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Abstract

The present study aims to describe dietary intake and dietary adequacy according to eating location in preschool children. A sub-sample of
2414 children from the Generation XXI birth cohort (Porto, Portugal), evaluated during the follow-up between 2009 and 2011, was
included. Dietary intake was assessed by 3d food diaries and four groups of children were defined according to the eating location:
‘Home’ (=80 % of meals at home), ‘Other homes’, ‘Preschool’ and ‘Restaurants’. A dietary adequacy index was developed based on general
recommendations for children; a higher score represents a better dietary adequacy. The comparison of nutrients and foods daily intake
according to the eating location groups was performed by ANOVA and ANCOVA to adjust for potential confounders. Children classified
in ‘Preschool’ group ate significantly more vegetables, fruit, bread and fish, and less meat, compared to children classified into the
‘Home’ group. Children classified in the ‘Restaurants’ group ate more cakes, salty snacks and fruit juices than children in ‘Home’ group;
and less vegetables, dairy products and pasta/rice/potatoes. In ‘Restaurants’ children obtained the lowest mean score of the dietary ade-
quacy index (15-5, 95% CI 14-8, 16-3) and in ‘Preschool’ children had the highest mean score (18:3, 95 % CI 181, 18-4), corresponding to a
better dietary adequacy. Preschools seem to have a relevant role in promoting the intake of healthy foods in preschool children. The con-
sumption in restaurants/coffee shops seems to contribute to energy-dense food intake and reduced consumption of nutrient-dense foods.
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Healthy eating habits during childhood are a major factor in
preventing health problems'™ and improving cognitive ability
and concentration™™?. Since dietary patterns acquired in child-
hood tend to persist in adulthood, it is essential to encourage
healthy eating habits since early life™.

Social and economic changes affect population’s eating
habits. Rapid changes in the educational level, the reduced
costs of most energy-dense foods, urbanisation and industrial-
isation partly explain the changes in eating patterns®”. In
particular, women’s participation in the labour market, and
the consequent lack of time to cook, increased the demand
for catering services®”. Thus, during the week, children
spend most of their day out of home and consequently consume
meals and snacks away from home™®. Eating out of home
has been related to poor diet quality and increased energy
intake® ™', Furthermore, childcare has been associated with
an increased overweight risk throughout childhood™’ .
In the United States, out-of-home consumption takes place

(15)

mostly in fast food restaurants . A study with American

children aged 2—18 years"® found that in 2006 the percentage

of energy from fast food restaurants increased to surpass
intake from schools and become the largest contributor
to foods prepared away from home. In Europe, public cater-
ing (school and worksite canteens) seems to be the most
important source of eating out" and coffee/tea/waters and
sweets are selectively consumed out of home by European
adults®.

Out-of-home food consumption differs by age, region and
eating location and need to be better defined. In a recent syste-

matic review>

, the conclusion was that eating out (including
school) is an important risk factor for a higher energy intake
and lower nutrient intake, but this finding is consistent
only in adults but not in children. In a Spanish cohort of uni-

D participants

versity graduates with a mean age of 37 years
who ate more frequently away from home consumed less veg-
etables, fruits, legumes and low-fat dairy products and more
soft drinks, juices, red meat, fast food and processed meat.
In a study with Irish children aged 5-12 years®®, fibre and
micronutrient intakes were higher at home than at other

locations. However, in a sample of Vietnamese adolescents®,

* Corresponding author: C. Lopes, fax +351 225 513 653, email carlal@med.up.pt

@ CrossMark

ssa.d Anssenun abpriquie) Aq auljuo paysiiqnd €1/1005 1St L£000S/£L0L 0L/Bio 10p//:sdny


http://crossmark.crossref.org/dialog/?doi=10.1017/S0007114515001713&domain=pdf
https://doi.org/10.1017/S0007114515001713

o

British Journal of Nutrition

298 T. Moreira et al.

soups and fruits featured as the most popular out-of-home
foods and the energy density from out-of-home foods was
lower compared to foods prepared at home. Furthermore,
food at school differs across countries; it was characterised
by a higher fibre content in the United States and a low
diversity and vegetable content in Belgium™>.

Information about eating out of home in children is scarce,
especially in young European children. Thus, more studies are
needed to estimate children’s dietary intake according to the
meal location and how it influences dietary adequacy, in
order to develop appropriate public health strategies.

The present study aimed to assess dietary intake and dietary
adequacy according to the eating location in preschool
children.

Methods
Participants

This study included participants from the Generation XXI birth
cohort described elsewhere®®. A total of 8647 live born
infants and their mothers were enrolled between April 2005
and August 2006 at all the public maternity units that cover
six municipalities of the metropolitan area of Porto (Northern
Portugal). These maternity units were responsible, at enrol-
ment, for 91-6% of the deliveries in the whole catchment
population. Between April 2009 and April 2011, 7458 children
(86:2 %) were re-evaluated: 5986 in face-to-face interviews and
1472 by telephone interview.

After confirming by phone that mothers accepted to partici-
pate in this follow-up, mothers received by post mail a 3d
food diary that should be returned during the face-to-face
evaluation of children and subsequently a revision was
made by the interviewers. For those mothers who forgot to
bring the filled food diary, an extra 3d food diary was pro-
vided to complete after the children’s evaluation and return
it by post. Only participants of face-to-face interviews were
approached to fill a food diary and 3037 food diaries were
returned, of which 544 were excluded because the diaries

were incomplete or incorrectly filled, totalling 2493 complete
food diaries. For the present analysis, only one of a pair of
twins was randomly included (12 39) and children with 50%
or more of daily meals without information on eating location
(n 40) were also excluded. Thus, the final sample included
2414 children, median age 51 (25th—75th percentiles 49—-55)
months, 1181 girls (48-9%), with a mean BMI of 16:2 (sp 1-8)
kg/m?® a mean maternal age of 342 (sp 51) years and a
mean maternal education of 11-5 (sp 4-2) years.

Ethics

This study was conducted according to the principles of the
Declaration of Helsinki and all procedures involving human
subjects were approved by the Ethics Committee of Hospital
de Sdo Joao/University of Porto Medical School and by
the Portuguese Authority of Data Protection. Parents or legal
tutors of each participant received an explanation on the
purposes and design of the study, and gave written informed
consent.

Data collection

Two questionnaires, one related to the child’s health and
the other to the mother’s health, were applied by trained
interviewers. Children and their mothers also had a physical
examination that included anthropometric measurements.
Dietary intake was measured by a 3d food diary (2 weekdays
and 1 weekend day) filled by the mother and/or father and/or
other main caregiver, recording the day, time and location for
each eating occasion in an open table. Oral and written
instructions were given for the correct filling of food diaries
and for the quantification of food portions. Participants
should describe all foods and beverages consumed (reporting
the trade name if applicable) and the amount (in grams,
units or household measures). When children ate out of
home without parents, the specific eating occasion should
be reported by the caregiver. In relation to the prepared

Table 1. Grouping of foods and beverages used in eating location analyses’ and used in the dietary adequacy index

Food groups Foods and beverages

Correspondence to the dietary
adequacy index

Vegetables

Pasta, rice and potatoes
Bread and breakfast cereals

Raw and cooked vegetables (except potatoes) and legumes

Fruit Raw or cooked fruit (including packaged cooked fruit) except canned or dried fruit
Pasta, rice, potatoes and sweet potatoes (except potato crisps)

Bread and other bakery products (except cakes); semi-sweet-type biscuits,

Fruit and vegetables
Fruit and vegetables
Cereals
Cereals

crackers, whole crackers; flour; breakfast cereals and flakes

Sugar and confectionery
Cakes

sweet cookies and biscuits
Salty snacks

Dairy products Milk and milk products

Meat Red meat, white meat, meat products, offal
Fish Fish, seafood and fish products

Eggs All types of eggs

Fats and oils

Soft drinks
Fruit juices

Sugar, honey, jam, chocolate, chocolate powder, other confectionery
Cakes, croissants, pastries (cereal based), puddings (not milk based),

Savoury snacks and crisps, savoury filled buns and fried salty snacks

Sweetened beverages except fruit juices
Natural fruit juices or 100 % juices and nectars -

Sweet and salty snacks
Sweet and salty snacks

Sweet and salty snacks
Dairy products

Red meat

White meat, fish and eggs
White meat, fish and eggs
White meat, fish and eggs

Butter and other animal fats, margarine and other vegetable fats -

Soft drinks
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Table 2. Distribution of individuals by eating location groups and mean percentage of meals consumed at each location

(Mean values, standard deviations, number of subjects and percentages)

‘Home’ ‘Other homes’ ‘Preschool’ ‘Restaurants’
Mean* SD Mean* SD Mean* sD Mean* sD
n 508 481 1333 92
% 211 199 55.2 3-8
Meals at home (%) 90-3 7-5 51-6 181 58-3 121 62-7 135
Meals at grandparents’, other relatives or friend’s homes, babysitter (%) 2.2 4.6 36-8 16-8 4.6 7-4 4.4 6-7
Meals at preschool (%) 4.4 6-9 51 8.5 31.9 11.3 2.2 4.9
Meals at restaurants/coffee shops or others (%) 2.7 4.7 4.4 6-6 2:6 4.7 259 11-8

*Does not sum 100 % due to missing data on eating locations.

dishes, instructions were given to provide recipe details,
including ingredients and methods of preparation.

The codification process of the food diaries was conducted
by a team of trained nutritionists, using a food coding manual
for children previously developed at the Department of
Clinical Epidemiology, Predictive Medicine and Public
Health, University of Porto Medical School. To convert foods
into nutrients, the software Food Processor SQL version
(2004—5 ESHA Research, Salem, Oregon, USA) was used,
which is based on the Food Composition Table of the
United States of America Department of Agriculture®®”. For
typically Portuguese foods or culinary dishes, new codes were
created with national nutritional information, as previously
described®®?”. For some dishes, nutritional information of
final products could not be obtained; therefore, the infor-
mation of the ingredients that made up the recipe was used.
Food and beverages were further grouped according to
Table 1 (foods eaten by very few children were not analysed),
and the recipes were disaggregated so that their ingredients
were also included into food groups.

Definition of eating location and meals

For each eating and drinking occasion recorded in the food
diaries, the eating location was reported. Thus, eating location
was defined by the place where food or beverages were
consumed, independently of the place of food preparation.
Different eating locations were grouped into seven categories:
home, grandparent’s home, other relatives or friend’s home,
preschool, babysitter’s home, restaurants/coffee shops and
others (for example, at the cinema, in the car, in the street).

Based on the type of food consumed and the time of
consumption, six types of meals were defined, independently
of the energy content: breakfast, morning snack, lunch, after-
noon snack, dinner and evening snack. When there was more
than one meal of the same type in different locations, the
chosen location was where energy intake was higher. For
example, if a child ate an afternoon snack at preschool and
another at grandparents’ home (on the same day), the eating
occasion chosen was the one with higher energy intake.

Definition of groups of children according to
eating location

Children were split into four groups defined according to
eating location (Table 2): ‘Home’ (=80 % of meals at home);
‘Other homes’ (<80% of meals at home and the remaining
ones mainly at grandparent’s home, other relatives or friend’s
homes or babysitter's home - 36-:8%); ‘Preschool’ (<80%
of meals at home and the remaining ones mainly at preschool
— 31:9%) and ‘Restaurants’ (<80 % of meals at home and the
remaining ones mainly at restaurants/coffee shops or other
places out of home — 25:9%).

Dietary adequacy index

A dietary adequacy index was developed based on dietary
recommendations for this age group®?”, including foods
and beverages (Table 1) but not nutrients. The index is com-
posed of seven food groups for which quartiles of consumption
were calculated and a score from 1 to 4 was allocated to each
(Table 3). For children in the lowest quartile of consumption

Table 3. Distribution of food groups consumption, included in the dietary adequacy

index, according to quartiles

Quartiles

Food and beverages (g/d) Q1 Q2 Q3 Q4

Fruit and vegetables 108—-202 202-278 278-357 357-499
Cereals 65.7-207 207-248 248-292 292-500
Dairy products 262-444 444-572 572-712 712-918
White meat, fish and eggs 24.9-56-7 56-7-81-0 81.0—108 108—-154
Red meat 10-0-35-8 35-8-56-9 56-9-83-2 83.2-128
Soft drinks 0 0 0-87-4 87-4-270
Sweet and salty snacks 0-32:5 32:5-61-3 61-3-99-0 99-0-163
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Table 4. Daily intake of energy, macronutrients and other dietary components, according to eating location groups

(Mean values and 95 % confidence intervals)

T. Moreira et al.

‘Home’ ‘Other homes’ ‘Preschool’ ‘Restaurants’
Mean 95% Cl Mean 95% ClI Mean 95% ClI Mean 95% CI P
Energy
Crude <0-001
kcal/d 1574* 1547, 1601 1589* 1563, 1615  164111§ 1626, 1656 1522* 1460, 1585
kJ/d 6586* 6473,6699  6648* 6840, 6757 686611§ 6803, 6929 6368* 6109, 6632
Adjusted|| <0-001
kcal 1577* 1552, 1602 1582* 1556, 1608  164311§ 1628, 1659 1517 1458, 1576
kJ 6598  6494,6703 6619* 6510,6728 687411§ 6812, 6941 6347* 6100, 6594
Protein (% of energy)
Crude 18-4§ 18-2, 186 18-6*§ 18-3, 18-8 18-2% 181,183 17-5t% 17-0, 181 0-001
Adjusted]|| 18-3§ 181, 185 185§ 18-3, 187 18-3§ 18-1, 184 17.5*t% 17.0, 180 0-005
Carbohydrates (% of energy)
Crude 48-3* 478, 48-7 48-1* 47-6, 48-5 491t 48.9, 49-4 48-8 47.9, 49-7 <0-001
Adjusted|| 48.3* 47.9, 48.7 48.1* 47.7, 48-6 491t 48.8, 49-3 488 47.8, 49.7 0-001
Sugars (% of energy)
Crude 19-6 19-2, 20-0 195 191,199 19-4 191,196 19.9 18-8, 20-9 0-592
Adjusted]|| 19-6 19-2, 20-0 19-6 19.2, 20-0 19-4 191, 19-6 19-8 18.9, 20-7 0-537
Total fat (% of energy)
Crude 307 30-3, 31-1 30-9* 30-5, 31-2 30-3t§ 30-1, 30-5 31.5* 307, 32:3 0-001
Adjusted|| 30-9* 30-5, 31-2 30-9* 30-6, 31-3 30-311§ 30-1, 30-5 31.7¢ 30.9, 324 <0-001
Saturated fat (% of energy)
Crude 8-3§ 81,85 84 82, 8:6 81§ 8.0, 82 9-0*t 85,94 0-001
Adjusted|| 84§ 82,85 84§ 82, 8:6 81§ 8.0, 82 9-0*t% 86,94 <0-001
Polyunsaturated fat (% of energy)
Crude 41 4.0, 4.2 4.2 4.1, 4.3 4.2 41,4.2 4.3 4.0, 4-6 0-328
Adjusted]|| 41 4.0,4-2 4.2 4.1, 4.3 4.2 41,4.2 4.4 4.1, 4-6 0-264
Monounsaturated fat (% of energy)
Crude 12.0 11.8, 12.2 12.1* 11.9,12.3 11.9% 11-6, 11-9 119 11.5,12-3 0-018
Adjusted]|| 12.0* 11.9,12.2 12.1* 11.9,12.3 11711 11-6,11-8 12.0 115,124 0-002
Cholesterol (mg/d)
Crude 214 208, 220 220 214, 226 216 213, 220 211 198, 225 0-474
Adjusted]|| 219 214, 224 223* 218, 228 213t 210, 216 223 212, 236 0-005
n-6:n-3 ratio
Crude 5.7 5.3, 6-0 54 51,56 54 5.3, 56 51 4.4,5.8 0-368
Adjusted]|| 5.6 5.3, 58 54 5.1,5.7 5.5 5.3,57 5.2 4.5,5.9 0-756
Fibre (g/d)
Crude 12.3* 11.9, 12.7 12.1* 11.7, 124 13-611§ 13-4, 13-8 11.3* 10-7, 119 <0-001
Adjusted]|| 12.7* 12.4,13-0 12.3* 12.0, 126 13-411§ 13.2, 135 11.9% 11.3, 12.6 <0-001
Caffeine (mg/d)
Crude 56§ 4.9, 6-3 6-1*§ 5.3, 6-8 5-01§ 4.6,5-3 8-4*t1 6-1,10-6 <0-001
Adjusted|| 56§ 5.0, 6-3 6:1*§ 54,67 4.91§ 4.5,5.3 9-0*tt 7-4,10-5 <0-001

* Mean value was significantly different from that for ‘preschool’ (P<0-05).

1 Mean value was significantly different from that for ‘home’ (P<0-05).

1 Mean value was significantly different from that for ‘other homes’ (P<0-05).
§ Mean value was significantly different from that for ‘restaurants’ (P<0-05).

|| Means adjusted to child’s energy intake, sex and BMI, and maternal age and education (years).

of the ‘healthy foods’” (fruit and vegetables; cereals; dairy pro-
ducts; white meat, fish and eggs), a score of 1 was attributed;
to children in the quartile of intermediate consumption of
these foods a score of 2 or 3 was attributed; and to children in
the highest quartile it was attributed a score of 4. For the other
food groups (red meat; soft drinks; sweet and salty snacks) a
decreasing score was attributed when consumption increased.
For the ‘soft drinks’ group, the first two quartiles show no con-
sumption, so the children of both quartiles were scored with 1
and no one was scored with 2 points. The final score may vary
from 7 to 28 and a higher score represents better dietary
adequacy.

Statistical analysis

The comparison of mean daily intake of energy, macronutri-
ents, micronutrients and foods according to eating location

groups was performed using ANOVA. ANCOVA was used to
adjust for potential confounders: child’s energy intake, sex
and BMI, and maternal age and education. Bonferroni correc-
tion for multiple comparisons was applied.

Data analysis was performed using R® 3.0.1 (2013) statistical
software and SPSS® 20.0 software (SPSS, Inc., 2011). A signifi-
cance level of P<0-05 was considered in all analyses.

Results

Most of the meals were consumed at home (63:5%),
followed by the preschool (19:8%) and grandparents’ home
(9:3%). In other locations, a smaller number of eating
occasions were made: 2-7% in restaurants/coffee shops,
0-9% in babysitter’'s home, 0-9% in other relatives or friend’s
home and 2:9% in other places out of home. Most children
were classified into ‘Preschool’” group (55:2%), followed by
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Table 5. Mean daily intake of selected micronutrients according to eating location groups
(Mean values and 95 % confidence intervals)
‘Home’ ‘Other homes’ ‘Preschool’ ‘Restaurants’
Mean 95% ClI Mean 95 % Cl Mean 95% CI Mean 95 % Cl P

Folate (png/d)

Crude 216 206, 226 209 201, 217 217 212, 221 208 189, 227 0-433

Adjusted]|| 223 215, 231 213 205, 221 212 207, 217 220 202, 238 0-118
Vitamin C (mg/d)

Crude 56-4* 54-0, 58-8 59-3 56-6, 62-1 61-61 60-1, 63-0 54.7 48.5, 61-0 0-001

Adjusted]|| 58-4 56-1, 60-8 60-3 57-9, 62-8 60-4 58.9, 61-8 57-0 51.4, 62:5 0-391
Vitamin A (pg retinol equivalents/d)

Crude 293 275, 311 283" 268, 298 3161§ 307, 326 265* 230, 299 <0-001

Adjusted]|| 304 288, 319 288 272, 304 311 302, 320 281 245, 316 0-058
Fe (mg/d)

Crude 17.0 15.0, 19-0 18-4 16-3, 20-6 17-2 160, 18-4 19-2 13-4, 25.0 0-621

Adjusted]|| 179 15-8, 19-9 19.0 16.9, 21.2 16-9 15.6, 182 19-8 15-1, 24-6 0-273
Mg (mg/d)

Crude 227*§ 223, 231 227*§ 223, 231 235t1§ 233, 238 211*tt 202, 221 <0-001

Adjusted|| 232 229, 234 230 227, 233 232§ 231, 234 223* 216, 229 0-026
Phosphorus (mg/d)

Crude 1231§ 1209, 1254 1238§ 1215, 1262 1243§ 1230, 1256  1128*tf 1073, 1183 <0001

Adjusted]|| 1250§ 1234, 1267 1251§ 1234, 1268 1228 1218,1238  1187tf 1149, 1226 0-002
Na (mg/d)¥

Crude 2305* 2254, 2355 2354* 2303, 2404 2492t1§ 2464, 2520 2248* 2132,2364 <0.-001

Adjusted|| 2353* 2313, 2392 2388*  2348,2429 24601t 2437, 2485 2333 2241,2425  <0-001
Ca (mg/d)

Crude 1096§ 1069, 1123 1104§ 1076, 1131 1092§ 1076, 1108  986*1% 924, 1048 0-006

Adjusted|| 1107  1083,11351 1112§ 1088, 1137 1081 1067, 1096 10271 972, 1082 0-009

* Statistical significant difference with group ‘preschool’ (P<0-05).

1 Statistical significant difference with group ‘home’ (P<0-05).

1 Statistical significant difference with group ‘other homes’ (P<0-05).
§ Statistical significant difference with group ‘restaurants’ (P<0-05).

|| Means adjusted to child’s energy intake, sex and BMI, and maternal age and education (years).

9 Intrinsic Na plus Na estimation for cooking.

‘Home’ (21:1%), ‘Other Homes (19-9%) and ‘Restaurants’
(3:8%) (Table 2).

Table 4 presented the crude and adjusted mean daily intake
of energy, macronutrients, fibre and caffeine according to
eating location groups. Groups ‘Preschool’ and ‘Restaurants’
were those presenting higher differences in intake. In
multivariate analysis, ‘Preschool’ was characterised by a sig-
nificantly higher energy and fibre intake and a lower intake
of total fat compared with the other three groups. Group
‘Restaurants’ was distinguished from the other groups by
presenting significantly lower protein intake and higher
intake of saturated fat and caffeine. Group ‘Home’ revealed
no statistical significant differences in overall intake from the
group ‘Other homes’. The intake of sugars, polyunsaturated
fat and 7-6:1-3 ratio was not different between groups.

Regarding micronutrients, ‘Preschool’ and ‘Restaurants’ were
those groups with the highest significant differences in intake
(Table 5). In multivariate analysis, ‘Preschool’ was characterised
by a significant higher intake of Na than ‘Home’ and ‘Other
homes’, and a higher intake of Mg than ‘Restaurants’. ‘Restau-
rants’ had a lower intake of phosphorus than ‘Home’ and
‘Other homes’, a lower intake of Ca than ‘Other homes’.
‘Home’ showed no significant differences in micronutrients
intake compared to ‘Other homes’. In addition, there were no
significant differences between groups in the intake of folate,
vitamin C, vitamin A and Fe.

The mean intake of food groups according to eating
location groups was shown in Table 6. In multivariate analysis,
‘Preschool’ was characterised by a higher consumption of veg-
etables and bread/breakfast cereals than all the other groups;
a higher fruit intake than ‘Home’” and ‘Restaurants’; higher fish
but lower meat intake than ‘Home’ and ‘Other homes’; and
higher consumption of fats/oils but lower of soft drinks than
‘Other homes’ and ‘Restaurants’.

Group ‘Restaurants’ was characterised by a higher con-
sumption of cakes, salty snacks, soft drinks and fruit juices
than ‘Home’ and ‘Preschool’; and a lower consumption of
pasta/rice/potatoes and dairy products than the other groups.

Group ‘Home’ showed no significant differences in food
consumption comparing to ‘Other homes’. No significant
differences of sugar and confectionery consumption were
also observed between eating location groups.

The mean score of the dietary adequacy index according to
eating location groups could be observed in Table 7. In multi-
variate analysis, children in group Restaurants’ had lower
mean scores than children in the other groups and group
‘Preschool” had a higher mean score in the dietary adequacy
index compared with the other groups.

Discussion

The results of this study show that preschool children who
have more meals at preschool setting (‘Preschool’ group)
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Table 6. Mean weight of each food group consumed between different eating location groups

(Mean values and 95 % confidence intervals)

‘Home’ ‘Other homes’ ‘Preschool’ ‘Restaurants’

Food and beverages () Mean 95% Cl Mean 95 % Cl Mean 95% Cl Mean 95% ClI P
Vegetables

Crude 118*t 113, 122 115* 112, 119 131118 128, 133 104*t 93.8, 113 <0-001

Adjusted]|| 120*t 116, 124 117 113, 121 129118 127,132 107*% 98-3, 116 <0-001
Fruit

Crude 151* 142, 131 156* 146, 166 177118 172, 182 137* 119, 155 <0-001

Adjusted]|| 159* 151, 168 160 151, 168 173t1 168, 178 143* 123, 162 0-001
Pasta, rice and potatoes

Crude 180"t 175, 185 179*t 174,183 189118 186, 191 156*1§ 145, 167 <0-001

Adjusted]|| 183t 179, 187 180t 176, 185 1871 184, 189 165*1§ 155, 174 <0-001
Bread and breakfast cereals

Crude 62-6* 59.8, 65-3 61.9* 59-2, 64-5 72.211§ 70-5, 73-9 57.3* 50-4, 64-2 <0-001

Adjusted]|| 63.7* 61-2, 66-3 62-6* 60-0, 65-2 70-911§ 69-3, 72-4 60-8* 55.-0, 66-7 <0-001
Sugar and confectionery

Crude 8.7 77,97 8.4 7-6,9-3 8.4 7.9, 89 7-3 5.3,9:2 0-640

Adjusted]|| 91 8-2, 10-0 8-6 77,95 8-2 77,87 7-9 5.9, 99 0-327
Cakes

Crude 401 36-7, 43-4 44-6 40-7, 48-5 44.7 42.7, 46-7 50-3 41.9, 58-7 0-042

Adjusted]|| 42.2t 38-9, 454 45.8 42.4, 491 43-61 41-6, 45-6 54.8*1 47.2, 62-4 0-017
Salty snacks

Crude 4.5t 33,57 5-5 4.2,6-7 4-1% 36, 4.7 9-0*t 5-4,12.7 0-001

Adjusted]|| 4.8t 37,58 5.7 4.6, 6-8 4.0t 33,47 8-6*t 6-1, 111 0-001
Dairy products

Crude 605t 587, 623 590t 572, 609 589t 578, 600 495*1§ 454, 536 <0-001

Adjusted]|| 6041 587, 621 594+ 576, 612 5871 576, 597 519*1§ 479, 559 0-002
Meat

Crude 96-31 92.6, 100 98-9t 94.9, 103 93-6 91-6, 95-5 84.41§ 76-9, 91-9 0-004

Adjusted]|| 98-4* 953, 101 100* 96-9, 103 92.41§ 90-5, 94-3 91.0 83-8, 98-2 <0-001
Fish

Crude 36-9* 34-4, 39-4 38.9* 36-4,41-4 46-618§ 45.2, 481 40-1 33.9, 46-3 <0-001

Adjusted|| 38.2* 35-8, 40-6 39-8* 37-3, 42:2 45.91§ 44.4, 47.3 421 36-5, 47-7 <0-001
Fats and oils

Crude 14.0*t 13-5, 14-6 13-4* 129,139 15-0118§ 14.7,15-4 11.9*f 10.7, 131 <0-001

Adjusted|| 14.4 13.9, 14.9 13.7* 131, 141 14.71§ 14.4,15.0 13.0* 11.8, 14.2 0-001
Soft dinks

Crude 51.3 43.4, 59.2 59.9 50-2, 69-7 48-3t 432, 53-4 76-2* 53.9, 98-4 0-014

Adjusted|| 53.7t 45.3, 62:2 62.1* 534,709 46-31§ 41.1,51.4 84.1*t 64-4, 104 <0-001
Fruit juices

Crude 15.0t 11.5, 186 199 15.8, 24-0 18.0 157, 20-2 30-0f 15.4, 44-6 0-020

Adjusted|| 16-6t 12.7, 205 20-3 163, 24-3 16-9t 14.5, 19-3 32-1*t 23.0, 41-1 0-008

* Statistical significant difference with group ‘preschool’ (P<0-05).

1 Statistical significant difference with group ‘restaurants’ (P<0-05).
1 Statistical significant difference with group ‘home’ (P<0-05).

§ Statistical significant difference with group ‘other homes’ (P<0-05).

|| Means adjusted to child’s energy intake, sex and BMI, and maternal age and education (years).

present a mean daily energy intake of healthy foods such as
vegetables, fruit, cereals and fish, and a global better dietary
adequacy, compared to other groups. These findings were
reflected in the differences found in nutrient intake between
the groups: more intake of carbohydrates and fibre and less
fat intake, corresponding to less saturated and monounsatu-
rated fat and cholesterol.

Comparing childcare with home, other studies found a
lower frequency of consumption of salty snacks in the after-
noon snack® and a higher intake of vegetables and lower
intake of sweet pastry at childcare®. A study with 1- to
3-year-old Dutch children®? described that although children
consumed similar amounts of energy both at home and at
childcare, they consumed most of their fruit and sweet
snacks at childcare and most of their vegetables at home. In

a systematic review'>, four studies showed no differences

in total energy intake per d between eating out and eating
at home in children, and only one study described a greater
total energy intake associated with eating out. In a study
with Sweden children aged 4—6 years®®, no differences
were found in nutrient density (including macro- and micro-
nutrients) between preschool and home diet except for dietary
fibre and fat, higher at preschool, and carbohydrate and sugar
intake, higher at home.

In the present study, higher Na intake in the ‘Preschool’
group seems contradictory, due to the lower consumption of
salty snacks. However, it may be explained by a possible
higher intake of soup and bread, foods that contribute more
to Na intake among adult population of Porto®®, and in a
study with Portuguese adolescents®, starchy foods were
identified as the major food source of Na intake. Na intake
is usually underestimated when assessed by dietary reporting
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Table 7. Mean score of the dietary adequacy index according to eating location groups

(Mean values and 95 % confidence intervals)

‘Home’ ‘Other homes’ ‘Preschool’ ‘Restaurants’
Index score| Mean 95% ClI Mean 95% ClI Mean 95 % Cl Mean 95% ClI P
Crude 17-6*t 17.3, 179 17-4*t 171,177 18-3t18§ 181, 18:5 15-4*1§ 14.6, 16-2 <0-001
Adjusted 17.6*t 17.3, 179 17.4*t 171,177 18-3t1§ 18.1, 184 15-5*1§ 14.8, 16-3 <0-001

* Statistical significant difference with group ‘preschool’ (P<0-05).

T Statistical significant difference with group ‘restaurants’ (P<0-05).
1 Statistical significant difference with group ‘home’ (P<0-05).

§ Statistical significant difference with group ‘other homes’ (P<0-05).
|| Index score range from 7 to 28.

9 Means adjusted to child’s energy intake, sex and BMI, and maternal age and education (years).

methods®®| so the consumption of Na could be even higher.

However, the possible non-differential bias on estimation does
not compromise the comparison between groups.

Children belonging to the group ‘Restaurants’ had a higher
intake of salty snacks, cakes, soft drinks and fruit juices, a
lower intake of vegetables and dairy products as well as
lower intake of some micronutrients (Mg, phosphorus
and Ca). In a study with Irish children aged 5-12 years®?,
fibre and micronutrient intakes were significantly higher at
home compared to the other locations (except school). Among
sixteen food groups analysed, only the intake of poultry, game
and meat products were higher outside home than at home.

A higher intake of caffeine in group ‘Restaurants’ compared
to all other groups could be explained by the higher
consumption of soft drinks observed in this group. Soft
drinks are one of the groups that most contribute to caffeine
consumption in children””*®  and have also been described
as the major source of caffeine in a cohort of Portuguese
adolescents aged 13 years®”.

Comparisons between studies are particularly difficult due
to methodological differences: analysis of food service sector
as a whole v. a particular element of food service sector; anal-
ysis of a whole day or meals at the same day; different data
collection methods; different age categories used; different
definitions of out-of-home consumption. Relating to this last
point, the HECTOR project — Eating Out: Habits, Determinants
and Recommendations for Consumers and the European
Catering Sector4?
‘where the food/beverage was prepared’, that is, the definition
of eating out should include all foods that are not cooked
at home. Some studies based their definition on the
place where the food is prepared or obtained®**" but
others®*#42 such as the present study, based the definition
on where the food was consumed, regardless of the place

— recommends the use of the criterion

of preparation.

To assess dietary adequacy between the different groups, a
dietary adequacy index was developed, in which a higher
score indicates a more appropriate overall food consumption.
Even after adjustment for potential confounders, children in
group ‘Preschool’ obtained a higher score than children
from the other groups, that is, children in group ‘Preschool’
had a better dietary quality, according to this index. Moreover,
children in group ‘Restaurants’ showed a lower score than all
the other groups, which suggests that a higher frequency

of consumption in restaurants/coffee shops or other places
outside home contributes to a less healthy diet. In the study
mentioned earlier® with toddlers aged 15-24 months, the
most eaten food in lunches away from home were French
fries; soft drinks were more consumed away from home
than at home or at day care. In a study with American children
aged 6-12 years””, whose diet quality was assessed by the
Healthy Eating Index 2005, consumption outside home (exclud-
ing school) had a negative effect on this index score due to a
lower consumption of fruit, vegetables and whole grains and a
higher consumption of fat, saturated fat, sugars and Na. The
effect of meals from school on diet quality, in younger children,
did not differ from the effect of meals from home.

The use of this dietary adequacy index had some limi-
tations. There are a wide variety of quality indexes and
many arbitrary choices involved in the development of an
index since the methodology used to develop them has not
been completely clarified
which foods should be included in diet quality indexes; for
example, some indexes do not include unhealthy foods. How-
ever, the use of the index enables to summarise data related to
food and nutrient intake between the different eating location
groups. To test the index performance, we compared nutrient’s
intake after divided children into two groups (through median
score of 18) and children with higher index scores had a
significant higher mean intake of protein, fibre, vitamin C,
vitamin A, folate, Mg, phosphorus, Na and Ca, and had a
lower mean intake of caffeine and fat (data not shown).

The a priori definition of eating location groups could be
discussed. Our theoretical assumption was to assume a
cut-off point that allows us to compare those who mostly
eat at home with others with a distribution by other locations,
since most of meals were performed, as expected, at home.
This cut-off point was based on the fact that we evaluated
3d, 2 weekdays and 1 weekend day, and these children nor-
mally do six meals a day and the most common is lunch and
one of the snacks at school, on average four school meals
(2 weekdays) in eighteen total meals, which results in about
20%, 80 % at home.

In the present study, dietary intake was evaluated through
3d food diaries. Food diaries have been described as the
most suitable method of intake assessment at the individual
level, particularly in children”. Nonetheless, the use of
food diaries led to a substantial loss of data due to study

. There is no consensus about
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low participation proportion. A high number of food diaries
were not delivered, were delivered incomplete or incorrectly
filled, which represents a methodological disadvantage of
the use of food diaries®>. However, no significant differences
were found for child’s sex and BMI and maternal age and
education between the sample in the present study and the
remaining cohort.

An additional constraint was the difficulty in estimating food
portions, when no photo manual or scales were available.
However, instructions were given to parents to weigh foods
whenever possible, record the weight of the package or
describe portions using household measures. When the
caregivers did not indicate the portion size or when a food
or beverage did not have a standard portion, a mean portion
size, previously defined and described in the coding manual
for children’s consumption, was assumed.

To increase the quality of dietary assessment, instructions
were given to parents to give the food diary to the caregiver
(e.g. teacher at preschool or grandparents) when children
did not eat at home. However, information on who filled
the food diary was not registered, which is another limitation
of the study.

Analysing food consumption by eating location and not just
outside/inside home has the advantage of providing a better
understanding of out-of-home consumption and enables
subsequent specific interventions for foodservices in the insti-
tutional sector (especially in schools) and in the commercial
sector. The analysis by eating location groups minimises the
error of the association of certain foods to specific meals,
which is a further strength of this study. The usual analysis
of eating location does not have into account the possibility
of confounding by the type of meal. For example, meals
that were eaten substantially at preschool were always morn-
ing snacks, lunch or afternoon snacks. So they cannot measure
if the effect is of the type of meal or eating location.

A further strength of this study is the inclusion of foods and
beverages and not only nutrients. Finally, this study is part of a
population-based cohort study with a large sample size, led by
an experienced team, which contributes to minimise bias and
supports the validity of the results.

In conclusion, preschool setting seems to contribute to a
higher intake of nutrient-dense foods and a reduced consump-
tion of energy-dense foods. However, a higher salt intake
was also observed compared with the other eating locations.
By contrast, the consumption in restaurants/coffee shops
and other locations outside home seems to contribute to
energy-dense food intake and reduced consumption of nutri-
ent-dense foods. Consumption at parent’s home did not differ
from consumption at other homes, and when compared with
preschool, it was associated with a lower intake of vegetables,
fruit, bread, fish and higher intake of meat.

These findings may suggest some health policies impli-
cations such as the need of reducing salt in dishes, namely
in soups at preschools. Schools have the potentiality to
create an environment where healthy nutrition and behaviour
are promoted, influencing the availability of certain foods and
teaching about healthy nutrition. Our findings also suggest the
need to encourage parents and other caregivers to offer more

fruit and vegetables to their child at home and try to make
healthier choices when eating at restaurants or coffee shops.
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