.2,8.3) 16.2 (13.4, 18.9) 21.1(17.5, 24.7)
Secondary 2201 30.8(27.4,34.2) 8.1(6.3,9.9) 35.6 (31.9, 39.3) 25.4 (22.7, 28.1)
Tertiary 1291 23.8(19.9, 27.7) 8.7 (6.4,11.0) 40.8 (36.6, 45.0) 26.7 (22.4, 30.9)

ClI, Confidence Interval.

“Education completed by parents for participants <18 years.

"Home: at least 80% of meals consumed at home; Other Homes: less than 80% of meals consumed at home and the remaining ones mainly at the

home of relatives or friends; School or Work: less than 80% of meals consumed at home and the remaining ones mainly at school or work,

including canteens; Restaurants and Other Places: less than 80% of meals consumed at home and the remaining ones mainly at restaurants, bars,

coffee shops, pastry or snack bars, while travelling, outdoors or other public spaces.
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Table 3A. Adjusted association of mean daily intakes of food groups and healthy eating score with eating location patterns in children and
adolescents, weighted for the distribution of the Portuguese population, the IAN-AF 2015/2016.

Children (3-9 years), B (95%CI) Adolescents (10-17 years), B (95%CI)
School  or Restaurants Restaurants
Home Other Homes Work and Other Home Other Homes School or Work and Other
Places Places
Fruit,  vegetables -25.6  (-65.9, 37.6 (5.4, i 12.1  (-30.1, -32.8 (-73.5,
and pulses (g) ref 14.6) 69.8) 0.8 (-52.1, 53.6) ref 54.3) 39.7 (9.3, 70.0) 7.8)
Cereals and starchy ref 80 ( -17.3, 422 (219, 187 ( -14.6, ref 16.0 (-18.5, 39.9 (15.0, -18.8 (-52.0,
tubers (g) 33.3) 62.5) 51.9) 50.6) 64.7) 14.5)
. -82.0 (-142.6, - -44.1(-92.7, -123.8 (-203.5, -18.9 (-70.5, 135 (-23.6, -49.8 (-99.5, -
Dairy products () ref  ,; 5 4.5) _a4.1) ef 308 50.6) 0.03)
White meat, fish i 5.1 (-6.1, -7.0 (-25.3, 219 (417, - 440 -18.2  (-37.3
and eggs (q) ref 2.1 (-12.0, 16.0) 16.3) 11.3) ref 21) 9.3(-23.5,5.0) 0.9)
Red and processed i 63 ( -3.56, i 142 (4.9, i 21.1(2.8,
meat (g) ref 3.0(-9.3,15.3) 16.2) 5.7 (-10.4, 21.9) ref 33.2) 5.8 (-7.9, 19.5) 39.4)
_ -8.8 (-18.3, 3.2 (-14.1, -24 (-14.8, 28.8 (12.2,
Salty snacks (g) ref 0.3(-11.6,12.2) 0.8) 18.6 (3.0, 34.3) ref 20.4) 10.0) 45.4)
_ -37.2 (-74.9, 113.6 (51.8, 55.3 (-8.3, -59.7 (-105.4, - 130.5 (69.3,
SSB (9) ref 410(6.1,88.1) 175.4) f 1188 14.1) 191.7)
Sugar and honey ey 06 (14, i i i 0.004 (-1.3,
©) ref 0.2(-1.1,0.7) 0.05) 1.0(-2.1,0.2) ref 15(0.2,29) -0.2(-1.2,0.8) 13)
_ -1.7  (-16.7, _ 2.6 (-17.9, i 24.1 (4.3,
Sweets (g) ref 7.7 (-11.1, 26.4) 13.3) 24.0 (-0.6, 48.7) ref 23.2) 9.3 (-5.4, 24.1) 43.9)
nE (. -1.0 (20, - -1.3 (2.2, - i 24 (3.2, -
HES ref 05(-1.2,0.3) 0.9(0.3,15) 0.04) ref 0.4) 0.2(-0.4,0.9) 15)

SSB, Sugar Sweetened Beverages; HES, Healthy Eating Score; B, Standardized Coefficient; Cl, Confidence Interval.
Models adjusted for sex, degree of urbanization and education level.
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Table 3B. Adjusted association of mean daily intakes of food groups and healthy eating score with eating location patterns in adults and elderly,
weighted for the distribution of the Portuguese population, the IAN-AF 2015/2016.

Adults (18-64 years), B (95%CI)

Elderly (65-84 years), B (95%CI)

Home  Other Homes School or Work

Restaurants and

Other Places

Home & Other
Homes

School or Work &
Restaurants and Other
Places

o vegetables andpulses et T (433 134(48,316) -331(527,-134) ref 29.4(-65.9, 7.0)
Cereals — and  starchy ¢ 19524 394) -12(-134,11.1) -21(-15.3,11.1)  ref 117.8 (-43.0, 7.3)
tubers(g)

Dairy products (g) ref '1125'19)’ (439, 5 6(:190,13.8) -42.0(-59.7, -24.3) ref 142 (-44.2,15.7)
\(’g’;"te meat, fish and €99s o¢ 34168, 10.0) 14.9(7.1,228) 4.1(-44,126)  ref 1.6 (-10.6, 13.9)
Red and processed meat (g) ref 21.2(9.5,32.9) 9.5(2.6,16.3) 17.2 (9.8, 24.6) ref 17.3 (6.3, 28.2)
Salty snacks (g) ref 11.5(2.8,20.1) 3.1(-2.0,8.2) 13.6 (8.2,19.1) ref 5.3(0.5,10.1)
SSB (g) ref  49.6(201,79.1) 21.1 (3.8 384) 766 (57.9,953)  ref 22.8 (5.9, 39.8)
Sugar and honey (g) ref 0.2 (-1.1,1.7) 0.6 (-0.3, 1.4) 1.6 (0.7, 2.5) ref 2.6 (1.1,4.2)
Sweets (g) ref  19.0(8.1,30.0) 10.9(45 174) 126 (56,195  ref 0.6 (-11.4, 10.2)
HES ref  -09(-13,-04) -0.3(-06 -0.01) -13(-16,-1.0)  ref 0.8 (-13,-0.3)

SSB, Sugar Sweetened Beverages; HES, Healthy Eating Score; B, Standardized Coefficient; Cl, Confidence Interval.

Models adjusted for sex, degree of urbanization and education level.
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Table 4. Association of consuming alcoholic beverages with eating location patterns in adults
and elderly, weighted for the distribution of Portuguese population, the IAN-AF 2015/2016.

Consumption

frequency Model 1" Model 2
(0] (0)
(%) OR (95%Cl1) OR (95%Cl)
Adults (18-64 years)
All alcoholic Beverages
Home 68.3 ref ref
157  (0.93, 1.45 (0.85,
Other Homes 78.6 2.65) 2.48)
1.08 (0.81, 1.05 (0.77,
School or Work 72.4 1.44) 1.41)
2.1 (1.47, 1.74 (1.17,
Restaurants and Other Places 82.5 2.98) 258)
Wine
Home 54.1 ref ref
159  (0.99, 1.52 (0.93,
Other Homes 73.2 2.56) 2.48)
1.07 (0.82, 1.08 (0.81,
School or Work 67.7 1.41) 1.44)
158 (1.21, 142 (1.05,
Restaurants and Other Places 74.4 2.07) 1.91)
Beer
Home 10.6 ref ref
1.65 (0.91, 1.45 (0.77,
Other Homes 18.7 2.99) 271)
159  (1.04, 152 (1.01,
School or Work 12.9 2.43) 2.20)
399 (267, 3.02 (2.00,
Restaurants and Other Places 29.4 5.97) 457)
Other alcoholic beverages
Home 10.0 ref ref
0.82  (0.39, 0.78 (0.37,
Other Homes 12.9 1.75) 1.65)
123 (0.67, 1.19 (0.65,
School or Work 13.1 2.26) 2.16)
207 (1.32, 1.80 (1.13,
Restaurants and Other Places 19.7 3.22) 2.86)
Elderly (65-84 years)
All alcoholic Beverages
Home & Other Homes 70.8 ref ref
School or Work & Restaurants and 80.3 131 (0.61, 0.83 (0.38,
Other Places ' 2.80) 1.81)
Wine
Home & Other Homes 68.7 ref ref
School or Work & Restaurants and 770 1.23  (0.60, 0.81 (0.39,
Other Places ' 2.52) 1.68)
Beer
Home & Other Homes 94 ref ref
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School or Work & Restaurants and 0.2 2.23 (.17, 1.55 (0.78,
Other Places ' 4.23) 3.08)

Other alcoholic beverages
Home & Other Homes 8.7 ref ref
School or Work & Restaurants and 15. 147  (0.68, 1.10 (0.48,
Other Places ' 3.15) 2.52)

OR, Odds Ratio; Cl, Confidence Interval.

"Model 1: Crude Model; "Model 2: Model adjusted for sex, degree of urbanization and

education level.
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Table 5A. Adjusted association of mean daily intakes of energy and nutrients with eating location patterns in children and adolescents, weighted
for the distribution of the Portuguese population, the IAN-AF 2015/2016.

Children (3-9 years), p (95%CI) Adolescents (10-17 years), p (95%CI)
Other school or Restaurants Restaurants
Home and Other Home Other Homes  School or Work and Other
Homes Work
Places Places
Energy (kcal) ref 7 (-111, 126) 44 (-51,139) 163 (7,318) ref 140 (-9, 289) 142 (35,250) 249 (105, 393)
Protein (%TEI) ref (')OS (13 03(:04,09) -18(29,-07) ref 615? (25 - 40(17,03) -1.3(-2.3,-0.3)
Total carbohydrates 04 (1.2, _ ey ey i 1
TED) ref 1.9) 0.5(-0.8,1.7) -0.1(-2.2,1.9) ref 0.2(-1.9,1.5) 1.0(-0.2,22) -1.1(-2.8,0.6)
Free sugars (%TEI) ref (2)'?) (-11, '123‘; (-39 - 08(13,29) ref  08(-09,24) -08(20,04) 2.4(08,4.0)
Fibre (g) ref 6065)’ (22, 18(07,29) 15(-04,33) ref  1.0(-0525) 25(14,35 07 (-08,21)
Fat (%TEI) ref 2'2) (13 09(21,03) 20(01,39) ref  17(01,32) -01(1210) 24(L0,39)
Saturated  fatty  acids 05 (02, ., i
(%TEI) ref 12) 0.3(-0.9,0.2) 1.2(0.3,2.0) ref 09(0.1,1.6) 0.3(-0.3,0.8) 1.3(0.6,2.0)
. 0.1 (-0.1, -0.1 (-0.1, -0.01 (-0.1, -0.05 (-0.1, 0.08  (-0.01,
Trans fatty acids (%TEI) ref 0.2) 0.03) 0.2 (0.003,0.3) ref 0.08) 0.01) 0.16)
Sodium (mg) ref '2707) (-221, 190 (19, 362) 350 (69, 631)  ref 347 (75,619) 361 (165,556) 410 (148, 672)

TEI, Total Energy Intake; B, Standardized Coefficient; Cl, Confidence Interval.

Models adjusted for sex, degree of urbanization and education level.
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Table 5B. Adjusted association of mean daily intakes of energy and nutrients with eating location patterns in adults and elderly, weighted for the
distribution of the Portuguese population, the IAN-AF 2015/2016.

Adults (18-64 years), B (95%CI) Elderly (65-84 years), g (95%CI)
School or Work &
Restaurants and Home &
Home Other Homes School or Work Restaurants and Other
Other Places Other Homes
Places
Energy (kcal) ref 240 (144, 335) 161 (105, 217) 220 (159, 280) ref 23 (-70, 116)
Protein (%TEI) ref -0.7 (-1.3,-0.02) 0.2 (-0.2, 0.6) -0.5(-0.9,-0.1) ref 0.6 (-0.001, 1.3)
Total carbohydrates (%TEI) ref -0.7 (-1.9, 0.6) -0.7(-1.4,0.03) -1.8(-2.6,-1.0)  ref -0.3(-0.9, 1.4)
Free sugars (%TEI) ref 1.5(0.6, 2.4) 0.8(0.3,1.3) 1.6 (1.0, 2.1) ref 1.6 (0.7, 2.4)
Fibre (9) ref 0.5 (-0.6, 1.6) 1.0 (0.3, 1.6) -0.3(-1.0,0.4) ref -0.8 (-2.0, 0.4)
Fat (%TEI), ref 0.6 (-0.4, 1.6) 0.4 (-0.2, 1.0 0.9(0.3,1.5) ref 0.3(1.0,1.5)
Saturated fatty acids (%TEI) ref 0.4 (-0.1, 0.8) 0.3 (0.1, 0.6) 0.7 (0.4, 2.0) ref 0.3(-0.2,0.9)
Trans fatty acids (%TEI) ref 0.003 (-0.04, 0.05) 0.008 (-0.02, 0.03) 0.03 (0.003, 0.06) ref 0.03 (-0.01, 0.07)
Sodium (mg) ref 385 (194, 576) 343 (231, 454) 401 (280, 521) ref 112 (-79, 302)

TEI Total Energy Intake; 8, Standardized Coefficient; CI, Confidence Interval.

Models adjusted for sex, degree of urbanization and education level.
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