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ARTICLE INFO ABSTRACT

Article history: Objective: To translate the English version Child Food Neophobia Scale (CENS) into the Chinese version and test its

Received 2 September 2022 reliability and validity in preschool children.
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i : Results: The Chinese version of CFNS has nine items in total. The scale-level average content validity index (S-CVI/

Preschool children . ; : : :

Food neophobia Ave) is 0.983. Exploratory factor analysis (EFA) extracted 2 common factors, and the cumulative variance contri-

Scale bution rate was 49.437%. Confirmatory factor analysis (CFA) showed that the 2-factor model was well fitted. The
Reliability Cronbach'a coefficient of the scale was 0.759, the Cronbach'a coefficients of the two factors were 0.735 and
Validity 0.713, the split-half reliability was 0.788, and the test-retest reliability was 0.756.
Conclusion: The Chinese version of the Child Food Neophobia Scale has good reliability and validity in preschool
children and can be used as an assessment tool for food neophobia in preschool children in China.
Practice implications: This study has gone through a rigorous translation process, and the CENS may support fu-
ture exploration of food neophobia in preschool children. Food allergy factors in the results may be the next
step in the research, and several studies are still needed to understand the relationship between food allergy

and food neophobia.

© 2022 Elsevier Inc. All rights reserved.

Introduction

Food neophobia was first proposed by Pliner (Pliner & Hobden,
1992) in 1992. It refers to the refusal or fear of eating new foods,
which is a resistance to novel foods (Harris, 2018). Originally, this be-
havior was considered as a safety protection mechanism (Armelagos,
2014), denying the intake of a food in order to protect oneself from
the potential harm of the new food when it is presented. Since food is
relatively safe in modern society, researchers have begun to explore
the mechanisms and relationships between sensory, texture, individual
sensitivity and food neophobia, enriching the understanding of food
neophobia and providing a theoretical basis for different perspectives.

Food neophobia is most common in children aged 2-6 years
(Lafraire et al,, 2016), and studies in various countries have found that
about 10.8% to 30.1% of children suffer from food neophobia (Anjos
et al., 2021; Hazley et al.,, 2022; Koziot-Kozakowska et al., 2018:
Szakaly et al., 2021). Food neophobia will have effects on food
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preference, growth and development, physical health and mental
health in children. Studies have found that food neophobia is negatively
correlated with children's food preferences (Kéhkonen et al., 2021) and
affects their dietary intake (Mohd Nor et al., 2021). Food neophobia in
children is associated with a lower intake of fruits and vegetables
(Etuk & Forestell, 2021; Taylor et al.,, 2015) and protein(Perry et al.,
2015), resulting in decreased overall diet quality (Kaar et al., 2016).
Food neophobia will affect the intake of nutrients in children and into
adulthood, leading to malnutrition. Malnutrition jeopardizes the
growth and neurobehavioral development of children, leading to
growth retardation, anemia, and even impaired intellectual develop-
ment (Tesema et al., 2021). In Sarin's prospective study, significant
associations were found between food neophobia and -3 (n-3) fatty
acids, higher levels of inflammatory markers in the blood, and fasting
serum insulin, leading to an increased risk of cardiovascular disease
and type 2 diabetes (Quick et al., 2014; Sarin et al., 2019). In addition,
children's food neophobia may be associated with children's
approach/withdrawal tendencies (Moding & Stifter, 2016}, which will
lead to limited social functioning and psychological difficulties (Kutbi
etal, 2019), etc. Food neophobia is often associated with genes and ge-
netics, child's temperament, family, environment and other factors.
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Food neophobia is heritable, up to 78% (Cooke etal,, 2007), and may also
involve the influence of taste receptors, with different perceptions of
sweet and bitter tastes (Feeney et al,, 2011 ).Temperament is a relatively
stable personality trait manifested early after birth. Having a more
emotional child temperament has been shown to be associated with
more frequent food refusal in children aged 3 to 6 years (Powell et al,,
2011). The development of children's food preferences and rejection is
influenced by parental characteristics and behaviors (Finistrella et al.,
2012). Since early childhood food-related decisions and behaviors
occur primarily in the home environment with parents present, factors
such as parents' food preferences and beliefs, and the child's food expo-
sure may bring about changes in food choices for the child. Parental
pressure given at mealtimes and anxiety about feeding may trigger or
reinforce negative eating behavior problems in children. Additionally,
there are numerous factors that influence food neophobia, and it is
particularly critical to evaluate and explore factors that can be appropri-
ately intervened to reduce food neophobia in children.

To accurately assess child food neophobia, Pliner adapted the Food
Neophobia Scale (FNS) (Pliner & Hobden, 1992) to the Child Food
Neophobia Scale (CFNS) (Pliner, 1994) in 1994. The CENS is commonly
used and effective tool for assessing food neophobia in children, It has
been translated into local languages and applied to children in
Portugal (Gomes et al., 2018), Australia (Russell & Worsley, 2008),
Italy (Laureati et al,, 2015) and other countries to verify and explore
the characteristics of CENS, showing good reliability and validity.
Currently, there are few studies on food neophobia in China. The Chi-
nese versions of CFNS and FNS have been translated and validated in
children aged 12-36 months (Zou et al., 2019) and college students
(Zhao et al,, 2020), respectively, and have intervened in food neophobia
in college students (Tian & Chen, 2021 ). However, early childhood, a
critical period for the development of food preferences and behavioral
habits in children (Ventura & Worobey, 2013) and the age when
food neophobia occurs frequently, has not been reported in China, so
the prevalence of food neophobia in Chinese preschool children is
unknown. As the previous Chinese version of CFNS had removed
items due to age, the assessment of preschool children could not be con-
ducted correctly. Therefore, the aim of this study was to cross-culturally
translate the CFNS and examine its reliability and validity in preschool
children, with a view to forming a suitable assessment tool for food
neophobia in Chinese preschool children.

Methods
Participants

Atotal of 575 preschool children and their parents participated in
the questionnaire survey from December 2021 to January 2022 in Yang-
zhou City, Jiangsu Province, China, using a cluster sampling method to
select one public kindergarten in the county and one in the rural area.
Inclusion criteria: @ preschool children aged 3 to 6 years; @ parents
were able to read and understand, and participated voluntarily.

Materials

Socio-demographic questionnaire. Designed by the researcher's
team after reviewing the literature, it included the child's gender, age,
height, weight, place of residence, whether he/she was an only child,
whether he/she had food allergies and three questions for parents
about diet (a. Do you try to eat foods you have not eaten? b. Do you pre-
pare foods for your child that he/she has not eaten? c. Do you prepare
foods for your child that you do not like?).

Child Food Neophobia Scale. The scale was developed by Pliner in
1994 (Pliner, 1994) to assess children's willingness to taste new foods.
There are 10 items in total, using a Likert 7-point scale (1 = strongly
disagree, 7 = strongly agree) with a total score range of 10 to 70. Scores
above the 75th percentile of the sample were defined as having food

Journal of Pediatric Nursing 69 (2023) 1-5

neophobia (Laureati et al., 2015). The CFNS has been widely used to
assess food neophobia in preschool children in several countries
(Gomes et al, 2018; Russell & Worsley, 2008; Szakdly et al,, 2021) and
has shown good reliability and validity.

Chinese Preschoolers' Eating Behavior Questionnaire (CPEBQ).
The questionnaire was developed by Yang (Xian-jun et al,, 2012) et al.
in 2012 by studying the development and application of the Children's
Eating Behavior Scale in various countries and combining the character-
istics of eating behavior and food culture of preschool children in China,
There are 38 items, 7 dimensions, using the Likert 5-point scale (1 =
never, 5 = always). We used the “picky eating” subscale in this study,
and the score of the subscale was divided by the total number of
items, and the higher the score, the higher the tendency of picky eating.

Translation and cross-cultural adaptation

The researcher contacted the original author of CENS, explained the
content and significance of the study, and obtained the English version
of the scale and the authorization for Chinese translation. The Chinese
translation of the scale was carried out strictly following Brislin
translation-back translation procedure (Brislin, 1970).

a. Translation: A graduate student majoring in nursing and English
translated the scale into Chinese (version A1 and A2, respectively).
Draft A was determined after discussion by the research team.

b. Back-translation: Then another graduate student in nursing and
English (who have not been exposed to the original scale) back-
translated the Chinese into English (version B1 and B2), respectively.
Two nursing teachers who are familiar with the Chinese translation
were invited for comparison and discussion, forming back-translated
version B.

¢. The original scale, the translated version A and the back-translated
version B were compared and discussed, and the translated version of
the scale was revised and adjusted. An associate chief pediatrician
proficient in English was invited to join to consult the differences
between the scale and the original scale. After proper adjustment, the
initial Chinese version C of the scale was formed.

d. Six experts (one pediatric nursing expert and five pediatric clinical
experts, all with deputy senior titles or above) were invited to evaluate
according to the Chinese cultural background and comprehensibility of
the items, and then adjusted to form the Chinese CFNS version D.

Pre-experiments. 30 parents who met the inclusion and exclusion
criteria were selected from the pediatric outpatient clinic of a tertiary
care hospital in Yangzhou City in December 2021 and were pre-
surveyed and interviewed using the Chinese CFNS version D (not
included in the formal sample). Examining the scale for semantic ambi-
guities and unintelligible items. Parents' feedback was recorded and
modified to form the Chinese version of CENS (see Table 1). The results
showed that parents indicated that the content descriptions were clear
and the semantics were easy to understand.

Data collection

The surveyors and teachers of the kindergarten classes explained the
significance of the survey and the requirements for completing the
questionnaire in the WeChat parent groups, obtained informed consent
from the parents of the participating children, distributed the question-
naire and collected it in a timely manner. Two weeks later, 20 parents of
the children in the sample were randomly selected to conduct the ques-
tionnaire again to assess the test-retest reliability of the scale,

Statistical analysis

Data were double entered using Epidate 3.1 and statistically
analyzed using SPSS 26.0 and Amos 26.0 software. The measurement
data in this study conformed to a normal distribution and are therefore
described using the mean + standard deviation (X+s); the counting
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Table 1
Original items of the CFNS and Chinese translation.

Chinese
RO T 2T E X R EN AN,

English

1. My child will constantly sampling
try new and different foods.

2. My child does not trust new foods.

3. If my child doesn't know what is in
food, he/she won't try it.

4. My child likes foods from different
countries.

5. Ethnic food looks too weird to eat.

BT AMEEREIRI.
NRBOFETPARRHLERY, /it
RALER.

RO T ENEARIREFIR.

MEOMETRE, BARERENEMERL
XAFHE TLUETRERER.
6. At dinner parties, my child will trya H&FEEREPERITGIERY.
new food.
7. My child is afraid to eat things
he/she have never had before.
8. My child is very particular about the F&37% T i fll At Bz eI RINFER KA.
foods he/she will eat.

BT TR LIR MRS IR,

9. My child will eat almost anything. &34 F /L FH L 8h0z.
10. My child likes to try new ethnic ~ BB FENZRFFERERERBERT
restaurants. HEN.

data is described in percentage (%). Independent sample t-test and
Pearson correlation analysis were used for item analysis to test the
reliability of the scale or individual items. The scale validity was evalu-
ated by content validity, structural validity, and criterion-related valid-
ity. Content validity uses Content Validity Index (CVI) as a quantitative
index to measure the reasonableness and appropriateness of content.
In order to illustrate the degree of agreement between the results of
the scale and the theory assumed in the design of the scale, EFA and
CFA were used to evaluate the structural validity. The criterion-related
validity was analyzed by Pearson correlation analysis, which is the refer-
ence standard for measuring the validity of the test. The scale reliability
was evaluated using internal consistency reliability, test-retest reliabil-
ity, and split-half reliability. Differences were considered statistically
significant at P < 0.05.

Results
Basic information of participants

A total of 690 questionnaires were distributed and 622 were
collected, with a recovery rate of 90.1%. Excluding invalid question-
naires with incomplete data or inconsistent information, 575 valid
questionnaires were recorded, with an effective recovery rate of 92.4%.
There were 575 preschool children included, 314 males (54.6%) and
261 females (45.4%); age (4.61 + 0.91) years; height (112.86 + 8.06)
cm; body weight (21.11 + 4.28) kg. Questionnaires were mainly
completed by mothers (78.4%).

Reliability analysis of CFNS

In this study, the Cronbach's alpha coefficient of the CFNS scale was
0.759, the two factors were 0.735 and 0.713, respectively; a split-half
reliability of 0.788 and a test-retest reliability of 0.756 after two weeks.

Item analysis of CFNS

Critical ratio method. The first 27% and the last 27% of the total
CFNS scale scores were divided into two groups for independent sample
t-test. The differences between the high and low subgroups for each
item of the scale were statistically significant (P < 0.001)

The total correlation coefficient of the items. The correlation
coefficients between each item and the total score ranged from 0.453
to 0.651 (P <0.001).

Validity analysis of CFNS.
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Content validity. Content validity of the scale was assessed by six
experts, the Item-Content Validity Index (I-CVI) ranged from 0.833 to
1.000, and the scale-level average content validity index (S-CVI/Ave)
was 0.983.

Structural validity. a. EFA The Kaiser-Meyer-Olkin (KMO) test value
was 0.814 and Bartlett's spherical test reached a significant level (/> =
1290.711, df = 45, P < 0.001), indicating suitability for factor analysis.
Factors were extracted using principal component analysis, factor rota-
tion by maximum variance method, and factors with feature roots >1
were extracted as common factors. The results showed that two
common factors were extracted, with a cumulative variance contribu-
tion of 49.437%. Except for item 9, all items of the scale had factor
loadings >0.5 on the dimension to which they originally belonged,
and since item 9 had a difference of <0.2 in the two common factors,
it was deleted. The results are shown in Table 2. b. CFA The maximum
likelihood method was used to estimate each parameter, and the results
are shown in Table 3. The fit indices of the model met the reference
standard and fit well.

Criterion-related validity. CFNS scale scores were moderately
correlated with scores on the picky eating dimension of the CPEBQ,
with a correlation coefficient of 0.494 (P < 0.001).

Descriptive analysis

In this study, the score of food neophobia in preschool children was
32.46 + 6.48 (Mean + SD) and 119 preschool children suffered from
food neophobia (20.69%). Food neophobia scores were compared by
grouping children by gender, place of residence, whether they were
an only child, whether they had food allergies, and for three questions
from parents about diet. The results of the study showed that the differ-
ences in food neophobia scores were statistically significant (P < 0.05)
between the groups in the place of residence, having food allergies, do
you try to eat foods you have not eaten? and do you prepare foods for
your child that he/she has not eaten? (see Table 4).

Discussion

Understanding how eating patterns develop in childhood and the
major processes that influence their shaping is essential for developing
more effective intervention strategies to improve children's diets. Food
neophobia is considered to be an important factor causing children's
food preferences and directly influencing their food choices(Fletcher
et al, 2017). A survey of children and adolescents in 15 provinces
(Lietal, 2020) and preschool children in five provinces (Yi-yao et al.,
2021) in China showed that insufficient intake of vegetables and fruits
and the rate of meeting the dietary guidelines was low. Therefore, it is
necessary to find out the possible influencing factors on food neophobia
in children so that identify and take action as early as possible. In order
to assess the current situation of food neophobia among preschool
children in China and explore the factors that influence food neophobia
in children, an instrument with good reliability and validity is required.
This study strictly follows the principles of scale introduction, and after

Table 2

Results of the exploratory factor analysis of CFNS.
Items Factor 1 Factor 2
3 0.769 0.015
7 0.745 0.162
2 0.671 0.163
8 0.645 0.097
5 0.570 0.183
10 0.202 0.739
1 0.141 0.720
6 0.143 0.712
4 -0.020 0.686
9 0.375 0.495
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Table 3
Results of the confirmatory factor analysis of CFNS.

Items ldf RMSEA CFI T IFI
Fitting standards <3 <0.08 >09 >09 >09
Fitting results 2.126 0.044 0.972 0.961 0972

1¥: //df: CMIN/DF; RMSEA: root mean square error of approximation; CFl: comparative fit
sirday ML Teckardawis.index JE - incremental fit index.

translation, back-translation and cross-cultural adjustment to form the
Chinese version of CFNS scale, and test its reliability and validity in
preschool children, which will be a useful supplement in children’s eat-
ing behavior and nutrition. The validated questionnaire can be applied
to preschool children in China. The questionnaire scores can be used
to effectively identify children who have food neophobia or a tendency
to be food neophobic, and it is expected that interventions can be found
among the influencing factors to promote healthy eating behavior and
improve the quality of diet.

Good reliability and validity were shown in this study. Reliability
reflects the stability and consistency of the results measured by the
scale. The Cronbach's alpha coefficient of the CFNS was 0.759, and
the two factors were 0.735 and 0.713, respectively, suggesting that the
scale had good internal consistency. The split-half reliability was
0.788, and the test-retest reliability after two weeks was 0.756, indicat-
ing that the scale has good temporal stability. Validity reflects the
validity of the scale. According to the test, the CVI value of each item
of the CENS is 0.833-1.000, the S-CVI/Ave was 0.983, and the results
indicated acceptable content validity. In structural validity, two
communal factors were extracted from EFA with a cumulative variance
contribution of 49.437%, items 3,7, 2, 8, and 5 indicating rejection of
food, while items 10, 1, 6, and 4 indicating trust in food. The results
are consistent with cross-cultural translations from Portugal (Gomes
et al, 2018), Hungary (Szakdly et al,, 2021), etc. CFA showed that each
fit index of the two-factor model met the reference standard and fit
well. The criterion-related validity showed that the CFNS scores were
moderately correlated with the scores of the CPEBQ for Picky Eating
dimension, which had good validity.

A preliminary analysis of a sample of 575 children showed that the
score of food neophobia in Chinese preschoolers was 32.46 (SD =
6.48), with a prevalence of 20.69%, which is lower than that of
preschoolers in Lebanon (El Mouallem et al., 2021), Ireland (Hazley
et al., 2022), and Finland (Kahkonen et al,, 2021 ). This phenomenon
may be due to the overall improvement of the education level of the
parents in the sample, which may lead to the low prevalence of food
neophobia among children. In addition, most parents were born after
the 1990s and their increased ideological and cultural inclusiveness
will lead their children to eat more novel foods. According to previous
studies, childhood food neophobia will peak at the age of 6, while only
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15.8% of 6-year-olds in our sample, which may affect our results. Inter-
estingly, we also found the influence of food allergy of food neophobia,
which is less common in the previous literature. Studies have investi-
gated that food allergy can affect food preparation in most families
(Bollinger et al., 2006), and various aspects of family life such as daily
shopping and eating out produce food allergy-related anxiety (Feng &
Kim, 2019). which may affect children's food neophobia through limited
1Boa crioices. A5 tie mvtane vt alligy [naeases s neessany 0
continue to explore the association between food allergy and food
neophobia to deepen the understanding of both, and to try to find
targets for intervention.

Practice implications

There are few studies on food neophobia in China, and there are
differences in dietary culture and feeding practices between countries.
Therefore, it is necessary to investigate and carry out research on food
neophobia among preschool children in China. According to the findings
and conclusions of this study, the Chinese version of the CFNS can be
applied to the study of food neophobia in Chinese preschool children,
providing a practical evaluation tool for subsequent studies. Future
research designs with large multi-center samples are needed to try to
explore the prevalence and influencing factors of food neophobia in
Chinese preschool children. Exploring the relationship between more
variables and food neophobia in children on a solid basis, and try to
find an effective intervention target.

Limitations

There are several limitations in our study. For this study, only par-
ents of preschool children in some kindergartens in Yangzhou City
were selected as subjects, and the sample representation was limited
due to the small population in the urban area. In addition, the question-
naires were mostly filled out by parents, but it appears that we did not
have many restrictions on the amount of time parents spent caring for
their children and may not have been sufficiently informed about the
children's diets. In general, the scale demonstrated good reliability and
validity through rigorous cross-cultural translation and can be used in
Chinese preschoolers. In the future, more studies are needed to deter-
mine diagnostic thresholds for scales that allow for comparability of
results across countries, and to further investigate the relationship
between food allergy and childhood food neophobia.

Conclusion

This study examined the reliability and validity of the Chinese ver-
sion of CENS in preschool children, and the results indicated that it
could be used as an assessment tool for food neophobia in Chinese pre-
school children. The present study is a preliminary exploration of food

Table 4
Comparison of food neophobia scores by various sociodemographic characteristics (N = 575).
Items Frequency (percent) food neophobia scores t/F P
(Mean + SD)
House location Urban 19(3.30) 29,63 +7.17 3492 0.031
County 249(43.30) 32,02 +£7.34
Rural 307(53.39) 33.00 £ 5.58
Food allergy history Yes 36(6.26) 2947 +7.88 —2.879 0.004
No 539(93.74) 32.66 + 633
Do you try to eat foods you have not eaten? Never 23(4.00) 3361 £ 5.80 9.421 <0.001
Rarely 170(29.57) 34,07 £ 5.52
Sometimes 301(52.35) 3223 £ 623
Frequently / Always 81(14.09) 29.63 + 823
Do you prepare foods for your child that he/she has not eaten? Never 21(3.65) 3548 + 634 6.583 <0.001
Rarely 114(19.83) 33.66 £ 5.06
Sometimes 342(59.48) 3249 £ 6.21
Frequently / Always 98(17.04) 3032 +8.14
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neophobia in Chinese preschool children. In the future, a more rational
sampling method can be used to conduct a multi-regional and multi-
center survey to further test the applicability of the scale and investigate
the prevalence of food neophobia in Chinese children, explore the
influencing factors of food neophobia in Chinese families, and adopt in-
terventions to prevent or reduce food neophobia in children.
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