
Public Health Nutrition: 12(2), 259–266 doi:10.1017/S1368980008002930

General parenting styles are not strongly associated with fruit
and vegetable intake and social–environmental correlates
among 11-year-old children in four countries in Europe

I De Bourdeaudhuij1,*, SJ te Velde2, L Maes3, C Pérez-Rodrigo4, MDV de Almeida5 and
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Abstract

Objectives: To investigate whether fruit and vegetable (F&V) intake in 11-year-olds,
and social–environmental correlates of F&V intake such as parental modelling and
encouragement, family food rules and home availability, differ according to general
parenting styles in Belgium, The Netherlands, Portugal and Spain.
Design: Cross-sectional study.
Setting: Primary schools in four countries.
Subjects: Pupils and one of their parents completed questionnaires to measure
F&V intake, related social–environmental correlates and general parenting styles.
The sample size was 4555 (49?3 % boys); 1180 for Belgium, 883 for The Nether-
lands, 1515 for Portugal and 977 for Spain. Parenting styles were divided into
authoritative, authoritarian, indulgent and neglectful.
Results: No differences were found in F&V intake across parenting styles and only
very few significant differences in social–environmental correlates. The author-
itarian (more parental encouragement and more demands to eat fruit) and the
authoritative (more availability of fruit and vegetables) parenting styles resulted in
more favourable correlates.
Conclusion: Despite earlier studies suggesting that general parenting styles are
associated with health behaviours in children, the present study suggests that this
association is weak to non-existent for F&V intakes in four different European
countries.

Keywords
Fruit and vegetable intake

Parenting style
Europe

Determinants
Social–environmental

Recent research on fruit and vegetable (F&V) intakes

among 11-year-olds in nine European countries revealed

that intakes were below recommended levels in all

countries(1). Recent reviews suggest that parental and

family social–environmental factors such as family socio-

economic status, parental modelling and home avail-

ability may be relevant mediators of intakes and should

therefore be taken into account in intervention develop-

ment(2–4). Other studies on potential determinants of

health behaviour in children and adolescents suggested

that general parenting styles are also important(5–7).

Parental style refers to the general patterns of parenting

relevant for a broad range of topics and captures two

important elements: parental involvement and parental

strictness(8). In general, authoritative parenting char-

acterized by high parental strictness and involvement has

been found to be associated with more healthful behaviour

in children(9,10). Despite the current consensus on the

importance of family involvement in eating habits

in children and adolescents, very few studies have

investigated these general parenting styles in relation to

nutrition in general or F&V intake in particular. In the

review of Rasmussen et al.(2) six papers were identified

investigating F&V intake and some aspects of general

parenting styles. While three papers showed no sig-

nificant relationships(11–13), some evidence was found for

highest F&V intake levels in authoritative parents (or

mothers), who combined high responsiveness with high

demand in the interaction with their children(7,14,15). The

authoritative parenting style was also found to be

superior to other styles in studies on social competence,

psychosocial functioning, problem behaviour and sub-

stance abuse(9,10). If this is also true for eating behaviours

such as F&V consumption in children, this would open
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possibilities for designing broader intervention strategies,

targeting different aspects of children’s behaviour and

functioning at a time by focusing on general parenting

competences.

Baumrind’s(9,10) parenting style concept was developed

and used initially in the USA. As mentioned before, some

European studies also used these general parenting styles

in their research. However, several authors have drawn

attention to cultural or ethnic differences in parenting style

studies which may be due to differences in social context,

parenting practices, or the cultural meaning of specific

dimensions of parenting style(16,17). To date it is unclear

whether parenting in European countries, and especially

the assessment of general parenting styles, is similar or

different from that in the USA. More specifically, cultural

differences in the meaning of specific dimensions of

parenting styles may exist even within different countries in

Europe. As a consequence, interaction between parenting

styles and country has to be taken into account.

The aim of the present study was to investigate

whether F&V intake in 11-year-olds, and social–environ-

mental correlates of F&V intake such as modelling,

encouragement, family food rules and home availability,

differ according to general parenting styles and whether

this difference is dependent on country (Belgium, The

Netherlands, Portugal and Spain).

Methods

Procedure and participants

Data were derived from the cross-sectional study of the

Pro Children project(18). Data were collected during

October–December 2003 in nine European countries

among children and their parents. Schools constituted the

sampling unit, and from each country random samples of

at least twenty schools and a minimum of 1300 11-year-old

eligible children were recruited. Four of the nine countries

agreed to include an optional measure on parenting styles

in the parent questionnaire: Belgium, The Netherlands,

Portugal and Spain. Pupils completed a questionnaire in

the classroom and took a questionnaire home to be

completed by one of their parents. The sample sizes were

1180 for Belgium, 883 for The Netherlands, 1515 for

Portugal and 977 for Spain (total sample size 4555; 49?3%

boys). Parental response rates ranged from 67?8% in

The Netherlands to 83?4 % in Portugal(19). Background

information on the sample is reported in Table 1.

Ethical approval was obtained from all relevant

ethics committees in all countries and written informed

consent forms were signed by parents of all participat-

ing children. A detailed description of the Pro Children

project, including the sampling and data collection

procedure, is given elsewhere(1,18).

Measures

A self-report questionnaire for the children was devel-

oped and pre-tested to measure fruit intake and vegetable

intake, and possible correlates, based on a social–ecolo-

gical framework, a literature review and interviews with

children, parents and school staff(20,21).

Usual intakes of fruit and vegetables were assessed

using an FFQ. Children were asked how often they

usually eat fresh fruit, salad or grated vegetables, other

raw vegetables and cooked vegetables. Response cate-

gories were: (i) never; (ii) less than one day per week; (iii)

one day per week; (iv) 2–4 days per week; (v) 5–6 days

per week; (vi) every day, once daily; (vii) every day, twice

daily; and (viii) every day, more than twice daily. A

separate study was executed to test the reliability and

validity of these intake measures in six countries. Results

showed good test–retest reliability (Spearman r from 0?45

Table 1 Background characteristics (%) of the samples in the four countries: data derived from the cross-sectional
study of the Pro Children project, October–December 2003

Belgium Netherlands Portugal Spain

Child born in
1990 1?3 2?9 0 0?4
1991 14?4 37?8 18?6 12?0
1992 83?2 58?8 81?4 87?4
1993 1?0 0?5 0 0?2

Gender of child
Boy 54?2 46?2 47?4 53?7

Family education level
Level 1 (lowest) 3?3 3?2 50?5 14?6
Level 2 13?8 7?8 19?6 42?5
Level 3 39?5 21?9 16?7 15?5
Level 4 (highest) 43.3 67?1 13?2 27?5

Child born in this country?
No 4?6 5?3 5?3 9?5

Mother born in this country?
No 11?4 12?0 10?2 11?5

Parent questionnaire filled in by
Mother/stepmother/female guardian 87?4 88?1 82?7 89?6
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to 0?77) and adequate validity comparing the food-

frequency questions with 7 d food records (Spearman

r from 0?38 to 0?53). Frequencies were re-coded into

portions per day(22).

The child questionnaire also included personal factors,

social factors and environmental factors as potential cor-

relates of fruit intake and vegetable intake. These con-

structs were analogous for fruit and vegetable intakes. Six

social–environmental constructs were included here for

their relevance to parenting styles: (i) modelling (mother/

father/best friend eats fruit/vegetables); (ii) active par-

ental encouragement (mother/father encourages); (iii)

family rules – demands (parents demand to eat fruit/

vegetables); (iv) family rules – allowances (allowed to eat

as much fruit/vegetables as you like); (v) parental facil-

itation (cut fruit/vegetables for child); and (vi) home

availability (different fruits/vegetables, fruit/vegetables

that you like, if you like it will be bought). These con-

structs were assessed with one to three items, and for

each construct a composite score was calculated as the

mean of the relevant item scores. Responses were given

on 5-point scales ranging from 22 (fully disagree/never)

to 12 (fully agree/always). An overview of the items,

constructs and scaling is given elsewhere(20,23). A separate

study in five countries showed sufficient internal con-

sistency for composite scores (values of a between 0?65

and 0?89; not computed for family rules as they consisted

of only one item), good to very good test–retest reliability

(most intra-class correlations .0?60; all .0?50) and moderate

predictive validity (Spearman r ranging from 0?05 to

0?38 for social and environmental factors) compared with

other studies(20).

Parenting styles were included in the parent question-

naire based on the Steinberg instrument. This instrument

is considered one of the best measurement tools available

to measure parenting styles and has been used exten-

sively in the USA(24). Four parenting styles were com-

puted based on two parenting style dimensions: strictness

and involvement(24–26). The involvement and strictness

scales included nine and seven items respectively, and

parents answered on a 5-point scale ranging from com-

pletely untrue to completely true. Internal consistencies

were a 5 0?76 for the involvement scale and a 5 0?75 for

the strictness scale. Based on the median value of both

scales, parents were categorized as authoritative (high on

involvement and high on strictness), authoritarian (high

on strictness, low on involvement), indulgent (high on

involvement, low on strictness) or neglectful (low on

involvement and low on strictness). Figure 1 shows the

distribution of the four parenting styles over the four

participating countries.

Family educational level was assessed in the parents’

questionnaire. The highest level of education reported by

either parent was used as an estimate of family educa-

tional level. In the analyses this variable was entered as a

categorical variable with four categories based on years

of education.

All protocols and questionnaires of the Pro Children

study can be accessed at www.prochildren.org.

Statistical analyses

Two-way ANOVA were used to investigate whether fruit

intake, vegetable intake and social–environmental corre-

lates of fruit and vegetable intakes differed between the

four parenting styles and between the four countries. For

each analysis, the main effect of parenting style, the main

effect of country and the interaction between both are

reported. Differences between the four countries are
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Fig. 1 Percentages of parents in the four categories of parenting styles ( , authoritative; , authoritarian; , indulgent; , neglectful)
in the four countries. Data were derived from the cross-sectional study of the Pro Children project, October–December 2003

Parenting styles associated with F&V intake 261

https://doi.org/10.1017/S1368980008002930 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980008002930


reported only for reasons of completeness, but are not the

main research question of the present work. Differences

between countries were reported previously(1,19,27).

Post hoc tests were used to detail specific group dif-

ferences and are reported in the text. All ANOVA were

controlled for gender, age and family education level.

Although the pupils were all recruited from the same

grade, some age variability was observed (range 9–12

years) arguing for the inclusion of age as a covariate.

Observed mean values and F statistics are reported in the

tables. The significance level was set at P , 0?01 to adjust

for multiple statistical testing.

Results

Two-way ANOVA showed predominantly significant dif-

ferences in fruit intake and in social–environmental

correlates between the four countries. Highest levels of fruit

intake were found in Portugal (P , 0?001), followed by

Spain (P , 0?001), compared with lower levels in Belgium

and The Netherlands (Table 2). Social–environmental

correlates reflected the same trend. More modelling,

parental encouragement, demand and home availability

of fruit were found in Portugal and Spain than in Belgium

and The Netherlands (P , 0?001). Differences between

parenting styles were not significant for fruit intake, but

were significant for active parental encouragement,

demand family rule and home availability of fruit. Children

of parents with an authoritarian parenting style reported

more active parental encouragement and more demands to

eat fruit compared with children of parents with an indul-

gent or neglectful parenting style (P , 0?01). In addition,

children of parents with an authoritative parenting style

reported more home availability of fruit than children of

parents with a neglectful style (P , 0?001). The significant

interaction effect for modelling showed that children of

parents with an indulgent style reported most modelling of

Table 2 Differences in fruit intake and social–environmental correlates of fruit intake between parenting style groups and the four countries
(results of two-way ANOVA): data derived from the cross-sectional study of the Pro Children project, October–December 2003

Authoritative Authoritarian Indulgent Neglectful
Main effect:

country (F value)
Main effect: parenting

style (F value)
Interaction effect

(F value)

Fruit intake (portions/d)
Belgium 0?85 0?97 0?77 0?92
Netherlands 0?87 1?03 0?88 0?89
Portugal 1?24 1?20 1?29 1?10
Spain 0?99 1?04 1?07 1?02 44?02** 1?32 1?79

Social–environmental correlates (range –2 to 12)
Modelling

Belgium 0?43 0?48 0?39 0?40
Netherlands 0?78 0?86 0?52 0?75
Portugal 1?13 1?00 1?24 1?11
Spain 1?00 1?00 0?99 0?98 137?02** 0?68 2?65*

Active parental
encouragement

Belgium 0?32 0?43 0?11 0?27
Netherlands 0?30 0?27 20?06 0?08
Portugal 1?20 1?21 1?29 1?09
Spain 1?10 1?26 1?08 1?03 180?06** 4?66* 1?51

Demand family rule
Belgium 20?22 0?07 20?38 20?20
Netherlands 0?55 0?64 0?20 0?33
Portugal 1?24 1?14 1?29 1?09
Spain 0?86 0?89 0?77 0?72 235?84** 5?15* 1?99

Allow family rule
Belgium 1?55 1?51 1?55 1?43
Netherlands 1?47 1?42 1?43 1?39
Portugal 1?58 1?58 1?59 1?51
Spain 1?42 1?26 1?44 1?40 7?76** 1?52 0?50

Family facilitation
Belgium 20?04 0?02 20?18 20?13
Netherlands 20?03 20?04 20?06 20?17
Portugal 0?05 20?12 0?04 20?09
Spain 20?14 20?24 20?13 20?23 2?75 1?85 0?46

Availability at home
Belgium 1?30 1?26 1?15 1?18
Netherlands 1?28 1?23 1?27 1?15
Portugal 1?56 1?46 1?53 1?45
Spain 1?48 1?46 1?47 1?48 51?54** 4?93* 1?18

All analyses were controlled for gender, age and family education level.
Significance of effect: *P , 0?01, **P , 0?001.
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fruit intake in Portugal, while in Belgium and The Nether-

lands, most modelling of fruit intake was reported by

children of parents with an authoritarian style.

Table 3 shows that significance differences were

also found between countries for vegetable intake and

related correlates. Children in Portugal reported higher

vegetable intake (P , 0?001), those in Spain lower intake

(P , 0?001). Children in Portugal also reported most

parental encouragement to eat vegetables, demands to

eat vegetables, facilitation and home availability of

vegetables, while children in Portugal and The Netherlands

reported most modelling (all P , 0?001). Table 3 shows

that no differences in vegetable intake related to parent-

ing styles were found. Along the same line, very few

differences across parenting styles were found in social–

environmental correlates related to vegetable intake.

Only for home availability of vegetables was a significant

difference across parenting styles found. Children of

parents with an authoritative parenting style reported

more availability compared with children of parents with

a neglectful style (P 5 0?01).

Discussion

No evidence was found in the present study for consistent

differences in F&V intakes or social–environmental correlates

according to parenting style. Results showed no differences

in F&V intake across parenting styles and only very few

significant differences in social–environmental correlates.

The authoritarian (more parental encouragement and

more demands to eat fruit) and the authoritative (more

availability of fruit and vegetables) parenting styles resulted

in more favourable correlates. Previous studies have already

shown highest F&V intake levels in authoritative parents

(or mothers), who combined high responsiveness with

high demand in the interaction with their children(7,14,15).

The authoritative parenting style was also found to be

Table 3 Differences in vegetable intake and social–environmental correlates of vegetable intake between parenting style groups and the
four countries (results of two-way ANOVA): data derived from the cross-sectional study of the Pro Children project, October–December
2003

Authoritative Authoritarian Indulgent Neglectful
Main effect:

country (F value)
Main effect: parenting

style (F value)
Interaction effect

(F value)

Vegetable intake (portions/d)
Belgium 1?30 1?45 1?33 1?35
Netherlands 1?34 1?50 1?37 1?26
Portugal 1?41 1?36 1?48 1?26
Spain 1?00 0?91 0?98 0?90 31?92** 1?93 0?99

Social–environmental correlates (range 22 to 12)
Modelling

Belgium 0?70 0?68 0?61 0?69
Netherlands 0?96 1?12 0?89 0?99
Portugal 0.83 0?78 0?96 0?79
Spain 0?45 0?40 0?49 0?45 52?82** 0?14 1?30

Active parental
encouragement

Belgium 0?55 0?56 0?24 0?41
Netherlands 0?41 0?69 0?30 0?47
Portugal 0?96 0?91 0?97 0?81
Spain 0?67 0?68 0?68 0?58 37?89** 2?44 1?40

Demand family rule
Belgium 0?22 0?38 0?05 0?16
Netherlands 0?79 0?99 0?65 0?82
Portugal 0?99 0?80 1?05 0?77
Spain 0?42 0?43 0?35 0?38 76?35** 1?62 1?76

Allow family rule
Belgium 1?24 1?39 1?22 1?28
Netherlands 1?21 1?33 1?35 1?26
Portugal 1?30 1?21 1?36 1?14
Spain 1?20 0?89 1?04 1?10 6?83** 0?28 1?84

Family facilitation
Belgium 20?91 20?65 20?75 20?84
Netherlands 20?91 20?81 20?81 20?89
Portugal 0?36 0?34 0?62 0?33
Spain 20?76 20?93 20?95 20?93 188?63** 1?43 1?45

Availability at home
Belgium 0?87 0?94 0?80 0?79
Netherlands 0?90 0?83 0?94 0?87
Portugal 1?32 1?18 1?29 1?08
Spain 1?12 1?02 1?03 1?07 40?61** 3?45* 1?68

All analyses were controlled for gender, age and family education level.
Significance of effect: *P , 0?01, **P , 0?001.
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superior to other styles in studies on social competence,

psychosocial functioning, problem behaviour and substance

abuse(9,10). In contrast, a positive effect of an authoritarian

parenting style was not expected in the present study.

However, it is possible that authoritarian parenting, which

goes together with encouraging, obliging or demanding that

children eat fruit every day, may have a positive effect on

fruit intake. Previous studies also showed that less permis-

siveness, more food rules and more restrictiveness were

related to less fat, sweets, snacks and soft drinks and more

healthy food choices in adolescents(4,13,28). However, the

results in the present study are very weak as parenting

styles did not seem to affect the intake of F&V and had a

relationship with only some of the social–environmental

correlates.

The present study showed clear differences between

the four countries in the percentages of parents in the

different parenting style categories. Cultural differences

could be assumed between both southern European

countries and both central European countries. In Portugal

and Spain, higher percentages of parents were categorized

within the neglectful parenting style. In Belgium and The

Netherlands, highest percentages were found for the

authoritative parenting style. Because of these differences

the country was included as a factor in the analyses.

However, almost no interaction effects were found.

Several authors have already drawn attention to cultural

or ethnic differences in parenting style studies which may

be due to differences in social context, parenting prac-

tices, or the cultural meaning of specific dimensions of

parenting style(16,17).

The present study indicated that general parenting

styles are of low relevance for F&V intake. Other studies,

including the Pro Children study, indicated that more

specific diet and nutrition-related parenting practices are

of greater importance in promoting healthful eating habits

among youth(27). However, Kremers et al.(7) did find that

adolescents who were raised in authoritative homes

showed the healthiest behaviour as well as cognitions.

A major difference with the study by Kremers et al.(7) is

that the adolescents themselves completed the parenting

questions in their study. Previous studies have shown that

there are perception differences in the general picture

adolescents and their parents have about the functioning

of their families. Adolescents were found to report less

emotional bonding, a less open and accepting relation-

ship between parents and children, and more decision-

making power and flexibility in rules, roles and power

structure, in comparison with their parents(13,28,29).

Significant differences in F&V intake levels and in related

social–environmental correlates were found between the

four countries. These differences were beyond the scope of

the present manuscript and were reported previously(1,19,27).

The present analyses additionally showed that these country

differences in intake and correlates were not related to

parenting styles.

Important strengths of the study are its large interna-

tional sample and the use of a standardized, validated

instrument to measure fruit intake and vegetable intake

and their potential psychosocial and physical environ-

mental correlates across diverse food-related cultural

settings. Country samples are representative, total sample

size is large and we obtained a high participation rate.

A weakness of the study is its cross-sectional nature,

neither allowing prediction nor conclusions about direc-

tionality. In addition, the parenting style concept pre-

sumes only a unidirectional influence of parents on their

children. Previous research, however, suggests that par-

ents believe they are reactive rather than prescriptive in

terms of their children’s feeding practices(30). More gen-

eral, recent family research reacts upon this unidirectional

paradigm and tries to disentangle the mutual and con-

tinuous influence of each party within the parent–child

relationship(31). It would be worthwhile to also include

the influence children exert on parents’ parenting styles

and practices in future longitudinal studies on health

behaviours. A second weakness is the lack of clarity about

the way in which parents in different countries and in

different cultures complete or understand the parenting

style questionnaires. In southern European countries,

social norms do not prescribe parents’ responsiveness as

strongly as in central European countries. In the Nordic

countries, the parenting style questionnaire had to be

removed from the final parent questionnaire in the Pro

Children study, as the pre-test showed that parents were

reluctant to complete the questionnaire. Focus groups

with parents in Norway, Sweden and Denmark revealed

that cultural norms put high pressure on responsiveness

to children and ‘good parenting’ in general, which makes

the parenting questionnaire highly sensitive to complete.

In conclusion, the present study showed no support for

the hypothesis that authoritative parenting is related to

more F&V intake or is related to more favourable correlates

of F&V intake in 11-year-olds. In general, no differences in

F&V intake and very few in related correlates were found

across parenting styles, suggesting that focusing on general

parenting will not be sufficient or adequate to change F&V

intake levels or related correlates. More specific food-rela-

ted factors were found to be stronger determinants of F&V

intake in the Pro Children study(27). This means that an

intervention strategy focusing on increasing knowledge of

the national recommendations, positive self-efficacy, posi-

tive liking and preference, parental modelling and demand,

and bringing fruit to school would be more promising than

focusing on general parenting styles.
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