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Abstract
Objective: To identify parental child-feeding strategies that may increase children’s
fruit or vegetable intake, since the relationship between these strategies and
children’s intake has never been investigated for fruit and vegetables as two
separate food groups.
Design: A survey study, where parents provided information about their practices
in relation to feeding their children and about their own and their children’s fruit
and vegetable intake. Children completed a preference questionnaire about fruit
and vegetables. To find underlying parental child-feeding strategies, factor analysis was applied to parents’ practices in relation to fruit and vegetables separately. Regression analysis was used to predict the effect of these strategies on
children’s fruit and vegetable intake. The impact of the strategies was further
analysed by estimating children’s intake based on the frequency of use of specific
strategies.
Setting: The study was conducted at three primary schools in The Netherlands.
Subjects: A total of 259 children between 4 and 12 years old and their parents (n 242).
Results: Parents used different strategies for fruit as compared with vegetables. The
vegetable-eating context was more negative than the fruit-eating context. Parental
intake and presenting the children with choice were positive predictors of children’s
intake of both fruit and vegetables. The intake difference based on frequency of use
of the strategy ‘Choice’ was 40 g/d for vegetables and 72 g/d for fruit (P , 0?001).
Conclusions: Future interventions should focus on presenting children with choice
during fruit- and vegetable-eating situations, since this is a powerful strategy to
stimulate children’s fruit and vegetable intake.

Parents play an important role in children’s food intake:
they make foods available and accessible for the child
and they act as role models(1–4). Parents also create the
social eating environment by the use of parental childfeeding (PCF) strategies, such as rules, table food management and verbal instructions(1,5,6). There is substantial
evidence that such child-feeding strategies influence
children’s eating(5). Although parents use these strategies
with the best intentions, research has shown that the
effects of these parental strategies on children’s food
intake are not always in the intended direction.
Modelling, mere exposure, verbally rewarding for eating,
increasing the availability and accessibility of food and using
foods as rewards for good behaviour are strategies that
have proved effective in increasing intake of specific
foods(2,3,6–10). Restricting the intake of unhealthy food and
giving health information about a product appear to foster
an unhealthy eating pattern(11–14). Pressuring a child to eat
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and offering rewards using instrumental eating (‘If you
eat your spinach, you will get a dessert’) also decrease
children’s intake or preferences(9,13,15,16). However, the
consequences of these strategies appear to be less straightforward, since pressure and reward may have positive
effects under appropriate circumstances(17–20). Offering
unfamiliar foods with a familiar topping or providing
the child with taste information can increase children’s
willingness to taste(21,22).
The use and role of PCF strategies in relation to food
consumption is usually studied with fruit and vegetables
as one food category(2,8,23). Since fruit and vegetables
vary considerably in taste, energy content and consumption moment, parents may use different strategies
for fruit as compared with vegetables. Additionally, the
relationship between parental strategies and children’s
intake may depend on whether fruit or vegetables are
involved.
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The aims of the present study were to: (i) investigate
which PCF strategies Dutch parents use to stimulate their
children to eat fruit or vegetables; (ii) determine how frequently these strategies are used; and (iii) examine the
relationship between these strategies and children’s intake
of, and preference for, fruit and vegetables. Fruit and
vegetables were analysed as two distinct food groups. We
strove to reveal strategies that have the potential to increase
primary-school-aged children’s fruit or vegetable intake.
Methods
Subjects
Participants were recruited via three primary schools in
three Dutch cities (Wageningen, Franeker and Zeewolde)
in order to include participants from various backgrounds. The participants consisted of children of varying
ages to ensure that the whole range of primary school
was included (4–5 years, 7–8 years and 11–12 years) and
their parents. At each school, three classes participated in
the study, one class per age group.
All parents of the participating classes (280) were
invited to participate. Those children whose parents
signed an informed consent form were included in the
study. Two hundred and sixty parents (93 %) signed the
informed consent for themselves and their child/children
and 242 parents (86 %) returned the questionnaire. The
response rate for the children was 93 % (259 children).
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sauces. Response categories were on a 5-point scale
where 1 5 ‘never’, 2 5 ‘rarely’, 3 5 ‘sometimes’, 4 5 ‘often’
and 5 5 ‘always’. The questionnaire was improved after a
pre-test on twenty parents (not participants).
Fruit and vegetable intake
The eight-item FFQ of Bogers et al. was used to determine
fruit and vegetable intake of parents and children. This FFQ
is validated in mothers aged 29–50 years with vitamin C and
carotenoids as biomarkers(27), and has been used in further
research to assess fruit and vegetable intake of parents and
their children(28,29). Parents completed the questions for
themselves and their child. They were asked to report their
average intake frequency during the previous month and
their usual portion size. Standard portion sizes were used to
calculate intake in grams(30).
Child Feeding Questionnaire
Parents completed the parental control sections of the
Child Feeding Questionnaire (CFQ)(24): ‘Monitoring’,
‘Restriction’ and ‘Pressure to eat’. Questions were on a 5point scale from 1 5 ‘disagree’ to 5 5 ‘agree’ or from
1 5 ‘never’ to 5 5 ‘always’.
Demographic variables
Parents completed questions about their age, gender,
educational level and the educational level of their partner.
Child-reported variables

Study design
The study protocol was approved by the Medical Ethical
Committee of Wageningen University. Parents completed a
booklet with questions about four topics: (i) their practices
in relation to feeding fruit and vegetables to their children;
(ii) fruit and vegetable intake of the parent and child;
(iii) parental control practices; and (iv) demographic variables. The parent most involved in family eating was
requested to fill in the booklet. The children completed a
preference questionnaire concerning fruit and vegetables.
Parent-reported variables
Parental child-feeding strategies
Various questions were asked about specific, practical
behaviours that parents can apply to influence their children’s food choice. These practical actions are defined as
parental practices(23). We use the term ‘strategies’ to indicate
the more general concepts underlying the practices.
To our knowledge, there are no questionnaires available
that focus on fruit or vegetables separately in a comprehensive way. Therefore, we developed a PCF strategies questionnaire on the basis of existing questionnaires(2,18,23–26).
One set of questions was adjusted for fruit-eating situations
(thirty-five practices) and another for vegetable-eating
situations (forty practices). Four additional questions
were included for vegetables with regard to adding

Preference questionnaire
The questionnaire consisted of photographs of twenty-four
products from five product categories: fruits, vegetables,
fruit juices, neutral products and energy-dense products.
There were eight fruit types, eight vegetable types and the
two fruit juices most frequently consumed by Dutch children(31). Carrots were included twice (raw and cooked),
because both forms are frequently eaten and differ in liking(32). To enable a comparison, three neutrally tasting
products (potatoes, bread and milk) and two energy-dense
products (chocolate and French fries) were included.
The response format was a 5-point smiley scale ranging
from 1 5 ‘dislike a lot’ to 5 5 ‘like a lot’ along with the
option ‘never tried’. This format has been used successfully
in other studies with children(33,34). A pre-test with eight
children (not participants) confirmed comprehensibility.
Procedures
Parents received the questionnaire booklet at home and
returned the completed booklet to their child’s teacher.
The child sessions were performed at school during
regular school hours. To ensure consistency in the
instructions during data collection, an instruction sheet
was developed for these sessions.
The youngest children (4–5 years) were guided individually in a separate, quiet room. After practising the smiley
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scale, the researcher assisted the child with completing the
preference questionnaire. The other two age groups completed the preference questionnaire in their own classroom
following the instructions of the researchers, who were
available for assistance. Each individual session and each
classroom session took about 15 min.
Statistical analyses
All statistical analyses were performed with the SPSS
statistical software package version 12?0?1 (SPSS Inc.,
Chicago, IL, USA). The child questionnaire and parental
booklet had pre-assigned identical codes to link the
child–parent couples. Three child–parent couples were
excluded from the fruit analysis because the children
were allergic to fruit. Children’s mean preference scores
were calculated for each of the five product categories.
When more than 20 % of the parent-reported intake
questions were missing, the subject received a missing
value for intake of that category. When 20 % or less were
missing, ‘frequency’ and ‘portion size’ were replaced by
the mean population value. This replacement procedure
was applied for twenty-five parents (10 %) and seventeen
children (7 %) to calculate their fruit intake.
Exploratory principal component analysis (PCA) with
varimax rotation was applied to the forty PCF practices
for vegetables and the thirty-five practices for fruit to
find underlying PCF strategies. Factor loadings of 0?50
were assumed practically significant and an internal
consistency (Cronbach’s alpha) of 0?60 was considered
sufficient for exploratory research(35). In addition, the
final factor structures were based largely on the interpretation of the factors. Factor values were calculated as
the mean score of the items comprising the factor.
To investigate the predictive value of the different
strategies on children’s fruit and vegetable intake and
preference, we performed a stepwise multiple regression
analysis. To further analyse the impact of a particular
strategy, tertiles were composed based on parental use of
the particular strategy. For each tertile, children’s fruit or
vegetable intake was estimated. ANOVA with Bonferroni
as post hoc test was used to compare the tertiles.
Pearson correlation coefficients were calculated
between ‘Monitoring’, ‘Restriction’ and ‘Pressure to eat’
(CFQ) and the fruit and vegetable strategies specific to
our study, in order to explore validity. Correlation coefficients above 0?25 were regarded as relevant.
For all analyses, a P value #0?05 was considered
significant.
Results
Demographic characteristics
The demographic characteristics of the study population are
shown in Table 1. Mainly mothers completed the parental
booklet. Less educated parents were under-represented.
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Table 1 Demographic characteristics of the study population in
which the association between parental child-feeding strategies
and children’s fruit and vegetable intake was studied (242 parents
and 259 children)*
Characteristic/category
School
Wageningen
Franeker
Zeewolde
Gender of child
Boy
Girl
Age group
4–5 years
7–8 years
11–12 years
Gender of parent
Male
Female
Educational level of parent
High
Middle
Low
Educational level of parent’s partner
High
Middle
Low

n

%

77
107
75

30
41
29

132
127

51
49

99
84
76

38
32
29

24
216

10
90

110
114
15

46
48
6

115
86
27

50
38
12

*Due to missing data, totals can be lower than 242 or 259.

Children’s participation rates were high for all three
schools: Franeker 94 % (107/114); Wageningen 97 % (77/
79); Zeewolde 86 % (75/87).
Liking
Children’s liking for vegetables (mean 5 3?1; SD 5 0?9)
was the lowest, followed by the neutral product group
(mean 5 3?8; SD 5 0?8). Preference for fruit (mean 5 4?0;
SD 5 0?7) and fruit juice (mean 5 4?0; SD 5 1?0) was similar. The energy-dense products (chocolate and French
fries) were the most appreciated by the children
(mean 5 4?6; SD 5 0?6).
Factor analysis
The PCA on the PCF practices for vegetables yielded eight
factors (R2 5 52 %; see Appendix 1). Six factors had an
internal consistency acceptable for exploratory research
(Cronbach’s a . 0?60; see Table 2) and were used for
further analyses. Eleven of the forty practices for vegetables were not included because ten did not load
highly on any of the factors and one loaded moderately
highly on two factors. We labelled the six acceptable PCF
strategies for vegetables as: ‘Positive information’, ‘Distraction’, ‘Choice’, ‘Negative atmosphere’, ‘Pressure’ and
‘Taste masking’.
The PCA on the PCF practices for fruit yielded five
factors (R2 5 44 %; see Appendix 2). One factor did not
have an acceptable internal consistency (a 5 0?54; see
Table 2) and was therefore omitted from further analyses.
Thirteen of the thirty-five items for fruit were not included
since they did not load highly on any of the factors. The
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four acceptable factors for fruit were labelled as ‘Negative
atmosphere and Pressure’, ‘Positive information’, ‘Choice’
and ‘Availability’.
Although the PCF practices for both fruit and vegetables
were almost identical in the questionnaire, factor analyses
showed some differences in the underlying structure.
‘Pressure’ and ‘Negative atmosphere’ were separate PCF
strategies for vegetables, whereas they belonged to one
strategy for fruit. ‘Availability’ was an acceptable factor for
fruit, whereas this strategy did not emerge as a separate
factor for vegetables. ‘Choice’ for fruit seemed to focus on

Table 2 Mean factor values, standard deviation and Cronbach’s
alpha for the parent-reported parental child-feeding (PCF) strategies for fruit and vegetables separately*
Vegetables (n 242)
PCF strategy
Positive informationNegative atmosphere
Pressure
Choice
Distraction
Taste masking
Extra vegetablesy
Habity

Mean

SD

a-

4?0
2?6
3?4
2?1
1?7
1?6
2?9
4?8

0?7
0?8
0?9
0?6
0?7
0?6
0?8
0?4

0?84
0?80
0?76
0?70
0?67
0?62
0?59
0?42

-

Fruit (n 239)

Negative atmosphere and Pressure
Positive information
Availability
Choice
Distractiony

Mean

SD

a||

2?0
3?8
4?8
3?6
1?3

0?7
0?7
0?4
0?6
0?4

0?85
0?82
0?66
0?60
0?54

*Response categories were on a 5-point scale where 1 5 ‘never’,
2 5 ‘rarely’, 3 5 ‘sometimes’, 4 5 ‘often’ and 5 5 ‘always’.
-n 238 to 242.
-n 240.
yExcluded from further analyses, due to low Cronbach’s a (,0?60).
||n 233 to 239.

child participation, whereas for vegetables the focus was
more on making a choice possible. For vegetables, ‘Distraction’ included instrumental eating and positive, playful
practices; for fruit, this strategy was not reliable. The composition of the strategy ‘Positive information’ was exactly the
same for fruit and vegetables.
The mean factor scores for each PCF strategy for fruit
and vegetables are shown in Table 2. ‘Positive information’ and ‘Pressure’ were the strategies most frequently
applied for vegetables. ‘Taste masking’ and ‘Distraction’
were the least used strategies for vegetables. For fruit,
‘Availability’ was the most used PCF strategy, followed by
‘Positive information’ and ‘Choice’.
Relationship between parental child-feeding
strategies and children’s intake
The final regression model explained 47 % of the variance
in children’s vegetable intake. The model included seven
variables, shown in Table 3. ‘Distraction’, ‘Negative
atmosphere’ and ‘Positive information’ were negative
predictors of children’s vegetable intake. ‘Parental vegetable intake’, ‘Choice’, ‘Pressure’ and ‘Age 7–8 years or
11–12 years’ were positive predictors of vegetable intake.
The regression model for children’s fruit intake included
three variables, which accounted for 28 % of the variance
(Table 3). ‘Parental fruit intake’ and ‘Choice’ were positive
predictors of children’s fruit intake, whereas ‘Negative
atmosphere and Pressure’ was a negative predictor.
The regression models to predict children’s preference
explained a much smaller amount of variance: 3 % for
vegetables and 18 % for fruit (results not shown). However, both models included the PCF strategy ‘Choice’ as a
significant positive predictor.
Additional analyses
Additional analyses were conducted with the PCF strategies that were positive predictors of children’s intake.

-

Table 3 Final stepwise multiple regression model for children’s vegetable (R2 5 47 %) and fruit intake (R2 5 28 %) with parental childfeeding strategies, age and parental intake as independent variables
Unstandardized coefficients
B
Predictors of vegetable intake
Parental vegetable intake
Choice
Distraction
Dummy variable age (Age
4–5 years 5 0; Age 7–8
years and 11–12
years 5 1)
Negative atmosphere
Pressure
Positive information
Predictors of fruit intake
Parental fruit intake
Choice
Negative atmosphere and
Pressure

SE

Standardized coefficients
b

Significance

R2 (%)

0?28
25?1
211?1
15?1

0?03
4?72
4?98
6?50

0?45
0?28
20?13
0?13

0?00
0?00
0?03
0?02

24?9
8?4
5?7
2?1

213?7
13?4
210?8

4?13
3?57
4?52

20?19
0?21
20?13

0?00
0?00
0?02

1?9
2?8
1?5

0?37
30?7
218?1

0?05
10?73
8?92

0?45
0?17
20?12

0?00
0?01
0?04

23?3
3?4
1?3
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9·9 g

40·2 g
72·2 g
400

180

180
20·6 g

360

160

Children's vegetable intake (g)

Children's fruit intake (g)

23·5 g

280
240
200
160
120

Children's vegetable intake (g)

160
320

140
120
100
80
60

140
120
100
80
60

80

40

40

40

20

20

0
Tertile 1

Tertile 2

Tertile 3

Use of 'Choice' for fruit

6·0 g

0

0
Tertile 1

Tertile 2

Tertile 3

Use of 'Choice' for vegetables

Tertile 1

Tertile 2

Tertile 3

Use of 'Pressure' for vegetables

Fig. 1 Comparison of children’s vegetable or fruit intake between the tertiles (n 72 to 84) of three parental child-feeding strategies
(response categories were on a 5-point scale where 1 5 ‘never’, 2 5 ‘rarely’, 3 5 ‘sometimes’, 4 5 ‘often’ and 5 5 ‘always’): ‘Choice’
for fruit; ‘Choice’ for vegetables; and ‘Pressure’ for vegetables. Tertiles are based on the frequency of use of the specific parental
child-feeding strategy. P values for comparisons between the three tertiles (ANOVA plus Bonferroni) as follows. ‘Choice’ for fruit
(P , 0?001): tertile 1 v. 2, P 5 0?52; tertile 1 v. 3, P , 0?001; tertile 2 v. 3, P 5 0?02. ‘Choice’ for vegetables (P , 0?001): tertile 1 v. 2,
P 5 0?06; tertile 1 v. 3, P , 0?001; tertile 2 v. 3, P 5 0?09. ‘Pressure’ for vegetables (P 5 0?56)

Since it is unlikely that parents use these strategies more
because their children eat already large quantities of fruit
or vegetables, it seems plausible that a high use of these
strategies results in a higher intake. For that reason, tertiles
were made based on the use of the strategies ‘Choice’ and
‘Pressure’ for vegetables, and ‘Choice’ for fruit. The differences in children’s intake between the tertiles were
calculated to estimate the impact of the particular strategy.
Figure 1 shows that there is no significant difference in
children’s vegetable intake between the three tertiles for
‘Pressure’ (P 5 0?56). For the strategy ‘Choice’, the difference in children’s intake between the lowest and
highest tertile was 40 g/d for vegetables (P , 0?001) and
72 g/d for fruit (P , 0?001). The mean use of ‘Choice’ for
vegetables in the highest tertile was 2?8 compared with
1?4 in the lowest tertile, whereas for fruit, these values
were 4?2 and 3?0 on a 5-point scale.
Relationship between parental child-feeding
strategies and Child Feeding Questionnaire
For vegetables, CFQ ‘Restriction’ was positively correlated
with the PCF strategies ‘Distraction’ (r 5 0?37; P , 0?001)
and ‘Negative atmosphere’ (r 5 0?28; P , 0?001). CFQ
‘Pressure to eat’ was positively related to the PCF strategies
‘Distraction’ (r 5 0?40; P , 0?001), ‘Negative atmosphere’
(r 5 0?38; P , 0?001) and ‘Pressure’ (r 5 0?27; P , 0?001).
For fruit, the PCF strategy ‘Negative atmosphere and
Pressure’ was positively associated with the CFQ factors
‘Restriction’ (r 5 0?37; P , 0?001) and ‘Pressure to eat’
(r 5 0?39; P , 0?001).

Discussion
Our study showed that parents applied different strategies
for fruit compared with vegetables. For fruit, ‘Availability’,
‘Positive information’ and ‘Choice’ were the most used,
which all seem positive strategies. For vegetables, ‘Positive information’ and ‘Pressure’ were the most used strategies, making the vegetable-eating context more
negative than the fruit-eating context. This difference in
use of strategies could be due to differences in cultural
habits(36) or to a difference in liking: parents may use
different strategies because their children like fruit but
dislike vegetables(33,37).
The strategies ‘Negative atmosphere’, ‘Distraction’ and
‘Positive information’ were negatively related to children’s
vegetable intake. This could mean that parents use these
PCF strategies often because their child does not want to
eat vegetables, but it could also indicate that the use of
these strategies results in a low vegetable intake. Similarly
for fruit: frequent use of the strategy ‘Negative atmosphere and Pressure’ could be caused by a child’s low
fruit intake or could lead to a lower fruit intake. Hence,
the use of a particular strategy may be the cause or the
consequence of low consumption. Further research is
needed to investigate the direction of these relationships.
It was remarkable that ‘Pressure’ was positively related
to children’s vegetable intake, whereas this strategy was
negatively related to fruit intake, although for fruit,
‘Pressure’ formed one strategy together with ‘Negative
atmosphere’. In the literature, negative correlations are

Downloaded from https://www.cambridge.org/core. 22 Jun 2021 at 20:33:53, subject to the Cambridge Core terms of use.

792

often found between pressure and intake, although Wind
et al.(20) found a positive correlation as well between
parental demand ( , pressure) and children’s vegetable
intake. Presumably, the impact of a particular strategy on
children’s intake depends on the product in question. The
fact that children preferred fruits above vegetables may
be the reason for this contrasting finding. Consumption of
disliked products, such as vegetables, may need some
pressure, whereas liked products, such as fruits, may not
need pressure. Variation in product liking may partly
explain the different results in the literature regarding
intake and pressuring strategies(13,16,18,20).
Parental intake and the PCF strategy ‘Choice’ were the
strongest positive predictors of children’s intake for both
fruit and vegetables. Modelling, genetic similarity and
similar food availability have been suggested to account
for the strong influence of parental intake(13,38).
‘Choice’ as a potential strategy to promote children’s
fruit and vegetable intake is a new finding. A high use of
‘Choice’ compared with a low use of ‘Choice’ is associated
with a higher daily intake of 40 g of vegetables and 72 g of
fruit, corresponding to 27 % of the recommended vegetable intake for children and 36 % for fruit. Additionally,
‘Choice’ was a positive predictor of children’s preference
for both fruit and vegetables. The potentially powerful
role of ‘Choice’ is in accordance with motivation theories.
Choice gives children a feeling of autonomy, and this
enhances their intrinsic motivation(39). It has indeed been
shown that food liking scores in adults are higher when
there is some degree of choice compared with no-choice
conditions(40). Although children themselves often state
that they dislike being ‘preached to’ and want to have
some autonomy over their food behaviour(41,42), this
strategy does not receive much attention in interventions.
Especially for vegetables, there is room for improvement
in the use of ‘Choice’, since the mean use in the highest
tertile in our study was only 2?8 on a 5-point-scale.
The results concerning pressure can be viewed in the
light of motivation theories as well. Eating vegetables is
not intrinsically satisfying or enjoyable for children, so
they need an external motivation (pressure) to eat them. In
contrast, fruit is liked, thus eating fruit is an enjoyable
activity in itself. External controllers, such as parental
pressure, can result in reactance or diminish children’s
internal motivation for eating fruit(39,41). More research is
needed to investigate how pressure works in the long term.
In view of general parenting styles, the strategy ‘Pressure’ for fruit or vegetables probably fits into an authoritarian style, which is typified by extensive external
control, strict discipline, little responsiveness(18,25) and
which is positively associated with ‘Restriction’ and
‘Pressure to eat’(42). ‘Restriction’ and ‘Pressure to eat’ were
positively correlated to our strategies ‘Pressure’ for
vegetables and ‘Negative atmosphere and Pressure’ for
fruit, strengthening the abovementioned assumption.
‘Distraction’ for vegetables was also positively correlated
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to ‘Restriction’ and ‘Pressure to eat’, suggesting that ‘Distraction’ is a type of external control as well.
‘Choice’ may fit into an authoritative style, which is
characterized by warmth, responsiveness, setting limits
without controlling, reasoning, some flexibility and which
has been related to more positive child outcomes(18,25). In
our study, ‘Choice’ was neither for fruit nor for vegetables
correlated with ‘Restriction’, ‘Pressure to eat’ or ‘Monitoring’, indicating that this is a distinct concept that
deserves further attention.
Limitations and strengths
Interpretation of our findings should take the limitations
into account. First, the data are cross-sectional, so no
conclusions can be drawn about cause and effect. Longitudinal studies and experimental work is required to
elucidate cause and effect.
Another limitation is that the data about intake and the
strategies were self-reported, which may have led to socially
desirable answers. Besides, parents may not always be
consciously aware of how often they use specific practices
with regard to fruit and vegetables. Parents completed the
questions about their children’s fruit and vegetable consumption, which may have led to under- or overestimation.
The alternative, an observational study, would be impossible in practical terms with this number of participants.
For future research, the validity and reproducibility of
our PCF strategies questionnaire for fruit and for vegetables should be assessed. The correlations between our
strategies and the parental control practices of the CFQ(24)
give initial support for the validity of our questionnaire.
Although we tried to include subjects from various
educational backgrounds, the research population consisted mainly of more highly educated people. Since fruit
and vegetable intake as well as parental use of strategies
may differ by educational level(8,43), future studies should
also include parents with a lower educational background.
Because the fruit and vegetable intake data are validated to rank order individuals according to their
intakes(27), we have to be careful with conclusions about
the absolute quantities for intake.
Yet, this study has important strengths. First, we studied
the role of parental strategies in relation to fruit and vegetables separately, which has not been done before. Furthermore, we did not use a pre-determined factor structure,
but extracted the underlying strategies from the data
themselves. Finally, the high response rate is a strength.
Comprehensible, timely information, thorough preparation
by the research team, enthusiastic teachers and an up-todate, hot topic have probably led to this high response rate.
Conclusion and recommendations
We aimed to identify strategies that have the potential to
increase primary-school-aged children’s fruit or vegetable
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consumption. Our study showed that a high parental
intake and giving children choice are promising strategies
to encourage children’s fruit and vegetable intake. Healthy eating programmes should make a distinction
between fruit and vegetables, since there is a difference in
how they are handled at home. Using pressure to
encourage the child to eat some vegetables every day can
be beneficial for children’s vegetable intake, whereas this
is not true for fruit. However, providing the child with
choice has a much greater potential to stimulate fruit and
vegetable intake and deserves more attention. To
encourage children’s fruit and vegetable intake in the
long term, a positive eating atmosphere where children
have some autonomy over their food choices will be most
advantageous.
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Appendix 1
Factor structure for parent-reported parental child-feeding strategies for vegetables (V)
F1
Factor 1: Positive information
Do you tell your child V are healthy?
Do you tell your child V are tasty?
Do you tell your child V are good for them?
When you eat V, do you show your child that you like them?

Factor 4: Negative atmosphere
Do you get frustrated when your child doesn’t want to eat V?
Do you get angry when your child doesn’t want to eat V?
Do you start a discussion when your child doesn’t want to eat V?
Do you show your disapproval when your child doesn’t want to eat V?
Factor 5: Pressure
When you give your child V, does he/she have to eat the whole portion?
Are you strict with your child concerning eating of V?
Do you make your child eat V when he/she doesn’t want to?
Factor 6: Taste masking
Do you let your child add
Do you let your child add
Do you let your child add
Do you let your child add

something else over the V?
apple sauce over the V?
warm sauce over the V?
ketchup over the V?

Factor 7: Habit
Do you habitually have V available at home?
Do you eat V in the presence of your child?
Factor 8: Extra vegetables
Do you habitually serve different kinds of V at supper?
Do you prepare an extra type of V, if your child doesn’t like the offered V?
Do you take a second serving of V at dinner, in the presence of your child?
Parental practices not included in the factor structure
Do you compliment your child after eating V?
Do you offer V as reward for good behaviour?
Do you serve V during celebration moments?
Do you tell your child that he/she should taste at least one bite, if he/she doesn’t want to eat
V at that moment?
Do you offer V that your child does not like, later on again?
Do you set limits to the amount of V your child is allowed to eat?
Do you monitor the amount of V your child eats?
Do you let your child assist in preparing V?
Do you stimulate V consumption by preparing the V in alternative ways?
Do you stimulate V consumption by serving V in an attractive way?
Do you stimulate V consumption by tricking the child?
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F4 F5

F6 F7

F8

0?81
0?81
0?79
0?71

Factor 2: Distraction
Do you promise your child something tasty or nice, if he/she eats the V?
Do you stimulate V consumption by presenting V in an unrecognizable state?
Do you stimulate V consumption by making a game of eating V or telling a story around eating V?
Do you tell your child that he/she won’t get something tasty or nice, if he/she doesn’t eat the V?
Factor 3: Choice
Do you give your child V when he/she gets back from school?
Do you have a bowl with V at home from which the child is allowed to take?
Do you give your child V to take with him/her to school?
Do you try to convince your child to eat V instead of cake or candy?
Do you let your child co-decide what V are eaten?

F2 F3

0?72
0?60
0?60
0?59
0?72
0?69
0?63
0?57
0?51
0?80
0?79
0?66
0?61
0?79
0?74
0?72
0?68
0?67
0?65
0?63
0?59
0?54
0?81
0?67
0?55
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Appendix 2
Factor structure for parent-reported parental child-feeding strategies for fruit (F)
F1 F2 F3 F4 F5
Factor 1: Negative atmosphere and Pressure
Do you start a discussion when your child doesn’t want to eat F?
Do you show your disapproval when your child doesn’t want to eat F?
Do you get angry when your child doesn’t want to eat F?
Do you get frustrated when your child doesn’t want to eat F?
Are you strict with your child concerning eating of F?
Do you make your child eat F when he/she doesn’t want to?
Do you tell your child that he/she won’t get something tasty or nice if he/she doesn’t eat F?
Do you promise your child something tasty or nice if he/she eats F?

0?77
0?75
0?72
0?66
0?65
0?62
0?62
0?55

Factor 2: Positive information*
Do you tell your child F is healthy?
Do you tell your child F is tasty?
Do you tell your child F is good for them?
When you eat F, do you show your child that you like it?
Factor 3: Distraction
Do you stimulate F consumption by making a game of eating F or telling a story around eating F?
Do you stimulate F consumption by presenting F in an unrecognizable manner?
Do you stimulate F consumption by tricking your child?
Factor 4: Choice*
Do you have a bowl with F at home from which the child is allowed to take?
Do you let your child co-decide what F are bought?
If you have different types of F at home, is your child allowed to choose what kind of fruit he/she wants to eat?
Do you serve fruit during celebration moments?
Do you let your child assist in preparing F?
Factor 5: Availability
Do you habitually have F available at home?
Do you habitually have different types of F at home?
Parental practices not included in the factor structure
Do you compliment your child after eating F?
Do you offer F as reward for good behaviour?
Do you eat F in presence of your child?
When you offer your child F, should he/she eat the whole portion?
Do you tell your child that he/she should taste at least one bite, if he/she doesn’t want to eat F at that moment?
Do you offer F that your child does not like, later on again?
Do you set limits to the amount of F your child is allowed to eat?
Do you give your child F to take with him/her to school?
Do you give your child F when he/she gets back from school?
Do you try to convince your child to eat F instead of cake or candy?
Do you monitor the amount of F your child eats?
Do you prepare F for your child, so he/she can eat it immediately?
Do you stimulate F consumption by serving F in an attractive way?
*For reasons of comparison, the items for this factor have been listed in the same order as for vegetables.
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0?80
0?82
0?75
0?60
0?67
0?63
0?58
0?66
0?59
0?60
0?50
0?49
0?73
0?71

