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Association between nutrition self-
efficacy, health locus of control and
food choice motives in consumers in
nine European countries

Barbara J Stewart-Knox1, Rui Poı́nhos2 ,
Arnout RH Fischer3, Audrey Rankin4,
Brendan P Bunting5, Bruno MPM Oliveira2

and Lynn J Frewer6

Abstract
We investigated associations between food choice motives and psychological determinants of dietary health
behaviour change (nutrition self-efficacy, NS-E, and health locus of control, HLoC) among 9381 participants
(18–65 years, 49.4% females) from nine European countries. Price was the highest rated food choice motive.
Higher importance of all motives was associated with higher NS-E and with higher Internal HLoC.
Relationships between food choice motives and External HLoC were also in the expected direction in show-
ing negative associations with Health, Natural Content, Weight Control, Mood and Sensory Appeal. Higher
External HLoC was also associated with perceived greater importance of ‘external’ motives Ethical
Concern, Familiarity and Convenience. Relationships between External HLoC and food choice motives were
not all in the expected direction. Price was unrelated to External HLoC. Females rated the importance of all
motives higher than males. People with less education ascribed greater importance to Price in motivating
food choices. Together, these findings imply that self-efficacy and health locus of control should be consid-
ered along with motivations for food choice in dietary health promotion.
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Introduction

The promotion of healthy eating in the endea-
vour to reduce incidence of non-communicable
disease remains a challenge for public health in
Europe (European Environment Agency, 2022).
This may in part be caused by ineffective inter-
ventions targeting food choice and individual
differences in consumer psychology (Reinders
et al., 2023). In order to design more targeted
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intervention to encourage healthier eating, this
analysis has considered determinants of food
choice at the individual level that are concerned
with motivation, along with psychological fac-
tors that hold potential to inform intervention to
enhance self-belief, self-efficacy and perceived
control (Greiner et al., 2018; Reinders et al.,
2023).

Motives underlying food choices are shaped
by a wide range of individual, social and envi-
ronmental factors (Rankin et al., 2018), are con-
text dependent (Alles et al., 2017), changeable
over time (Marty et al., 2021) and as such, are
modifiable and should be amenable to change
through intervention. Food choice motives have
been shown to be good predictors of nutrient
intake (Daly et al., 2023) and dietary intake of
fruit and vegetables (Konttinen et al., 2013;
Miyahira et al., 2023), rice (Castanho et al.,
2023) and sustainable food (Alles et al., 2017),
as well as other food-related behaviour such as
intention to reduce food waste (Pandey et al.,
2023) and to adopt personalised nutrition
(Rankin et al., 2018). Food choice motives are
also associated with Body Mass Index (BMI)
(Daly et al., 2023; da Silva et al., 2022). It has
also been established that food choice motives
vary between societal groups (Daly et al., 2023;
da Silva et al., 2022; Markovina et al., 2015).
People with higher socio-economic status (SES)
are more likely to perceive health as an impor-
tant motive for making food choices, while
those of lower SES more often perceive price
and familiarity as more important (Konttinen
et al., 2013). Food choice motives also appear
to vary cross-nationally and between genders
(Pearcey and Zhan, 2018). These factors should
therefore be considered in the analyses of socio-
demographic factors when understanding
motives for food choice. Psychological person-
ality traits may also be related to food choice
motives (Berezowska et al., 2017; Keller and
Siegrist, 2015). This analysis considers two
such traits, Health locus of control and Self-
efficacy, both of which are facets of social cog-
nitive theory associated with behaviour change

(Bandura, 1997) and which have been shown to
be relevant to healthy food choice (Stewart-
Knox et al., 2021).

Health locus of control (HLoC) is a psycho-
logical construct that refers to the extent to
which individuals believe they are in control of
their health (Wallston et al., 1978). Internal
HLoC is the degree to which health is per-
ceived to be influenced by one’s own actions,
while external HloC is the degree to which
health is viewed as the result of the actions of
others or governed by chance (Rotter, 1966;
Wallston et al., 1978). HLoC can be related to
food choice. Higher internal HLoC has been
associated with healthier food choices (Cheng
et al., 2016; Cobb-Clark et al., 2014; Grotz
et al., 2011), willingness to buy organic food
(Lee et al., 2019) and purchase of locally pro-
duced food (Hempel and Roosen, 2022). There
is also some evidence to suggest that higher
internal HLoC is associated with greater per-
ceived importance of health over taste or con-
venience in motivating food choices (Cohen
and Azaiza, 2007). External HLoC appears to
have been less researched than internal HLoC.
Higher external HLoC tends to be associated
with less healthy eating (Bennett et al., 1994;
Grotz et al., 2011; Omidvar et al., 2003), and
being overweight (Gruszka et al., 2022).

Although HLoC is considered a trait (Ryon
and Gleason, 2014), and therefore enduring in
the individual, it appears to vary by gender and
between different social groups. Previous
research has consistently found internal HLoC
to be higher in females (Paxton and Sculthorpe,
1999; Poortinga et al., 2008; Pudrovska, 2015),
and in those of higher SES (Jang and Baek,
2018; Poortinga et al., 2008). External HLoC,
in contrast, appears to be higher in males (Grotz
et al., 2011; Poortinga et al., 2008; Pudrovska,
2015) and those of lower SES (Grotz et al.,
2011; Poortinga et al., 2008). Nevertheless,
there are indications that HLoC can change for
individuals, as it tends to be higher among older
age groups (Poortinga et al., 2008). There is
even some limited evidence that HLoC can be
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amenable to intervention (Ryon and Gleason,
2014). The current analysis seeks to establish
how food choice motives are related to HLoC
to inform potential interventions that tap into
internal HLoC and counter external HLoC in
the endeavour to motivate healthy, sustainable
food choices.

Self-efficacy is the degree to which an indi-
vidual feels able to achieve a particular goal
(Bandura, 1997), and Nutrition Self-efficacy
(NS-E) is considered a good predicter of
nutrition-related behaviour (AbuSabha and
Achterberg, 1997). Greater self-efficacy has
been consistently linked to healthier food
choices (Anderson et al., 2007; Davison et al.,
2015; Greiner et al., 2018; Lo et al., 2019;
Naughton et al., 2015a; Smith et al., 2020; Swan
et al., 2015; Williams et al., 2012) and with
greater fruit and vegetable intake (Anderson
et al., 2007; Appleton and Adams, 2023; Greiner
et al., 2018; Kehm et al., 2017; Kushida et al.,
2017; Liou and Kulik, 2020; Lo et al., 2019;
Smith et al., 2020). People with higher self-
efficacy engage in less snacking behaviour
(Churchill et al., 2019), are more likely to read
labels on food (Christoph et al., 2016), choose
locally produced foods (Jung et al., 2023) and
intend to reduce food waste (Pandey et al.,
2023). Previous studies have established that
higher self-efficacy is required to lose weight
through dieting (Annesi, 2015a, 2015b, 2011;
Freedman and Rubinstein, 2010; Paxton and
Sculthorpe, 1999). Higher self-efficacy has also
been associated with stronger response to healthy
eating intervention (Annesi, 2018; Partridge
et al., 2017; Stewart-Knox et al., 2021).

Evidence for gender differences in nutrition
self-efficacy is mixed (Paxton and Sculthorpe,
1999; Pudrovska, 2015) and there does not
appear to be any evidence linking nutrition
self-efficacy to age or education level, which is
in keeping with the assumption that self-
efficacy is a fairly stable trait (Bandura, 1977).
That self-efficacy tends to be higher in those of
higher SES (Paxton and Sculthorpe, 1999),
however, could imply some environmental

influence. There is also evidence to imply that
self-efficacy may be amenable to intervention
(Guillaumie et al., 2012; Jamshidi et al., 2023;
Kehm et al., 2017; Newby et al., 2020;
Partridge et al., 2017; Roach et al., 2003; Shi
et al., 2018; Smith et al., 2020). Meta-analysis
of available empirical data (Newby et al.,
2020), however, concluded that any change in
self-efficacy in response to intervention tended
to be small. This analysis, therefore, assumes
that NS-E is a fairly stable trait which may be
modifiable to some degree through interven-
tion. In understanding how food choice motives
relate to NS-E, it should be possible to target
interventions to motivate healthy, sustainable
eating more effectively.

Relatively few healthy eating initiatives
appear to have taken psychological factors into
account when tailoring intervention or assessing
efficacy and behaviour change (Reinders et al.,
2023). It is recommended that self-efficacy and
HLoC be considered together in understanding
health behaviour (AbuSabha and Achterberg,
1997), yet little is known about how self-
efficacy and HLoC operate in motivating food
choice (Reinders et al., 2023). HLoC and NS-E
are relatively stable traits that may need to be
taken into account in the design of interventions
to modify food choice motives. The aim of this
secondary analysis, therefore, has been to
inform ways to tailor health promotion content
to individual food choice motives given their
association with health control beliefs and self-
efficacy, whilst controlling for gender, age, edu-
cation level and country. From the literature it
was predicted that high self-efficacy would be
associated with motives related to health
(Davison et al., 2015; Ferranti et al., 2014;
Greiner et al., 2018; Lo et al., 2019; Naughton
et al., 2015a; Smith et al., 2020; Swan et al.,
2015; Williams et al., 2012) and body weight
control (Annesi, 2015a, 2015b, 2011; Freedman
and Rubinstein, 2010; Paxton and Sculthorpe,
1999). It was also predicted that higher internal
HLoC would be positively related to food
choice motives associated with health and
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weight control (Cheng et al., 2016; Cobb-Clark
et al., 2014; Cohen and Azaiza, 2007; Grotz
et al., 2011), natural content (Lee et al., 2019)
and ethical concern (Hempel and Roosen,
2022). External HLoC, which is associated with
less healthy eating (Bennett et al., 1994; Grotz
et al., 2011; Gruszka et al., 2022; Omidvar
et al., 2003), was expected to be related to
motives more influenced by external factors
such as price and convenience.

Methods

Ethical approval for the survey was granted
by the Newcastle University Faculty of
Science, Agriculture and Engineering ethics
committee and all procedures for data collec-
tion were in accordance with the 1964
Helsinki Declaration and its later amend-
ments. The survey questionnaire was
designed and piloted by the authors. Nine
countries were selected for survey with the
aim of covering Northern (Norway), Southern
(Spain, Portugal), Western (Ireland; UK),
Eastern (Poland; Greece) and central
(Germany; Netherlands) European regions.
Given the extent of sampling required and the
need for representativeness, a social research
company (GfK) with capability across
Europe was employed to recruit respondents
and administer the survey. Volunteers were
drawn from the existing GfK panel and quota
sampled to be representative of each county
in terms of gender, age and education level.
Additional research agencies were subcon-
tracted by GfK to supplement panels were
required, such as in Ireland to achieve the
required age range. A total of 29,450 people
were initially contacted of whom 31.9%
responded. Data were collected on-line in the
Netherlands, United Kingdom (UK), Ireland,
Germany, Portugal, Spain, Greece, Poland
and Norway during February and March 2013
as part of the Food4Me survey on persona-
lised nutrition.

Materials

Questionnaire content was informed by prior
qualitative research and drawing on psychologi-
cal theory of behaviour change to increase
health (Rankin et al., 2017; Stewart-Knox
et al., 2013). The questionnaire was initially
developed in English, then translated into the
respective language of each country by each
partner centre and then back-translated into
English. Demographic data were collected
(gender, age and education level). Education
level was aligned to the International Standard
Classification of Education (ISCED) system
and then classified into one of three groups
(level 0–2 = low; level 3–4 = middle; level 5–
6 = high). Raw data and survey materials in all
languages can be accessed at https://doi.org/
10.5281/zenodo.7896317.

Food choice motives. The food choice question-
naire (FCQ) (Steptoe et al., 1995) identifies
food choice motives on nine dimensions and
has been shown to be valid for use in different
countries (Markovina et al., 2015; Pearcey and
Zhan, 2018). The FCQ comprised 36 items pre-
ceded by the statement ‘It is important to me
that the food I eat on a typical day’. Although
the FCQ was originally validated as a 4-point
scale (Steptoe et al., 1995), it usually employed
as a 5 or 7 point scale (Cabral et al., 2017;
Szakály et al., 2018; Verain et al., 2021). To
enable consistency of response between differ-
ent measures included in the questionnaire and
limit participants fatigue, responses were on a
5-point Likert scale ranging from 1 = ‘Not at
all important’ to 5 = ‘Extremely important’.
The nine factors and the items contained
therein, were administered in the standardised
sequence originally employed by Steptoe et al.
(1995): health; weight control; natural content;
mood; sensory appeal; convenience; price;
familiarity; ethical concern. Reliability was
good for all nine factors with Cronbach’s rang-
ing from a = 0.80 to a = 0.91.
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Health locus of control. Health locus of control
was measured by means of six items derived
from the Revised Health Hardiness Inventory
(RHHI-24) (Gebhardt et al., 2001). The RHHI-
24 was derived from the multi-dimensional
health locus of control scale (Wallston et al.,
1978), which has been widely validated against
dietary outcomes in different societal groups
(Cheng et al., 2016). Responses were on a 5-
point Likert scale ranging from
1 = ‘Completely disagree’ to 5 = ‘Completely
agree’. Given the research focus upon HLoC,
the first three items of the IHLoC and EHLoC
scales were selected. Items selected to measure
IHLoC were: ‘I can be as healthy as I want to
be’; ‘I am in control of my health’; ‘I can pretty
much stay healthy by taking care of myself’.
Items used to measure external HLoC were: ‘I
am bored by all the attention that is paid to
health and disease prevention’; ‘What’s the use
of concerning yourself about your health you’ll
only worry yourself to death’; ‘Efforts to
improve your health are a waste of time’.
Reliability was satisfactory with Cronbach’s
a = 0.76 for IHLoC and a = 0.77 for EHLoC.

Nutrition self-efficacy. Nutrition self-efficacy
(NS-E) was measured using Schwarzer and
Renner’s (2000) Perceived Self-Efficacy Scale
(PS-ES) which has been widely employed
against nutrition outcomes (e.g. Stewart-Knox
et al., 2021). The scale was adapted from a 4-
point to a 5-point scale to align responses with
others in the questionnaire. Respondents were
asked how certain they were they could ‘man-
age to stick to healthy foods, even if. . . ..’ on a
scale ranging from 1 = ‘Very uncertain’ to
5 = ‘Very certain’, in response to the following
items: ‘I need a long time to develop the neces-
sary routines’; ‘I have to try several times until
it works’; ‘I have to rethink my entire way of
nutrition’; ‘I do not receive a great deal of sup-
port from others when making my first
attempts’; ‘I have to make a detailed plan’.
Reliability was good with Cronbach’s a = 0.87.

Reliability was very good with Cronbach’s
a = 0.90.

Data analysis

Descriptive statistics consisted of frequencies
(n; %) or means and standard deviations (SD).
Normality of quantitative variables was
assessed using skewness and kurtosis. MAN-
COVA was employed to study associations
between food choice motives nutrition self-
efficacy and health locus of control whilst
controlling for socio-demographic factors and
for which post-hoc tests were performed using
Sidak’s correction. Separate MANCOVA mod-
els were produced for each of the nine food
choice motives (Health, Mood, Convenience,
Sensory Appeal, Natural Content, Price, Weight
Control, Familiarity, Ethical Concern) which
were taken as explanatory variables. Nutrition
Self-Efficacy (NS-E), Internal Health Locus of
Control (IHLoC) and External Health Locus of
Control (EHLoC) were entered as covariates,
and Country (Germany, Greece, Ireland,
Netherlands, Norway, Poland, Portugal, Spain,
United Kingdom), gender (man/woman), age
group (18–29/30–39/40–54/55–65 years) and
education level (low/middle/high) were entered
as fixed factors. The null hypothesis was
rejected when p \ 0.05. Effect sizes were esti-
mated using partial eta squared (h2

p). Statistical
analysis was conducted using IBM SPSS
Statistics, version 28.0 for Windows.

Results

Sample description

The sample comprised a total of 9381 partici-
pants (49.4% females) recruited in nine
European countries: Germany, Greece, Ireland,
Netherlands, Norway, Poland, Portugal, Spain
and UK (1022–1148 participants from each
country). Participants were aged 18–65 years
(18–29: n = 2063; 30–39: n = 2195; 40–54:
n = 3266; 55–65: n = 1857) with similar
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distribution in three levels of education (low:
n = 2692; middle: n = 3645; high: n = 3044)
(Table 1). The gender breakdown was fairly
similar between countries, however, there were
apparent differences in the spread of age and
education. Greece was the ‘youngest’ country
with 25% falling into the 18–29-year-old cate-
gory, while Norway was the ‘oldest’ with 27%
in the 55–65-year-old age group. There was
considerable variation between countries in
Education level. Ireland had the greatest pro-
portion of people educated to the highest level,
with more than half (50.5%) having obtained a
university degree or above. While nearly half

(49%) of UK respondents were educated to the
lowest level (49%), with relatively few (11%)
at the mid-level (11%), Poland had relatively
few at the lowest level with more than half
(61%) educated to the mid-level.

Descriptive analyses

The highest mean ranked FCQ factor was Price
with Sensory Appeal ranked second and
Natural Content third. The lowest ranked FCQ
factor was Familiarity (Table 2). Greece, which
represented the ‘youngest’ sample across the
nine countries, scored higher than any other

Table 1. Sample characteristics by country (N = 9381).

Norway
n = 1022

Germany
n = 1020

Spain
n = 1025

Greece
n = 1020

Poland
n = 1045

UK
n = 1061

Ireland
n = 1020

Netherlands
n = 1020

Portugal
n = 1148

Gender %
Men/women 53/47 50/50 51/49 49/51 52/48 51/49 50/50 50/50 50/50

Age group %
18–29 years 20 19 19 25 24 23 24 20 24
30–39 years 22 16 27 32 24 19 26 18 26
40–54 years 31 41 35 38 28 36 32 38 35
55–65 years 27 24 19 06 24 22 18 24 15

Education %
Lower 39 30 32 32 11 49 12 29 25
Middle 31 53 43 35 61 15 38 35 38
Higher 30 17 25 33 28 36 50 36 37

UK: United Kingdom.

Table 2. Associations between Food Choice Questionnaire factors, nutrition self-efficacy and health
related locus of control.

Nutrition self-efficacy Internal HLoC External HLoC
Mean (SD) 3.37 (0.80) 3.64 (0.78) 2.07 (0.83)

r (p) r (p) r (p)

Health 3.49 (0.74) 0.449 (\0.001) 0.256 (\0.001) 20.254 (\0.001)
Mood 3.36 (0.83) 0.296 (\0.001) 0.137 (\0.001) 20.152 (\0.001)
Convenience 3.44 (0.84) 0.051 (\0.001) 0.074 (\0.001) 20.002 (0.876)
Sensory appeal 3.67 (0.71) 0.144 (\0.001) 0.122 (\0.001) 20.124 (\0.001)
Natural content 3.57 (0.96) 0.318 (\0.001) 0.142 (\0.001) 20.225 (\0.001)
Price 3.72 (0.82) 0.057 (\0.001) 0.027 (0.010) 20.070 (\0.001)
Weight control 3.18 (0.99) 0.278 (\0.001) 0.077 (\0.001) 20.185 (\0.001)
Familiarity 2.85 (0.89) 0.117 (\0.001) 0.075 (\0.001) 0.046 (\0.001)
Ethical concern 2.91 (1.01) 0.205 (\0.001) 0.075 (\0.001) 20.057 (\0.001)

N = 9381.

r: Pearson’s correlation coefficient; HLoC: health locus of control.
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country on various motives for food choice
(health, price, natural content and ethical con-
cern). In contrast, Norway, representing the
‘oldest’ country sample, scored lowest on natu-
ral content, weight control and price. The UK
sample scored lowest on health as a motivation
for food choice.

The correlations between nutrition self-
efficacy (NS-E), internal health locus of control
(IHLoC) and external health locus of control
(EHLoC) with each food choice motive are pre-
sented in Table 2. Higher NS-E and higher
IHLoC were associated with higher scores on
all food choice questionnaire (FCQ) factors
( p \ 0.001 for all associations). Higher
EHLoC was associated with lower scores on
the Health, Mood, Sensory Appeal, Natural
Content, Price, Weight Control and Ethical
Concern factors ( p \ 0.001), and with higher
scores on the Familiarity FCQ factor
( p \ 0.001). There was no significant associa-
tion between EHLoC and the convenience FCQ
factor.

Associations between motives for food
choice, nutrition self efficacy and health
locus of control

Health. The strongest effect size was for the
model of Health as a motive for food choice
explaining 28.8% of the variance in scores
(Table 3). Higher scores on Health were associ-
ated with higher Nutrition Self-Efficacy (NS-E),
higher Internal HLoC and with lower External
HLoC. Scores on the Health factor were higher
among participants residing in Germany,
Greece and Poland, females and in the middle
age groups (30–39 and 40–54 years).

Mood. The model explained 16.6% of the var-
iance in Mood. Higher scores on Mood were
associated with higher NS-E, higher Internal
HLoC and lower External HLoC (Table 3).
Scores on the Mood factor were highest in
Greece and Poland, among those in the lower

education level and higher in females than
males. Mood scores did not vary by age group.

Convenience. The weakest model was for
Convenience which explained 6.6% of the var-
iance in scores. Higher scores on Convenience
were associated with higher NS-E, higher
Internal HLoC and higher External HLoC
(Table 3). Convenience was rated more impor-
tant by those in Poland, which along with
Germany, Greece and Spain formed a homoge-
nous subset. Convenience was rated highest by
females, those in the 30–39-year-old group and
those in the lower educational level.

Sensory appeal. The model explained 10% of
the variance in Sensory Appeal. Higher scores
on Sensory Appeal were associated with higher
NS-E, higher Internal HLoC and lower External
HLoC (Table 3). Sensory Appeal was rated sig-
nificantly more important by those residing in
Germany, Greece, Portugal and Spain and less
important by those in Ireland, Netherlands and
Norway. Sensory Appeal was rated significantly
higher by females, those in the middle age
groups (30–39 and 40–54 years) and those in
the lower education level.

Natural content. The second largest effect size
was for the model of Natural Content which
explained 24.9% of the variance. Higher scores
on Natural Content were associated with higher
NS-E, higher Internal HLoC and lower External
HLoC (Table 3). Natural Content was rated
more important by those residing in Greece and
Germany and least important in Ireland. Natural
Content was rated higher by females, those in
the middle and higher education levels and with
increasing age group.

Price. The model explained 11.4% of the var-
iance in Price. Higher scores on Price were
associated with higher NS-E and higher Internal
HLoC (Table 3). There was no association
between Price and External HLoC. Price was
rated more important by females and less
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important by those in the oldest (55–65 years)
age group. Price was rated less important with
increasing education level.

Weight control. The model explained 18.6% of
the variance in Weight Control. Higher scores
on Weight Control were strongly associated
with higher NS-E but only marginally
( p = 0.046) (given the large sample size and
Sidak correction) with higher Internal HLoC.
Higher ratings of the importance of Weight
Control were also associated with lower
External HLoC (Table 3). Greece, Poland and
Portugal formed a homogenous group of coun-
tries that rated Weight Control higher in impor-
tance. Weight Control was rated higher by
females, by those in the lower education level
and with increasing age group.

Familiarity. The model explained 11.8% of var-
iance in Familiarity. Higher scores on
Familiarity were associated with higher NS-E,
higher Internal HLoC and higher External
HLoC (Table 3). Familiarity was rated more
important in Greece, Portugal and Spain.
Familiarity was rated higher by females, those
in the oldest age group (55–65 years) and those
at the lower education level.

Ethical concern. The model explained 13.3% of
variance in Ethical Concern. Higher scores on
Ethical Concern were associated with higher
NS-E, higher Internal HLoC and higher
External HLoC (Table 3). Ethical Concern was
rated as more important by those in Greece
which together with Germany, Poland, Portugal
and Spain comprised a homogenous subset of
countries exhibiting higher ratings. Scores on
Ethical Concern were higher in females, in
those in the lower education level and with
increased age.

Discussion

This secondary analysis has sought to deter-
mine and understand potential relationships

between food choice motives and nutritional
self-efficacy (NS-E), internal health locus of
control (HLoC) and external HLoC. Previous
research has consistently indicated that taste/
sensory appeal is the most important motive for
food choice followed by price, health and con-
venience (Dana et al., 2021; Verain et al.,
2022). In contrast, the model showing the
strongest effects size indicated by this analysis
was for the food choice motive health, 29% of
which was explained by NSE, internal and
external HLoC. Health and natural content
would therefore appear to be the motives most
closely associated with NS-E and HLoC. That
health was rated lowest of the food choice
motives among those in the UK could indicate
a greater need to intervene on self-efficacy and
locus of control in promoting health eating. The
models showing the weakest effect sizes were
for convenience and sensory appeal and for
which behaviour change factors explained only
7% and 10% of variance respectively implying
that NS-E and HLoC are of less relevance to
these motives.

As predicted, greater NS-E was associated
with greater perceived importance for all food
choice motives. That higher NS-E was associ-
ated with perceived importance of health as a
motive for food choice (which was the stron-
gest model) agrees with other research that
found higher NSE was related to healthier food
choices (e.g. Appleton and Adams, 2023;
Greiner et al., 2018; Kushida et al., 2017; Lo
et al., 2019; Smith et al., 2020). Higher NS-E
was also associated with higher perceived
importance of the weight control motive, which
is consistent with previous research indicating
that those higher on NS-E are more likely to
lose weight through weight loss diets (Annesi,
2015a, 2015b; Freedman and Rubinstein, 2010;
Paxton and Sculthorpe, 1999). Together this
could imply that NS-E should be taken into
account in personalising nutrition intervention
to motivate healthy eating and weight loss. In
keeping with previous research (Chang et al.,
2008; Kavanagh and Bower, 1985; McArthur
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and Pawlak, 2011), self-efficacy was positively
associated with mood, implying that self-efficacy
and mood may need to be promoted together in
encouraging healthy eating. Further research is
needed to understand the nature of the relation-
ship between NS-E and other food choice
motives (sensory appeal; convenience; price;
familiarity; natural content; ethical concern).
Meanwhile, these findings imply that NS-E is a
contributing factor in the association between
food choice motives and food choices observed
in previous research (Alles et al., 2017).

Also as expected, greater internal HLoC was
associated with increasing perceived impor-
tance in eight out of the nine food choice
motives. This corroborates previous studies that
have identified links between internal HLoC
and healthy eating (e.g. Cheng et al., 2016;
Cobb-Clark et al., 2014; Cohen and Azaiza,
2007; Grotz et al., 2011). That natural content,
which was the model with the second strongest
effect size, was related to higher internal
HLoC, is consistent with existing evidence that
internal HLoC is related to willingness to pay
for organic food (Lee et al., 2019). In keeping
with the finding that internal HLoC was associ-
ated with ethical concern, internal HlOC has
been previously shown to be related to selec-
tion of locally produced food (Hempel and
Roosen, 2022). Although internal HLoC was
only weakly related to the weight control moti-
vation, this corroborates previous research
implying that internal HLoC is associated with
weight control as a motive for food choice (e.g.
Anastasiou et al., 2015) and could have impli-
cations for personalising weight control inter-
ventions that afford the individual a greater
sense of control.

Greater external HLoC was associated with
lower perceived importance of the food choice
motives health, natural content, weight control,
mood and sensory appeal and with greater per-
ceived importance of ethical concern, familiar-
ity and convenience. Relationships between
external HLoC and food choice motives were
not all in the expected direction. The finding

that greater perceived importance of the health
motive was associated with lower external
HLoC is inconsistent with previous research
linking an external HLoC to more risky dietary
behaviour (Grotz et al., 2011). Also contrary to
expectation, given the price is an external deter-
minant of food choice (and unsurprisingly was
rated as more important by those on lower
incomes), External HLoC was not associated
with price as a motive for food choice. The dis-
crepant findings related to External HLoC could
be a consequence of respondents signing up to
participate in a study on personalised nutrition
via the social research company and which
unwittingly biased the sample towards people
who were already motivated to make healthy
food choices, and who were more likely to
volunteer for a health-related research study
irrespective of their external HLoC orientation.
It is also possible that the unidimensional mea-
sure of external HLoC employed in this survey
failed to fully capture the construct of external-
ity (Otto et al., 2011).

Our analyses have explored relations
between food choice motives, NS-E and HLoC.
Whereas food choice motives are dynamic over
time and context, NS-E and HLoC, although
modifiable to some extent, are more stable con-
structs. This implies that N-SE and HLoC could
be causative in their relationship with food
choice motives. The results, therefore, imply
that NS-E and HLoC need to be considered in
the development of interventions to motivate
people to alter their dietary behaviour and/or to
make healthier food choices.

Consistent with previous research (Pearcey
and Zhan, 2018), food choice motives varied
between socio-demographic groups. Females
rated all motives as more important, possibly
because women are frequently more involved
with food (Castellini et al., 2023). Food choice
motives also differed between age groups with
older people indicating a greater tendency than
younger people to rate natural content, weight
control, familiarity and ethical concern as high in
importance. This is in keeping with previous
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research indicating that older people are more
concerned about healthy eating (e.g. Naughton
et al., 2015b), and implies that these motives
should be addressed in health eating interventions
targeting older people. Price was rated as a less
important food choice motive among those in the
older age group. Health and sensory appeal were
rated higher by those in the middle age group.
Also in keeping with previous research
(Konttinen et al., 2013), therefore, price and
familiarity were rated more highly by those who
had spent less time in education. People with less
education also ascribed greater importance to
Mood, Convenience, Sensory Appeal, Weight
Control and Ethical concern than those who were
more educated. Those who spent longer in educa-
tion were more likely to rate price as less impor-
tant. This analysis has taken education as a
marker of socio-economic position. Together, this
implies the importance of including affordable
and familiar foods in healthy eating interventions.
People who were less educated also rated weight
control and convenience as important motives for
food choice, while those who had spent longer in
education rated natural content as more important
and price less important. Also, and as previous
research has indicated (Pearcey and Zhan, 2018),
the relative importance of food choice factors var-
ied between countries. Health and sensory appeal
were both rated highest in Germany. Mood, natu-
ral content, weight control and ethical concern
were rated highest in Greece. Convenience was
rated most important highest by those in in
Poland and price and familiarity by people in
Portugal. Together this implies that strategies to
motivate healthier eating may need to be adjusted
to meet the varying food choice priorities of citi-
zens in different countries.

Conclusion

This research is novel in investigating food
choice motives and potential associations
with NS-E and HLoC in a large international
sample. Although relevant associations were
found, the study was cross-sectional and

correlational which limits the degree to
which conclusions can be drawn on causal
relationships between food choice motives
and behaviour change factors. We therefore
recommend future reserch to use experimen-
tal paradigms that can establish causality.
Another limitation is that the FCQ and NSE
scales, which were originally validated as 4-
point scales, were only converted to 5-point
scales for the purpose of this study, when it is
becoming increasingly recognised that
extended Likert scales can be more sensitive,
particularly for cross-cultural studies (Ares,
2018; Cunha et al., 2018). The 5-point scales
used here, although more sensitive than the
original 4-point scales, could have limited
the discriminate ability of the measures. The
apparent clarity of these results, however,
suggests the scales used in this analysis were
effective for the purpose of the research.
Meanwhile, extended scales are recom-
mended for future research. A further poten-
tial limitation is that data were collected
some years ago. Given the research is
focused upon enduring traits rather topical
issues, however, suggests that the this is
unlikely to limit ability to draw conclusions.
Meanwhile, food choice and relationship to
theories of behaviour change such as HloC,
remains an under-researched area and worthy
of further study (Hempel and Roosen, 2022).

To conclude, whereas associations between
food choice motives and internal HLoC were all
in the expected direction, associations with exter-
nal HLoC were less clear and will require further
study. That people with higher self-efficacy
scored higher on all food choice motives implies
that intervention to motivate people on food
choice behaviour, would need to take self-
efficacy into account. Individuals with a low self-
efficacy, low internal and a high external HLoC
who want to eat more healthily could be encour-
aged to take control by looking at food label
information, by monitoring and providing feed-
back on dietary behaviour which can then be
adjusted by the person on a continuous basis.
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da Silva WR, Marôco J, Alvarenga MD, et al. (2022)
What are the motives underlying Brazilians’ food
choices? An analysis of the food choice question-
naire and its relationship with different sample
characteristics. Journal of Sensory Studies 37(5):
e12775.

Davison J, Share M, Hennessy M, et al. (2015) Cor-
relates of food choice in unemployed young peo-
ple: The role of demographic factors, self-
efficacy, food involvement, food poverty, dieting
and physical activity. Food Quality and Prefer-
ence 46: 40–47.

European Environment Agency (2022) Serious chal-
lenges in Europe’s agri-food systems. European
Environment Agency (europa.eu).

Freedman MR and Rubinstein RJ (2010) Obesity and
food choices among faculty and staff at a large
urban university. Journal of the American College
of Health 59(3): 205–210.

Gebhardt W, van der Doef M and Paul L (2001) The
Revised Health Hardiness Inventory (RHHI-24):
Psychometric properties and relationship with self-
reported health and health behavior in two Dutch
samples. Health Education Research 16: 579–592.

Greiner BH, Croff J, Wheeler D, et al. (2018) Medi-
terranean diet adherence in cardiac patients.
American Journal of Health Behavior 42: 3–10.

Grotz M, Hapke U, Lampert T, et al. (2011) Health
locus of control and health behaviour: Results
from a nationally representative survey. Psychol-
ogy, Health & Medicine 16(2): 129–140.

Gruszka W, Owczarek AJ, Glinianowicz M, et al.
(2022) Can nutritional status in adults be influ-
enced by health locus of control? International
Journal of Environmental Research and Public
Health 19(23): 15513.

Guillaumie L, Godin G, Manderscheid JC, et al.
(2012) The impact of self-efficacy and implemen-
tation intentions-based interventions on fruit and
vegetable intake among adults. Psychology &
Health 27(1): 30–50.

Hempel C and Roosen J (2022) The role of life satis-
faction and locus of control in changing purchase
intention for organic and local food during the

14 Journal of Health Psychology 00(0)



pandemic. Food Quality and Preference 96:
104430.

Jamshidi A, Abedi P, Hamid N, et al. (2023) Effect
of group cognitive behaviour therapy on self-
efficacy and anthropometric indices among over-
weight and obese postpartum women. South Afri-
can Journal of Clinical Nutrition 36(4): 147–153.

Jang K and Baek YM (2018) How to effectively design
public health intervention: Implications from the
interaction effects between socioeconomic status
and health locus of control beliefs on healthy dietary
behaviours among US adults. Health & Social Care
in the Community 26(5): 664–674.

Jung SE, Shin YH, Hermann J, et al. (2023) Examin-
ing the factors of college students’ willingness to
consumer local foods using the health belief
model with the addition of social influence and
self-identity. Journal of Hunger & Environmental
Nutrition 18(5): 736–752.

Kavanagh DJ and Bower G (1985) Mood and self-
efficacy: Impact of joy and sadness on perceived
capabilities. Cognitive Therapy and Research
9(5): 507–525.

Kehm R, Hearst MO and Elwell KL (2017) The
FAV-S pilot study: Increasing self-efficacy and
fruit and vegetable intake among Somali women
and children. Health Education and Behavior
44(1): 52–58.

Keller C and Siegrist M (2015) Does personality
influence eating styles and food choices? Direct
and indirect effects. Appetite 84: 128–138.

Konttinen H, Sarlio-Lahteenkorva S, Silventoinen K,
et al. (2013) Socio-economic disparities in the
consumption of vegetables, fruit and energy-
dense foods: The role of motive priorities. Public
Health Nutrition 16(5): 873–882.

Kushida O, Iriyama Y, Murayama N, et al. (2017)
Associations of self-efficacy, social support and
knowledge with fruit and vegetable consumption
in Japanese workers. Asia Pacific Journal of Clin-
ical Nutrition 26: 725–730.

Lee HC, Chang CT, Cheng ZH, et al. (2019) Will an
organic label always increase food consumption?
It depends on food type and consumer preferences
in health locus of control. Food Quality and Pre-
ference 63: 88–96.

Liou D and Kulik L (2020) Self-efficacy and psycho-
social considerations of obesity risk reduction
behaviors in young adult white Americans. PLoS
One 15(6): e0235219.

Lo BK, Loui C, Folta SC, et al. (2019) Self-efficacy
and cooking confidence are associated with fruit
and vegetable intake in a cross-sectional study in
rural women. Eating Behaviors 33: 34–39.

McArthur L and Pawlak R (2011) An Exploratory
study of compliance with dietary recommendations
among college students majoring in health-related
disciplines: Application of the transtheoretical
model. Nutrition Research and Practice 5(6): 578.

Markovina M, Stewart-Knox BJ, Rankin A, et al.
(2015) Food4Me study: Validity and reliability of
Food Choice Questionnaire in 9 European coun-
tries. Food Quality and Preference 45: 26–32.

Marty L, de Lauzon-Guillan B, Labesse M, et al.
(2021) Food choice motives and the nutritional
quality of diet during the COVID-19 lockdown in
France. Appetite 157: 105005.

Miyahira RF, Giangiarulo T, Lopes JD, et al. (2023)
Sprouts consumption: A correlational study
between Brazilian consumers’ perception, moti-
vation to eat new products levels and food choice
factors. Journal of Sensory Studies 38(4): e12829.

Naughton P, McCarthy M and McCarthy S (2015a)
Acting to self-regulate unhealthy eating habits.
An investigation into the effects of habit, hedonic
hunger and self-regulation on sugar consumption
from confectionary foods. Food Quality and Pre-
ference 46: 173–183.

Naughton P, McCarthy SN, McCarthy MB (2015b)
The creation of a healthy eating motivation score
and its association with food choice and physical
activity in a cross sectional sample of Irish adults.
The International Journal of Behavioral Nutrition
and Physical Activity 12: 74.

Newby K, Teah G, Cooke R, et al. (2020) Do auto-
mated digital health behaviour change interven-
tions have a positive effect on self-efficacy? A
systematic review and meta-analysis. Health Psy-
chology Review 15(1): 140–158.

Omidvar N, Ghazi-Tabatabaie M, Eghtesadi S, et al.
(2003) Psychosocial correlates of low fruit and
vegetable intake among adolescent boys and girls
in Tehran, Iran. Ecology of Food and Nutrition
42(6): 385–397.

Otto C, Bischof G, Rumpf HJ, et al. (2011) Multiple
dimensions health locus of control in a represen-
tative population sample: Ordinal factor analysis
and cross-validation of an existing three and a
new four factor model. BMC Medical Research
Methodology 11: 114.

Stewart-Knox et al. 15



Pandey S, Budhathoki M, Perez-Cueto FJA, et al.
(2023) Factors influencing consumer’ food waste
reduction behaviour at university canteens. Food
Quality and Preference 111: 104991.

Partridge SR, McGeechan K, Bauman A, et al.
(2017) Improved confidence in performing nutri-
tion and physical activity behaviours mediates
behavioural change in young adults: Mediation
results of a randomised controlled mHealth inter-
vention. Appetite 108: 425–433.

Paxton SJ and Sculthorpe A (1999) Weight and
health locus of control beliefs in an Australian
community sample. Psychology and Health 14:
417–431.

Pearcey SM and Zhan GQ (2018) A comparative
study of American and Chinese college students’
motives for food choice. Appetite 123: 325–333.

Poortinga W, Dunstan FD and Fone DL (2008)
Health locus of control beliefs and socio-
economic differences in self-rated health. Preven-
tive Medicine 46: 374–380.

Pudrovska T (2015) Gender and health control
beliefs among middle-aged and older adults.
Journal of Aging and Health 27: 284–303.

Rankin A, Bunting BP, Poı́nhos R, et al. (2018) Food
choice motives, attitude towards and intention to
adopt personalised nutrition. Public Health Nutri-
tion 21(14): 2606–2616.

Rankin A, Kuznesof S, Frewer LJ, Orr K, Davison J,
de Almeida MD, Stewart-Knox B (2017) Public
perceptions of personalised nutrition through the
lens of Social Cognitive Theory. J Health Psy-
chol. 22(10):1233–1242.

Reinders MJ, Starke AD, Fischer ARH, et al. (2023)
Determinants of consumer acceptance and use of
personalized dietary advice: A systematic review.
Trends in Food Science & Technology 131:
277–294.

Roach JB, Yadrick MK, Johnson JT, et al. (2003)
Using self-efficacy to predict weight loss among
young adults. Journal of the American Dietetic
Association 103(10): 1357–1359.

Rotter JB (1966) Generalized expectancies for inter-
nal versus external control of reinforcement. Psy-
chology Monographs 80: 1–28.

Ryon HS and Gleason MEJ (2014) The role of LoC
in daily life. Personality and Social Psychology
40: 121–131.

Schwarzer R and Renner B (2000) Social-cognitive
predictors of health behavior: Action self-efficacy

and coping self-efficacy. Health Psychology
19(5): 487–495.

Shi ZX, Richardson JM, Aycinena AC, et al. (2018)
Psychosocial mediators of dietary change mong
Hispanic/Latina breast cancer survivors in a cul-
turally tailored intervention. Psycho-Oncology
27(9): 2220–2228.

Smith ML, Lee S, Towne SD, et al. (2020) Impact of
a behavioural intervention on diet, eating patterns,
self-efficacy and social support. Journal of Nutri-
tion Education and Behavior 52(2): 180–186.

Steptoe A, Pollard TM and Wardle J (1995) Develop-
ment of a measure of the motives underlying the
selection of food: The food choice questionnaire.
Appetite 25(3): 267–284.

Stewart-Knox B, Kuznesof S, Robinson J, et al.
(2013) Factors influencing European consumer
uptake of personalised nutrition. Results of a qua-
litative analysis. Appetite 66: 67–74.

Stewart-Knox B, Rankin A, Bunting BP, et al. (2021)
Self-efficacy, habit strength, health locus of con-
trol and response to the personalised nutrition
Food4Me intervention study. British Food Jour-
nal 124: 314–330.

Swan E, Bouwma L, Hiddick GJ, et al. (2015) Profil-
ing healthy eaters. Determining factors that pre-
dict healthy eating practices among Dutch adults.
Appetite 89: 122–130.
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