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A B S T R A C T

To study consumers’ intention to reduce their dietary salt intake and willingness to purchase salt-reduced food
products, as well as the determinants of these, this research relies on data collected through a web survey of
1030 participants in Denmark. The majority of respondents (66.8%) express no intentions to change their dietary
salt intake, but 12.6% indicate such intentions, and 20.6% claim to have already implemented a change.
Willingness to purchase salt-reduced food products is high but varies across product categories, ranging from
52% for olives to 72% for meat spreads. Personal and social norms reveal the strongest influences on intention to
change dietary habits, whereas personal norms, knowledge, and awareness of health consequences exert the
strongest influences on willingness to purchase salt-reduced food products. These results suggest that most
consumers are willing to purchase salt-reduced food products, even without having a salt reduction goal. These
results are relevant for stakeholders and policy makers, as evidence of how consumers respond to salt-reduced
food products and their intention to lower their dietary salt intake.

1. Introduction

Elevated dietary salt levels increase people's risk of high blood
pressure and hypertension, as well as cardiovascular disease (Aburto
et al., 2013). The World Health Organization (2012) recommends that
dietary salt intakes should be no more than 6 g per day, yet average
intake rates are 9–12 g daily, mainly coming processed food products
(Fischer, Vigneault, Huang, Arvaniti, & Roach, 2009; Ni Mhurchu et al.,
2011; Rasmussen & Lassen, 2016).

Furthermore, despite consumers’ extensive knowledge about the
link between salt and health, consumers do not use salt information on
food labels to pick low salt options (Grimes, Riddell, & Nowson, 2009).
Informational health campaigns mainly reach consumers who are al-
ready health oriented (Andrews & Burton, 2009; Carbone & Zoellner,
2012), and they rarely succeed in changing consumption behavior
(Trivedi, Sridhar, & Kumar, 2016). That is, even when people know
about and have good intentions to lead a healthy life; their actual be-
haviors might not reflect their intentions. According to Gollwitzer
(1999), intentions account for approximately 20%–30% of the variance
in actual behaviors. To limit dietary salt intake, multiple stakeholders
thus must share the responsibility jointly.

The food industry has made considerable progress in providing low-
salt options (Kloss, Meyer, Graeve, & Vetter, 2015; Vyth, Steenhuis,

Roodenburg, Brug, & Seidell, 2010a). However, to have a meaningful
effect, salt-reduced food products would need to prompt adoption
among consumers (Prochaska & Velicer, 1997). Newson et al. (2013)
note that one-third of their study participants, from five countries, are
not interested in reducing their dietary salt intake. Thus, marketers also
must develop communication strategies to promote products with lower
salt content. Should they highlight the reduced salt content at the point
of purchase by using a low-salt label to emphasize the health benefit or
avoid communicating the lower salt content in order not to infer di-
minished taste experience.

Prior research into salt labels indicates their very small, negative
effects on acceptance of reformulated food products (Vázquez, Curia, &
Hough, 2009), though these effects may be product or context specific,
difficult to generalize across product categories and countries. The
objective of this study is to identify consumers’ intention to change
their dietary salt intake and the determinants of their willingness to
purchase salt-reduced processed food products. We identify potential
determinants of both and investigate their relationship using data from
a web survey. We start by outlining the theoretical framework and
hypotheses before detailing our study methodology. After presenting
the results, we outline their implications for understanding food related
behavior in relation to salt-reduced food products.
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1.1. Theoretical approach and hypotheses development

The Transtheoretical Approach with the Stages of Change model has
been widely used in defining how ready individuals are to make a
change in their behavior (Prochaska & Velicer, 1997). This model
contains six stages: pre-contemplation (no intention of changing be-
havior), contemplation (aware of the problem but with no intention to
change), preparation (intention to take action to address the problem),
action (active change of behavior), maintenance (new behavior re-
places old behavior), and relapse (fall back into old behavior). This
model was developed to analyze smokers' intention to quit, then ex-
tended to other risky behaviors, and more recently, it also has served to
measure a population's readiness to change dietary habits, such as re-
ducing salt intake. This theoretical framework can be used to identify
the population's interest in making a change, before it is possible to
establish an appropriate intervention (Prochaska & Velicer, 1997).

The adoption of a goal to reduce salt intake will reduce salt intake in
reality only if the abstract goal is linked to more concrete goals for
specific behaviors, such as purchasing salt-reduced products or re-
stricting the use of salt in cooking. To explore the relationship of these
abstract and concrete goals, we integrate goal implementation theory
(Gollwitzer, 1999; Gollwitzer & Brandstatter, 1997; Gollwitzer,
Heckhausen, & Ratajczak, 1990; Gollwitzer & Moskowitz, 1996). This
theory argues that the attainment of abstract goals is facilitated by the
formulation of implementation intentions, which specify what a person
will do in any a specific situation, like choosing a salt-reduced product
if such an alternative is available. Implementation intentions can acti-
vate action if the situation for which they have been formulated occurs,
which increases the likelihood of goal attainment (Sheeran, Webb, &
Gollwitzer, 2005). Goal intentions without implementation intentions
might not lead to behavioral change, but goal intentions remain a
prerequisite for the formulation of implementation intentions, which in
turn can activate behavior.

H1. There is a positive relationship between intention to change dietary
intake of salt and willingness to purchase salt-reduced food products.

We also take a socio-cognitive view of the cognitive and social
processes that might affect consumers' intention to change their dietary
salt intake and willingness to purchase salt-reduced food products. The
potential determinants span multiple categories: personal norms, social
norms, general health interest, awareness of consequences, knowledge,
perceived behavioral control, and salt habits. In particular, personal
norms represent self-expectations of a certain action or behavior, and
imply a more internalized, mature reasoning process, such that the
person considers the context for applying personal norms and the
possible outcome of the behavior (Thøgersen, 2006). For example,
strong personal norms for buying organic products increases the like-
lihood of changing purchasing patterns in favor of organic products
(Thøgersen, 2006). In our case, personal norms can refer to purchasing
salt-reduced food products or actively reducing dietary salt intake In
addition, social norms refer to accepted standards of behavior in specific
situations (Dubois, 2003). A person's willingness to purchase salt-re-
duced food products might increase if he or she believes important
peers expect such purchases (Vabø & Hansen, 2016). However, social
norms and the resulting group pressure might be less relevant in this
case than for more visible or socially unacceptable behaviors, such as
smoking.

H2. Strong personal and social norms for reducing dietary salt intake
increase willingness to purchase salt-reduced food products and
intention to change dietary salt habits.

Very health oriented consumers are already likely to purchase
healthy food products (Andrews & Burton, 2009; Olsen, Menichelli,
Sørheim, & Næs, 2012). In addition, consumers with more knowledge
about dietary salt may be more inclined to purchase salt-reduced food
products and more ready to change their dietary salt intake (Andrews &
Burton, 2009), because of the motivational effect of that knowledge, as

well as its ability to facilitate their information processing of the salt-
related label information.

H3. Consumers who are more health oriented and have more
knowledge about dietary salt are more willing to purchase salt-
reduced food products and have a higher intention to change their
dietary salt intake.

We also distinguish hedonic from utilitarian products (Kahn, Dahr,
& Wertenbroch, 2004). A hedonic food product is fun, enjoyable, and
pleasurable; a utilitarian food product is functional, practical, and
plain. When purchasing hedonic products, consumers may be less
willing to choose a product with less salt if they expect diminished
taste, because they purchase hedonic products for their immediate
pleasure (Batra & Ahtola, 1991; Kahn et al., 2004). For utilitarian
products though, consumers may be more inclined to choose a product
with less salt, if their purchase decision is dominated by health reasons
more long-term goal. Notably, Verbeke (2006) reveals that consumers
are not willing to accept poorer taste in exchange for a healthier pro-
duct, and Kahn et al. (2004) finds that consumers typically choose taste
over health, even when they shop with health as a motive. This re-
lationship also might be moderated by the product's predominant
characterization as hedonic or utilitarian.

H4. Consumers are more willing to purchase salt-reduced food products
from utilitarian than from hedonic categories.

A large study by Newson et al. (2013) found that awareness of
consequences of excess dietary salt intake was an important predictor
for a positive attitude towards salt reduction. In another study (Grimes
et al., 2009), participants that were aware of the risk of stroke, kidney
disease and high blood pressure with a high salt intake were more likely
to report reading the salt content on food labels than those participants
that were not aware of the risk. These participants reported to pre-
viously have purchased salt reduced products, which could possibly be
a proxy for having good (better) dietary salt habits. (Grimes et al.,
2009).

H5. Awareness of health consequences of dietary salt intake and good
dietary salt habits increase people's willingness to purchase salt-
reduced food products and their intentions to change their dietary
salt habits.

Intentions to perform various behaviors relate to perceived beha-
vioral control (Ajzen, 1985; Ajzen, Joyce, Sheikh, & Cote, 2011). Ajzen
et al. (2011) show that, for both environmental and alcohol consump-
tion behaviors, perceived behavioral control offers a better predictor
than knowledge. However, this better prediction might be explained by
the way knowledge is often measured, as general knowledge. When
knowledge items is measured largely as factual, having no clear im-
plications for respondents behavior, the knowledge will be unlikely to
correspond to the behavioral, normative, or control beliefs that actually
guide people's behavior (Ajzen et al., 2011).

H6. Higher perceived behavioral control leads to higher willingness to
purchase salt-reduced food products and intentions to change dietary
salt habits.

In Fig. 1, we provide an overview of the hypotheses.

2. Method

2.1. Sample and data collection

A web-based questionnaire was administered in June 2016 to a
representative (age and gender) sample of Danish citizens. After de-
leting respondents who took insufficient (less than 5min) or too much
(more than 1 h) time to complete the survey, the mean time for com-
pleting the survey was 16min. Prompting tactics helped avoid in-
complete answers, reducing missing data to a minimum. Participants
were recruited through an online panel provider (Userneeds) that is

T. Mørk, et al. Appetite 139 (2019) 110–118

111



registered with the Data Protection Act, and all of them provided in-
formed consent. They received a minor, standard reimbursement for
their time and effort. In total, 1030 participants entered the data ana-
lysis, as detailed in Table 1. The gender distribution was almost equal
with 51,7% being female and 48,3% being male. 60,9% reported that
they were either married or co-habituating and 39,1% reported that
they were single. 68,7% of the sample had no children while 26,7% had
1 or 2 and 4,6% had more than two children. Self-reported diagnoses of
diseases that could influence dietary pattern was distributed with
67,7% on zero diseases, 21,4% with one disease and 7,5% who had 2 or
more diseases. Highest level of education was recorded with tree pos-
sible answers. Primary school 28%, secondary school and vocational
training 40,3% and higher education 30,2%. The sample was dis-
tributed evenly between the different age groups from 18 to 77 years of
age. The sample is similar to the Danish official national mean on
gender, education and age.

2.2. Questionnaire and measures

The questionnaire consisted of measures of the Stages of Change
model as it applies to salt reduction, daily salt usage, knowledge of salt
recommendations, sources of salt intake, general health interest, social
and personal norms about dietary salt, perceived behavioral control,
knowledge of salt content in food products, and willingness to purchase
salt-reduced food products.

We measured intention to change dietary salt intake with adapted
versions of six items from Newson et al. (2013): “I am not at all in-
terested in lowering salt in my diet and I have no intention of doing so
in the next 6 months,” “I am interested in lowering salt in my diet and I
have the intention of doing that within the next 6 months,” “I am in-
terested in lowering salt in my diet and I have the intention of doing
that in the next month,” “I am interested in lowering salt in my diet and
I have started lowering my salt intake during the last 6 months,” and “I
am interested in lowering salt in my diet and I have already lowered my
salt intake for longer than 6 months.” Then for the analysis, we reduced
the six items to two categories: no intention or intention to lower salt in
the diet.

To measure willingness to purchase salt-reduced food products, we
chose 17 food items and asked participants to indicate (yes/no),
“Would you be willing to purchase the following products if they were
salt reduced?” The products were biscuits, ready meals, butter, deli
products, white bread, cheese, canned fish, sauces (bullion/soya, bar-
becue oils), olives, sausages, tomato sauce, rye bread, cornflakes, crisps,
meat spread, bacon, and cake. One point was assigned for each product
the participant was willing to purchase, so each respondent could ob-
tain a maximum of 17 points and a minimum of 0 points. We then
grouped respondents into two categories: scores of 0–3, indicating low
willingness, and scores of 4–17, indicating high willingness. The clas-
sification into two categories was based on the reasoning that people
not willing to purchase salt-reduced products generally may have 1–2
exceptions, for example because they think that salt-reduced crisps
have a better taste. The two groups are thus created to divide re-
spondents into those generally not willing to purchase salt-reduced
products and those who do.

Fig. 1. Determinants of intention to change salt intake and willingness to purchase salt-reduced products.

Table 1
Demographic composition of sample (n= 1030).

Gender %

Female 51.7
Male 48.3
Marital status
Married/Co-habituating 60.9
Single 39.1
Children
0 children 68.7
1-2 children 26.7
> 2 children 4.6
Education
Primary school 28.0
Secondary school/vocational training 40.3
Higher education 30.2
Age
18–27 15.5
28–37 15.4
38–47 24.5
48–57 24.0
58–77 20.6
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These 17 products also were classified as hedonic or utilitarian,
according to a pretest with 43 participants who classified them as he-
donic (yes/no) or utilitarian (yes/no). We used the majority scores to
classify products as hedonic or utilitarian. For example, rye bread was
classified as utilitarian by 88% of the respondents and hedonic by the
rest, so we consider it a utilitarian product. Cake, scored as hedonic by
all but one respondent, was classified as a hedonic product. Cheese was
less clear, with 65% of respondents classifying it as utilitarian and 35%
as hedonic, but we still classified it as a utilitarian product, reflecting
the majority perception.

We operationalized social norms with seven items from Cialdini,
Kallgren, and Reno (1991): “Other people like me better if I reduce my
dietary salt intake,” “Many people reduce their dietary salt intake,” “It
makes a good impression on other people to reduce one's dietary salt
intake,” “Many people I know reduce their dietary salt intake,” “To
reduce one's dietary salt intake gives social status,” “People who are
important to me think I should reduce my dietary salt intake,” and
“Many people think I should reduce my dietary salt intake.” For per-
sonal norms, we used four items from Thøgersen (2006): “I feel bad
when I am not deducing my dietary salt intake,” “I feel that it is my
duty to reduce my dietary salt intake,” “I get a bad conscience when I
do not reduce my dietary salt intake whenever it is possible,” and “I feel
that I should choose to reduce my dietary salt intake instead of not
reducing it.” All items were rated on seven-point scales (1= “totally
disagree,” 7= “totally agree”). The items measure participants' per-
ceptions of the way society expects them to act when choosing food
products, as well as their perceptions of how they should act when
choosing food products. Both social and personal norm measures
achieve high internal consistency (social Cronbach's alpha= .91; per-
sonal Cronbach's alpha= .88).

We measured people's interest in healthy eating with eight items
from the general health interest scale (Roininen, Lähteenmäki, &
Tuorila, 1999): “I am very particular about the healthiness of food,” “I
always follow a healthy and balanced diet,” “It is important for me that
my diet is low in fat,” “It is important for me that my daily diet contains
a lot of vitamins and minerals,” “I eat what I like and I do not worry
about healthiness of food,” “I do not avoid any foods, even if they may
raise my cholesterol,” “The healthiness of food has little impact on my
food choices,” and “The healthiness of snacks makes no difference to
me.” These measure also use seven-point scales (1= “totally disagree,”
7= “totally agree”). The principal components analysis resulted in a
two-factor solution. Low health interest items loaded on the first factor,
whereas high health interest items loaded on the second factor. Both
groups of items achieved satisfactory internal consistency (low interest
Cronbach's alpha= .78; high interest Cronbach's alpha= .70). For the
analysis, we only used the low interest group.

To measure respondents’ basic knowledge about salt sources, we
asked, “For each product, please take a position on whether it con-
tributes a little or a lot of salt to diets.” The answers were classified as
wrong or right, based on an unpublished ranking from experts in re-
levant institutions.1 The experts ranked the products according to their
relative salt contributions to daily diets, not the salt content of in-
dividual products. Seven food products were classified as containing a
lot of salt, whereas ten contributed little or no salt. Each correct answer
earned the respondent 1 point, so the knowledge scores ranged from 0
to 17 points.

For the measure of discretionary salt use, we developed a novel
measure with four items: “When I cook a home-cooked meal, I taste it
before adding salt,” “When I eat takeaway fast-food, I add salt at the
table,” “I add salt to my food before I taste it,” and “When I eat my
home-cooked food, I add salt at the table,” on a seven-point scale
(1= “totally disagree,” 7= “totally agree”). A principal components

analysis on the four items resulted in a one-factor solution. The item,
“When I cook a home-cooked meal, I taste it before adding salt” had a
loading of less than 0.3 and was removed from further analysis. The
internal consistency of the remaining three items was satisfactory
(Cronbach's alpha= .71).

The measure of respondents' awareness of the consequences of salt
intake started with the stem, “Salt in my food …,” and then featured the
following items: “helps iodine uptake,” “increases blood pressure,”
“replaces what is sweat out,” “is important when you exercise,” “sti-
mulates appetite,” “increases the durability of food products,” “in-
creases water retention,” “increases my weight,” “increases the risk for
cardiovascular diseases,” and “increases thirst.” The scale ranged from
1 (“totally disagree”) to 7 (“totally agree”). A principal components
analysis resulted in a two-factor solution, with negative consequence
items on one factor and positive consequence items on the second
factor. Both groups of items achieved satisfactory internal constancy
(negative consequences Cronbach's alpha= .77; positive consequences
Cronbach's alpha= .67).

Finally, the measure of perceived behavioral control reflects studies
that apply the theory of planned behavior, with three items from Povey,
Conner, Sparks, James, and Shepherd (2000). Specifically, respondents
answered, “To what extent do you decide yourself if you eat salt re-
duced foods?” “How much personal control do you have over whether
you will eat salt-reduced foods?” and “Whether I eat salt reduced foods
or not is entirely up to myself.” The items achieved reasonable internal
consistency (Cronbach's alpha= .62).

3. Data analysis

All analyses were conducted in SPSS 24. Determinants of intention
to change were analyzed using binary logistic regression. As noted
above, data for willingness to purchase salt-reduced products where
converted into a binary variable and determinants of willingness to
purchase were likewise analyzed by binary logistic regression.

Initial analyses indicated that, contrary to our expectations, there
was an asymmetric relationship between intention to change and
willingness to purchase: respondents having an intention to change
were willing to purchase salt-reduced products, but among respondents
havening no intention to change there were still many who were willing
to purchase salt-reduced products. We therefore concentrate the ana-
lysis on three groups of respondents: Those that have an intention to
change and are willing to purchase salt-reduced products, those that
have no intention to change and low willingness to purchase salt-re-
duced products, and those that have no intention to change but are still
willing to buy salt-reduced products. ANOVAs were conducted to ana-
lyze differences between these three groups in terms of the potential
predictors. Post hoc analyses using the Scheffé post hoc criterion for
significance was used.

Finally, a Wilcoxon signed-ranks test was conducted to determine
whether there is a difference in willingness to purchase between he-
donic and utilitarian products. The test is a non-parametric statistical
test and is used to compare two related samples and to assess whether
the mean ranks differ.

4. Results

4.1. Intention to change and willingness to purchase

We find good correspondence between intention to change and
willingness to purchase among participants who intend to change their
salt intake or have already done so; people who indicate they have or
intend to change their dietary salt intake are also willing to purchase
many salt-reduced food products. We find less correspondence among
those with no intentions of reducing their intake, such that many of
them still express a willingness to purchase salt-reduced products, even
if they have no intentions to reduce their salt intake. Table 2 details this

1 The determination of the set of products came from a collaboration between
the National Food Administration and the Danish Technical University.
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asymmetric relationship.
To specify additional determinants of intention to change and

willingness to purchase, we grouped respondents into three groups:

1) Those who indicate that they have no intention to change their salt
intake and also have low willingness to purchase salt-reduced pro-
ducts (0–3 scores for willingness to purchase).

2) Those who indicate that they have no intention to change their salt
intake but still express willingness to purchase salt-reduced food
products (4–17 score for willingness to purchase).

3) Those who indicate that they intend to change or have already
changed (0–17 score for willingness to purchase).(see Table 3)

With a Wilcoxon signed-ranks test, we also seek to determine which
product type, hedonic or utilitarian, is more likely to be purchased in a
salt-reduced version across groups. As we detail in Table 4, 307 re-
spondents indicate they are more likely to purchase utilitarian products
(mean rank=326.32) in a salt-reduced version, whereas for 274 re-
spondents, hedonic products (mean rank=251.43) are more likely to
be purchased in a salt-reduced version. For 449 respondents, we find a
tie. However, the difference between utilitarian and hedonic products is
statistically significant (Z=−3.86, p < .001). Utilitarian products are
slightly more likely to be purchased in a salt-reduced version than are
products from a hedonic category.

4.2. Possible determinants of intention to change

With a binary logistic regression, we seek to ascertain the effects of
general health interest, awareness of consequences, salt habits, per-
ceived behavioral control, knowledge index, and personal and social
norms had on respondents' intention to change their dietary salt intake
(Table 5). We find significant effects of personal norms, social norms,

and general health interest. Personal norms exert the strongest influ-
ence on respondents’ intention to change, followed by social norms,
such that higher scores for both types of norms increase the likelihood
that the respondent appears in the group intending to change dietary
salt intake. General health interest also has a significant influence; re-
spondents with higher scores (indicating less general health interest)
have less likelihood of intending to change their dietary salt intake. We
find no significant effects for awareness of consequences, knowledge
index, salt habits, or perceived behavioral control. The Hosmer-Leme-
show chi-square test also suggests that the model achieves good fit with
the data (p= .350). Our model correctly classifies the outcomes for
78.1% of cases. The Nagelkerke R-square value also suggests that it
explains roughly 43% of the variation in the outcomes.

4.3. Possible determinants of willingness to purchase

Another binary logistic regression tests the effects of general health
interest, awareness of consequences, salt habits, perceived behavioral
control, knowledge index, and personal and social norms on willingness
to purchase salt-reduced food products (Table 6). We find a significant,
positive effect of salt-related knowledge; higher levels of knowledge
increase the likelihood of being willing to purchase salt-reduced pro-
ducts. Stronger personal norms and greater awareness of the negative

Table 2
Summary of measures.

Motivation to reduce salt intake “I am not at all interested in lowering salt in my diet and I have no intention of doing so in the next 6 months'’/’‘I am interested in
lowering salt in my diet and I have the intention of doing that within the next 6 months’’/’‘I am interested in lowering salt in my
diet and I have the intention of doing that in the next month’‘/’‘I am interested in lowering salt in my diet and I have started
lowering my salt intake during the last 6 months’’/’‘I am interested in lowering salt in my diet and I have already lowered my salt
intake for longer than 6 months’’

Willingness to buy salt-reduced products “Yes” or a “No” to: “Would you be willing to purchase the following products if they were salt reduced?” biscuits, ready meals,
butter, deli products, white bread, cheese, canned fish, sauces (bouillon/soya, barbecue oils), olives, sausages, tomato sauce, rye
bread, cornflakes, crisps, meat spread, bacon and cake.

Knowledge of salt-related diseases Salt in my food ….
“Helps the iodine uptake”/“Increases blood pressure”/“Replaces what's sweat out”/“Is important when you exercise”/“Stimulates
appetite”/Increases the durability of food products”/“Increases water retention”/“Increases my weight”/“Increases the risk for
cardiovascular diseases”/“Increases thirst”.

Knowledge of salt in the diet For each product, please take a position on whether it contributes with a little or much salt in the diet ….
Answers were classified as wrong or correct based on an unpublished ranking provided by a number of experts from relevant
institutions.2 These experts ranked the products based on their relative salt contribution to the daily diet and not based on the salt
content of the individual product. Seven food products were classified as ‘much salt’ and eight food products as ‘little/no salt’. Each
correct answer for these 15 foods gave 1 point, so that respondents obtained a knowledge score of 0–15 points.

Perceived behavioral control To what extent do you decide yourself if you eat salt reduced foods?” “How much personal control do you have over whether you
will eat salt-reduced foods?” and “Whether I eat salt reduced foods or not is entirely up to myself.”

Norms and motives Social norms: “Other people like me better if I reduce my dietary salt intake”/“Many people reduce their dietary salt intake”/“It
makes a good impression on other people to reduce once dietary salt intake”/“Many people I know reduces their dietary salt
intake”/“To reduce once dietary salt intake gives social status”/“People who are important to me thinks I should reduce my dietary
salt intake”/“Many people thinks I should reduce my dietary salt intake”,
Personal norms: “I feel bad when I am not deducing my dietary salt intake”/“I feel that it is my duty to reduce my dietary salt
intake”/“I get a bad conscience when I do not reduce my dietary salt intake whenever it is possible”/“I feel that I should choose to
deduce my dietary salt intake instead of not reducing it”.

Discretionary salt use “When I cook a home-cooked meal, I taste it before adding salt,” “When I eat takeaway fast-food, I add salt at the table,” “I add salt
to my food before I taste it,” and “When I eat my home-cooked food, I add salt at the table,”

General Health Interest “I am very particular about the healthiness of food”/“I always follow a healthy and balanced diet”/“It is important for me that my
diet is low in fat”/“It is important for me that my daily diet contains a lot of vitamins and minerals”/“I eat what I like and I do not
worry about healthiness of food”/“I do not avoid any foods, even if they may raise my cholesterol”/“The healthiness of food has
little impact on my food choices”/“The healthiness of snacks makes no difference to me”

Table 3
Intention to change and willingness to purchase salt-reduced products (% of
sample).

Intention to change dietary
salt intake

Willingness to purchase

Low willingness to
purchase
0-3 score

High willingness to
purchase
4–17 score

No Intention to change 13.3 53.5
Willingness to purchase 0–17 score

Intention to change 32.2

2 The ranking of products was a collaboration between the National Food
Administration and the Danish Technical University.
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consequences of salt intake also increase this likelihood. Low levels of
general health interest instead lower the likelihood of being willing to
purchase salt-reduced products. We uncover no effects of social norms,
awareness of positive consequences, salt habits, or perceived behavioral
control. Again, the Hosmer-Lemeshow chi-square test suggests good fit

to the data (p= .853). The model correctly classifies the outcomes for
80.3% of cases, and the Nagelkerke R-square value suggests it explains
roughly 20% of the variation in the outcomes.

4.4. Three-group comparison

The One-Way ANOVA results in Table 7 is a comparison of the three
groups; No intention to change and willingness to purchase score 0–3,
No intention to change and willingness to purchase score 4–17, Inten-
tion to change and willingness to purchase score 0–17. The ANOVA
confirm the importance of personal norms for both intention to change
and willingness to purchase: Personal norms are highest for those who
intend to change and lowest for those who do not intend to change and
are not willing to purchase, whereas an in-between value refers to those
not intending to change but willing to purchase. The findings confirm
the importance of social norms only for intention to change; those not
willing to change feel less social pressure to reduce their salt intake, as
do those who do not intend to change but still are willing to purchase.
We also note that general health interest is related to intention to
change but does not discriminate between those willing to purchase and
those not willing to purchase. Awareness of negative consequences is
highest for those who intend to change and lowest for those who do not
intend to change and who are not willing to purchase and the aware-
ness of those not intending to change but willing to purchase falls in
between these extremes. Finally, knowledge of food products’ con-
tribution to salt intake is highest for those not intending to change but
willing to purchase.

5. Discussion

The primary aim of the current study was to investigate intention
and willingness to reduce dietary salt intake. We have measured peo-
ple's intention to change their dietary salt intake and their willingness
to purchase salt-reduced products. We also have sought to explain
differences in intention to change and willingness to purchase by in-
cluding constructs selected from a review of prior literature, including
awareness of the consequences of salt intake, general health interest,
personal norms, social norms, salt habits, knowledge about food pro-
ducts' contributions to salt intake, and perceived behavioral control.
Furthermore, we consider possible differences in the willingness to
purchase between hedonic and utilitarian food products. While inten-
tion to change dietary salt habits previously has been discussed in

Table 4
Food products by category, listing percentages of respondents by groups who indicated willingness to purchase salt-reduced versions.

Utilitarian products (Mean Rank
326.43)

No intention to change and willingness to
purchase score 0–3, n= 137

No intention to change and willingness to
purchase score 4–17, n= 551

Intention to change and willingness to
purchase score 0–17, n=342

Olives 1.7 63.4 61.9
Sauces/Grill oils/Soya 2.2 78.3 75.7
Bacon 2.2 73.5 74.5
Butter 2.2 67.4 69.9
Ready meals 2.8 83.9 70.8
Canned fish 0.5 79.5 74.3
Deli products 2.8 81.1 79.2
Meat spread 2.2 88.0 83.6
Rye bread 4.4 85.5 81.6
Tomato sauce 0.5 76.6 72.2
Sausages 0.5 82.0 81.3
Cheese 2.2 75.6 72.2

Hedonic products (Mean Rank
251.26)

No intention to change and willingness
to purchase score 0–3

No intention to change and willingness to
purchase score 4–17

Intention to change and willingness to
purchase score 0–17

Crisps 5.0 73.0 71.6
Cornflakes 0.5 74.6 63.1
Biscuits 1.1 80.5 68.7
White bread 0.5 76.0 71.0
Cake 2.8 78.4 67.2

Table 5
Binary logistic regression for intention to change.

Binary logistic regression B S.E. Wald df Sig. Exp(B)

Independent variable
Perceived behavioral control -.139 .073 3.580 1 .058 .870
Salt habit -.118 .072 2.648 1 .104 .889
Social norms .325 .085 14.738 1 < .001 1.385
Personal norms .821 .075 118.346 1 < .001 2.273
Knowledge index .034 .051 .444 1 .505 1.035
Awareness of

consequences_negative
.119 .090 1.754 1 .185 1.126

Awareness of
consequences_positive

-.036 .086 .175 1 .676 .965

General health interest_low -.326 .073 20.140 1 < .001 .722

Notes: Dependent variable is intention to change. The variable is binany;
Intention to change and No intention to change. Computed from the six ques-
tions in the Stages of Change measure.

Table 6
Binary logistic regression for willingness to purchase.

Binary logistic regression B S.E. Wald df Sig. Exp(B)

Independent variable
Perceived behavioral control -.107 .072 2.196 1 .138 .898
Salt habit -.052 .069 .579 1 .447 .949
Social norms -.035 .096 .132 1 .717 .966
Personal norms .418 .083 25.113 1 < .001 1.519
Knowledge index .168 .054 9.802 1 .002 1.183
Awareness of

consequences_negative
.416 .086 23.551 1 < .001 1.516

Awareness of
consequences_positive

-.088 .087 1.025 1 .311 .916

General health interest_low -.223 .065 11.813 1 < .001 .800

Notes: Dependent variable is willingness to purchase. The variable is binany;
willingness to purchase 0–3 products and willingness to purchase 4–17 pro-
ducts. Computed from the question on willingness to purchase 17 different
products in a salt reduced version.
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literature (e.g. Newson et al. (2013)), to our knowledge the combina-
tion of willingness to purchase and intention to change, has not pre-
viously been tested.

5.1. Hypothesis testing results

Specifically we predicted a positive relationship between intention
to change dietary intake of salt and willingness to purchase salt-reduced
food products. However, we find an asymmetrical relationship between
intention to change and willingness to purchase salt-reduced food
products. People who plan to implement a change or who have already
done so are also willing to purchase salt-reduced food products. In
addition, most of those respondents who indicate that they have no
intention to reduce their salt intake are still willing to buy at least some
salt-reduced food products. Furthermore, one-quarter of the re-
spondents who have no intention to change indicate a willingness to
purchase all the suggested food products in salt-reduced versions. Thus,
we must reject H1. What we expected to be an obstacle for being willing
to purchase salt reduced food products was not really an obstacle after
all. This study showed that the intention to change did not predict the
respondent's intention to purchase salt reduced food products. In a
previous study (Newson et al., 2013) Stages of Change have been used
to indicate the population's openness to change, under the assumption
that this intention to change provides important knowledge regarding
the potential for improvements within dietary salt intake and that it
serves as an important indicator of individuals interest in engaging in
salt reduction. However, this study suggests that intention to change
dietary salt habits is not a prerequisite for being willing to purchase salt
reduced food products, This may be related to that having an intention
to reduce salt intake is an abstract goal, with immediate costs and de-
layed rewards, whereas willingness to purchase a salt reduced product
is perceived as a concrete goal where the costs are low and where it is
somebody else than the consumer himself who has done all the hard
work. All that the consumer needs to do is to put the salt reduced
product in the basket.

We find partial support for H2, in which we claimed that strong
personal and social norms for reducing dietary salt intake would make
it more likely that consumers would intend to change their dietary salt
intake and be more willing to purchase salt-reduced products. Stronger
personal norms increase both intention to change and willingness to
purchase, but social norms relate only to intention to change, not
willingness to purchase. As we noted previously, previous studies show
that strong personal norms for buying organic products increase the
likelihood of altering purchasing patterns to include more organic
products (Thøgersen, 2006); a similar effect appears to apply to the
purchase of salt-reduced products. However, personal norms may need
to be accompanied by perceived social pressure before people will not
just purchase salt-reduced products but also actually indicate intention
to reduce their salt intake. The decision to reduce dietary salt intake
appears to represent a more involving issue for people than the decision

to buy salt-reduced products. This variability in the level of involve-
ment could help explain the asymmetrical relationship between inten-
tion to change and willingness to purchase.

Zandstra, Lion, and Newson (2016) urge industry to continue pro-
duct reformulation, they also emphasize that consumer awareness
about dietary salt and consequences about excessive salt intake should
get more attention, because educating the consumer to be more
knowledgeable about dietary salt will create a demand for low salt
products. This is in line with our study where we found that willingness
to purchase relates to awareness of the negative consequences of salt
intake and knowledge about salt; a knowledge factor thus appears in-
volved in the formation of a willingness to purchase salt-reduced pro-
ducts. The more knowledge a person has about the salt content in dif-
ferent food products, and the more awareness the person has about the
negative consequences of excessive salt intake, the more willing this
person is to purchase salt-reduced food products. However, we find
only partial support for our contention in H3 that consumers who are
health oriented and have knowledge about dietary salt are more willing
to purchase salt-reduced food products and more likely to intend to
change their dietary salt intake. The group of consumers not intending
to change but willing to purchase exhibits the highest score on
knowledge about salt-reduced food products, and their awareness of the
negative consequences of salt intake is similar to that among the group
intending to change. Thus knowledge-related factors appear related to a
willingness to purchase salt-reduced products but not to an intention to
reduce dietary salt intake. In H5, we predicted that awareness of the
health consequences of excess dietary salt intake and good dietary salt
habits would influence both intention to change and willingness to
purchase; again, it receives only partial support, because the effect of
awareness of consequences emerges only for willingness to purchase,
whereas salt habits have no effect.

These results indicate that it might be more feasible to start by
making a wide variety of salt reduced food products available and
visible in grocery stores, instead of waiting for the consumer to be
aware of consequences of excessive dietary salt intake and thus for
them to demand salt-reduced products.

We cannot confirm H6, because perceived behavioral control does
not predict intention to change or willingness to purchase. Specifically,
it is not related to willingness to purchase, and though it is weakly
related to intention to change, the effect is negative, such that people
who believe they would have no problem reducing their salt intake are
less inclined to do so.

The finding that the utilitarian salt-reduced food products are more
likely to be purchased supports the underlying distinction of hedonic
and utilitarian products and differences in acceptance of taste between
them (Kahn et al., 2004). However, respondents still expressed will-
ingness to purchase a wide variety of salt-reduced food products, in-
cluding hedonic categories. Our prediction in H4 that consumers are
more willing to purchase salt-reduced utilitarian food products is sup-
ported though. The relative high willingness to purchase hedonic salt

Table 7
Three groups: Stages of Change model and willingness to purchase.

Independent variable No intention to change and
willingness to purchase score 0–3

No intention to change and willingness
to purchase score 4–17

Intention to change and willingness
to purchase score 0–17

F p

Awareness of consequences_negative 4.63a 5.07b 5.23b 19.12 < .001
Awareness of consequences_positive 4.19a 4.09a 4.13a .61 .544
General health interest_low 4.52a 4.50a 3.55b 36.10 < .001
Personal norms 2.01a 2.49b 4.11c 229.54 < .001
Social norms 1.85a 1.95a 2.84b 80.79 < .001
Perceived behavioral control 5.80a 5.59a 5.31b 11.29 < .001
Salt habits 8.40a 7.85a 8.43a 2.34 .097
Knowledge index 11.11a 11.53b 11.35ab 4.82 .008

Notes: Means that share the same superscript letter are not significantly different at the 0.05 level. Post hoc analyses using the Scheffé post hoc criterion for
significance was used.
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reduced food products, despite the common perception that salt re-
duced products are less tasty products, might be explained by justifi-
cation theory as Okada (2005) applies to a series of studies. When he-
donic and utilitarian products are displayed simultaneously, people find
it easier to justify the relatively more utilitarian choice however, if
people is provided with some kind of justification for a hedonic choice,
like that it is salt reduced, it is easier to justify and thus easier to choose
(Okada, 2005).

5.2. Theoretical implications

The discrepancy between the willingness to purchase measure and
the intention to change measure offers insights for goal implementation
literature, which predicts that implementation intentions mediate the
link between goal intentions and action, such that there cannot be an
implementation intention without a goal (Gollwitzer, 1999; Gollwitzer
& Brandstatter, 1997; Gollwitzer et al., 1990; Gollwitzer & Moskowitz,
1996). Goal implementation theory predicts that people go from having
a general goal to performing a specific action, by forming intentions to
implement that goal. However, we find that many people report in-
tentions to purchase salt-reduced products without having any goal to
reduce their salt intake. Sheeran et al. (2005) suggests that goal in-
tentions without implementation intentions will not lead to behavioral
change, but also that goal intentions are a prerequisite for the for-
mulation of implementation intentions and their subsequent role in
activating behavior. We find that adopting a goal to reduce salt intake is
not necessary in order to reduce dietary salt in the diet, because people
are able to form intentions about concrete goals about specific beha-
viors, like to purchase salt-reduced products.

5.3. Implications for behavioral changes

Our measure of intention to change is derived from the Stages of
Change concept, at the heart of transtheoretical approaches (Prochaska
& Velicer, 1997). These stages have been used widely in public health
research and community initiatives (Bunton, Baldwin, Flynn, &
Whitelaw, 2000), with the suggestion that when a person (or popula-
tion) is in the pre-contemplation stage, the costs of changing the be-
havior outweigh its benefits (Prochaska & Velicer, 1997). To achieve
behavioral change, it is necessary to start by moving people from the
pre-contemplation to the contemplation phase, perhaps through public
health campaigns. However, we find that being in the pre-contempla-
tion stage does not prevent people from expressing a willingness to
purchase salt-reduced food products. Therefore, food producers will be
able to find customers for their salt-reduced food products, even if the
population claims to have no intention to change their salt intake. Our
results also suggest that this purchase intention can be strengthened by
increasing people's knowledge about salt, even if this knowledge does
not increase their intentions to reduce their salt intake.

The data we obtained about the factors related to people's will-
ingness to purchase salt-reduced food products can be used to design
evidence-based health promotion campaigns and develop salt reduction
strategies, in corporation with industry actors. This study also can in-
form industry and health agencies about the market potential, as well as
which consumers to target.

5.4. Limitations

These findings are based on one study, conducted as a web survey.
The findings are subject to the particular setting in which we conducted
this study (i.e., Denmark). Previous studies note that intentions to re-
duce dietary salt vary significantly across countries (Newson et al.,
2013). Replications of this study in other countries thus might uncover
different results for Intention to change, but we anticipate similar re-
sults with regard to the discrepancy between Intention to change and
willingness to purchase. We call for continued cross-national research

that includes countries representing different continents and cultures.
Our study also is subject to the usual limitations of survey research,

specifically in relation to behavior and intentions based on self-reports.
The respondents’ replies about how much salt they use in home cooking
or how willing they are to purchase salt-reduced food items might re-
flect a social desirability bias; answering more positively in a survey
imposes no immediate costs on them.

6. Conclusion

These results suggest that most consumers are willing to purchase
salt-reduced food products, even if they lack any clearly defined salt
reduction goal. The responsibility for the reduction of dietary salt thus
should not fall solely on public health agencies or individual con-
sumers; it demands cooperation among all stakeholders. Our study
evidence suggests that industry actors might be able to drive dimin-
ished salt intake through product reformulation alone. In particular, the
availability of a wide variety of salt-reduced products is important and
offers the potential for market success. The solution to over-
consumption of salt may be to alter supply, rather than demand. Our
results indicate that if health authorities wish to influence dietary salt
intake, it may be effective to focus on the point of purchase in stores,
while also undertaking general campaigns to urge and educate con-
sumers to think about their own salt intake.
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