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Popular scientific summary
• We evaluated the association between breastfeeding duration and food neophobia in young Norwegian
children. Food neophobia may be a barrier to healthy eating among toddlers and should be reduced.
• We found that compared to shorter breastfeeding duration, still being breastfed at 12 months and
being exclusively breastfed at 5 months were associated with slightly higher scores of food neophobia
at 16 months of age.
• Our findings may inform the debate on optimal timing of complementary feeding, but should, given
the cross-sectional nature of this study, be interpreted with caution.

Abstract
Background: Research on the association between breastfeeding duration and food neophobia is inconclusive.
Breastfeeding and measures to reduce food neophobia are highly recommended to ensure a healthy diet early
in life.
Objective: The aim of this study was to evaluate the association between breastfeeding duration and food
neophobia in young Norwegian children.
Design: Participants (n = 246) were recruited through kindergartens in four Norwegian counties in 2017. The
parents of 1-year-olds filled in questionnaires, including standardized questions on breastfeeding and food
neophobia. Cross-sectional results are presented. Comparisons of child neophobia score at 16 months of
age according to breastfeeding status at various timepoints during infancy were explored in linear regression
models adjusted for maternal education and parental food neophobia.
Results: Still being breastfed at 12 months and being exclusively breastfed at 5 months were independently associated with slightly higher food neophobia score at the mean age of 16 months compared to shorter duration of
breastfeeding. We found no other associations between breastfeeding duration and child food neophobia.
Discussion: Our study adds to the somewhat scarce literature regarding associations between breastfeeding
mode and duration and later food neophobia; some literature shows protective relations between breastfeeding and food fussiness, and others report opposite or null findings.
Conclusion: We found that both being breastfed at 12 months and being exclusively breastfed at 5 months were
independently associated with slightly higher food neophobia score at the mean age of 16 months compared to
shorter duration of breastfeeding. As the data are derived from a cross-sectional study, these findings should
be interpreted with caution.
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E

arly diet influences a child’s lifelong health and
prosperity (1). A diet high in vegetables, fruits,
whole grains, and fish yields better health outcomes
(2). Food neophobia, meaning reluctance to try new food,

is related to a restricted diet with a limited intake of fruits
and vegetables at all ages (3, 4). Food neophobia peaks
at about 2–6 years of age (5), the age when food preferences develop, and lifelong dietary habits are initiated (6).
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Food neophobia has a genetic component; however, it can
be reduced by parental feeding practices, such as repeated
exposure to new and unfamiliar foods and modeling of
healthy eating (5). It is important to understand which factors are related to food neophobia early in life in order to
improve long-term diet and public health.
In Norway, exclusive breastfeeding is recommended for
the first 4–6 months, and continued breastfeeding is recommended for the first 12 months of life (7). Whether breastfeeding per se reduces or increases food neophobia has been
discussed (7). The rationale for breastfeeding to reduce
food neophobia is that children who are breastfed experience a variety of flavors according to their mother’s diet,
giving them a wider exposure to different flavors (8) than
those who receive infant formula (9), thereby potentially
increasing the child’s willingness to try new foods. The rationale for why breastfeeding should increase food neophobia is the potential delay in exposure to more varied flavors
and textures due to breastmilk being a larger component
of diet (10). In a review, Cole et al. (10) found no cross-sectional associations between those who are ever breastfed
and those who are picky eaters (defined widely and including food neophobia). Regarding breastfeeding duration
and the association with food neophobia, the results are
mixed. One longitudinal study found a negative association
between breastfeeding duration and food fussiness (11),
while Cassells et al. reported, from cross-sectional data
in a randomized controlled trial, no correlation between
breastfeeding duration and food neophobia, although this
was not the aim of their study (12). One longitudinal study
found that introducing complementary food at an earlier
age was positively associated with fussy eating (11). No
study has specifically addressed the associations between
breastfeeding duration and food neophobia (10).
In Norway, there has been an extensive debate about
whether children should be exclusively breastfed for 4
or 6 months (13, 14). The World Health Organization
(WHO) recommendation is for 6 months (15). Being exclusively breastfed according to the WHO definition and
recommendation entails no introduction to solids until
6 months of age. One of the main issues that has been
discussed is whether prolonged exclusive breastfeeding
would reduce later food variety and increase food neophobia (7). There is still little evidence on this relation.
We therefore aimed to evaluate whether the duration of
exclusive breastfeeding for 4 or 6 months and the duration of any breastfeeding are related to food neophobia
in 1-year-old children.
Methods
Study design
The presented results are from the baseline study Barns
Matmot 2.0, a web-based cluster randomized controlled
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trial in kindergartens to reduce food neophobia and
promote healthy diets. The study protocol has been
described elsewhere (16). The Norwegian Centre for
Research Data approved the protocol (Ref. No. 49951).
Participants
The recruitment of kindergartens started in May 2017
from all public and private kindergartens in four counties
in Norway (Telemark, Oppland, Sør-Trøndelag, and Møre
og Romsdal) that met the inclusion criteria (n = 1,043) of
having children of the appropriate age (i.e. born in 2016).
The following kindergartens were not included: those registered as “open” kindergartens where children and their
parents attend together (n = 18), those registered with less
than four children (n = 7), and those with children from 3
to 5 years old only (n = 12). The invitations were sent to
the kindergarten managers by email and included detailed
information about the study and a link to the study registration webpage. The kindergarten managers received one
reminder email after a couple of weeks. Because few kindergartens (n = 32) registered for the intervention study
initially, a random selection of kindergarten managers
(n = 321) was additionally contacted by telephone and
asked whether they had received and read the email. In
total, 48 kindergartens registered for the study. Recruitment ended in October 2017.
Before randomization, the pedagogical leaders in the participating kindergarten departments were asked to distribute an electronic invitation letter to the parents of children
born in 2016, providing information about the study and a
link to the registration webpage where parents could register their child for the study (www.uia.no/barnsmatmot2).
Inclusion criteria for the children were that they had to be
born in the year of 2016 and that at least one of the parents
could read and understand Norwegian. Parents could register their child for the study from late August 2017 until the
end of October, 2 weeks before the intervention started in
the kindergartens in November 2017. In total, 267 children
were registered by their parents for the study. An overview
of the recruitment is given in the flow chart (Fig. 1).
The baseline questionnaires were sent to parents by
email shortly after registration and had to be completed
electronically before randomization and the start of the
intervention. Of the 267 registered children, baseline
data were only filled in for 246 children. Baseline data
from these 246 form the basis for this study. During the
recruitment period, two kindergartens were excluded
(Fig. 1), and later, three intervention kindergartens withdrew from the intervention, leaving 43 kindergartens for
the randomized controlled study. However, for the present cross-sectional analyses, we included data from the 46
kindergartens (Fig. 1) since parents had already agreed to
participate and filled in questionnaires before their kindergarten withdrew from the intervention.
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Kindergartens invited by e-mail (n = 1043)

Total number of kindergartens registered (n = 48)
Total number of children born in 2016 in the kindergartens (n = 377)
Kindergartens excluded because
only one and two children were
born in 2016 (n = 2)
Kindergartens included (n = 46)
Total number of children included, registered by parent (n = 267)

Kindergarten included in current study, n = 46
Registered children (n = 267) Answered baseline (n = 246)

Fig. 1. Flowchart of recruitment of kindergartens and
children.

Instruments
The parents filled in a questionnaire developed for this
study that includes characteristics such as age, sex of the
child and parent, and education of the father and mother.
Furthermore, there were food frequency questions
regarding the diets of both the child and parents.
Parents reported at what age the child had been introduced to different foods (porridge, canned dinners, fruits,
fruit purees, bread, yoghurt, milk, formula, juice, and
water) with response categories of “not had,” 0–2, 3, 4, 5,
6, 7, 8, 9, 10, 11, 12 or more months, and “do not know.”
Any breastfeeding was measured with the following
question: “How old was your child when he or she stopped
being breastfed?” The responses included never breastfed,
1 week, 2 weeks, 3–4 weeks, 2 months, 3 months, etc., up
to 12 months, and then older than 12 months and still
being breastfed. The responses were recoded in months,
presented by 6 months or less, 7, 8, 9, 10, or 11 months,
and 12 months or longer. Exclusive breastfeeding was calculated by first defining whether the child was breastfed
in the given month, and then whether the child had been
introduced to any food or drink other than breastmilk in
the given month. To be categorized as exclusively breastfed, the child had to only receive breastmilk without being
introduced to other food or drink.
Child food neophobia was measured with a six-item
version of Pliner’s ten-item Child Food Neophobia Scale
(CFNS) (17). The CFNS is a validated tool that uses parental reporting of child neophobia. The six-item version
of CFNS is commonly used to measure food neophobia in
young children and has been used with children as young
as 2 years (17). In the present sample, the six items showed
very good internal consistency, the Cronbach’s alpha of
0.88. The six items were as follows:1) “My child is constantly sampling new and different foods” (reversely
scored), 2) “My child does not trust new foods,” 3)
“If my child doesn’t know what a new food is, he or she
Citation: Food & Nutrition Research 2020, 64: 3615 - http://dx.doi.org/10.29219/fnr.v64.3615

won’t try it,” 4) “My child is afraid to eat new things he or
she has never had before,” 5) “My child is very particular
about the things he or she eats,” and 6) “My child will
eat almost anything” (reversely scored). Responses ranged
from “strongly disagree” to “strongly agree” on a 7-point
scale. A CFNS score was computed with higher scores
indicating higher levels of food neophobia. The total
score ranged from 6 to 42. The CFNS items have been
translated from English to Norwegian and then translated back to English (3). The CFNS was included in the
parental questionnaire. Furthermore, parental food neophobia was assessed by the original 10-item Pliner score
with different wording (e.g. I am constantly sampling new
and different foods) with a score range from 10 to 70.
Highest completed education of both parents was
asked for, with five response alternatives: less than 9 or
10 years of primary school, primary school, secondary
school or high school, university/college 4 years or less,
or university/college more than 4 years. This was recoded
into high or low education, with having any university education defined as high education and no university education defined as low education.
Statistics
Descriptive statistics with means, standard deviations
(SD), and percentages were used to analyze the demographics of both the child and parent populations. Comparisons of food neophobia scoring between children
being breastfed or exclusively breastfed and not breastfed
at different ages were analyzed using two sample t-tests.
Due to some skewness in the outcome variable food neophobia, we also performed non-parametric tests, independent samples Mann–Whitney U-test, showing the same
results. We therefore only present the t-tests. Crude and
adjusted linear regressions were performed regarding associations between breastfeeding duration (both any and
exclusive breastfeeding) and food neophobia scoring. The
breastfeeding variable was included as a dichotomous
variable with a cut-off at the given month (6 to 12 months
for any breastfeeding and 3 to 6 months for exclusive
breastfeeding). Adjustments were done for maternal education and parental food neophobia scoring, according to
the literature (3, 5). An additional analysis was conducted
with any breastfeeding as a continuous variable (weeks
of any breastfeeding). Such an analysis was not possible
for exclusive breastfeeding as this variable lack details
regarding 0–2 months of exclusive breastfeeding (introduction of solids was asked for from 0 to 2 months, then
3, 4, 5, etc. leaving the first category of exclusive breastfeeding less detailed than from 3 to 6 months). We also
performed additional analysis of the association between
food neophobia and breastfeeding with breastfeeding
(any and exclusive) categories (presented in text). Because
completion of the reported variables was mandatory in
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the current web-based questionnaire, there were no missing values. All analyses were performed using SPSS 25.0,
and the significance level was set at P ≤ 0.05. The study
size was calculated according to the primary outcome of
the original randomized control trial (see protocol paper),
and for this study, the baseline data are used.
Results
The mean age of the children was 16.3 months (Table 1),
ranging from 10 to 24 months. Forty-eight percent were
girls, and all children participating were born in Norway.
The mean parental age was 30.9 years, and 89% of those
filling in the questionnaire were mothers. More than 90%
of the parents were living together at the time of inclusion. The majority of the mothers had higher education,
while more than 40% of fathers had higher education.
Most parents were born in Norway.
The mean child food neophobia score was 14.3
(SD 7.1), whereas the parental score was 23.6. Most of
the children were still breastfed at 6 months (71%), while
only 10% were exclusively breastfed until 6 months of age.
There was no significant difference in CFNS score at 16
months between those who were breastfed and those who
were not at the respective time no longer breastfed for a

Table 1. Baseline characteristics of participants included (mean
[SD]) or n (%)
Characteristics

Values

Child characteristics
Age (months), Mean (standard deviation [SD])

16.3 (3.1)

Gender female, N (%)

117 (48)

Ethnicity: Child born in Norway (%)

246 (100)

Breastfed ever

225 (92)

Breastfed at 4 months

201 (82)

Breastfed at 5 months

186 (76)

Breastfed at 6 months

174 (71)

Exclusively breastfed at 4 months

153 (62)

Exclusively breastfed at 5 months

60 (24)

Exclusively breastfed at 6 months
Child food neophobia at 16.3 months, mean (SD)

24 (10)
14.3 (7.1)

Parent characteristics
Mean age in years (SD)

30.9 (5.4)

Gender female N (%)

218 (89)

Body mass index (kg/m2)

25.4 (4.4)

Parents living together (%)

232 (94)

Ethnicity: Mother born in Norway N (%)

225 (92)

Ethnicity: Father born in Norway N (%)

220 (89)

Mothers’ education high N (%)*

157 (64)

Fathers’ education high N (%)*

104 (42)

Parental food neophobia mean (SD)

23.6 (10.2)

All participants: n = 246.
*Higher education is defined as having any university/college education.
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shorter duration in the crude analysis. When adjusting for
maternal education and parental food neophobia, which
are both known to be related to child food neophobia
(3, 5), those who were breastfed for 12 months or longer
had significantly higher food neophobia score than those
who were breastfed for a shorter period (Table 2). Food
neophobia scoring was also significantly higher among
those exclusively breastfed for 5 months or more compared to those exclusively breastfed for a shorter period
in both crude and adjusted analyses (Table 3). In detail,
this means that those who were breastfed for 12 months
or longer and those who were exclusively breastfed for
5 months or longer were more prone to have a slightly
higher level of food neophobia at 16 months of age compared to those who were breastfed for a shorter duration,
with a score of about 1.5 to 2 points higher than those
who were breastfed for a shorter duration.
We also performed one analysis using any breastfeeding as a continuous variable, that is, weeks being breastfed
in relation to CFNS scoring at 16 months. Crude results
yielded B: 0.035 (95% confidence interval [CI]: −0.14,
0.084), p: 0.162, and adjusted results yielded B: 0.044 (95%
CI: −0.006, 0.094), P = 0.087. Due to skewness because of
three identified outliers, we performed sensitivity analysis
without the three outliers (food neophobia scale: 38–42),
with essentially the same results for exclusive breastfeeding, however not for any breastfeeding at 12 months where
the p-value was above 0.05 (data not shown).
To further explore the relation between breastfeeding and
food neophobia, we performed linear regression analysis
using any breastfeeding (0, 1–3, 4–5, 6–8, 9–11, 12 months,
and more than 12 months) and exclusive breastfeeding
duration (exclusively breastfed 2 or less months, for 3, 4,
5, and 6 months or more) as categorical variables. There
was no significant association between food neophobia
and any breastfeeding Crude: B = 0.324 (95% CI: −0.127,
0.776), P = 0.159, and adjusted for parental food neophobia and maternal education Adjusted: B = 0.417 (95%
CI: −0.049, 0.882), P = 0.079 in these analyses. There was
no significant correlation between exclusive breastfeeding
measured as a categorical variable of increasing duration:
Crude: B = 0.203 (95% CI: −0.304, 0.710), P = 0.431, and
adjusted for parental food neophobia and maternal education: B = 0.224 (95% CI: −0.285, 0.732), P = 0.387. In
Table 4, we present the food neophobia score for those who
stopped breastfeeding exclusively at 3, 4, 5, and 6 months
and those who exclusively for less than 2 months. These
numbers show that there is no linear relation between food
neophobia and categories exclusive breastfeeding.
Discussion
There was no significant difference in CFNS score at
16 months of age according to breastfeeding status reported at monthly intervals between 6 and 11 months
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Table 2. Differences in Child Food Neophobia Scale score at 16 months of age according to being breastfed (any breastfeeding) or not at different stages during the second half of infancy Crude and adjusted models
Age

Any breastfeeding

No breastfeeding

6 months

N = 174

N = 72

Child food neophobia

14.7 (7.4)

13.3 (6.4)

7 months

N = 162

N = 84

Child food neophobia

14.8 (7.3)

13.3 (6.7)

8 months

N = 151

N = 95

Child food neophobia

14.8 (7.3)

13.4 (6.8)

9 months

N = 129

N = 117

Child food neophobia

14.8 (7.4)

13.6 (6.8)

10 months

N = 112

N = 134

Child food neophobia

15.0 (7.5)

13.6 (6.8)

N = 95

N = 151

15.2 (7.7)

13.7 (6.7)

11 months
Child food neophobia
12 months
Child food neophobia

N = 87

N = 159

15.3 (7.9)

13.7 (6.7)

Crude

Pa

Adjusted

B

Pb

B

Pc

0.153

1.43 (−0.54, 3.40)

0.153

1.77 (−0.23, 3.77)

0.082

0.099

1.54 (−0.35, 3.42)

0.109

1.84 (−0.08, 3.77)

0.060

0.108

1.48 (−0.36, 3.32)

0.115

1.78 (−0.11, 3.67)

0.065

0.198

1.17 (−0.62, 2.97)

0.200

1.47 (−0.37, 3.30)

0.117

0.118

1.43 (−0.36, 3.23)

0.118

1.56 (−0.26, 3.39)

0.092

0.107

1.51 (−0.33, 3.35)

0.107

1.74 (−0.10, 3.60)

0.064

0.093

1.60 (−0.27, 3.47)

0.115

1.90 (0.12, 3.79)

0.049

Two independent sample t-tests.
Linear regression.
c
Linear regression adjusted for maternal education and parental food neophobia.
a

b

Table 3. Differences in Child Food Neophobia Scale score at 16 months of age according to exclusive breastfeeding or not at 3, 4, 5, and
6 months or more of age (Crude and adjusted models)
Age

Exclusively
breastfed

Not exclusively
breastfed

3 months or more

N = 184

N = 62

Child food neophobia

14.2 (6.8)

14.4 (8.1)

4 months or more

N = 153

N = 93

Child food neophobia

14.6 (6.9)

13.8 (7.5)

5 months or more

N = 60

N = 186

Child food neophobia

15.9 (7.5)

13.7 (7.0)

6 months or more

N = 24

N = 222

Child food neophobia

15.9 (7.8)

14.1 (7.1)

Crude

Pa

Adjusted

B (95% confidence
interval [CI])

P

B (95% CI)

Pc

0.233

−0.19 (−2.25, 1.89)

0.860

−0.09 (−2.16, 1.97)

0.926

0.403

0.79 (−1.06, 2.64)

0.403

0.89 (−0.97, 2.76)

0.347

0.046

2.11 (0.04, 4.20)

0.046

2.17 (0.11, 4.23)

0.039

0.234

1.83 (−1.19, 4.85)

0.234

1.61 (−1.38, 4.60)

0.289

b

Two independent sample t-tests.
Linear regression.
c
Linear regression adjusting for maternal education and parental food neophobia.
a

b

Table 4. Child food neophobia score measured at 16 months according to duration of exclusive breastfeeding
Exclusive breastfeeding

Food
neophobia score
(mean [SD])

Exclusively breastfed for less than 2 months (n = 62)

14.4 (8.1)

Exclusively breastfed for 3 months (n = 31)

12.5 (6.5)

Exclusively breastfed for 4 months (n = 93)

13.7 (6.3)

Exclusively breastfed for 5 months (n = 36)

15.8 (7.5)

Exclusively breastfed for 6 months (n = 24)

15.9 (7.7)
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of age, although CFNS scoring was numerically higher
among children being breastfed at all timepoints. Those
who were still breastfed at 12 months had significantly
higher mean CFNS score than those with shorter duration of being breastfed. The same pattern was true for
the relationship between being exclusively breastfed and
later CFNS score. There was no significant difference in
CFNS score at 16 months according to being exclusively
breastfed or not at 4 months of age, but those who were
still exclusively breastfed at 5 months or later had significantly higher CFNS score than those who were not. Our
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study adds to the literature regarding associations between
breastfeeding mode and duration and the level of food
neophobia with some indication that extended duration of
both any breastfeeding for 12 months or more and exclusive breastfeeding for 5 months or more were weakly associated with higher scores of food neophobia at the mean
age of 16 months. Previous literature is scarce regarding
the specific outcome of food neophobia in relation to
breastfeeding mode and duration (9, 12), with some literature showing negative associations between breastfeeding
and food fussiness, and other literature showing the opposite or null findings (10, 18). Our study results are in favor
of the latter.
Shim et al. found that children exclusively breastfed for
6 months were 75% less likely to be food neophobic in
toddlerhood (at mean age of 3 years) compared to those
who were not (9). Further, a Danish study found that children who had been exclusively breastfed until 5–6 months
of age were less often categorized as picky eaters and had
a higher vegetable intake than those only breastfed until
0–1 months of age (18). These results are not directly
comparable to our findings due to the younger age of the
children in this study and the majority of children being
below the age at which food neophobia normally peaks.
A possible explanation for higher CFNS score with extended exclusive breastfeeding could be that the subgroup
of children who are exclusively breastfed for 5 months or
longer have been less exposed to a variety of foods at an
early age, potentially leading to less willingness to try and
accept new foods later. It is known from previous research
that breastmilk varies in flavor depending on the maternal
diet, thus exposing the infant to variation in taste even
when fully breastfed (19). However, it could be that this
variation is of less importance compared to exposure to
food variety at this age and that a potential benefit of
being breastfed on later food neophobia is negated by less
sensory exposure to complementary foods.
Maier et al. (20) compared the acceptance of new foods
between formula-fed and breastfed infants when given a
variety of foods at different frequencies. They found that
both being breastfed as opposed to being formula fed and
given a variety of foods early during weaning rather than
being given a certain food often resulted in better acceptance of new foods when measured some weeks after the
intervention (20). This study illustrates the complicated
relation between milk feeding mode, complementary feeding and food acceptance. Several predictors for food neophobia exist, and the lack of early exposure to a variety of
foods is one of these predictors (5, 10).
The transmission of taste compounds from the mother’s
diet through breastmilk to the infant has been observed;
however, the magnitude of such transmission could vary
widely from mother to mother and can differ according
to what food is eaten (21). The taste exposure through
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mother’s milk is therefore likely to be variable (22).
Research suggests that exposure to the actual foods has a
more robust effect on acceptance than the taste transmitted through breastmilk (22). Harris and Coulthard (22)
suggested that a combination of breastfeeding with the
timely introduction of complementary foods has the best
effect on the acceptance of new foods and should be the
best strategy for developing infant acceptance of foods,
such as fruit and vegetables.
A strength of our study is that it is performed in a
country with high breastfeeding rates compared to other
countries in which these associations have been previously
examined. More than 70% of the children were breastfed at
6 months, and 10% were exclusively breastfed at 6 months.
It is worth noting that the overall level of food neophobia is low in this study, which is however in line with
Cassell et al.’s (12) study of 2-year-olds in Australia. The
distribution of the food neophobia score was somewhat
skewed toward lower score, indicating that most children
were not neophobic as yet at the time when neophobia was
assessed. The peak of food neophobia is around 2 years
of age; therefore, the observed level is expected. However, one should note that the food neophobia scale was
originally developed for 5–8-year-old children, and even
though it has been used in 2-year-olds, it has not previously been used in younger children. The scale was developed 25 years ago, and since the connotations of ‘novel’
food has changed for most people in the Western world
(23), new methods should probably be applied in future
studies. Despite limitations with the scale, the internal
consistency was good, and we found a small difference in
food neophobia at 16 months according to breastfeeding
duration. The observed numerical differences in CFNS
according to breastfeeding status at different time points
varied between 1.5 and 2 points. Whether a difference of
this magnitude has any predictive value regarding later
food neophobia, or fussiness, is difficult to say. Helland
et al. (3) have shown a linear relationship between neophobia and healthy food items, which could mean that
any positive change in neophobia scoring could improve
diet. In addition, in a public health perspective even small
differences may be of relevance when the exposure is common. In addition, one could speculate that the association
would be stronger if food neophobia had been assessed
later, for example, around or after the age of two when
food neophobia normally peaks. Future studies should
therefore include longer follow-up.
Given the cross-sectional nature of the data, we cannot
exclude the possibility of reverse causation, that is, that
higher child food neophobia or fussiness may have led to
longer duration of breastfeeding in our sample. If this
were the case, breastfeeding mode and duration might not
have any causal relationship with food neophobia, either
positive or negative.
Citation: Food & Nutrition Research 2020, 64: 3615 - http://dx.doi.org/10.29219/fnr.v64.3615
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Residual or unmeasured confounding of the observed
association by factors associated with both breastfeeding duration and food neophobia, such as parenting
style, feeding practices, and hereditary factors, cannot be
excluded. A further limitation of our study is the potentially low generalizability because of low participation
rate. Due to the nature of the study, we lack information
about those who did not register for participation. We
also lack information about those who registered and did
not fill in the baseline questionnaire (n = 21). Compared
to national numbers, our participants had slightly higher
education than Norwegian parents in general (24). Given
that breastfeeding and breastfeeding duration are related
to maternal education, this may have affected our results
(25). Those participating might breastfeed longer and be
more aware of dietary guidelines than the general public.
If so, one could expect that a clearer relation would be
found with a greater diversity in breastfeeding duration
and child diet. On the other hand, the age of parents was
comparable with the mean age of mothers of 1-year-olds
in Norway. Further, the geographic diversity and the diversity in the size and type of kindergartens from which
the children were recruited may enhance the generalizability of our findings. The data were self-reported, and
breastfeeding was assessed in retrospect when the child
had reached 16 months of age. For the latter, the maternal memory of the duration of breastfeeding seems to be
quite high (26).

Women’s Public Health Association, and some projects
costs were funded by the University of Agder and the
Teacher’s Education Unit at the University of Agder.
Approximately one-fifth of the wages cost for the corresponding author was funded by the Hospital of Southern
Norway. Neither funding party had any influence on design, data collection, or interpretation of results.

Conclusion
Still being breastfed at 12 months of age was associated
with a slightly higher CFNS score at 16 months compared
to shorter breastfeeding duration. Similarly, being exclusively breastfed at 5 months or longer was associated with
slightly higher CFNS score at 16 months of age compared
to shorter exclusive breastfeeding. No other associations
between breastfeeding duration and food neophobia were
found. As data were derived from a cross-sectional study,
our findings should be interpreted with caution.

Availability of data and material
We are working on several papers on the same data material and do not wish to share our material before we have
thoroughly analyzed data.

Acknowledgments
The authors would like to thank the Norwegian Women’s
Public Health Association, the University of Agder, the
Teacher’s Education Unit at the University of Agder,
and the Hospital of Southern Norway for their financial
support. The authors would also like to thank the Division of Communication at the University of Agder for
their help with the web design, pictures, and information
videos for the project.
Conflict of interest and funding
The authors declare that they have no competing interests. This research project was funded by the Norwegian
Citation: Food & Nutrition Research 2020, 64: 3615 - http://dx.doi.org/10.29219/fnr.v64.3615

Authors’ contributions
EAM, ERH, and NCØ developed the design and content of this study. EAM performed the recruitment and
data collection. NCØ performed the analysis, and NCØ
and EAM wrote the first draft of this article; all authors
critically commented on the article. All authors read and
approved the final version of this article.
Ethical consideration
The Norwegian Social Science Data Services, Data Protection Official for Research was notified of the protocol of this study on 13/09/2016 (Reference No. 49951).
Informed consent was obtained from the parents of all
participating children and from all participating kindergartens and kindergarten staff. The procedures followed
in this article were in accordance with the Declaration of
Helsinki (1975), as revised in 2008.
Consent for publication
Not applicable.

References
1. Hanson MA, Bardsley A, De-Regil LM, Moore SE, Oken E,
Poston L, et al. The International Federation of Gynecology
and Obstetrics (FIGO) recommendations on adolescent, preconception, and maternal nutrition: ‘Think Nutrition First’. Int
J Gynaecol Obstet 2015; 131 Suppl 4: S213–53. doi: 10.1016/
S0020-7292(15)30034-5
2. Afshin A, Sur PJ, Fay KA, et al. Health effects of dietary
risks in 195 countries, 1990–2017: a systematic analysis for the
Global Burden of Disease Study 2017. Lancet 2019; 393(10184):
1958–72. doi: 10.1016/S0140-6736(19)30041-8
3. Helland SH, Bere E, Bjornara HB, Overby NC. Food neophobia and its association with intake of fish and other selected
foods in a Norwegian sample of toddlers: a cross-sectional
study. Appetite 2017; 114: 110–7. doi: 10.1016/j.appet.2017.
03.025
4. Knaapila AJ, Sandell MA, Vaarno J, et al. Food neophobia associates with lower dietary quality and higher BMI in Finnish
adults. Public Health Nutr 2015; 18(12): 2161–71. doi: 10.1017/
S1368980014003024
5. Dovey TM, Staples PA, Gibson EL, Halford JC. Food neophobia and ‘picky/fussy’ eating in children: a review. Appetite 2008;
50(2–3): 181–93. doi: 10.1016/j.appet.2007.09.009

7

(page number not for citation purpose)

Nina Cecilie Øverby et al.

6. Movassagh EZ, Baxter-Jones ADG, Kontulainen S, Whiting
SJ, Vatanparast H. Tracking dietary patterns over 20 years from
childhood through adolescence into young adulthood: the Saskatchewan Pediatric Bone Mineral Accrual Study. Nutrients
2017; 9(9): 1–14. doi: 10.3390/nu9090990
7. Directorate of Health. Norwegian infant nutrition guideline.
Available from: https://www.helsedirektoratet.no/retningslinjer/
spedbarnsernaering2017 [cited 01 May 2019].
8. Mennella JA, Daniels LM, Reiter AR. Learning to like vegetables during breastfeeding: a randomized clinical trial of lactating mothers and infants. Am J Clin Nutr 2017; 106(1): 67–76.
doi: 10.3945/ajcn.116.143982
9. Shim JE, Kim J, Mathai RA. Associations of infant feeding
practices and picky eating behaviors of preschool children. J Am
Diet Assoc 2011; 111(9): 1363–8. doi: 10.1016/j.jada.2011.06.410
10. Cole NC, An R, Lee SY, Donovan SM. Correlates of picky eating and food neophobia in young children: a systematic review
and meta-analysis. Nutr Rev 2017; 75(7): 516–32. doi: 10.1093/
nutrit/nux024
11. Brown A, Lee MD. Early influences on child satiety-responsiveness: the role of weaning style. Pediatr Obes 2015; 10(1): 57–66.
doi: 10.1111/j.2047-6310.2013.00207.x
12. Cassells EL, Magarey AM, Daniels LA, Mallan KM. The influence of maternal infant feeding practices and beliefs on the
expression of food neophobia in toddlers. Appetite 2014; 82:
36–42. doi: 10.1016/j.appet.2014.07.001
13. Hay G, Baerug AB. The benefits of exclusive breastfeeding up to
six months. Tidsskr Nor Laegeforen 2019; 139(9). doi: 10.4045/
tidsskr.19.0105
14. Stordal K, Lund-Blix NA, Stene LC. [Health effects of breastfeeding]. Tidsskr Nor Laegeforen. 2018; 138(9). doi: 10.4045/
tidsskr.18.0035
15. World Health Organization. Exclusive breastfeeding for six
months best for babies everywhere. Available from: https://
www.who.int/mediacentre/news/statements/2011/breastfeeding_20110115/en/2011 [cited 01 May 2019].
16. Blomkvist EAM, Helland SH, Hillesund ER, Overby NC. A
cluster randomized web-based intervention trial to reduce food
neophobia and promote healthy diets among one-year-old
children in kindergarten: study protocol. BMC Pediatr 2018;
18(1): 232. doi: 10.1186/s12887-018-1206-8
17. Pliner P. Development of measures of food neophobia in children. Appetite 1994; 23(2): 147–63. doi: 10.1006/appe.1994.1043

8
(page number not for citation purpose)

18. Specht IO, Rohde JF, Olsen NJ, Heitmann BL. Duration of
exclusive breastfeeding may be related to eating behaviour
and dietary intake in obesity prone normal weight young children. PLoS One 2018; 13(7): e0200388. doi: 10.1371/journal.
pone.0200388
19. Mennella JA. Ontogeny of taste preferences: basic biology and
implications for health. Am J Clin Nutr 2014; 99(3): 704S–11S.
doi: 10.3945/ajcn.113.067694
20. Maier AS, Chabanet C, Schaal B, Leathwood PD, Issanchou
SN. Breastfeeding and experience with variety early in weaning increase infants’ acceptance of new foods for up to two
months. Clin Nutr 2008; 27(6): 849–57. doi: 10.1016/j.clnu.
2008.08.002
21. Hausner H, Bredie WL, Molgaard C, Petersen MA, Moller P.
Differential transfer of dietary flavour compounds into human
breast milk. Physiol Behav 2008; 95(1–2): 118–24. doi: 10.1016/j.
physbeh.2008.05.007
22. Harris G, Coulthard H. Early eating behaviours and food
acceptance revisited: breastfeeding and introduction of complementary foods as predictive of food acceptance. Curr Obes
Rep 2016; 5(1): 113–20. doi: 10.1007/s13679-016-0202-2
23. Damsbo Svendsen M, Frøst MB, Olsen A. Development of
novel tools to measure food neophobia in children. Appetite
2017; 113: 225–63. doi: 10.1016/j.appet.2017.02.035
24. Statistics Norway. Education in Norway. 2017. Available from
https://www.ssb.no/en/utdanning [cited 2 May 2017].
25. Bjørset VK, Helle C, Hillesund ER, Øverby NC. Socio-economic status and maternal BMI are associated with duration of
breast-feeding of Norwegian infants. Public Health Nutr 2018;
21(8): 1465–73. doi: 10.1017/S1368980017003925
26. Natland ST, Andersen LF, Nilsen TI, Forsmo S, Jacobsen
GW. Maternal recall of breastfeeding duration twenty years
after delivery. BMC Med Res Methodol 2012; 12: 179. doi:
10.1186/1471-2288-12-179

*Nina Cecilie Øverby
Faculty of Health and Sports Sciences
University of Agder
PO box 422, NO-4604 Kristiansand
Norway
Email: nina.c.overby@uia.no

Citation: Food & Nutrition Research 2020, 64: 3615 - http://dx.doi.org/10.29219/fnr.v64.3615

