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Abstract

Background: Unhealthy dietary and physical activity (PA) patterns are highly prevalent in most Western countries,
especially among lower-educated and ethnic minority groups. Therefore, interventions to promote healthy eating
and physical activity that can reach large numbers of lower-educated people are needed. When developing
interventions, the ethnic diversity of the lower-educated population may be taken into account to make
intervention material more appealing to the target group. This article describes the development and evaluation of
two computer-tailored nutrition and physical activity interventions for lower-educated Dutch, Turkish and Moroccan
women. One version is tailored to sociocognitive variables (traditional tailoring), while the other is additionally
tailored to ethnic identity (EI-tailoring).

Method: Using intervention mapping, two evidence- and theory-based interventions were developed. In the
traditional tailoring intervention, messages are tailored to health behavior, awareness of own behavior, attitude and
self-efficacy. The behavior change techniques used to address these factors are: descriptive and evaluative feedback,
arguments, modeling, goal setting, planning, barrier identification and advice on how to deal with barriers,
stimulating resistance to social pressure, mobilization of social support (nontailored), active learning (nontailored)
and iterative feedback. In the EI-tailoring intervention, the material is additionally tailored to ethnic identity (EI). This
means that recipients who feel strongly attached to their ethnic background receive different intervention material
than recipients with a weak attachment to their background. This includes, for instance, the use of more traditional
colors, role models that match with their origin and advice messages that refer to their ethnicity of origin.

Discussion: Developing an intervention that matches the needs of this specific target population was challenging
due to the little evidence regarding the determinants of their health behavior, as well as the behavioral change
techniques that have not been tested among Turkish and Moroccan women in the Netherlands before. Based on
previous research among this and other target populations we hypothesize, however, that the determinants and
strategies we use will be suitable. A randomized controlled trial will show whether the interventions are effective
among our specific target group and whether EI-tailoring is beneficial.
(Continued on next page)
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Background
Unhealthy dietary and physical activity (PA) patterns are
highly prevalent in most Western countries [1–3] and
even more so among lower-educated and ethnic minor-
ity groups [4–10]. More specifically, low fruit and vege-
table intake, high consumption of energy-dense products
and high percentages of people not meeting the PA
norms have been reported for Western populations [2,
10–13]. Unhealthy dietary and PA behavior have been
associated with negative health outcomes, such as type 2
diabetes, cancer and cardiovascular diseases [14, 15].
Lower-educated and ethnic minority groups are at
higher risk of these health problems [4, 16–18]. It is,
therefore, important to improve dietary and PA behav-
iors among lower-educated and ethnic minority groups
in particular. Moreover, since the problem occurs on
such a large scale, interventions are needed that can
reach large numbers of people.
In the Netherlands, only 3–14 % of the general popu-

lation meet the norm for vegetable consumption, and
only 3–26 % consume a sufficient amount of fruit [19].
The Health Council of the Netherlands recommends
eating at least 200 grams of vegetables and 200 grams of
fruit every day [20]. The Netherlands Nutrition Center
(Stichting Voedingscentrum Nederland) even recom-
mends to eat 250 grams of vegetables or more [21]. The
results of the most recent Dutch National Food Con-
sumption Survey [19] showed that 25 % of adult women
consume 2200 kilo-calories per day or more. In-between
meal snacks, such as sugar, confectionery and cake,
accounted for as much as 21 % of the daily energy intake
[19]. Studies among populations with a low socioeco-
nomic status and a lower education have shown that a
low fruit and vegetable consumption is even more com-
mon in these groups [4–6], and that their snack con-
sumption is higher [22].
In the Netherlands there is a variety of ethnic minor-

ities, with Turks and Moroccans being among the largest
groups [23]. Studies among ethnic minority groups in
general [9], and Turkish and Moroccan groups in par-
ticular [24, 25], have shown that high percentages of the
adults do not meet the norm for fruit and vegetable con-
sumption. The limited available evidence on the snack
consumption of Turkish and Moroccan groups in the
Netherlands shows that Turkish and Moroccan women
snack a lot in between meals [25, 26]. In-between meal
snacks comprise 28 % of the total daily energy intake of

Turkish participants, and 22 % of that of the Moroccan
participants [25].
The percentage of people in the general Dutch popula-

tion meeting the norm for moderate PA has been rela-
tively constant for a number of years at around 59 %,
with working, transport and household activities being
the main contributors [7]. It is recommended to be
moderately physically active (e.g. cycling, walking) for
30 minutes a day, on at least five days per week [7].
Lower-educated people are even less physically active
than higher educated populations [27, 28]. Furthermore,
research shows that only 25 % of the Moroccan and
34 % of the Turkish people living in the Netherlands
meet the norm for moderate PA [7]. Recent research
shows that among Turkish and Moroccan women, only
39 % meet the Dutch norm for PA [29].
To improve the dietary intake and PA levels of lower-

educated and ethnic minority groups a project was initi-
ated aimed at developing and evaluating an intervention
for these specific groups. We chose to include Turkish
and Moroccan people in our target population (besides
people of Dutch origin), since these are among the lar-
gest immigrant groups in the Netherlands. We further-
more chose to focus on women, as a needs assessment
among Dutch, Turkish and Moroccan men and women
revealed that it is mainly the women that prepare the
meals for the family [30]. On consulting other studies
we found that the Turkish and Moroccan target popula-
tions consider cooking to be the task of women [26, 31].
As a result, we felt that focusing on women may be the
most efficient approach for our intervention. Therefore,
the intervention described in this paper focuses on
lower-educated women of Dutch, Turkish and Moroccan
origin. We aimed to develop an intervention that can
reach large numbers of people, as interventions for this
specific target population that have a high reach and can
be implemented on a large scale are rare in the
Netherlands.
An effective intervention technique that can reach

large numbers of people with personally relevant infor-
mation is computer tailoring [32]. In computer-tailored
interventions individualized feedback and advice can be
provided, which is thought to be necessary and very ef-
fective in changing complex health-related behaviors
such as diet and PA. Relevant information on individual
characteristics, behaviors and beliefs is first assessed and
subsequently feedback and advice are provided that
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match the personal circumstances, behaviors and beliefs
of each individual [33]. This technique has been shown
to be effective among many target groups and a variety
of health behaviors, including dietary and PA behavior
[34–37]. There is also evidence that computer tailoring
interventions can be effective for lower-educated people
[38–40].
Hawkins et al. [41] argue that messages are likely to be

perceived as more relevant when presented in a context
that is significant to the individual, such as the cultural
or demographic context, identity, ethnicity or personal
interest. Consequently, by taking relevant contextual fac-
tors into account, tailoring messages may further in-
crease the probability that the information provided is
attended to and processed by groups with a specific con-
textual background. In other words, contextualizing
intervention materials may enhance the chance of pro-
cessing information centrally, as suggested by Hawkins
et al. [41].
Improving attention may, in particular, be important

for lower-educated and ethnic minority groups. We ap-
plied ethnic identity tailoring (EI-tailoring) to
contextualize our intervention material to make it more
attractive to the various sub-groups within our target
population. Ethnic identity (EI) is the degree to which a
person identifies with a particular ethnic group [42]. U.S.
studies among African American populations have dem-
onstrated that taking the EI or the cultural background
into account when promoting a healthy lifestyle can im-
prove the effectiveness and/or the attractiveness of
health-promoting interventions [42, 43]. We used EI as
a concept to contextualize our intervention materials.
The aim of this paper is to describe the systematic de-

velopment of the two versions of a computer-tailored
intervention aimed at promoting a healthy diet and a
sufficient amount of PA among lower-educated Dutch,
Turkish and Moroccan adult women living in the
Netherlands.

Method
We used the intervention mapping (IM) protocol to de-
velop a computer-tailored intervention, as it helps to
structurally develop a theory- and evidence-based inter-
vention. IM follows six steps that are described by Bar-
tholomew et al. [44]: 1) conduct a needs assessment, 2)
create matrices of change objectives, 3) select theory-
based intervention methods and practical applications,
4) develop an intervention program, 5) plan for the
adoption, implementation and sustainability of the pro-
gram and 6) plan the evaluation of the intervention.

Creating the base of the intervention
Developing an intervention starts with a thorough as-
sessment of the needs within a target group. This needs

assessment results in a definition of the behaviors that
should be addressed in order to improve the health of
the target population, as well as a definition of specific
sub-behaviors related to the behavior and their determi-
nants. These (sub-)behaviors and their determinants cre-
ate the base for an intervention. The needs assessment,
which is briefly summarized in the introduction section,
led us to focus on four behaviors that we aim to address
with our intervention: fruit consumption, vegetable con-
sumption, snack consumption and physical activity.
Therefore, the aim of the interventions described in this
paper is to improve these behaviors among the target
group.
The follow-up brochure contains advice about both be-

Self-regulation theories were used to formulate perform-
ance objectives indicating which specific sub-behaviors
people should master to be able to successfully change the
target behaviors. Self-regulation theories [45] state that be-
havior change emerges through a process of two phases.
The process begins with a pre-intentional, motivational
phase that includes problem identification, goal selection
and goal setting. The next step involves the post-
intentional, volitional phase, encompassing the translation
of the goal into action by making a plan and considering
solutions for how to deal with difficult situations. Add-
itionally, the behavior must be evaluated and monitored in
this phase to facilitate maintenance of the change over
time [45]. The performance objectives were formulated in
line with these self-regulation phases (see Table 1).

Table 1 Performance objectives, represented by each phase of
the self-regulation process

Motivational phase

After exposure to the intervention…

PO 1: Individuals from the target group decide to eat more fruit,
more vegetables, or fewer high-energy snacks, or to engage in more PA.

PO 2: Individuals set a specific, relevant, appropriate and feasible goal
to eat more fruit, more vegetable, or fewer high-energy snacks, or to en-
gage in more PA.

Volitional phase

After exposure to the intervention…

PO 3: Individuals think of strategies that may help them eat more
fruit, more vegetables, or fewer high-energy snacks, or to engage in
more PA.

PO 4: Individuals make a plan specifying when, where and how to eat
more fruit, more vegetables, or fewer high-energy snacks, or to engage
in more PA.

PO 5: Individuals eat more fruit, more vegetables, or fewer high-
energy snacks, or engage in more PA.

PO 6: Individuals evaluate if they managed to eat more fruit, more
vegetables, or fewer high-energy snacks, or engage in more PA.

PO 7: If the goals have not been reached, individuals adjust their goal.

PO performance objective, PA physical activity
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Determinants that may lead to the achievement of the
performance objectives were derived from the literature.
Determinants for behavioral change have been widely
studied and suggested by theories such as self-regulation
theories and the theory of planned behavior (TPB). Fac-
tors associated with diet and PA which are frequently
described in the scientific literature include awareness of
one’s own risk behavior, knowledge, attitude, self-efficacy,
social influences, intention, reevaluation of own behavior,
goal setting and action planning [45–51]. Focus group
interviews among the target group showed that these de-
terminants are important factors that may hinder or fa-
cilitate the behaviors in question. Furthermore, specific
practical barriers and beliefs related to these determi-
nants arose from the interviews, which will be addressed
in our interventions. For instance, taste and health bene-
fits were mentioned as attitude beliefs regarding healthy
eating and PA. Barriers to eating healthily or engaging in
PA included a lack of time and being too tired. For the
Turkish and Moroccan participants, hospitality and reli-
gious factors were particularly mentioned as barriers to
eating healthily or exercising (e.g. not being able to re-
fuse food on social occasions, and men and women can-
not exercise in the same location) [30]. In line with the
IM procedure, the performance objectives and determi-
nants were combined in a matrix. Change objectives for
each performance objective-determinant combination
were formulated to clarify what participants should learn
as a result of the intervention, e.g.: after having received
the intervention, individuals state that eating more fruit
is good.

Configuring intervention content and material
After having defined the behaviors and determinants to
address, the intervention content was designed and two
versions of a computer tailoring intervention were devel-
oped: one that includes tailoring to sociocognitive vari-
ables (traditional tailoring intervention) and one that
additionally includes tailoring to the EI to contextualize
the intervention material (EI-tailoring intervention).
The traditional tailoring intervention consists of writ-

ten feedback messages tailored to the recipients’ behav-
ior and the above described determinants of the
behavior. The feedback messages are delivered in a se-
quence of three printed brochures (see Fig. 1 for an ex-
ample of a cover page of the traditional tailoring
intervention). The first two brochures contain advice
about two of the following behaviors: 1) fruit consump-
tion, 2) vegetable consumption, 3) snack consumption,
4) PA. The recipient receives feedback on only two of
the four behaviors, as addressing too many behaviors at
a time may lead to ego depletion and because self-
regulation might be a limited source [52, 53]. The third
brochure is a follow-up brochure containing follow-up

feedback on the behaviors addressed in the first two bro-
chures. The advice messages in our interventions are
partly based on existing computer tailoring programs
[54, 55] and partly formulated by the intervention devel-
opers (i.e. the authors of this paper). We felt that print-
delivered materials would work best for our target
group, as during the focus group interviews that we con-
ducted, some of the participants stated that they did not
use, or infrequently used the Internet, and that print-
delivered materials would be easier to use. Furthermore,
materials delivered to the recipients’ home may be more
noticeable. Research has shown that printed material
may be used and recognized better than Web-based or
computer-delivered interventions [56, 57]. Internet- and
print-delivered health-promoting materials have both
been shown to be effective [58].

Contextualizing the program material – tailoring to ethnic
identity (EI)
We chose to use the concept of EI as a way to
contextualize the intervention. EI is the degree to which
someone identifies with his or her ethnic group of origin
[42]. There are various instruments for measuring EI,
such as the Multigroup Ethnic Identity Measure (MEIM)
[59] and the revised version of the MEIM (MEIM-R) as
described by Phinney and Ong [60]. An example item
from the MEIM-R is: I have a strong sense of belonging
to my own ethnic group.
For the target population of Turkish or Moroccan ori-

gin, we developed an EI scale based on the MEIM-R.
We translated the items of the MEIM-R into Dutch and
adjusted the phrasing to make them easier to understand
for our lower-educated target group. Furthermore, we
added the term “Turkish” or “Moroccan” to the items to
make it clearer which ethnic group we are referring to.
For instance, item 6) says: I feel attached to Turkish
people. The original phrasing of item 6) is: I feel a strong
attachment towards my own ethnic group [60]. The
other items we used were: 1) I find it important to know
a lot about my Turkish/Moroccan origin, such as its his-
tory, traditions and customs, 2) Above all I feel Turkish/
Moroccan, 3) It means a lot to me to be Turkish/Moroc-
can, 4) I find it important to understand what my Turk-
ish/Moroccan origin involves, and 5) I often talk to other
Turks/Moroccans about my origin to learn more about
it. Choosing a high score on these items means that
someone is still very attached to their own ethnic group,
which leads to allocation to category (1), i.e. having a
strong Turkish/Moroccan EI. Medium scores lead to al-
location to category (2), defined as having a medium
Turkish/Moroccan EI, and low scores lead to being allo-
cated to category (3), which is defined as having a weak
Turkish/Moroccan EI and being more adapted to the
Dutch ethnic group.
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Contextualizing the content of intervention material
by using EI tailoring can, for instance, be achieved by re-
ferring to the ethnic group in question in written advice
messages, as shown by Resnicow et al. [42]. Contextual-
izing the design can be realized by using pictures of role
models that match the EI of the individual, for instance
pictures of a person from the same ethnic group [42]. A
further way of contextualizing intervention material is
by adjusting the layout of intervention material (e.g.
colors, pictures and fonts) with the aim of developing
culturally appropriate, interesting and credible interven-
tion material for a target group [61]. We use EI-tailoring
and culturally appropriate materials to make the inter-
vention more attractive, noticeable and effective for the
target group [41, 42, 61].
The messages and design of the intervention differ per

EI category. For category (1), advice is provided that re-
fers to the Turkish or Moroccan identity to a greater

extent than the messages for categories (2) and (3). Mes-
sages for category (1) refer to the Turkish/Moroccan
ethnic group, as well as their culture, such as food items
and recipes, religious rules, cultural customs and tradi-
tions. In addition, for the brochures in category (1), trad-
itional Turkish/Moroccan colors, patterns and symbols
are used, as well as Turkish/Moroccan role models who
have a traditional appearance. For category (2), the trad-
itional cultural and religious rules, colors, patterns and
symbols are applied to a lesser extent than for category
(1). In category (3), the reference to the traditional cul-
ture was only applied minimally. The content of the bro-
chures from this category are similar to the content of
the traditional tailoring intervention. Moreover, a mix
of Dutch and Turkish/Moroccan role models is used
in categories (2) and (3). Figure 2 shows an example
of how the lay-out, patterns and colors differ per EI
category.

Fig. 1 Title page of the traditional tailoring intervention, same for all ethnic groups
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For the women of Dutch origin, we used a different
EI-tailoring approach, as they live in their country of
origin and are not exposed to a different ethnic group
and culture they may adapt to. As the variation in EI
within the Dutch group may be small, we differenti-
ated between (1) “traditional” and (2) “modern”
women of Dutch origin rather than having a strong,
medium or weak EI. We chose to add this option to
have a contextualized version for the women of
Dutch origin as well.

Allocation to one of the categories is based on three
items. Two of these items are inspired by research meas-
uring the attitude concerning the family/sex role [62, 63]
and the attitude towards women’s emancipation [64].
The third item is based on measurements of one’s atti-
tude towards the in-group culture, such as traditional
celebrations, music, language and food [42, 65]. An ex-
ample item for measuring family-role attitudes is: Hus-
band and wife should share domestic tasks equally [63].
Sex-role attitudes are measured in a similar way. An

Fig. 2 Title pages of the EI-tailoring intervention. The pictures show materials for Turkish, Moroccan and Dutch women (left to right), and for
women with strong, medium and weak EI (top to bottom)
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example item for the attitude towards women’s emanci-
pation is: A woman is more competent at raising small
children than a man is [64].
The items we formulated for our assessment are: 1) I

think that in my family mainly the woman should do the
housework, 2) I think that in my family mainly the
woman should take care of the parenting, and 3) I
mainly eat Dutch dishes. Higher scores on the items re-
sult in advice messages referring to Dutch traditions in
eating and exercising, as well as how other Dutch
women deal with certain situations. Messages for low-
scoring people do not differ much from the standard
messages in the traditional tailoring intervention, but
they refer to a more modern way of life, food and exer-
cising. Figure 2 shows how the layout of the brochures
differs per EI category.

Intervention content and its underlying theoretical methods
The theory-driven methods that determined the content
for our interventions derived from behavioral change
theories, such as learning theories, goal-related theories
and self-regulation theories [44]. The specific methods
used in the two versions of the intervention are: descrip-
tive and evaluative feedback, active learning, provision of
arguments, barrier identification and advice on how to
deal with barriers, modeling, resistance to social pres-
sure, stimulating communication to mobilize social sup-
port, goal setting, action planning and iterative feedback.
These methods will be outlined for each determinant in
the following paragraph. We first describe the methods
included in the first two brochures, followed by the
methods applied in the third brochure. Tables 2 and 3

show example messages from the traditional tailoring
intervention and the EI-tailoring intervention for the
Turkish/Moroccan and the Dutch target groups,
respectively.

Brochures one and two
The first two brochures each address one behavior (fruit
consumption, vegetable consumption, snack consump-
tion or PA) and its related determinants. The determi-
nants addressed are awareness of one’s own risk behavior,
knowledge, attitude, self-efficacy, social influences, goal
setting and action planning.
An assessment tool is used to identify risk behaviors

(i.e. not meeting the recommendations for the behav-
iors), accordingly, which two behaviors should be ad-
dressed in the brochures. The recipients can also choose
two behaviors they would like to address. If they score
unfavorably on more than two behaviors, their choice is
taken into account. Moreover, the feedback addressing
the behavioral determinants is tailored on the responses
people have provided in the assessment tool.

Awareness
Awareness of one’s own risk behavior is increased by the
method descriptive and evaluative feedback [41]. Each
participant is provided with a feedback message indicat-
ing the quantity of fruit, vegetables or snacks she con-
sumes, or how many minutes she is physically active for
(descriptive feedback) and whether this is in line with
the recommended level for the goal behavior (evaluative
feedback). This information is provided in a brief text
supported by a graphic showing whether the recipient

Table 2 Example messages for the Turkish/Moroccan target group (comparing the traditional tailoring intervention and the EI-
tailoring intervention, and the EI categories)

Traditional tailoring
intervention

EI-tailoring
intervention

Strong T/M EI Medium T/M EI Weak T/M EI

Arguments for
eating more fruit
(why it is good to
eat more fruit)

You do not think that eating
fruit is healthy. But research
shows that eating fruit is very
good for your health […].

You do not think that eating
fruit is healthy. But research
shows that eating fruit is very
good for your health […].
Looking after your health is
also important in the Islamic
faith.

You do not think that eating
fruit is healthy. But research
shows that eating fruit is very
good for your health […].
Health is important in the
Turkish/Moroccan and Dutch
culture.

You do not think that eating
fruit is healthy. But research
shows that eating fruit is very
good for your health […].
Health is important in the
Dutch culture, but also in the
Turkish/Moroccan culture.

How to deal with
difficult situations

You find it difficult to eat
fewer snacks when someone
offers you a snack. […] Maybe
you find it difficult or impolite
to say ‘no’. But it is not
impolite to say ‘no’ if you say
that you want to consider
your health and that you want
to eat fewer snacks.

You find it difficult to eat
fewer snacks when someone
offers you a snack. […] In
Turkey/Morocco it is common
to offer food to visitors. It is
then impolite to refuse. But
maybe people will understand
when you say that you want
to consider your health and
that you want to eat fewer
snacks. […]

You find it difficult to eat
fewer snacks when someone
offers you a snack. […] In the
Turkish/Moroccan and Dutch
culture it is common to offer
food to visitors. Maybe you
find it impolite to refuse. But
maybe people will understand
when you say that you want
to consider your health and
that you want to eat fewer
snacks. […]

You find it difficult to eat
fewer snacks when someone
offers you a snack. […] In the
Turkish/Moroccan and Dutch
culture it is common to offer
food to visitors. Maybe you
find it impolite to refuse. But
maybe people will understand
when you say that you want
to consider your health and
that you want to eat fewer
snacks. […]

T Turkish, M Moroccan, EI ethnic identity
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sufficiently, partly or insufficiently meets the Dutch
norm for the goal behavior. The same method is used in
the EI-tailoring intervention, and no EI-tailoring is ap-
plied due to the complexity of the tailoring algorithms
for this method.

Knowledge
The determinant knowledge is addressed with the
method active learning [44]. This method is applied in
the format of a list showing nine facts about diet or PA.
Participants are asked to read these facts and check a
box indicating whether or not they already know the
fact. In the EI-tailoring intervention, facts are adjusted
to the individual’s EI by referring to the ethnic group of
origin (i.e. Dutch/Turkish/Moroccan women; women
from the Netherlands/Turkey/Morocco) and to trad-
itional food items, for instance by stating the amount of
calories a piece of baklava contains.

Attitude
In the tailored feedback that addresses the attitude to-
wards the goal behavior, arguments [44] are provided in
the form of text messages. These messages aim to
reinforce advantages and to refute disadvantages the re-
cipient perceives regarding the goal behavior. Addition-
ally, an illustration of a physician as a credible source is
presented to emphasize the message content. In the EI-
tailoring intervention, the messages refer to the ethnic
group, food items and cultural rules and customs. For
instance, some of the messages refer to the importance
in Islam of taking care of one’s health. Furthermore, a
Turkish or Moroccan physician is shown in the picture.
For the traditional Dutch women, the messages refer to
Dutch customs and traditions, such as the fact that cyc-
ling is a common habit in the Dutch population and
how fruit and vegetables are important in the Dutch
food culture.

Self-efficacy and social influence
The methods used to improve the determinants self-effi-
cacy and social influence are combined by integrating
the advice for social influences into the advice messages
that address self-efficacy. Self-efficacy is addressed with
several methods. First, the target group is stimulated to
identify barriers that prevent them from carrying out the
healthy behavior, by indicating difficult situations in the
assessment tool [66]. Then advice is provided on how to
deal with these barriers. A further method is modeling,
which is realized by including role model stories in the
advice to show how others deal with difficult situations.
The text is accompanied by a picture of a role model
that is tailored to the individual’s age.
The determinant social influence is addressed by pro-

viding tips on how to resist social pressure to eat un-
healthy food or to be physically inactive [44]. Moreover,
advice is given on how to communicate to mobilize so-
cial support [44]. The individual can, for instance, ask
family and friends to help them perform the goal
behavior.
The messages and pictures are additionally matched

with the individual’s EI in the EI-tailoring intervention.
For the more traditional women, the messages refer, for
instance, to traditional dishes and to the fact that Turk-
ish and Moroccan dishes contain a lot of vegetables. In
addition, the role model pictures and names refer to
women with a traditional appearance compared to the
more modern appearance of the women in the bro-
chures for the less traditional women.

Goal setting and action planning
Goal setting and action planning are important determi-
nants and at the same time methods to stimulate behav-
ior change and to bridge the intention-behavior gap
[45, 66]. Goal setting is applied by providing information
about the importance of setting a specific goal to reach
the goal behavior. Moreover, a list with goals the

Table 3 Example messages for the Dutch target group (comparing the traditional tailoring intervention and the EI-tailoring interven-
tion, and the EI categories)

Traditional tailoring intervention EI-tailoring intervention

Traditional Modern

Arguments for eating
more fruit (why fruit is an
easy snack)

[…] There are many ways to make
fruit a snack. Fruit is also a
responsible snack. […]

[…] There are many ways to make
fruit a snack. In the Dutch culture it
is common to offer snacks with
coffee. Fruit is then an easy choice.
[…]

[…] There are many ways to make
fruit a snack. Fruit is, for instance,
easy to take to work […].

How to deal with difficult
situations

You find it difficult to eat fewer
snacks when you are sad. […] But
do you really feel better when you
have eaten a lot? Try to find another
solution. Maybe it helps to talk to
someone. […]

You find it difficult to eat fewer
snacks when you are sad. […] But
do you really feel better when you
have eaten a lot? Try to find another
solution. Maybe it helps to talk to
someone or be with your family. […]

You find it difficult to eat fewer snacks
when you are sad. […] But do you
really feel better when you have
eaten a lot? Try to find another
solution. Maybe it helps to talk to
someone or be with your friends. […]

EI ethnic identity
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individual can choose from is included. The goals are
provided in a closed-ended format and the recipient can
mark one goal they want to achieve. We decided to let
the recipient choose a goal instead of writing down an
own goal to simplify the intervention for the lower-
educated target group and make the goal-setting easier.
To stimulate action planning, a page is added to the

brochure containing a week’s agenda that the individual
can use to plan the specific actions they want to take to
achieve their goal (see Fig. 3). The agenda is accompan-
ied with stickers that can be used to indicate on which
days and at what time the individual wants to take a spe-
cific action (e.g. perform a physical activity, eat a piece
of fruit). Furthermore, a list with four preparatory ac-
tions is provided in the brochure that stimulates the in-
dividual to use the agenda (e.g. stick the stickers on your
agenda on the days you want to exercise). Goal setting
and action planning are applied in the EI-tailoring inter-
vention in the same way (no EI-tailoring is applied). The
layout of the agenda, however, differs for each EI cat-
egory in terms of colors.

Brochure three
The follow-up brochure contains advice about both be-
haviors addressed in the previous brochures and ad-
dresses the determinants of the last phase of self-
regulation (volitional phase). These determinants are:
evaluation of progress of own behavior change, self-effi-
cacy, social influence, goal setting and action planning.

Table 4 shows a full overview of the methods used in the
brochures. A second measurement is conducted to re-
ceive input for the follow-up brochure. The same assess-
ment tool as for the first two brochures is used to
measure behavior and its determinants.

Evaluation of progress
The follow-up brochure aims to stimulate the recipient
to evaluate the progress in their own behavior after hav-
ing received the first two brochures. This is achieved by
comparing the behavior at the follow-up assessment
with the behavior at the baseline assessment, which is
based on the iterative feedback principle [67]. A short
text message is provided describing to the recipient
whether or not she achieved a change. The text is ac-
companied by two graphics showing whether the indi-
vidual sufficiently, partly or insufficiently meets the
Dutch norm for the goal behavior at the baseline assess-
ment and at the follow-up assessment. The same
method is used in the EI-tailoring intervention, and no
EI-tailoring is applied due to the complexity of the tai-
loring algorithms for this method.

Self-efficacy and social influence
To further improve the recipients’ self-efficacy in the vol-
itional phase, they again choose two difficult situations.
Also social influence is addressed again. The same
methods are used as in the first brochures. The content
of the advice differs from the advice in the first two

Fig. 3 Planning agenda. The headings at the top are the days of the week (Monday to Sunday); the boxes from top to bottom represent seven
time periods of the day: before breakfast, breakfast, morning, lunch, afternoon, dinner, evening
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brochures to give the recipients new options on how to
deal with difficult situations and to prevent repetition of
the same advice from the first two brochures.

Goal setting and action planning
The same methods as for the first two brochures are
used to bridge the intention-behavior gap. The recipient
can choose to go on with the same goal or to adjust the
goal by choosing a new one. Planning is applied by ask-
ing the individual to plan the goal with the same agenda
from the previous brochures and by using the same pre-
paratory actions as described above.

Scope and sequence of the brochures
Two measurement moments take place during the inter-
vention, one before the intervention and one after the
recipient has received the first two brochures (see Fig. 4).
The first two brochures start with a cover page contain-
ing a short introduction, and a colophon. From page
three onward, the determinants are addressed in an
order that is in line with the self-regulation process. The
first few pages focus on the motivational phase: Page
three addresses the determinant awareness, page four fo-
cuses on the determinant knowledge, page five is aimed
at the determinant attitude and page six at the determi-
nants self-efficacy and social influence. Pages seven and

Table 4 Theory-based methods and practical applications per determinant (motivational and volitional phase)

Determinant Methoda Theoretical/empirical
foundation

Parameter for use Practical application

Motivational phase

Awareness Descriptive and
evaluative feedback

[41] Feedback to raise awareness should
be followed by increase in problem
solving ability and self-efficacy

Written message reflecting the
recipient’s health behavior
Graphic indicating whether the
recipient adheres to the norm of the
health behavior (traffic light system)

Knowledge Active learning [82] Time, information and skills Written facts about fruit, vegetables,
snacks or PA
Interactive element included

Attitude Arguments [83–85] The arguments should be new to
the individuals

Written messages providing
arguments for the goal behavior
An image of a credible role model is
used

Self-efficacy Barrier identification and
advice on how to deal
with barriers

[66] Target group should identify high-
risk situations:
List with difficult situations (barriers)
in the assessment tool from which
the target group can choose

Written advice on how to deal with
difficult situations

Modeling [86] Attention, remembrance, skills,
reinforcement; the source, method
and channel should be credible

Role model stories and an image of
a role model

Social influence Resistance to social
pressure

[87] Commitment to intention is
required, psychological inoculation
against pressure

Written messages to stimulate the
recipient to resist social pressure

Stimulate
communication to
mobilize social support

[88] Support should be available in the
environment

Written messages to stimulate the
recipient to ask for support in their
environment

Volitional phase

Evaluation of
progress

Iterative feedback [67] - Written message reflecting whether
behavior change was achieved
Graphics indicating whether the
recipient adheres to the norm of the
health behavior (traffic light system),
and whether there was a change

Goal setting Goal setting [45] Target group should be committed
to the goal, and goals should be
difficult but feasible

List of goals from which the
recipient can choose a personal goal

Action planning Planning [66] Target group should have decided
to make a change and have the
intention to change

List of planning strategies the
recipient can follow
Planning tool: Recipients can plan for
every day of the week when they
want to perform the goal behavior

aMost methods and parameters for use were adopted from Bartholomew et al. [44]
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eight address goal setting and action planning. The
follow-up brochure starts with a cover page introducing
the brochure. Then, the recipients receive feedback on
their own progress in the first behavior, followed by tips
to improve self-efficacy and social influences. Lastly, goal
setting and action planning are stimulated. The same is
repeated for the second behavior. The last page contains
a healthy recipe or a description of a simple exercise that
can be carried out at home.

The technology behind computer tailoring
To tailor the health messages to the specific beliefs and be-
havior of the target group, the computer tailoring program
TailorBuilder was used (featured by OverNite Soft-
ware Europe). Logical algorithms are used in this on-
line tool to produce personalized feedback for the
recipients of the interventions. By means of these al-
gorithms, the individual receives advice messages
from a set of previously formulated messages that
match with the questionnaire scores on behavior and
sociocognitive beliefs regarding the behavior.
The layout of the intervention material was designed

by a graphic designer. Several templates were designed

for each EI category and one for the traditional tailoring
intervention and the control intervention. The templates
were delivered without the text messages. These were
inserted later in the process using TailorBuilder. Figure 5
shows an example page from the templates.

Pretest of the intervention material
Both versions of the intervention were pretested in order
to be able to adapt the content. There were two phases
during the pretest. In the first phase, tentative drafts of
the intervention materials were shown to women from
the target group. The women were asked to evaluate
draft advice messages, pictures used in the brochures
and the layout of the brochures. A qualitative approach
was applied by asking the participants to read through
the material, while an interviewer asked questions about
the likability, readability, attractiveness and usability of
the material. During the second phase of the pretest, the
intervention delivery process was assessed. Five Dutch
women (mean age 55.8 years) and 18 Turkish women
(mean age 41.8 years) filled out the baseline question-
naire and received the first two brochures, which were
tailored to their answers on the questionnaire. The par-
ticipants were asked to give feedback on the brochures
as a whole by means of a structured questionnaire ask-
ing, for instance, about the degree of personal relevance
and individualization of the brochures.
Generally, the intervention material was appreciated

by the women. They perceived the texts as readable and
interesting and both the length of the messages and the
layout were appropriate. The material was perceived as

Fig. 5 Example page from brochure template

Fig. 4 Sequence of the intervention delivery
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personally relevant and the women said that they would
use the advice given in the brochures. General critique
points were that the pictures of the role models and veg-
etables could be improved by making them more pre-
cise. A few women said that the information in the
brochure was not new to them and one woman would
not use the agenda that is provided with the brochure
because it would take her too much time. The Turkish
women criticized strongly the way the brochures for the
EI-tailoring intervention referred to religious rules,
which they thought was offensive and irrelevant. Fur-
thermore, they did not like the fact that all of the role
models in the picture were wearing a headscarf in the
traditional EI category. Therefore, we decided to remove
parts of the text and images that referred to religious
rules and Islam from the EI-tailoring intervention for
the Turkish population.

Evaluating the interventions
In the fifth and sixth steps of the IM protocol, the imple-
mentation and evaluation of the intervention are
planned [44]. Before starting implementation efforts, we
will evaluate the intervention’s effectiveness.

Design, participants and procedure
The two versions of the intervention will be evaluated in
a randomized controlled trial with three study groups:
traditional tailoring, EI-tailoring and a control group re-
ceiving generic, nontailored information. The primary
outcome measures are fruit, vegetable and snack consump-
tion, and PA. Mediating variables are awareness of one’s
own behavior, attitude, self-efficacy, social support and
intention towards more fruit, vegetable and snack con-
sumption and PA. A process evaluation will be conducted
at three-month follow-up, assessing the self-reported use,
relevance and appreciation of the intervention.
It is hypothesized that both interventions are more ef-

fective than the control intervention and that the EI-
tailoring intervention will reach higher effect sizes and
higher acceptance among the target group than the trad-
itional tailoring intervention. The required number of
participants for this study is 1000, of which 500 should
be of Dutch origin, 250 of Turkish origin and 250 of
Moroccan origin. To be able to detect a small interven-
tion effect (ES = 0.3), with a power of 0.8 and a signifi-
cance level of p < .05, 250 people are needed in each
study condition, which adds up to 750 participants in
total. Taking a dropout rate of 10 % at each measure-
ment moment into account, 1000 participants have to
be included at baseline.
The target group consists of lower-educated adult

women (lower vocational level or below), who are aged
between 20 and 65 years, and who are of Dutch, Turkish
or Moroccan origin. We use the standard definition for

origin as described by Statistics Netherlands [68]. Partic-
ipants with an insufficient knowledge of the Dutch lan-
guage, or a health condition that may restrict their
eating and/or PA behavior, are excluded from the study.
Moreover, women whose baseline assessment shows that
they do not perform the risk behaviors will be excluded
from the study.
We use active recruitment strategies by approaching

participants directly. In addition, passive strategies are
applied by sending, for instance, e-mails to potential
participants. Table 5 provides an overview of all re-
cruitment strategies. The paper questionnaires will be
sent to the participants’ home address or handed out
to them in person. After the baseline measurement,
participants will be pre-stratified based on their ori-
gin. The participants will then be randomly assigned
to one of the three intervention groups by means of
a computer-determined sequence. The intervention
material is generated by means of the TailorBuilder
program. The brochures will be sent or handed out
to the participants. The participants will be rewarded
with gift vouchers worth €20.

Measurements
Measurement moments will be at baseline, one month,
three months and nine months post-intervention, which
is after participants have received the first two brochures
of the intervention (see Fig. 6 for a flow-chart). A food
frequency questionnaire based on validated measure-
ment tools is used to measure the fruit, vegetable and
snack intake [69–71]. An adapted version of the Short
Questionnaire to Assess Health-enhancing Physical
Activity (SQUASH) will be used to measure PA [72].
Furthermore, items measuring the sociocognitive de-
terminants of dietary and PA behavior will be used
(i.e. awareness of one’s own behavior, attitude, self-
efficacy, social support and intention) which are based
on previous studies and are adjusted to our target
population [73–76]. The process will be evaluated by
means of process variables used in previous research
[77].

Statistical analysis
Multivariable linear and logistic regression analysis will
be conducted to assess group differences in the fruit,
vegetable and snack intake and PA at different points in
time. Moderation analysis will be conducted to assess
whether the intervention effects are moderated by
demographic factors, such as ethnic background or EI.
Further, mediation analysis will be conducted to identify
the factors that may explain the intervention effect (e.g.
attitude and self-efficacy).
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Ethical approval
This study was submitted to the committee for ethical
evaluation of research at the Open University in Heerlen,
the Netherlands (commissie Ethische Toetsing Onderzoek,
cETO). According to the cETO, this RCT does not come
under the WMO law (Wet maatschappelijke ondersteun-
ing/Social support act). Therefore, ethical approval of the
Regional Medical Ethics committee in the Netherlands was
not necessary for this project. The RCT will, however, be
conducted according to good research practice by inform-
ing participants about the study and by asking for their in-
formed consent to participate. This study is registered with
the Nederlands Trial Register (NTR: 4506).

Discussion
The aim of this paper was to provide a detailed description
of the development of two versions of a computer-tailored
intervention aimed at improving dietary and PA behavior
among Dutch, Turkish and Moroccan adult women living
in the Netherlands. In the first version of the intervention,
content matching is applied by tailoring to behavior and
sociocognitive factors (e.g. awareness, attitude and self-
efficacy). In the second version, the materials are addition-
ally contextualized by tailoring the material to EI.

Fig. 6 Flow-chart of measurement moments and intervention procedure

Table 5 Recruitment strategies

Active recruitment strategies

Approaching participants via general practitioners or nurse
practitioners

Approaching participants at events, markets and fairs

Approaching participants at public venues, such as community
centers and mosques

Approaching participants via foundations or social work organizations

Approaching participants via stakeholders from the target group

Approaching participants via the public health service

Word-to-mouth distribution via participants (snow ball method)

Approaching participants via research/recruitment institutes (active
approach by Turkish and Moroccan recruiters)

Passive recruitment strategies

Call for participation via public media
-Websites
-Magazines
-Facebook

Call for participation via companies via e-mail
-Cleaning companies
-Nursing companies
-Home care companies

Call for participation via research panels from research/recruitment
institutes via e-mail
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We used the intervention mapping (IM) protocol to de-
velop a theory- and evidence-based intervention. IM has
often been used to develop nutrition- and/or PA-
improving interventions before, and was evaluated as a
good and useful tool for systematically developing such in-
terventions [78–80]. However, we encountered challenges
during the intervention development process related to
choosing determinants and methods for behavioral change
among this specific target group. As little evidence is avail-
able regarding determinants of dietary and PA behavior
for lower-educated and various ethnic groups, we cannot
be sure that we chose the most important determinants.
The same applies for the techniques we used in the inter-
vention to initiate behavior change. These methods have
not been tested among Turkish and Moroccan women in
the Netherlands before. Preliminary research among our
target group led us to make use of the same determinants
and behavior change techniques, as the differences be-
tween the ethnic groups were minimal [30].
A further challenge in this project is to reach the

lower-educated and ethnic-minority populations, since
they have emerged as difficult target groups to recruit
for scientific research [81]. Current interventions aimed
at lower-educated and ethnic-minority populations are
often implemented on a small scale. By making use of
computer tailoring we developed an intervention that
can reach large numbers of people, and still provide in-
dividual advice. This paper illustrates how intervention
material can be contextualized using EI-tailoring and
cultural appropriateness. EI-tailoring has been proven to
be effective among African American populations in the
U.S. [42]. A randomized controlled trial will show
whether the interventions are effective among our spe-
cific target group and whether EI-tailoring is beneficial.
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