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Abstract

Objectives: To assess participants’ acquaintance with and willingness to try
healthful food alternatives, and to test the psychometric properties of an adapted
Dutch version of the Food Neophobia Scale (FNS) in order to study the role of
food neophobia in this context.
Design: A cross-sectional study incorporating two web-based questionnaires,
including a retest of the FNS one week later. Measures included acquaintance
with and willingness to try 15 healthful food alternatives, level of food neophobia,
level of education, gender and age. Multiple linear regression analyses were used
to study associations between demographics and level of food neophobia as well
as associations between level of food neophobia and acquaintance with and
willingness to try the healthful alternatives.
Setting: The study was conducted in The Netherlands using a representative
Internet panel.
Participants: A total of 326 participants aged 18–50 years participated.
Results: Internal consistency and test–retest reliability of the FNS version used
were sufficient. On average participants were acquainted with 7.9 of the products
and modestly willing to try the products. Lowly educated participants had sig-
nificantly higher FNS scores than highly educated participants (b 5 20.23,
P , 0.01). FNS score was significantly associated with acquaintance with
(b 5 20.21, P , 0.001) and willingness to try the healthful alternatives
(b 5 20.26, P , 0.001).
Conclusion: Further research into the role of food neophobia is warranted when
wanting to stimulate the integration of healthful alternative products in the daily
diet, especially among persons with low education.
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High intakes of saturated fat and low intakes of fruit and

vegetables (F&V) have been linked to increased risk for

cardiovascular diseases1–3, various forms of cancer2 and

obesity4–6. In The Netherlands, as in most Western

countries, dietary recommendations have been issued

indicating maximum recommended quantities of daily fat

intake and minimal recommended intakes of F&V7.

National food consumption surveys in The Netherlands

have shown that the average consumption of saturated fat

and F&V is not in accordance with these recommenda-

tions8. Changing the consumption of both fat and F&V to

the recommended levels is expected to yield substantial

health benefits1,8–10.

The present study aimed to assess to what degree the

Dutch are acquainted with and willing to try several

healthful alternatives for food products. These healthful

alternatives could contribute to a decrease of saturated fat

intake and an increase of F&V consumption if used on a

regular daily basis. More specifically, the role of food

neophobia in this context was studied as one’s level of

food neophobia has been shown to affect both the quality

and the variety of foods in the diet11.

Margarine, full-fat cheese, butter, milk, pork meat,

bakery goods and minced meat are examples of product

groups contributing highly to the intake of saturated fat in

the regular Dutch diet12. In the last decades, the food

industry has introduced alternatives with reduced fat

contents for products in virtually every product group,

e.g. meat substitutes, low-fat milk products, diet margar-

ine and lean cheese.

In a simulation study it was shown that for most people

the replacement of just a few daily used products high in

saturated fat by healthful alternatives would help to

reduce saturated fat intake in the daily diet to the

recommended level13. Moreover, in another such study14

it was shown that participants using solely lean products
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in a certain product group were found to only partly

compensate for the reduction of energy intake through fat

by increasing their consumption of products from other

product groups. In a field experiment, Gatenby et al.

compared groups of female participants who consumed

fat-reduced foods for a period of 10 weeks with a control

group that consumed full-fat traditional products15.

Results indicated that this method had short-term effects

on energy balance by reducing intake of fat.

Low consumption of F&V in the Dutch has been shown

to be related to low perceived convenience of fresh F&V

products16. Therefore, fresh F&V product alternatives

with higher convenience have been introduced, e.g. F&V

juice with a prolonged shelf-life in comparison to fresh

F&V that contains a considerable percentage of the daily

recommended amounts of F&V and is packaged in an

easy-to-transport ready-to-use container.

A crucial step in the process of incorporating new

products into daily eating routines is that the new product

needs to be tried a first time. For this to happen several

situational and product-related prerequisites have to be

met, such as the product must be available17 and appro-

priate for the time of day, meal or situation18 and the

person must be willing to try the product.

A first testing and a first exposure to a product’s taste

are crucial for product acceptance and potential con-

tinuous use. Earlier studies on human food choice

behaviour concluded that the personality trait of food

neophobia may be a crucial determinant of people’s

willingness to try a new product19–27. Food neophobia

has been defined as ‘the avoidance of or reluctance to

approach novel foods’28. Pliner and Hobden developed a

10-item self-administered questionnaire called the Food

Neophobia Scale (FNS) to reliably measure the degree of

food neophobia and differentiate between food neo-

philics and neophobics, scoring at the lower or higher

end of the spectrum, respectively23. The FNS was devel-

oped in Canada and has since been used in a number of

studies in various Western countries such as the USA23,

Sweden21,29, Finland20, Australia30, Belgium31 and

France32. The personality variable is associated with

reluctance to try new foods and is negatively correlated to

familiarity ratings of food products.

Tuorila has proposed a distinction between five dif-

ferent categories of unfamiliar foods: functional foods,

genetically modified foods, nutritionally modified foods,

organic foods, and ethnic foods33,34. Referring to this

categorisation, Pliner has argued that research does show

that the FNS predicts willingness to try ethnic products,

but not much evidence is available on products from

other categories35.

In scientific databases no data were available on how

acquainted the Dutch are with healthful alternatives for

products typical in the Dutch diet and how willing they

are to try these products. Moreover, the level of food

neophobia in the Dutch population and the relationship

between food neophobia and acquaintance with and

willingness to try these kinds of products has not been

studied before. Therefore, it is unknown whether parti-

cipants’ level of food neophobia has to be taken into

account as a barrier in the process of stimulating the use

of healthful alternative products.

The first purpose of the present study was to assess

acquaintance with and willingness to try several products

that can be used as more healthful or more convenient

alternatives for regular food products, among Dutch

adults. Second, we aimed to test the psychometric prop-

erties of a Dutch version of the FNS, and to assess

respondents’ level of food neophobia and possible sub-

group differences. A third aim was to assess the associa-

tion between level of participants’ food neophobia and

acquaintance with and willingness to try several healthful

alternatives for traditional Dutch foods.

Methods

Sample, design and procedure

Respondents were members of a research panel of a

Dutch Internet research agency (Flycatcher BV) consist-

ing of about 12 000 members. The panel is representative

of Dutch society except for a slight overrepresentation of

people from the province of Limburg (in the south of The

Netherlands) and women. From this panel a stratified

sample of 543 respondents was selected. We controlled

for the variables gender, age (18–50 years), level of

education and province of residence. The variable edu-

cation was included in the regression analysis as a

dummy variable. These persons were invited to partici-

pate in a study on food products and emailed the web

address of an electronic questionnaire. Participants were

reimbursed by the agency after completion of the ques-

tionnaire. A cross-sectional design was used, with the

exception of the retest measure of the FNS for which

participants were invited one week after completion of

the first questionnaire. Respondents could not save their

answers on their personal computer, nor was it possible

to complete the questionnaire more than once. Respon-

dents’ answers were automatically saved on the central

server into a data file. Participants were given a one-week

deadline; it was not possible for respondents to enter the

questionnaire after that date.

Measures

The first questionnaire included an adapted Dutch ver-

sion of the FNS23 (Table 1). The FNS was translated into

the Dutch language by a research group at Wageningen

University. For the present study we introduced two

changes in wording in response to comprehension pro-

blems encountered in an earlier unpublished study. FNS

items were answered using a 7-point Likert scale format

494 B Schickenberg et al.

https://doi.org/10.1017/S1368980007000778 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980007000778


with answers ranging from ‘I totally disagree’ (1) to ‘I

totally agree’ (7). Respondents’ food neophobia score was

computed by summing the answers of the 10 items, after

reversing the scores of items 1, 4, 6, 9 and 10 (theoretical

range 10–70).

In addition, respondents’ acquaintance with and will-

ingness to try 15 healthful alternatives was measured. The

healthful alternatives (Table 2) consisted of 12 products

containing less saturated fat than their traditionally used

counterparts. These products included alternatives for

meat products, full-fat cheese, solid frying fat, butter,

sauce, snacks and dairy products, as these product cate-

gories highly contribute to the intake of saturated fat in

the Dutch diet. Three products were included in the study

as more convenient alternatives for no or low intake of

fresh F&V. These products included a fruit-based break-

fast product, a fruit juice and a juice based on fruit and

vegetables.

Two of the 15 products were selected based on the

fact that they were not (yet) available in The Netherlands.

The remaining 13 products were purposefully selected

from a wider selection of 51 products within the chosen

product categories gathered during visits to several

supermarket chains. Only products that could indeed be

considered more healthful were selected, so products that

e.g. over-compensated the decrease of fat with another

unhealthful ingredient were excluded. The final selection

included the products most unfamiliar to 64 participants

of a pilot study. If products were more or less equally

unfamiliar, the product lowest in saturated fat content was

chosen. At least one product per product category was

selected. One of the remaining two products was avail-

able in Dutch supermarkets one week after conducting

the study, the last product was a lean chocolate bar

available in Australia which was imported for this study.

A pilot study among 64 participants indicated that the

products were unfamiliar to most participants.

Front and side photographs of each product, as well as

the product’s name, were presented to participants

alongside all questions. Acquaintance was measured with

a single item per product (‘I have seen the product

before’; Yes/No). Willingness to try was measured by the

item ‘I would be willing to try the product’ (5-point Likert

scale from disagree (22) to agree (12)). Both items were

used in an earlier study of Tuorila et al.26. A separate

answer category was included for past consumption of

the products. If participants indicated to have already

tried a product their willingness to try the product was not

measured and automatically set to the maximum (12), as

past consumption was interpreted as evidence of will-

ingness to try. An acquaintance sum score was calculated

by summing the acquaintance scores of the 13 healthful

alternatives available in Dutch supermarkets (range

Table 1 The items of the Food Neophobia Scale

Item Statement

�R 1. I am constantly sampling new and different foods
2. I don’t trust new foods
3. If I don’t know what a food is, I won’t try it

�R 4. I like foods from different cultures
5. Ethnic food looks too weird to eat

�R 6. At dinner parties, I will try new foods
7. I am afraid to eat things I have never had before
8. I am very particular about the foods I eat

�R 9. I will eat almost anything
�R 10. I like to try new ethnic restaurants

�R 5 scores were reversed for these items.

Table 2 Overview of the healthful alternative products used in the study

Traditional products
in the Dutch diet Healthful alternative Product description

Full-fat (Goudse) cheese Uniekaas Zonnezuivel Cheese-like product from milk and sunflower oil which, compared
with full-fat ‘Goudse’ cheese, has 40% less total fat and 50% less
saturated fat

Whole or semi-
skimmed milk

Campina 0% vet melk Fat-free ‘skimmed’ milk

Coffee milk Friesche Vlag Balance Fat-free ‘skimmed’ coffee milk
Yoghurt Becel pro active Fat-free yoghurt that helps to lower cholesterol
Spread Van-Dijk Food products

Twenty four ultralight
Diet margarine with 20% fat, of which only 6% is saturated

Butter Blue band culinesse Lean liquid frying fat with fat content of 82%, of which 30% is
saturated

Mayonnaise Remia frites lijn Mayonnaise-like product with 5.3% total fat, of which 0.8%
saturated

Meat Quorn Meat substitute based on soy beans
Meat Campina valess Meat substitute based on milk, protein and seaweed
Crisps/potato chips Snack-a-jack Puffed rice
Biscuit Bolletje zachte fruitkoek Soft biscuit with 41% fruit and 9% total fat, of which 4% is saturated
Fresh fruit Hero Fruitontbijt Drinkable breakfast based on fruit and fibre
Fresh fruit Hero Fruit 2 day The equivalent of two pieces of fruit (juice and fibre) in a bottle
Fresh fruit and vegetables Knorr Vie Fruit shot Fruit and vegetable pulp including banana, pumpkin and kiwi
Chocolate bar Mars lite Mars chocolate bar with 30% less fat than original Mars chocolate

bar (import from Australia, not available in The Netherlands)
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0–13). Similarly, a willingness to try sum score was cal-

culated by the mean of the individual scores of the 15

products (range 22 to 12).

Finally, the first questionnaire measured age, gender,

country of origin and level of education. Due to differ-

ences in routing depending on the respondents’ answers,

the length of the questionnaire was maximally 96 items,

but varied between respondents.

The second questionnaire consisted merely of the 10

FNS items.

Data analysis

Data were analysed using the SPSS 13.0 statistical package

(SPSS Inc.). Possible selective dropout between (1) the

invitation phase and actual enrolment in the study and

(2) the two measurements was assessed using logistic

regression analyses with dropout as dependent variable

and age, sex and level of education as independent

variables (as well as food neophobia score in the second

dropout analysis).

The internal consistency of the adapted version of the

Dutch FNS was assessed using Cronbach’s a on both

measurements; test–retest reliability was assessed with the

Pearson correlation coefficient. Possible subgroup dif-

ferences in level of food neophobia were analysed using

linear regression analysis with level of food neophobia as

the dependent variable and the demographic variables

(age, gender and level of education) as independent

variables.

To assess associations with level of food neophobia,

stepwise linear regression analyses were conducted, with

the acquaintance or willingness to try scores as depen-

dent variables. To control for the possible influence of

age, gender and level of education, these variables were

included as independent variables in step 1. In step 2

level of food neophobia was included as independent

variable.

Results

Response and sample characteristics

Of the 543 panel members who were invited for this study

326 completed the first questionnaire (60.0% response).

No selective dropout occurred between the invitation

phase and enrolment in the study. Participants’ mean age

was 32.8 years (standard deviation (SD) 8.7 years) and

56.4% were female. Of the participants 19.9% had a low

level of education (none, primary school or lower voca-

tional school), 38.3% a medium level (secondary voca-

tional school or high school degree) and 41.7% a high

level (college or university degree). Of these 326 partici-

pants 274 completed the second questionnaire as well

(84.1% response). Between the two measurements also

no selective dropout occurred.

Acquaintance with and willingness to try healthful

alternatives

The acquaintance sum score was 7.9 (SD 2.4), indicating

that the participants on average had seen 7.9 of the 13

products before. The average willingness to try score

across the fifteen products was 0.79 (range 22 to 12, SD

0.78). For the individual products that were available in

Dutch supermarkets at the time of the study, percentage

acquaintance varied from 14.1% (alternative for butter) to

94.5% (convenient alternative for fresh fruit at breakfast),

and mean willingness to try score from 20.13 (low-fat

alternative for full-fat coffee milk) to 1.35 (frying fat with

reduced levels of saturated fat) (Table 3).

Psychometric analysis of adapted version of

Dutch FNS

The internal consistency of the FNS was almost the same

for the two measurements, i.e. a 5 0.81 and 0.85,

respectively. The Pearson correlation coefficient for the

FNS score between the two measurements was 0.81. Due

to the comparable results of the two measurements and

the larger sample, it was decided to use the first mea-

surement of the FNS for the remainder of the analyses.

Level of food neophobia and subgroup differences

The mean food neophobia score was 30.1 (range 11–63,

SD 9.5). Low educated participants had a significantly

higher food neophobia score (mean 32.5, SD 9.7) than

participants with a high level of education (mean 28.2,

SD 9.3) (b 5 20.23; P , 0.01). No other significant differ-

ences in level of food neophobia for the tested demo-

graphic variables were found.

Association between level of food neophobia and

acquaintance with and willingness to try healthful

alternatives

Gender was significantly associated with acquaintance

with the healthful alternatives (b 5 20.27, P , 0.001);

women had seen more of the healthful alternatives than

men. Furthermore, food neophobia score was inversely

associated with acquaintance (b 5 20.21, P , 0.001).

Gender (b 5 20.12, P , 0.05) and food neophobia score

(b 5 20.26, P , 0.001) were also significantly associated

with mean willingness to try the products. For the indi-

vidual products significant associations were found

between participants’ level of food neophobia and their

acquaintance with three and their willingness to try eight

products (Table 3).

Discussion and conclusions

In the present study it was shown that on average parti-

cipants were acquainted with the majority of a range of
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food products that can be regarded as healthful alter-

natives for regular products. On average, respondents

were also rather willing to try these potentially healthful

alternatives.

Acquaintance ratings of the healthful alternatives as

well as mean willingness to try scores appeared higher

than in comparable studies, which however mainly used

different kinds of products than the present study. The

majority of studies on the relationship between level of

food neophobia and behaviour towards unfamiliar food

products have used ethnic foods26,36–39. The fact alone

that we used products from frequently used product

groups might explain the higher acquaintance ratings.

Furthermore, we presented participants with unaltered

information about the products depicting real product

names and in most cases brand names as well. Some

other studies have used fake product names or product

descriptions to decrease familiarity23,26,40–42 or presented

stimuli in plastic cups instead of their original packa-

ging20,43. The Internet format of the present study might

be another explanation for the comparably high will-

ingness to try scores as the study did not include (the risk

of) actual tasting of the products as was included in other

studies20,41,43,44. The surprisingly high reported acquain-

tance with one of the products not available might be due

to the high similarity of the package, in terms of colour,

font and proportions, with the original Mars chocolate bar

available in The Netherlands.

The psychometrical qualities of the adapted Dutch

version of the FNS were sufficient45,46 and comparable

with those of other studies reporting internal consistency

and/or test–retest correlation of translations of the origi-

nal scale26,31. In the present study we did not validate the

FNS against neophobia measures in the laboratory as had

been done in Pliner and Hobden’s original work23;

therefore we cannot say anything about the true validity

of the adapted Dutch version of the FNS.

Mean level of food neophobia in the sample seems

comparable to that found in earlier studies in participants

of roughly comparable ages26. However, Ritchey et al.

warn against cross-nationally comparing results acquired

with the FNS before it has been ultimately proven that this

scale is transnational, thus reliably measuring the same

concepts in different languages/cultures47. In the present

study we did not find significant gender or age differ-

ences in level of food neophobia. Differences between

level of food neophobia in men and women have

been reported in three studies from Scandinavia where

men were found to score higher21,26,33. Other studies

did not report such differences between men and

women11,19,23,29,48–50. Several studies report age differ-

ences in level of food neophobia21,25,26,29,36,51,52, whereas

others do not11,53. Many studies support the notion

that one’s level of food neophobia decreases as age

increases26. As Cooke et al. put it: ‘Food neophobia

appears to be minimal in infancy, raising rapidly at ageT
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two and gradually tailing off thereafter’51. The absence of

an effect of age on level of food neophobia in the present

study might therefore be explained by the chosen age

range in the study sample (18 to 50 years), omitting the

very young and the elderly. To our knowledge two earlier

studies have looked into the relationship between socio-

economic status (SES) and level of food neophobia. Our

finding of a significant relationship between level of

education and food neophobia scores replicates results

of a study in Finland26 which used participants’ level of

education as a proxy for SES. However, Flight et al. were

not able to show significant relationships between their

proxies for SES (two household indices) and food neo-

phobia scores30.

As in related studies, we were able to show significant,

though small, negative associations between level of food

neophobia and both acquaintance with and willingness to

try the presented food products. In the present study,

however, for the first time these findings were replicated

using only products from, in Tuorila’s terms, the category

of nutritionally modified foods and for F&V products with

improved convenience34. Women were significantly more

acquainted with and willing to try the healthful alternatives.

These results are consistent with the findings of Tuorila

et al .26 and are likely to be resulting from differences in

exposure to food products through food preparation21.

In interpreting our findings, it should be kept in mind

that the items used to measure acquaintance with and

willingness to try were based on items used in other

studies, but information on the reliability and validity of

these items is lacking, and both concepts were measured

using only a single item for each concept. Face validity of

the acquaintance item is judged to be high as participants

were asked to remember whether they had seen a pro-

duct before on the basis of the product name and a

picture of each product. Another factor that might have

influenced the results of the present study is the selection

of the 15 products from the broader range of available

products of interest, i.e. healthful alternatives for tradi-

tional foods in the Dutch diet. We do not know how

much this influenced the results because we do not know

whether the role of food neophobia differs for each

product or each product category (or even broader

categories), as the study only included one or two pro-

ducts per product category. Furthermore, we did not

control for possible confounders that could have influ-

enced the association between food neophobia and both

acquaintance with and willingness to try the products. It

therefore is possible that the found associations might be

attributed to third variables, for instance a personality

characteristic, and might be overestimated. Finally, since

this study was conducted in a sample of 18–50-year-olds

results are not to be generalised to other groups in Dutch

society.

To overcome some of the limitations of the present

study, further research should try to include some possi-

ble confounders in the design and also include actual

tasting of the unfamiliar food products as an outcome

variable.

Despite the study limitations and the modest associa-

tions that we found, we conclude that our study results

indicate that a person’s level of food neophobia might be

a factor worth accounting for when wanting to introduce

foods in the diet one is not acquainted with. This seems to

hold especially true for the low educated group, because

this group has the greatest need for behavioural change

with respect to diet54, on the one hand, and has been

shown to be affected most by food neophobia, on the

other. Literature suggests a number of strategies to reduce

the level of food neophobia to alter food choice beha-

viour regarding unfamiliar foods, e.g. taste informa-

tion27,36,38,41, repeated exposure27 and social modelling19.

At the least, our study shows the need for further inves-

tigation of the role of food neophobia, to explore

whether the use of such strategies in health education

interventions focusing on integration of healthful alter-

natives in the daily diet is indeed promising to accomplish

health gain.
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