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Abstract

Objective

Results from the European Pro Children study showed that intake of fruit and vegetables was highest
among Portuguese children, but still lower than the daily recommended intake levels. The objective of this
study was to identify gender and regional differences in intake and related personal and environmental
determinants among 11- 1o 13- year old Portuguese children.

Design/setting/subjects

As part of the Pro Children study a cross-sectional survey was carried out in October-December 2003
among 2134 Portuguese children and 1314 mothers. Data was collected by means of self-administered
questionnaires. Intake was assessed by a 24-hour recall and food frequency questions. Potential deter-
minants were demographic, personal, perceived social-environmental and perceived physical-environ-
mental factors and mother’s frequency of intake.

Results

Children’s intake of fruit and vegetables was low for both genders and in all regions. Boys reported less
[frequent intake than girls in all regions except for fruit in Lishoa. Children from Lishoa and Algarve
reported lowest mean and least frequent intake of fruit and vegetables. Knowledge of daily recommend-
ed intake levels, taste preferences, perceived parental modelling bebaviour, and mother’s intake were
strongest associated with children’s daily intake of fruit and vegetables. These determinants were associ-
ated fairly consistently across genders and regions.

Conclusions

This study did not reveal large gender and regional differences in determinants related to intake of fruit
and vegetables. Interventions should in particular address children’s knowledge and taste preferences
and parental intake.
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Resumo

Objectivo

Os resultados do projecto europeu Pro Children demonstraram que o consumo de fruta e horticolas pelas
criangas portuguesas foi o mais elevado, mas ainda assim inferior as recomendagoes. O objectivo deste
estudo foi identificar as diferencas entre géneros e regioes, em criangas portuguesas de 11 a 13 anos de
idade, no consumo de fruta e horticolas e determinantes pessoais e ambientais.

Metodologia

Como parte do projecto Pro Children foi levado a cabo um estudo transversal de Outubro a Dezembro
de 2003 com 2134 criangas portuguesas e 1314 mdes. Os dados foram recolbidos através de questiond-
rios de auto-administragdo. O consumo foi avaliado através da recordagdo das 24 horas anteriores e
questoes de frequéncia alimentar. Os potenciais determinantes foram factores demogrdficos, pessoais,
socio-ambientais e fisico-ambientais e a frequéncia de consumo pela mde.

Resultados

O consumo de fruta e horticolas pelas criangas foi baixo para ambos os géneros e em todas as regioes.
Os rapazes reportaram uma ingestdo menos frequente do que as raparigas em todas as regioes, excepto
para a fruta em Lishoa. As criangas pertencentes a Lishoa e Algarve reportaram uma ingestdo média e
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frequéncia de ingestdo inferiores. O conbecimento das recomendagoes de ingestdo, as preferéncias, a
percepgdo da modelagem parental e o consumo das mdes foram os factores com associacdo mais forte a
ingestdo didria de fruta e horticolas pelas criangas. Estes determinantes estiveram associados de forma
consistente nos dois géneros e nas diversas regioes.

Conclusoes

Este estudo ndo revelou grandes diferengas em fungdo do género ou da regidio nos determinantes de con-
sumo de fruta e horticolas. Futuras intervengoes devem focar o conbecimento sobre as recomendagoes,
as preferéncias das criangas e a ingestdo parental.

Palavras-chave:
Consumo de fruta e horticolas; Determinantes; Portugal; Género; Regido.

INTRODUCTION

Fruit and vegetable consumption among European children has shown to be low compared with the WHO
population goal and national recommendations *3, Fruit in general probably protect against cancers of the
mouth, pharynx, larynx, oesophagus, lung, and stomach *. An adequate fruit and vegetable consumption
might also be related to the prevention of chronic diseases later in life °. Increasing children’s and adoles-
cents’ fruit and vegetable intake is important since they have higher physiological needs for nutrients as
they grow. Moreover healthy food habits acquired early in life might track into adulthood *. In addition,
food preferences and habits might be easier to change during childhood .

The Pro Children cross-sectional survey was carried out in October-December 2003 and designed to gather
information about the actual fruit and vegetable consumption among 11- to 13-year-old children and their
parents in nine European countries. Results showed that the consumption was low in all countries and
gender differences were found "', Between country differences in fruit and vegetable consumption were
found, but no clear North-South gradient as reported in previous studies %, The traditional diet in Portu-
gal, as in other Southern European countries, has a high content of fruit and vegetables and is often referred
to as the “Mediterranean diet” *°. It has been suggested that people in the southern countries are changing
their dietary habits, and gradually adopting a more “northern” diet including more meat and animal fat V7,
Several studies and reviews have shown that personal factors, such as knowledge and taste preferences,
and environmental factors, such as availability, are related to children’s fruit and vegetable intake'® 12,
Recent socio-demographic and economic changes in Portugal, as well as changes in food availability, may
indicate that the Portuguese have acquired different dietary habits over the past decades. However, the
only Portuguese national dietary survey was conducted back in 1980 ', An observed decrease in the mean
availability of fruit and vegetables from 1990 to 2000, together with a high prevalence of overweight and
obesity among children # %, further state the need to focus on fruit and vegetable intake among children
as an important health-related policy objective. Investigating gender and regional differences in fruit and
vegetable intake within Portugal might give new insight into how these changes in dietary habits occur. To
assess regional differences, the five different administrative regions; i.e. Norte, Centro, Lisboa e Vale doTejo
(Lishoa), Alentejo and Algarve in which Portugal is organized, were used ..

The aims of this present study, with a specific focus on gender and regional differences, are to (1) assess
the intake of fruit and vegetables among Portuguese children, both in grams per day and usual frequency
of intake, (2) describe the proportion of children reporting positively to potential personal, social and
environmental determinants, (3), assess strength of the associations between presumed determinants and
daily frequency of intake.

METHODS

Study population

Schools were chosen as the sampling unit, and 2535 children from 27 schools, randomly distributed and
from all the five Portuguese regions and an equal number of parents were included. The participation rate
was high with 98.4% of the children and 83.4% of the parents participating. Data from 2134 children and
1660 parents, of which 79.2% were mothers, was entered after exclusion of questionnaires due to lack of
reliability and parental written consent »#. Research clearance and written consents from the parents were
obtained before including the children in the cross-sectional survey. The completion of the questionnaire
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was voluntary and parents could demand that their child’s questionnaire should be destroyed. The Pro Chil-
dren project adheres to the Helsinki Declaration and the convention of the Council of Europe on human
rights and biomedicine.

The instrument

A precoded self- administered questionnaire (http://www.prochildren.org) to assess fruit and vegetable in-
take as well as possible determinants * was developed based on a theoretical model 7/, a literature review *
and interviews *. The Pro Children theoretical framework distinguished the most distal physical environmen-
tal determinants, social environmental determinants and the most proximal personal determinants of fruit
and vegetable intake ” i.e. applied a social-ecological approach, as has been suggested by others 2%,

All children were asked to fill in the questionnaire during one school session, in the classroom under the
supervision of the classroom teacher. In addition, all participating children received a closed envelop with a
questionnaire to take home to be filled in by one of their parents. This questionnaire was again returned by
the children to the classroom teacher.

Fruit and vegetable consumption was assessed among both the children and the parents, by means of a 24-
hour recall asking about yesterday’s fruit and vegetable intake and food frequency questions (FFQ) measu-
ring usual daily fruit and vegetable intake. The 24-hour recall was used for measuring group mean intake. The
FFQ included one question assessing daily intake of fresh fruit and three questions assessing daily vegetable
intake (salad, raw vegetable and cooked vegetables) >3

The potential determinants were assessed among the children and divided into demographic, personal, per-
ceived social environmental and perceived physical environmental factors. The demographic factors included
were gender, age and region. In addition mother’s educational level (completed more or less than 10 years
of education) was included from the parents” questionnaire. The personal factors included were knowledge
about the national recommendations, general liking of fruit and vegetables and preferences for 12 different
kinds of fruit and vegetables. The perceived social-environmental factors were modelling, active parental en-
couragement, demand family rule and parental facilitation. Of the perceived physical-environmental factors
availability at home was included. All factors, except knowledge, were assessed using a bipolar five-point
scale, ranging from never/! fully disagree/dislike very much (=-2) to yes, always/I fully agree/like very much
(=2). When less than half of the items for a scale were given, the scale was coded as missing. Prior to data
collection, validity and reliability of questionnaires have been tested in separate studies. Spearman rank cor-
relations between the frequency questions and 7-day food records were between 0.40-0.53. Test-retest Spe-
arman rank correlations were between 0.47-0.84 *. Further information about the reliability and validity of
the potential determinants assessed in the children’s questionnaire * as well as reliability and validity of the
dietary part of the children’s questionnaire 31 and parents’ questionnaire  has been previously published.
For this study internal consistency of the scales has been assessed again, and revealed Cronbach’s alpha
values between 0.52-0.80 for fruit and 0.73-0.89 for vegetables, indicating similar or better reliability than in
the reliability study *.

Statistical analysis

All analysis were done separately for fruit and vegetables. First descriptive statistics were conducted to assess
intake of fruit and vegetables, both in grams and in frequency, as well as proportions of the children consu-
ming at least 400 grams, i.e. the amount recommended by the WHO °. Second, proportions of children res-
ponding positively to the different determinants were assessed. Finally, logistic regression analyses were run
to assess possible determinants of daily fruit and vegetable intake (0, no daily intake versus 1, daily intake).
Determinants were also dichotomized into 0 (negative or neutral, -2 to 0.49) or 1 (positive, >0.49 to 2) *.
Data from the mothers, i.e: mothers’ frequency of intake and educational level, was only included in a second
model to maintain the large sample and statistical power. The proportion of children reporting positively to
the different factors and the results from the logistic regression will only be presented for both genders and
the five regions separately, due to previous publications presenting data from the total Portuguese sample '
3. The programme software SPSS (Statistical package for Social Science) version 14.0 was used for all analyses.
All p-values are two-sided and 5% level of significance was used.

RESULTS

Characteristics of the sample
Characteristics of the study population are shown in Table 1. The largest proportion of children came from
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Norte, while less than 10 percent came from each of Alentejo and Algarve regions. The mean age was 11.5
years (SD = 0.45) and the gender distribution was almost equal.

Table 1: Characteristics of the study population: The Portuguese Pro Children Study

Characteristics N %
Region
Norte 766 359
Centro 461 21.6
Lisboa e Vale do Tejo 543 254
Alentejo 176 8.2
Algarve 188 8.8
Gender
Girls 1122 52.0
Boys 1012 47.4
Age
11 years 1270 59.5
> 11 years 864 40.5
Educational level of mother
<10 years 723 62.0
=10 years 443 38.0

Intake of fruit and vegetables

Children’s mean intake, both in grams and daily frequency of intake, is shown in Table 2. Fewer children
reported to consume vegetables daily compared to fruit. For frequency gender differences were found, with
more girls then boys reported to eat fruit (p<<0.05) and vegetables (p<<0.001) daily. Regional differences
were found for intake in grams (p<<0.001) as well as for daily intake (p<<0.001). Highest mean intake of fruit
was reported in Norte and lowest in Lisboa. Most daily fruit consumers were found in Centro, and fewest
in Lisboa. Centro showed the highest mean vegetable intake as well as with the highest percentage of daily
vegetables consumers, while lowest intake in grams and frequency was found in Algarve.

Table 2: Intake (in grams) from the 24-h recall, and percentage of children reporting daily in-

take from the FFQ: The Portuguese Pro Children Study

Fruit 24-hour recall (grams) FFQ (%)
Total sample Girls Boys Total sample  Girls Boys
(n=2118) (n=1115) (n=1003) (n=2095) (n=1107)  (n=988)
Mean 95%CI Median 25th  75th  Mean  Median Mean  Median
Total 153 147158 150 50 200 152 150 153 125 56.5 59.0 53.7
Norte 165 155-174 150 100 200 164 150 165 150 55.8 59.7 518
Centro 153 143-164 150 100 200 156 150 149 150 63.2 65.5 00.4
LVT 132 122-141 100 50 200 126 100 137 100 49.6 49.4 49.8
Alentejo 156 137-176 150 50 200 151 150 165 150 59.8 60.7 58.2
Algarve 159 141-177 150 100 200 166 150 152 100 59.6 635 55.2
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Vegetables ~ Total sample (n=2118) Girls Boys Total sample  Girls Boys
(=1115) (n=1003) (n=2110) (0=1112)  (n=998)

Mean 95%CI Median 25th  75th  Mean  Median Mean  Median

Total 111 107-115 80 30 160 112 90 110 80 50.1 558 439
Norte 117 110-124 96 40 170 114 100 120 90 51.0 57.2 445
Centro 123 113132 100 40 180 128 120 116 100 58.2 643 50.5
LVT 101 93-110 80 0 160 100 80 103 80 45.0 511 39.0
Alentejo 118 101-134 100 30 180 113 80 125 100 53.1 54.2 515
Algarve 80 6794 60 0 120 91 80 69 40 387 41.7 35.6

Only 21.4% of the children reported to reach the WHO recommendation of 400 grams of fruit and vegetables
per day. No significant gender differences were found, but regional differences were found ranging from
11.8% of the children in Algarve to 25.4% of the children in Norte.

Proportion reporting positively to factors regarding fruit and vegetable consumption

Table 3 shows the proportion of girls and boys in each region reporting positively to the different determi-
nants of fruit and vegetable consumption. Overall, more children reported positively to determinants of fruit
intake than to determinants of vegetable intake. One exception was found for parental facilitation, with more
children reporting parental facilitation for vegetable intake than parental facilitation for fruit intake.

Fruit

Significant gender differences were found for liking (p<<0.05) and preferences (p<<0.001), with girls being
more positive than boys in most regions, while more boys reported positively to parental facilitation than
girls (p<<0.001). Significant regional differences were found for knowledge about the recommended intake
levels (p<<0.05), with Centro showing least and Alentejo showing most children reporting correct knowled-
ge. The proportion of children reporting to perceive their parents to actively encourage and to demand them
to eat fruit daily was lowest in Algarve and highest in Alentejo and Centro (p<<0.05). Proportion of children
responding positive parental facilitation was lowest in Lisboa and highest in Centro (p<<0.05).

Table 3a: Proportion (%), with 95% confidence intervals of boys/girls reporting positively to
determinants regarding fruit intake: The Portuguese Pro Children Study

Fruit Regions

Norte Centro LVT Alentejo Algarve
Determinants  Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
Personal factors
Knowledge 428 41.8 40.0 453 444 38.0 57.5 574 448 489

(79477)  (368469) (339461)  (384521)  (385503) (321439) (48.0-67.1) (455-693) (347549  (38659.2)
Liking 95.4 93.4 97.7 94.4 92.8 93.9 98.1 92.6 94.7 86.4

©3197.7)  (910957)  (953-100)  (91.897.1)  (89.8958) (90.997.0) (943-100)  (87.9:973)  (888100)  (80.3:925)
Preferences 95.4 913 94.9 88.6 93.2 89.9 933 92.4 96.8 94.6

(929978)  (38793.8) (917:982) (848923)  (899966) (365932) (884-983) (862987)  (927-100)  (90.4988)

Perceived social environmental factors

Modellng 837 81.1 855 825 799 813 81.1 79.1 §7.2 736
(199875)  (772850) (BLOS0N) (74876  (51846) (66861 (35888 (695887) (193952  (6538L8)

Active paren-  77.5 76.9 84.0 79.9 779 78.8 84.4 82.8 09.3 73.5

EIe i?coumge’ (B28LY)  (125813) (9.1889) (743854) (27831 (B6SLI) (7699L9) (36920  (98789)  (B.6833)

Demand fami- 746 736 772 80.0 7.1 745 87.7 776 65.6 678

ly rule

(702790)  (69.178.1) (721823)  (T41859)  (719623) (69.2-79.8) (80.7-948) (688865)  (559-753)  (57.8778)

Revista da SPCNA



Parental 322 40.1 395 457 26.2 3838 311 493 344 39.8
facilitation Q74370)  (35.2450) (334456)  (388526) (05319) (33.1444) (219403) (377608)  (245443)  (29.650.0)
Perceived physical environmental factors

Availabilityat ~ 95.3 92.7 90.2 93.0 95.4 91.6 9.3 94.1 93.7 88.8
home 930977)  (903951) (86793.6) (89.1969)  (924984) (887946) (923-100)  (89.199.)  (88.0:99.4)  (82.9-94.7)

Vegetables

No significant gender differences were found regarding potential determinants of vegetable intake. Some
regional differences were observed. Proportion of children reporting correct knowledge was lowest in Centro
and highest in Alentejo (p<<0.001). Algarve had the lowest number of children reporting positively to liking
while Alentejo and Centro scored highest (p<<0.05). Demand family rule was lowest in Algarve and highest
in Alentejo (p<<0.05). Proportion of children reporting positively to modelling and parental facilitation was

lowest in Algarve and highest in Centro (p<<0.05).

Table 3b: Proportion (%), with 95% confidence intervals of boys/girls reporting positively to

determinants regarding vegetable intake: The Portuguese Pro Children Study

Vegetables Regions

Determinants  Norte Centro LVT Alentejo Algarve
Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
Personal factors
Knowledge  38.1 37.9 30.8 354 389 36.2 59.6 40.6 38.5 42.7
(333-43.0)  (33.04429)  (250366) (288419) (33.0449) (302-421)  (50.1692) (288523) (28.6-485)  (32.4:53.0)
Liking 05.0 04.5 08.1 04.1 04.6 03.6 060.7 82.1 574 50.0
(603-69.8)  (59.6:694)  (623739)  (57570.7)  (588705)  (57.8694)  (582752) (TL4927) (47367.6)  (39.6-60.4)
Preferences  50.4 434 52.0 53.3 53.6 527 53.8 62.7 527 50.6
(454:554)  (383-486) (458581)  (463-603) (47.6597) (46.6587)  (443634) (S0.7746) (42463.0)  (40.1-6L1)
Perceived social environmental factors
Modelling 74.0 69.5 74.1 72.7 60.7 66.0 62.9 73.8 56.4 02.5
(604783)  (65.0741)  (68779.6)  (66.6789)  (54866.6) (602719)  (538719) (623853) (464664)  (52.1.72.9)
Active 731 03.0 76.2 70.9 67.8 00.5 09.1 80.3 05.2 71.1
parental
encouragement
(683779)  (382:678)  (0.68L7)  (645774)  (618739) (606725)  (602781) (69.691.0) (55475.0)  (60.4-81.7)
Demand 04.2 04.1 083 657 61.0 04.0 76.2 71.6 553 57.8
family rule
(59.4-69.0)  (59.:69.0)  (624741)  (59.1722)  (55.0-669)  (58.0699)  (677846) (611-822) (452:655)  (47.4-68.1)
Parental 523 53.9 57.2 54.4 463 479 49.5 53.7 42.6 40.0
facilitation
(473573)  (48859.0) (SLO-634)  (474614)  (40.1524) (417540)  (39.8592) (416658 (325526)  (29.7503)
Perceived physical environmental factors
Availability at 82,5 83.0 81.6 813 79.2 79.2 80.7 80.6 79.6 72.2
home
(787862)  (79.1868)  (76.886.4)  (759-86.8)  (742841) (742842) (80.1:933) (783948) (70.8883) (63.3-8L1)

Determinants of daily fruit and vegetable intake
Results from the logistic regression analyses are shown in Table 4, again for both genders and the different re-
gions. When including mothers’ data in a second model, the sample size decreases dramatically (fruit n=999,
vegetables n=1002). Since only small differences between both models were found, only results from the
analyses excluding data from the mother’s questionnaire are presented in Table 4, while significant differen-
ces found when including mother’s data are described.
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Daily fruit intake

Daily fruit intake was more likely to be reported by children who had correct knowledge, who liked fruit, with
a preference for many different fruits, who experienced positive role models and by those who perceived
their parents to demand them to eat fruit every day. Only girls reported more frequent fruit intake when they
perceived more parental demand. In most regions daily fruit intake was associated with knowledge, liking
and/or preferences for fruit. Parental influences, i.e. modelling or demand family rules were significantly
associated with daily fruit intake only in Norte, Lisboa and Alentejo. When including mothers’ data, mothers’
intake of fruit was significantly associated with daily fruit intake in the same regions.

Table 4a: Logistic regression (OR and 95% CI) with reported frequency of daily fruit intake as
dependent variable and demographic, personal, social environmental, and physical environ-
mental factors per region: The Portuguese Pro Children Study

Fruit
Total sample Regions
Variables Girls (n=946) ~ Boys (n=814)  Norte (n=656) ~ Centro (n=380)  Lisboa' (n=427) Alentejo (n=148)  Algarve(n=149)
Region
Norte 1(ref) 1(ref)
Centro 1.25(0.85-1.82)  1.35(0.90-2.04)
VT 0.72(0.50-1.04)  1.07(0.74-155)
Alentejo 0.82(0.50-1.35)  1.03(0.56-1.89)
Algarve 0.94(0.56-1.59)  1.02(0.59-1.77)
Gender
Girls 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
Boys 0.76(0.54-1.06)  0.85(0.55133) 1.18(0.78-1.80)  1.07(0.49-232)  0.79(0.40-1.59)
Age
11 years 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)

> 11 years 116087153  091(0.67-123)  082(0.58-1.15)  125(080-196) 1.22(0.80-1.87)  136(0.64287)  0.72(0.36-1.45)

Personal factors

Knowledge 178(134236)  202(150273) 185(132261) 167(106:2.63) 2.19(1.43-334)  2.87(134-6.14)  194(0.97-2.88)
Liking 375(172-817)  231(L154.64) 444(1.60-1234)  206(0.567.60) 3.24(1.13-930) 8.92(0.8692.24)  0.68(0.18-2.62)
Preferences 360(183-7.06)  267(153466)  358(157-8.13)  3.00(129695)  396(170:923)  155(036664)  147(020-1072)

Perceived social-environmental factors
Modelling 208(1413.06)  1.86(124277)  1.83(1.16291)  163(0.85-3.13) 2.13(1.19381)  449(1.57-12.83)  153(0.59-3.97)

Active parental  0.90(0.60-136)  1.06(0.69-1.62)  161(1.00-2.60)  0.93(0.44-194) 0.67(0.36-124)  030(0.09-L.07)  0.59(0.24-1.49)
encouragement

Demand family  1.58(1.07-2.32)  1.45(0.97-2.17)  1.61(1.03-2.54)  1.06(0.54-2.10) = 2.52(1.38-4.57)  2.91(0.92-9.26)  0.76(0.32-177)
rule

Parental 1.12(0.82-1.51)  0.98(0.72-132)  1.18(0.83-1.69)  0.87(0.55-1.37)  1.02(0.65-1.61)  0.86(0.40-1.87)  1.35(0.65-2.79)
facilitation

Perceived physical environmental factors

Availability 1.21(0.64-2.27)  1.11(0.60-2.07)  130(0.59-291)  0.61(0.25-1.48)  2.55(0.89-7.28)  1.11(0.11-11.39)  2.71(0.62-11.82)
athome

Daily vegetable intake

As for fruit, daily vegetable intake was more likely to be reported by children with correct knowledge, who
liked vegetables and preferred many different kinds of vegetables, and who experienced positive role models.
Some gender differences were found regarding parental influences; i.e. boys reported more frequent vegeta-
ble intake when they perceived more parental demand, while girls reported more frequent intake when they
experienced more parental facilitation or higher availability.
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Some regional differences were found. In Norte, Centro and Lisboa, likelihood of daily vegetables intake was
higher if being a girl. Knowledge, liking, preferences and modelling were significant in most regions, except
Algarve and Alentejo probably due to smaller sample sizes. In Lishoa mothers’ intake of vegetables was sig-
nificantly associated with children’s intake while mother’s educational level was significantly associated with
daily vegetable intake in Norte and among girls; i.e. higher intake when higher mothers’ educational level.

Table 4b: Logistic regression (OR and 95% CI) with reported frequency of vegetable daily intake
as dependent variable and demographic, personal, social environmental, and physical environ-
mental factors per region: The Portuguese Pro Children Study

Vegetables
Total sample Regions
Variables Girls (n=945)  Boys (n=836)  Norte (n=0682) Centro (n=379)  Lishoa! (n=426)  Alentejo (n=144) ~ Algarve (n=150)
Region
Norte 1(ref) 1(ref)
Centro 1.44(0.99-2.11)  1.12(0.75-1.68)
VT 0.95(0.65-137)  0.81(0.55-1.18)
Alentejo 0.93(0.55-157)  1.06(0.58-1.93)
Algarve 0.64(037-1.09)  0.68(038-1.22)
Gender
Girls 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
Boys 0.63(0.45-0.88)  0.48(0.31-0.76)  0.55(0.36-0.84)  0.55(0.36-0.84)  0.81(0.40-1.65)
Age
11 years 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)

>1lyears  090(0.68121) 099(0.73133) 087(061-123) 089(0.56-140)  110(0.71-1.69) 109(0.53-2.26)  1.08(0.53-2.20)

Personal factors

Knowledge 156(1.16:2.00)  197(145-2.67)  187(132-2.64)  163(1.00-2.67)  215(140331) 1210057255  123(0.59-2.55)
Liking 228(1.663.14)  200(141-283) 249(1713.64) 2.07(1.26341)  2.15(1313.54) 166(0.67-417)  1.71(0.733.97)
Preferences 140(1.05-188)  1.96(1432.68) 157(1.11-2.21)  193(1213.09)  149(0952.34) 125(0.59-2.65)  2.14(1.00-4.58)

Perceived social-environmental factors
Modelling 170(119-2.42)  1.52(1.05220)  172(1.12-2.64)  226(1.26-4.07)  1.68(1.02-2.75)  1.53(0.58-4.00)  0.68(0.28-1.66)

Active parental  097(0.64-147)  1.03(0.70-153)  1.25(0.81-1.93)  071(0.35-145)  0.88(0.49-158)  1.19(0.403.57)  0.63(0.23-1.77)
encouragement

Demand 1.18(0.80-1.76)  1.61(1.09-2.36)  1.41(0.93-2.14) ~ 1.48(0.742.94)  1.77(0.98-3.20)  1.10(0.42-2.89)  1.03(0.38-2.79)
family rule
Parental 145(1.07-1.97)  1.02(0.74-1.40)  1.17(0.82-1.66) ~ 1.19(0.71-1.98) ~ 121(0.77-1.90)  1.55(0.73-3.28)  1.44(0.65-3.22)
facilitation

Perceived physical-environmental factors

Availability 1.61(1.07-2.44)  0.95(0.61-1.48)  1.16(0.71-1.90) ~ 1.43(0.71-2.88)  1.16(0.61-2.21) ~ 1.62(0.51-5.16)  1.56(0.61-3.95)
at home

DISCUSSION

This study showed that both gender and regional differences were found for intake. Girls report a more fre-
quent consumption of both fruit and vegetables than boys. Children in Algarve reported low vegetable intake,
both in portions and frequency. Lisboa, an urban area, was found to be the region where children reported
the lowest and least frequent intake of fruit and vegetables.

To our knowledge, regional differences in intake of fruit and vegetables among Portuguese children have
not been studied previously. Our study did not reveal determinants that could be of more importance in this
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region than in other regions, but low intake among mothers, particularly observed in this region, might play
a role. Knowledge of daily recommended intake levels, which was low in all regions, liking, modelling and
parental facilitation were found to be relevant in most regions and across both genders. Home availability
was not significantly associated with intake. Smaller sample size in Alentejo and Algarve, might explain why
almost none of the determinants remained significant in these regions. The effect sizes were in general larger
for determinants of daily fruit intake than for daily vegetable intake and girls reported being more positive to
factors regarding fruit and vegetable consumption than boys.

A recent comprehensive review * supports the finding that girls tend to have a higher or more frequent
intake of fruit and/or vegetables. The low consumption of fruit and vegetables among Portuguese children is
supported by the HBSC study %, Earlier studies among households % show differences in food consumption
between urban-rural areas. People in urban areas have been suggested to be the ones changing the dietary
habits more rapidly, moving away from the traditional diet. However a previous study found that urban areas
have a higher consumption of fruit than more rural areas ' while we found the opposite.

Knowledge, liking and modelling and parental facilitation were also found to be significant determinants in
other European countries . Preferences and parental intake were found to be important determinants in
other studies as well *.

Larger effect sizes or determinants of daily fruit intake and girls being more positive to than boys, is in line
with the previous results from the other countries in the Pro Children study 11. Why more boys report more
positively to parental facilitation, especially for fruit, needs to be further assessed, but may reflect the fact
that boys have a lower intake and therefore parents may try to facilitate the consumption more than they
do for girls.

Low levels of knowledge in theory should be simple to increase, and in view of the new dietary recommen-
dations in Portugal, published in November 2006 *, an important aim for the future should be to teach the
recommendations to all children in elementary schools.

Availability at home was not associated with intake, which might be explained by the fact that almost all
children reported to perceive high availability. However high availability does not necessarily implicate high
accessibility . Lately there has been an increased focus on the school food environment in Portugal, and
recognition of problems has lead to new recommendations published by the Portuguese Ministry of educa-
tion. A high proportion of the Portuguese children eat lunch at school, and schools might be a good setting
to generate an enabling environment for fruit and vegetable consumption, which has shown to be effective
in Norway®.

This study has some strengths and limitations. Fruit and vegetables are perceived as healthy and social accep-
table foods which may lead to a tendency to give social desirable answers. Not knowing the recommendations
may also lead to overestimation of intake *. The 24 hour recall covered only one day, and all data are self-
reported. However, self-reported data may be the only way to assess the beliefs, feelings and experiences of
people. Processing and quality control of the data #” and the prior validity and reliability studies are strengths
of this study **%, Moreover, a broad range, both personal and environmental determinants, based on a the-
oretical framework were included #'. Future research should include more questions on the most important
determinants, and also more sophisticated analyses, such as mediation analyses or testing interaction terms,
using multilevel analyses and a longitudinal study design. However, the aim of this exploratory study was to
get a better understanding of differences in schoolchildren’s fruit and vegetable intake among boys and gitls
in five Portuguese regions.

For this study a national representative sample is used. The number of children participation per region was
lowest in Algarve and Alentejo, but the number of schools was not much smaller than in the other regions.
Therefore we believe that the local samples are sufficiently representative for the regions. Geographical re-
gions may however not be the best way to divide Portugal. Unfortunately we could not assess urban/rural
differences, due to difficulties classifying schools in terms of rural/urban location. Therefore we choose to
use the five geographic regions.

In conclusion, this study shows that intake of fruit and vegetables is low among both boys and girls in all
Portuguese regions. Further, this study showed that personal factors and parental influences are among the
most important determinants and should therefore be targeted by an intervention. We did not find strong
differences in determinants between both genders and the five geographical regions. More studies are nee-
ded to get a better understanding gender and regional differences in fruit and vegetable intake and related
determinants. Studies assessing urban/rural differences can be recommended, as well as longitudinal studies
assessing the most relevant determinants with multi-item scales and exploring interactions and associations
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between personal determinants and the complex social and physical environment.
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