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Abstract
Healthy dietary changes would be beneficial for society, as the economic burden of
diet-related diseases is massive, and for the individual, who would reduce their risk of ill
health. However, it is not easy to change dietary habits. Therefore, the aim of this thesis
was to better understand dietary change, focusing on the barriers to and facilitators of
healthy dietary change by i) examining changes in food choices when dietary change is
imposed by a medical diagnosis, ii) examining experiences related to dietary change and
its sustainability after participation in a study where healthy dietary changes were
required, and iii) examining diet cost in relation to healthiness of the diet.
Methods Eighty children aged 13 who were diagnosed with celiac disease (CD) by a
screening study reported their food intake in a food frequency questionnaire before and
1,5 years after commencing a gluten-free diet. Changes in food intake and the
healthiness of the diet were examined, controlling for societal changes through the use
of an age- and sex-matched control group. Diet healthiness was assessed using the
National Food Administration’s (NFA) food index and the Diet Quality Index-Swedish
Nutritional Recommendations. Qualitative interviews were conducted with 14
individuals who participated in an intervention study five years earlier where they had
been randomly selected to adhere to a Mediterranean-like diet for three months.
Analyses of the transcribed interviews focused on their experiences of barriers to and
facilitators of dietary change and its sustainability. The costs related to healthy diets
were examined by comparing consumer food prices with dietary intake data collected in
two separate studies. The first study collected dietary intake data through a diet history
interview with participants who had been randomized to either a Mediterranean-like
diet or to continue their normal diet. The second study collected dietary intake data
from 4-, 8-, and 11-year-old children by means of food diaries and was conducted by the
NFA. Diet healthiness was assessed using the Healthy Eating Index 2005.
Results The screened CD group made relatively few changes to their diets. They
decreased their intake of certain gluten-containing products, including pizza, chicken
nuggets, fish sticks, and pastries. There were no changes in the healthiness of their diet.
The narratives of the individuals changing their diets showed that social relationships
were the main barrier to sustainability. Social relationships within the household were
especially troublesome, and various coping strategies were required on an everyday
basis. Dietary change also increased the burden of food work (e.g., planning, shopping,
cooking), which was another major barrier to dietary change. Comparisons between
consumer costs of healthy and less healthy diets showed that those consuming the
healthier diets also had consumed more expensive diets.
Conclusion More barriers to healthy dietary changes were found than facilitators
of these transitions. For instance, the impact of social relationships on sustainability of
dietary change was found to be high, indicating the importance of participation of other
household members when dietary changes are implemented. The higher cost of the
healthier diets may be another barrier for healthy dietary changes, especially for those
with limited resources. Even though it is possible to eat healthily at a lower cost, such a
diet would likely require both cooking skills and time, thus making the task more
difficult. However, the finding that children diagnosed with CD only made minor
changes in their consumption of, for instance, bread and pasta, indicates that one way of
increasing the healthiness of a diet is to substitute healthier alternatives within the same
food group for less healthy food items.
Keywords : Dietary change, Healthy eating, Barriers, Facilitators, Dietary indexes,
Diet cost, Food prices, Social relationships, Qualitative interviews, Mediterranean diet,
Celiac disease, Children
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Enkel sammanfattning
I Sverige är ohälsosamma matvanor något som i stor utsträckning bidrar till
insjuknande i bland annat diabetes typ II, hjärt-kärlsjukdom och cancer. Det
finns därför mycket att vinna på att förändra matvanorna så att de blev mer
hälsosamma, både för samhället i stort då den ohälsa som följer av
ohälsosamma matvanor kostar mycket pengar i form av sjukvård och förlust av
arbetskraft, men även för den enskilde som skulle minska risken för att drabbas
av sjukdom. Eftersom det finns många som skulle behöva förändra sina
matvanor i en hälsosam riktning är det viktigt att finna vägar som underlättar
en sådan kostomläggning. För att öka förståelsen för vad som underlättar
respektive försvårar en hälsosam kostomläggning genomfördes fyra studier:
Studie 1: Genom att studera hur trettonåringar som fick diagnosen celiaki
(glutenintolerans, en sjukdom som behandlas genom att utesluta de
gluteninnehållande sädesslagen vete, korn, och råg från kosten) förändrade sitt
kostmönster när de behövde utesluta gluten ur sin kost, kunde vi öka
kunskapen om hur befintliga matvanor påverkas när en relativt stor del av de
livsmedel man är van att äta behöver bytas ut. Det visade sig att barnen i stora
drag behöll de befintliga matvanorna, även inom livsmedelsgrupperna bröd och
pasta. Där är produkterna vanligtvis gluteninnehållande, men ersätts med
glutenfria alternativ som dock har andra sensoriska egenskaper i fråga om
smak och textur. Barnen minskade däremot sitt intag av fikabröd (bullar,
kakor, kex), pizza, fiskpinnar och chicken nuggets. Även dessa produkter
innehåller normalt gluten, men det är betydligt svårare att finna glutenfria
alternativ till exempel på konditori, på en pizzeria, eller i frysdisken. Detta kan
tolkas som att man håller fast vid de befintliga matvanorna (till exempel att äta
bröd till frukost), trots sensoriska förändringar, så länge som alternativa
livsmedel finns lätt tillgängliga. Det talar för att en hälsosam kostförändring
skulle kunna underlättas genom att hälsosamma livsmedel som i stor
utsträckning liknar de mindre hälsosamma alternativen, finns lättillgängliga i
till exempel livsmedelsbutiker.
Studie 2: I denna studie intervjuades 14 personer (12 kvinnor och 2 män)
som tidigare deltagit i en studie där de skulle äta en svensk variant av
medelhavskost under tre månader. Därefter stod det dem fritt att antingen
fortsätta äta medelhavskosten eller återgå till de tidigare matvanorna. I
intervjuerna, som ägde rum i genomsnitt fem år efter denna kostförändring,
fick de berätta om sina erfarenheter av att äta denna mer hälsosamma kost; vad
som hade varit svårt och vad som hade underlättat deras kostförändring. Det
visade sig att de flesta fortsatt äta medelhavskost åtminstone en tid efter att de
tre månaderna gått, men vid tidpunkten för intervjuerna var det endast två som
fortfarande höll fast vid kosten. Deras berättelser visade att det framförallt var
andra personer, i synnerhet maken eller makan, som gjorde att det var svårt att
fortsätta äta medelhavskost. Om denna person inte ville äta kosten var
deltagarna antingen tvungna att kontinuerligt komma överens om vad de skulle
äta, eller ‘köra över’ deras önskningar, eller laga två olika rätter till deras
gemensamma måltider. De berättade även om en ökad arbetsbörda vad gällde
planering, inköp och tillagning, något som blev än större om de var tvungna att
laga dubbla maträtter. Det som underlättade kostförändringen var framförallt
om den de levde tillsammans med också gärna åt medelhavskosten samt om
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medelhavskosten var relativt lik den kost de åt innan förändringen. Denna
studie visar att det är viktigt att involvera de personer som man delar hushåll
med när en hälsosam kostförändring ska genomföras. Genom att hitta en
kostförändring som alla i hushållet kan acceptera, och genom att hitta
strategier för att minimera extra arbetsbörda, ökar chansen för att en
kostförändring ska kunna genomföras och bibehållas.
Studie 3 och 4: Det förs ibland fram åsikten att det är dyrt att äta
hälsosamt, men mycket få studier har undersökt om det faktiskt förhåller sig
så. Därför undersöktes kostnaden för en hälsosam kost genom att jämföra
livsmedelskostnaden för en hälsosam respektive en mindre hälsosam kost i två
olika kostundersökningar. I den ena kostundersökningen hade man bett 16
personer som åt en svensk variant av medelhavskost, samt 14 personer som åt
sin vanliga kost att berätta i detalj hur de åt under en månad. I den andra
kostundersökningen hade 2160 barn, i åldrarna 4, 8 samt 11 år, skrivit ned hur
de åt under fyra dagar. Dessa individers kostintag parades därefter ihop med
prisuppgifter
hämtade
från
statistiska
centralbyrån
samt
från
livsmedelsbutiker. Barnens kostintag klassificerades som hälsosamt eller
mindre hälsosamt utifrån ett kostindex som graderar individers kostintag
utifrån hur väl kosten uppfyller olika kriterer på hälsosamhet. Kostindex kunde
också visa att de som åt medelhavskosten åt en mer hälsosam kost än de som åt
den svenska husmanskosten. När kostnaderna för de hälsosamma kosterna och
de mindre hälsosamma kosterna jämfördes, såg vi att de som ätit mer
hälsosamt hade ätit dyrare mat när kostnaden beräknades i relation till deras
energiintag. Det som bidrog till att den hälsosammare kosten var dyrare var
bland annat att den var mindre energität (maten innehöll mindre energi per
gram), att vissa livsmedelsgrupper som klassas som nyttiga (t.ex. fisk) var
dyrare än mindre nyttiga livsmedelsgrupper, att nyttigare alternativ ibland var
dyrare än mindre nyttiga alternativ inom samma livsmedelsgrupp (t.ex.
nyckelhålsmärkt ost), samt att de som åt mer hälsosamt hade ätit en mer
varierad kost. Den högre kostnaden skulle kunna innebära att grupper med
sämre ekonomisk situation inte har råd att äta hälsosam kost, och därför
undersöktes om det fanns något samband mellan barnens matkostnad och
föräldrarnas yrke och utbildning. Det visade sig att de barn som hade föräldrar
med kort utbildning och mindre kvalificerade yrken både åt billigare och
mindre hälsosam mat.
Sammantaget visade dessa studier på flera faktorer som kan utgöra hinder
för en hälsosam kostförändring: När en kostförändring genomförs påverkas
den i stor utsträckning av andra personer, framförallt de som man lever
tillsammans med. Om dessa personer är delaktiga i kostförändringsprocessen
ökar chanserna till en hållbar hälsosam förändring. De som i studierna åt
hälsosamt åt också dyrare mat, vilket kan vara ett problem för dem med
begränsade resurser i form av pengar. Även om det troligen går att äta billigt
och nyttigt kan det vara så att det också behövs mer tid för att tillaga hälsosam
mat, och tid kan också vara en bristvara för många människor. Det verkar dock
vara så att en hälsosam kostförändring skulle kunna underlättas genom att
tillgängligheten på hälsosammare alternativ ökar, men det är då viktigt att
dessa alternativ inte är dyrare då det i sin tur kan utgöra ett hinder.
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Prologue
As a registered dietician, advising individuals on dietary changes is central
to my profession. Although I rarely met patients in need of healthy dietary
changes in my work as a community dietician focusing on elderly, I
occasionally had contact with cognitively impaired, overweight, or obese
individuals, for instance those suffering from Down’s syndrome. When
meeting with these individuals for consultations, I was struck by their
knowledge regarding how they should eat (and was slightly amused that all
of them claimed to be eating exactly in accordance with the
recommendations!). It made me begin to think that, for the majority of us,
knowledge of the constitution of a healthy diet is not the main problem.
There have to be other reasons why there are relatively few individuals in
Sweden following the Swedish nutritional recommendations.
Before I began my dietetic studies, I worked as a shop assistant at a
supermarket. The hours spent at the cash register left me with an ability to
take notice of food prices. Even today, when my beloved husband
occasionally takes the receipt from our weekly groceries and quizzes me on
the prices, I usually have them all correct, give or take a few cents. This
experience is likely one reason why I find it so fascinating to examine food
pricing in relation to diet healthiness. I have also found this field to be of
great interest to others, and it is an area where almost everyone has an
opinion as to whether it is expensive to eat healthily or not. I must say that
when I began my research in this field I was surprised to find that the
amount of available research was very limited.
During the rocky road that has been my doctoral studies, there have been
times when I asked myself why I am putting myself through this program. I
began this journey with a huge amount of curiosity, a great interest in
reading, a wish to have a job with flexibility and variety, and a drive to
perform to the best of my ability. When times have been difficult and when
doubts arose as to whether this path was right for me, I scrutinized my
reasons and always found that they had not changed. Therefore, I am able to
present my thesis!
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Healthy diet

1

Introduction

‘You are what you eat’ is a widespread statement that has even earned its
own TV program. Although the phrase is an overstatement, nutrition, food
and eating are of great importance to us. Food provides us with the energy
and the building blocks needed to thrive and survive. Food and eating are
also part of our identity, forming the basis of many of our customs and
cultures and, for most of us, eating gives us pleasure and comfort. However,
the phrase ‘You are what you eat’ also has a darker side. What we choose to
eat can seriously affect our health and longevity (1-3). In high-income
countries, half of the top 10 health risks associated with death and disabilityadjusted life years (DALYs)1 are either directly or indirectly related to food
and eating (Table 1.1) (1). This association is primarily because of the
relationship between diet-related risk factors and noncommunicable
diseases, such as cardiovascular disease, diabetes and cancer, as these are
the dominating causes of morbidity and mortality in developed countries (4).
If dietary habits were shifted in a healthier direction at a population level, it
has been estimated that the incidence of these diseases would decrease by
approximately 15-40% (3, 5-7). Such a change would have major
implications for society, as the costs of noncommunicable diseases are
tremendous. For instance, it has been estimated that the healthcare costs
attributed to overweight and obesity in Sweden were approximately SEK 3,6
billion in 2004 (8). This figure does not include indirect costs, such as sick
leave and early retirement, but estimates show that indirect costs due to loss
of productivity may account for an additional SEK 12,4 billion (9). It is
therefore not surprising that the Swedish government has assigned food and
dietary habits a special focus in their public health proposition, aiming to
improve dietary habits (10) Thus, it is important for both the individual and
society that we eat a healthy diet. However, while the majority of individuals
in high-income countries, including Sweden, should have both the
knowledge and ability to eat more healthily, only small improvements have
been shown in recent surveys of overall dietary habits in Sweden (11).

1 DALY: a measure that assesses the burden of nonfatal loss of health and deaths adjusted for age,
allocating a greater burden for younger ages.
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Table 1.1. Leading health risks for high-income countries.

Tobacco use
High blood pressure
Overweight and obesity
Physical inactivity
High blood glucose
High cholesterol
Low fruit and vegetable
intake
Urban outdoor air pollution
Alcohol use
Occupational risks
Illicit drugs

Rank
1
2
3
4
5
6

Deaths
n (millions)
1,5
1,4
0,7
0,6
0,6
0,5

%
17,9
16,8
8,4
7,7
7,0
5,8

Rank
1
4
3
6
5
7

DALYs
n (millions)
13
7
8
5
6
4

%
10,7
6,1
6,5
4,1
4,9
3,4

7

0,2

2,5

10

2

1,3

8
9
10
-

0,2
0,1
0,1
-

2,5
1,6
1,1
-

2
9
8

8
2
3

6,7
1,5
2,1

Adopted from the World Health Organization report on Global Health Risks (1). High-income countries defined as
having a gross national income per capita of ≥ US$ 10066 in 2004.

1.1
1.1.1

Healthy diet
What is a healthy diet?

Although there are numerous opinions regarding what constitutes a
healthy diet in terms of foods and nutrients, there are certain basic variables
that almost everyone can agree upon: eating a variety of foods, eating plenty
of fruits and vegetables, and limiting the intake of saturated fatty acids (SFA)
(3, 12). These dietary practices have been shown to reduce morbidity and
mortality from noncommunicable diseases, such as cardiovascular diseases
(13-16), the metabolic syndrome (17), and cancer (12), and are inversely
related to obesity (18).
One of the key aspects of longevity is to achieve and maintain a healthy
body weight, i.e., having a body mass index (BMI) between 18,5–24,9 (19,
20). Suggested dietary strategies to increase the likelihood of successful
weight management include limiting the intake of discretionary calories (21,
22). Discretionary calories are calories from foods with high energy but low
nutrient content, for example, foods that have a high fat and/or sugar
content. Foods most commonly classified as discretionary calories include
candy, pastries, biscuits, sweetened beverages, alcoholic beverages, and ice
cream. Typically, these foods have a high energy density, as measured as
energy per gram of food. High energy density diets have been identified as an
independent predictor of obesity in adults (23), and may serve as an
indicator of lower dietary quality (24).
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1.1.2

How to assess healthiness of diets?

It is likely that the healthiness of a diet is more than the sum of its
nutrients (25). Nutritional research has given considerable attention to
assessing intakes of various macro- and micronutrients. This research is of
great value as it forms the basis of nutritional recommendations at national
and international levels. Moreover, knowledge of nutritional requirements
helps to identify foods and food groups required for optimal nutrient intake.
However, when evaluating dietary intake in relation to health and disease,
assessing nutrient intake or the intake of specific food items gives only
partial insights. Each individual consumes a unique combination of foods,
often including both beneficial and detrimental items. The complexity of
dietary intake is also apparent in that certain foods include several factors
not considered nutrients (e.g., phytochemicals, including lycopene and
isoflavonoids) that are likely to affect health, and because the nutrients in
food interact with one another and may have synergetic or negative effects.
Thus, even though a diet’s nutrient content tells us something about the
quality and healthiness of the diet, it does not tell the whole story. This
incomplete information is likely one of the reasons why some studies have
difficulties in finding relationships between diet and disease, in addition to
the extensive problem of accurately measuring the complex nature of dietary
intake (26).
The issue of evaluating diet healthiness through nutrient content has been
widely recognized, and one approach aimed at resolving this difficulty is to
study dietary patterns (27). A dietary pattern incorporates the individual mix
of consumed foods and nutrients and can be extended to include other
aspects of the diet, such as meal or food group patterns. The Mediterranean
diet is one example where the focus has shifted from identifying which of the
constituent nutrients have the most healthful effect to the focus of promoting
the diet itself as healthy (28).
The methods used to examine dietary patterns can be divided into two
major categories: a priori-based methods, such as dietary indexes, and a
posteriori, or data-driven methods, such as factor or cluster analyses.

Dietary indexes
A priori-based methods are constructed prior to analyzing dietary data and
are usually based on dietary recommendations and/or scientific knowledge
regarding healthy and unhealthy dietary components. Usually, these
methods focus on one or several nutrients, foods, or food groups in a diet,
and each dietary intake is assigned a score based on whether it fulfills the
requirements of the index or not. Several indexes can be found in the
literature, the most renowned being the Healthy Eating Index (HEI) (29),
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the Alternate Healthy Eating Index (30), and the Mediterranean Diet Score
(28). The advantages of dietary indexes are their relative ease of use, given
that the collected dietary data contains the required information. It is also
possible to make comparisons between studies using the same index.
Disadvantages of indexes are that they often need to be modified because of
differences in the available dietary data, such as variations in nutritional
databases, food grouping, or consumption frequency. These disadvantages
make comparisons between studies difficult and jeopardize the validity of the
index (31).

Factor and cluster analyses
A posteriori-based methods derive from the dietary data selected for
analysis. Statistical procedures, such as factor analysis, cluster analysis, and
reduced rank regression, group dietary intakes with certain similarities. The
groups can then be analyzed in relation to different health outcomes and the
identified dietary content. Groups commonly identified as having more
positive health outcomes are generally labeled ‘Healthy’ or ‘Prudent’, and
often contain high intakes of fruit, vegetables, and low intakes of saturated
fat (32). As these methods are data driven, they can identify dietary patterns
not previously recognized by researchers. However, they require the
researcher to make decisions, such as the number of groups and how data
should be arranged, which make these methods less data driven than they
first appear (33). These methods cannot be used to assess the healthiness of
a diet but can increase our understanding of the composition of a healthy
diet.

1.2 The complexity of dietary choices
There has been a vast amount of research into why we eat the way that we
do. In this context, it is more common to use the words ‘food’ and ‘eating’
rather than ‘diet’. Therefore, the following section will use these words
instead of ‘diet’.
Food choices are the result of complex internal and external negotiations.
Most people in Western societies face the challenge of having to choose what
to eat in terms of a number of factors: satiety, taste, convenience, monetary
considerations, nutritional knowledge and short- and long-term health
benefits or consequences (34, 35). Our food choices also depend on several
other, perhaps less conscious, factors, including our eating environment2
(36), government policies, and the media (37). There are also gender
differences in food choices. For example, women are often expected to
2 The eating environment includes ambient factors that are independent of food, such as atmosphere, the
effort of obtaining food, the time of day, the social interactions that occur, and the distractions that may be
taking place.
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choose certain types of foods or to eat less food than men (38). Moreover,
food choices are guided by habits and are shaped by the customs and culture
of our society and upbringing (39). These habits exert a strong influence on
food choice; in fact, the opening statement, ‘You are what you eat’, is also
true if printed in reverse: ‘you eat what you are’ (40). Figure 1.1 gives an
overview of the complexity of food choice in the course of one’s life (35).

Life course

Ideals

Influences
Resources

Personal
factors

Social
framework

Food context

Personal system
Value
Negotiations
Sensory perceptions
Monetary
considerations

Quality

Convenience

Managing
relationships

Health and nutrition

Strategies

Choice
Figure 1.1. The complexity of food choice3.

3 Reprinted from Appetite, 26(3), Furst, T. Connors, M. Bisogni, C. A. Sobal, J. Falk, L. W., Food choice: a
conceptual model of the process, Pages 247-65, Copyright (1996), with permission from Elsevier
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Food habits are an integrated part of a person’s identity and are formed
throughout life. This process begins in early childhood, during which time
the parents’ habits are projected on their children (41). Over time, there are
transitional phases where our food habits may change, for example, when we
become co-habitants or parents (42, 43). Within the family setting, the food
that is served is often the result of negotiations, either openly between family
members or internally by the cook (often a woman), in an effort to
accommodate the wishes of the entire family (44, 45). It is quite evident that,
if we are part of a family, our food habits are shaped by the attitudes and
opinions of family members (35, 46-49). Food is also a central focus when
people meet for different occasions, such as visiting friends or during
traditional events, like holidays (39, 50). During such occasions, there are
more or less apparent rules or guidelines, telling us what foods are
appropriate to eat and the proper way to behave when eating these foods
(51). Adhering to these rules identifies an individual as a part of the social
network, and deviating from these rules may therefore be emotionally
difficult (51). The everyday nature of eating may also necessitate eating with
others with whom we perhaps do not have an emotional bond, such as coworkers, business associates, or classmates. Hence, as the majority of people
have some or all of their meals with others (50), these others may affect what
food is eaten, although their influence may differ because of the context of
the situation.
Thus, what at first may appear straightforward, i.e., you simply choose
what to eat, is in fact an intricate web where influences and cues come from
many directions. It is important to keep this complexity in mind when
considering why we eat the way we do.

1.3 Dietary change
There are several reasons why healthy individuals would want to change
their dietary habits, but the most common reasons are personal health and
appearance (52, 53). Women have been shown to be generally more
concerned about weight control and rate dietary habits as more important to
overall health than men (38). Because of the complexity of food and eating,
dietary habits are difficult to change. A sustainable change is even more
difficult to achieve, and relapses to old dietary habits are common (54). The
most studied area of dietary change is weight loss interventions. The longterm outcomes of these interventions have shown that the majority of
successful weight losers regain their body weight within 1 to 5 years after the
intervention ends (55), implying that the dietary changes that were
implemented were not sustained. However, there are individuals who
successfully make long-term dietary changes as measured by weight-loss
maintenance (55, 56). Characteristics of these successful individuals include
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their motivations for change and their flexible approach to adapt the dietary
change to their own situation.

1.3.1

Dietary change for prevention of disease

When it comes to diet and health, people tend to neglect their own risk of
suffering ill health due to dietary behavior while at the same time evaluating
their diet as healthier than others (57). This tendency is problematic, as
unhealthy dietary habits are precipitators for several noncommunicable
diseases whom might be prevented by a healthy dietary change. Dietary
change can also act as a secondary prevention measure for recurring
diseases, for example, cardiovascular diseases and/or metabolic syndrome
(58, 59). However, as dietary change does not immediately make people feel
better, compliance with recommended changes is relatively low (60). On the
other hand, otherwise healthy individuals experiencing a ‘health scare’, for
example, discovering that one has high blood pressure, impaired glucose
tolerance, or elevated cholesterol levels, may find these incidents to be
motivators for healthy dietary changes (61). There are also certain medical
situations that may initiate dietary change to prevent recurring health
problems. For instance, it is not uncommon for cancer survivors to change to
a healthier diet to reduce the risk of recurring disease (62), although there is
limited evidence of the benefits of this approach.

1.3.2 Dietary change for treatment of disease
Individuals afflicted by certain diseases are occasionally forced to change
their diet as part of their treatment. For instance, the only available
treatment for celiac disease (CD) is a strict gluten-free diet, where all foods
containing wheat, rye, and barley must be avoided (63). Other diagnoses
where dietary change is often required are type I and II diabetes, where the
dietary treatment is often similar to the general recommendations for a
healthy diet (64). As with dietary changes for the prevention of disease, there
are medical conditions where the evidence of benefits from dietary change is
limited, but individuals nevertheless change their diets. One example of this
trend is the tendency of patients with rheumatoid arthritis to change their
diet, although dietary treatment is not prescribed by the health care system
(65, 66).

1.3.3 Barriers and facilitators
If healthy dietary changes were easy to implement, the prevalence of
overweight and obesity, as well as noncommunicable diseases, would likely
be much lower. Unfortunately, changing dietary habits is not easy. Because
of the complexity of food choice and the multitude of other factors that
influence our dietary habits, the barriers to successful change are
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considerable. Several barriers to successful dietary change have been
identified, but there are also facilitators of these changes, e.g., intrinsic and
extrinsic motivation (55, 56, 67) and professional support (68). Barriers that
one encounters when trying to induce or sustain a dietary change include an
increase in food work4 (70) and reduced palatability (71). For the purposes of
this thesis, two other barriers will be described in more depth.

Social relationships
One barrier that is often unanticipated prior to a dietary change is the
impact of social relationships on dietary habits (71). As mentioned, eating
often takes place in a social context, and the majority of people have some or
all of their meals with other people (50). Consequently, when an individual
wants or needs to change dietary habits, the transition will affect this
person’s social relationships. Studies of social relationships and their
influence on dietary change show somewhat contradictory findings; some
report social relationships as being beneficial to dietary change (72-74)
whereas other studies have more commonly found them to be barriers (70,
75-79). These mixed conclusions are likely due to differences in study design,
the specific research questions and the context of the study. However,
because individuals cannot isolate themselves when implementing and,
especially, sustaining dietary changes, the contradictions in these findings
need further examination.

Cost of healthy eating
One of the possible barriers against eating a healthy diet is cost (80), and
many people believe that it is expensive to eat healthily (34, 81, 82). There is
increasing knowledge about the relationship between consumer food costs
and diet, and it has been shown that changes in food costs influence the
purchasing behavior of healthy and less healthy food items (83). In theory, it
is possible to create a nutritious diet at a low cost (84-86). These theoretical
diets, however, do not always correspond to real-life situations (87, 88).
Generalized models of healthy diets, planned on a food-group level, have
been shown to be too expensive for families in low socioeconomic positions
(SEP) (89, 90). When comparing the costs of consumed diets, studies show
somewhat mixed results; cross-sectional dietary surveys often show that
healthier diets cost more (91-99), whereas the costs of healthy diets in
intervention studies are often lower than the control diet (100-103).
Contradictory examples, however, can be found (104). As there are
differences in food pricing and dietary patterns between countries, it is
important to investigate this subject from a Swedish perspective.
4 Food work - the labor involved in making meals, such as planning, shopping, and cooking (69).
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Changing one’s dietary habits is also likely to induce indirect costs for the
individual. These include time (e.g., extra time needed to shop, cook), the
psychological stress of having to learn new ways to cook, perhaps convincing
other family members to eat healthily, and the perceived costs of an eventual
sacrifice in taste and convenience (34, 92). These indirect costs are not easily
measured, as they are a matter of individual preference. For instance, one
individual may find cooking a pleasure, and an increase in cooking time
would not increase cost, whereas another individual may find cooking a
burden, in which case an increase in cooking time has a high cost. These
costs could also be referred to as opportunity costs; by choosing one action
(i.e., cooking), the individual loses the opportunity for another action (i.e.,
performing a hobby). If the loss is experienced as severe, the opportunity
cost is high. However, by assigning a wage to the time needed foran activity,
it is possible to make theoretical calculations of indirect costs. Davis et al.
estimated the labor cost of the cooking required in the Thrifty Food Plan (a
cheap, nutritious menu intended for low-SEP households), and found it to be
higher than the food cost of the plan, even when employing a sensitivity
approach (105). These findings indicate the importance of including indirect
costs when assessing the total cost of healthy eating.
To summarize, although much is known about the barriers that hinder
dietary change and the facilitating factors that encourage it, there are still
components of dietary change that we do not understand. To facilitate
healthy dietary changes at both individual and societal levels, we need to
deepen our understanding of all aspects that may influence these changes.
Although it is not within the scope of this thesis to examine every aspect of
dietary change, the results presented will contribute to our overall
comprehension of this issue.
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2 Aim and objectives
The aim of the work presented in this thesis was to increase our
understanding of dietary change, focusing on the barriers to and
facilitators of healthy dietary change.
The specific objectives of this thesis were as follows:
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To compare food choice and the healthiness of diets in boys
and girls in Sweden before and after they switched to a glutenfree diet (Paper I).



To explore and describe experiences related to dietary change
and its sustainability in individuals five years after
participating in a diet intervention study requiring healthy
dietary changes (Paper II).



To examine diet cost in relation to healthiness of diet and the
bases of cost differences between healthy and less healthy
diets (Paper III, IV). An additional focus of this aim was to
investigate whether diet cost and quality are related to
socioeconomic position (Paper IV).

Overview

3 Methods
3.1 Overview
To achieve the overall aim of this thesis, namely, ‘to increase our
understanding of dietary change’ data from previously conducted studies
were used and several approaches were taken, falling into three categories. i)
By studying changes in food choices when dietary change is necessary, such
as when imposed by a diagnosis of CD, we can increase our understanding of
the process of food choice (Paper I, the ETICS-diet study). ii) A qualitative
study examining experiences related to dietary change was conducted (Paper
II, the Mediterranean diet study). The qualitative approach was suitable for
exploring actual experiences, with the intention of increasing our
understanding of the phenomenon of diet change (106). Implementing and
sustaining dietary change is a complex process in which each individual has
unique prerequisites. Externally, it is difficult to understand how different
factors may obstruct or facilitate dietary change, thus making a qualitative
approach particularly suitable (107). iii) The cost of healthy eating may be a
barrier to healthy dietary change, but few studies have investigated whether
a healthy diet actually is more expensive. Thus, two studies were conducted
that examined the cost of healthy eating (Paper III, the Mediterranean diet
study, and Paper IV, the Riksmaten Children study). An overview of all
included studies can be found in Table 3.1.
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Table 3.1. Overview of the studies presented in the thesis.

ETICS-diet study (Paper I)
Changes in food intake and
healthiness of diet

Mediterranean diet study (Paper II) Mediterranean diet study (Paper III)
Experiences related to dietary
Consumer price difference between
change
Mediterranean diet and control diet

Riksmaten Children study (Paper IV)
Consumer price difference between
healthy and less healthy diets

Method of data
collection

Food frequency questionnaire

Qualitative interviews

Food diaries

Subjects

14 adults who had eaten a
16 adults eating a Mediterranean diet, 2160 children, 4, 8 and 11 years old
80 children (12-14 years old)
diagnosed with CD after screening, Mediterranean diet for ≥3 months 14 adults eating a regular Swedish diet
28 children previously diagnosed
with CD, and 626/447 non-CD
children (baseline/follow-up)

Data assessed

Food intake before and 1,5 years
after CD diagnosis in screened
children

Dietary index

NFA-index
DQI-SNR

Focus of the study

Span of data collection 2005-2008
(year/s)

Transcripts of tape-recorded
interviews◊

2004-2005◊

Diet history interviews

Food intake
Food price information◊

Food intake
Food price information◊

HDI
SNR
HDI
score
SNR

HEI-2005

1998-2001, 2005◊

2003, 2010◊

CD, Celiac Disease, NFA, National Food Administration; DQI-SNR, Diet Quality Index-Swedish Nutritional Recommendations; HDI, Healthy Diet Indicator; HDISNR, Healthy Diet Indicator – Swedish
Nutritional Recommendations; SNRSCORE, dietary index based on Swedish Nutritional Recommendations; HEI, Healthy Eating Index.
◊
Data collected by the author
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3.2 Characteristics of the studies and their
participants
3.2.1 ETICS-diet study (Paper I)
This observational, longitudinal dietary study comprised children from five
medium-sized cities and their surrounding municipalities. Study areas were
geographically distributed from southern to northern Sweden. The study
originated from a school-based screening study of CD in Sweden (ETICS Exploring The Iceberg of Celiac disease in Sweden) (107, 108).
In total, 10 041 pupils in 6th grade and their parents were invited to
participate in the ETICS screening study, which started in the autumn of
2005 and continued until the summer of 2006. Most of the children in the
screening were born in 1993 (95%), and the remaining participants were
born in 1991, 1992 or 1994. In total, 7 567 children accepted the invitation,
but 360 of these later declined to give a blood sample (Figure 3.1). Of the
remaining participants, 192 had elevated serological markers representative
of CD and 66 reported previously diagnosed CD. The 258 children with
suspected or diagnosed CD were matched with 1151 age- and sex-matched
healthy controls randomly selected from the screened cohort, and all were
invited to the dietary sub-study (ETICS-diet). ETICS-diet started in the
spring of 2006, prior to confirmation of CD and initiation of gluten-free diet
in those with elevated serological markers. Only those with confirmed CD
were included in the analysis.
The ETICS-diet study included a follow-up after 18-24 months. Of the
adolescents with elevated serological markers, only those with confirmed CD
according to ESPGHAN criteria were invited to the follow-up. Different
controls were selected for the baseline and follow-up data collections.
Weights and heights of all participants were recorded by registered school
nurses upon admission to the main ETICS study (Table 3.2). BMI was
calculated, and children were defined as normal weight, overweight, or obese
based on Cole´s definition (ISO-BMI)(109). Children diagnosed with CD
through the screening also had these measures taken at the ETICS-diet
follow-up. Epi Info (a statistical analysis program provided by the Centers
for Disease Control and Prevention, USA) was used to estimate the weight of
the participants upon inclusion in the ETICS-diet study, which was
approximately 7 months (range 2-16 months) after their admission in the
original ETICS study, as well the weights of those not measured at follow-up.
In Epi Info, measurements from admission to ETICS were converted to zscores for age and sex based on growth charts from the Centers for Disease
Control and Prevention, USA (110). New weights corresponding to age at the
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time of the inclusion and follow-up of the ETICS-diet study were calculated
based on the assumption that the children did not deviate from the original
z-score.
10 041
Invited to the
screening study ETICS.
2 474
Declined invitation.
7 567
Accepted the
invitation.

192
Elevated serological
markers.
Invited to ETICS-diet.

7 207
Blood samples and
anthropometric
measures collected.

360
Declined giving blood
sample.

6 949
Normal serological
markers.

39
Not diagnosed
CD after
screening.
153
Diagnosed CD after
screening.

66
Previously diagnosed
CD.
Invited to ETICS-diet.

1 151
Randomly selected and
invited to ETICS-diet as
controls baseline.

828
Randomly selected and
invited to ETICS-diet as
controls follow-up.

123
Accepted invitation.

46
Accepted invitation.

805
Accepted invitation.

517
Accepted invitation.

80
Acceptable dietary data
from both baseline and
follow-up.

28
Acceptable dietary data
from both baseline and
follow-up.

619
Acceptable dietary data
from baseline.

447
Acceptable dietary data
from follow-up.

Figure 3.1. Flowchart of participants in the ETICS-diet study.

Basal metabolic rate (BMR) was calculated at baseline and at follow-up
based on age, sex, and estimated weight (111). Food intake level (FIL),
defined as reported total energy intake (EI) divided by the estimated BMR,
was calculated based on dietary data collected from a food frequency
questionnaire (FFQ, see section 3.4.1 for further details). Individuals with an
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FIL below the 5th percentile or with an FIL above the 95th percentile
(calculated separately by sex) were deemed as having an unrealistic reported
food intake and were excluded from further analysis. The final sample
included only individuals with acceptable data on portion sizes, intake
frequencies, and FIL (Table 3.2). For individuals with CD, this was a
requirement for both baseline and follow-up.
To assess levels of misreporting, the Goldberg cut-off equation was used to
identify low energy reporters, acceptable energy reporters and high energy
reporters (112). The cut-offs calculated by this equation indicate whether the
reported EI is plausible based on physical activity level (PAL), the number of
dietary assessment days and the number of individuals. In this study, cutoffs for each individual were calculated and the number of dietary
assessment days was set to 28. At follow-up, questions about physical
activity at school and during leisure time were asked in a questionnaire, and
an individual PAL-value was calculated. The PAL at baseline was set to 1,64
to calculate lower cut-off limits and to 1,94 to calculate upper cut-off limits.
These values were based on ± 1 standard deviation (SD) from the mean PAL
at follow-up, as suggested by McCrory et al. (113). A rather large number of
children were assessed as misreporters (Table 3.1, 33% of final sample).
Exclusion of these individuals did not notably alter the results, and their data
were included in the final results. However, all analyses were made both
including and excluding misreporters, and findings that deviated are
presented in the results section.
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Table 3.2. Characteristics of the participants in the ETICS-diet study. All data are presented as mean values (SD) and median
values [25th-75th percentiles], unless otherwise stated.

Age, years
Sex, girls (%)
Height, z-score

‡

Weight, z-score

‡

2

‡

BMI (kg/m ), z-score
‡

ISO-BMI >25 (%)
Physical Activity
Level◊
Food Intake Level
(EI/BMR)
Low/acceptable/high
energy reporters, n⁰

Screened CD-group, n=80
Baseline
Follow-up
13,1 (0,34)
14, 6 (0,34)
13,1 [12,9-13,3]
14,6 [14,4-14,7]
49
49
0,40 (0,96)
0,29 [-0,29 - 1,05]
0,18 (0,95)
0,23 [-0,29 - 0,78]
-0,01 (1,11)
0,02 [-0,52 - 0,55]
15,0%

Prev. CD-group, n=28
Baseline
Follow-up
13,3 (0,40)
14,5 (0,23)
13,3 [13,0-13,6]
14,6 [14,3 -14,7]
61
61
0,25 (1,00)
0,23 [-0,58 - 0,94]
0,06 (0,89)
-0,13 [-0,73 - 0,78]
-0,08 (0,90)
-0,27 [-0,82 - 0,62]
14,3%

1,55 (0,42)
1,51 [1,26 - 1,88]

1,80 (1,78)
1,78 [1,68 - 1,88]
1,58 (0,46)
1,49 [1,17 - 1,86]

1,69 (0,49)
1,7 [1,32 - 2,01]

1,78 (0,10)
1,76 [1,70 - 1,87]
1,60 (0,39)
1,52 [1,28 - 1,92]

1,60 (0,42)
1,53 [1,28 - 1,89]*

1,79 (0,15)
1,75 [1,67 - 1,88]
1,54 (0,44)
1,48 [1,22 - 1,8]*

17/58/5

26/49/5

4/22/2

7/20/1

107/472*/40

158/265*/24

Controls
Baseline, n=619 Follow-up, n=447
13,2 (0,38)
14,6 (0,36)
13,2 [12,9-13,4]
14,6 [14,3-14,8]
54
58
0,52 (1,02)
0,51 (1,02)
0,53 [-0,14 - 1,17]
0,56 [-0,25 - 1,12]
#
0,27 (0,92)
0,28 (0,92)
#
0,31 [-0,38 - 0,88] 0,29 [-0,31 – 0,92]
#
0,06 (0,96)
0,08 (0,92)
#
0,09 [-0,60 - 0,73] 0,10 [-0,54 - 0,74]
#
15,7%
16,1%

p-value†
Baseline Follow-up
a
a
0,115
0,328
0,499b 0,283b
a
0,457
0,537

c
c

0,740

0,921b
a

0,694
a

a

0,340

0,730

0,720b

0,556b

SD. Standard Deviation; CD, Coeliac disease; BMI, Body Mass Index; EI, Energy Intake; BMR, Basal Metabolic Rate
†
Between the three groups groups: a Calculated by ANOVA; b Calculated by Chi-square test; c Calculated by Kruskal-Wallis test.
‡
Calculated from measured height and weight at admission to ETICS for all participants. ◊ Measured at ETICS-diet follow-up. ⁰ Assessed by means of Goldbergs cut-off (112). # n=446
*
p<0,05, *** p<0,001. Differences within groups, baseline to follow-up, analyzed with Student t-test for paired samples for normally distributed variables, Wilcoxon signed rank test for skewed
variables, and Chi-square test for nominal variables. Differences between groups, baseline to follow-up, analyzed with Student t-test for independent samples for normally distributed variables,
Mann-Whitney U-test for skewed variables, and Chi-square test for nominal variables.
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3.2.2 Mediterranean diet study (Paper II and III)
All subjects in paper II and III participated in a randomized intervention
study examining the effects of a Mediterranean diet on rheumatoid arthritis,
conducted between 1998 and 2001 (114). In this study, 51 individuals
diagnosed with rheumatoid arthritis were recruited from one county in
southeast Sweden. Of these, 26 were randomized to change their diet into a
Swedish version of the traditional Cretan Mediterranean diet for a period of
three months (Table 3.3). In short, the change included several
modifications compared with an average Swedish diet and involved replacing
meat and meat products with fish, poultry and vegetarian dishes, increasing
the intake of fruit, vegetables and pulses, and limiting intakes of sweets and
pastries (115). SFA were to be reduced and unsaturated fatty acids increased
through the use of low-fat dairy products and by changing the fat products
used in cooking and as spreads. The control group was asked to continue
their normal eating habits. The intervention began with a three-week
outpatient-based rehabilitation program at the local hospital where
participants received free ready-cooked meals for lunch and dinner, the
make-up of which complied with their respective diet (114). At the beginning
of this three-week period, baseline data regarding disease activity and
dietary intake were collected. Also during this period, all participants
engaged in different rehabilitation sessions, such as physiotherapy and
occupational therapy. The Mediterranean diet group attended group
meetings with a dietician who informed them about the diet and how to
arrange it at home. This effort was supported by handouts with information
and recipes. For the remaining nine weeks of the intervention, the dietician
was available by telephone and at group meetings every third week.
Participants of the Mediterranean diet group were also provided with frozen
vegetables and suitable dietary fats. The intervention study showed that the
Mediterranean diet group significantly improved in objective and subjective
signs and symptoms of their rheumatic disease when compared with the
control group (114). Repeated dietary assessments throughout the
intervention study showed that participants had changed their diet in a
healthier direction, in line with the intended dietary changes (115-117). After
the intervention period ended, the research team placed no requirements on
the participants to sustain the dietary change.

Qualitative follow-up study by interviews (Paper II)
All 26 individuals randomized to the Mediterranean diet group in the
Mediterranean diet study were invited to participate in a qualitative followup study concerning their experiences of the dietary change. This study was
conducted approximately five years after their participation in the original
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study. Fourteen persons agreed to participate. These participants were
dispersed over urban areas, villages and the countryside, and the median age
of the participants was 59 years (range from 42 to 80 years). Twelve
participants were women and two were men. There were no differences in
background variables (age, gender, disease duration, subjective or objective
disease improvement, Table 3.3) between participants and those who
declined participation. Two participants were living alone at the time of the
interview, although one of these was married at the time of the intervention.
The other twelve were living with their spouses. None were living with
children.
Table 3.3. Baseline characteristics of the Mediterranean diet group
subjects, the control group, and qualitative follow-up study. Data are
presented as mean values (SD) and median values [25th-75th percentile]
unless otherwise stated.

a

Age (years)

b

Sex: female/male (n)

2a

Body Mass Index (kg/m )
c

Disease duration (years)
†

b

Diet responders , n (%)

Mediterranean group
n=26
58 (10,3)

Control group
n=25
59 (9,7)

Follow-up study
n=14
61 (9,1)

60 [54-65]

59 [55-66]

63 [57-66]

21/5
*
28,4 (4,94)

20/5
*
25,6 (3,54)

12/2
28,4 (4,60)

28,1 [24,9-32,21]

25,0 [22,9-28,2]

28,2 [25,1-29,8]

17 (14)

10 (7)

18 (14)

13 [8-25]

9 [6-14]

14 [9-25]

15 (58%)

6 (24%)

9 (64%)

a

Difference between Mediterranean group and control group, and between Mediterranean group and Follow-up study,
analysed with Student t-test for independent groups.
b
Difference between Mediterranean group and control group, and between Mediterranean group and Follow-up study,
analysed with chi-square test.
c
Difference between Mediterranean group and control group, and between Mediterranean group and Follow-up study,
analysed with Mann-Whitney U-test.
†
Improved in their rheumatic disease during the three month intervention period, defined as a decrease in DAS28 by
>0,6.
*
Statistically significant difference between Mediterranean group and Control group, p<0.05.

Mediterranean diet cost study (Paper III)
Of the 51 participants in the Mediterranean diet study, 34 were eligible for
the cost analysis portion of the study, as they had given detailed information
of their dietary intake during the intervention study using the Diet History
Interview method (DHI, see section 3.4.1 for further details) (118). Of these,
17 had previously been randomly selected to the Mediterranean diet group
and 17 to the control group. Individual PAL-values of these participants were
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calculated, as they had completed a three-day activity registration shortly
after the DHI. By evaluating individual FIL-levels using the Goldberg cut-off
method (112), four persons with unrealistic EIs were identified, one from the
Mediterranean group and three from the control group. As these individuals
had significant impact on some of the results, they were excluded from all
analyses. Characteristics of the remaining 30 individuals are presented in
Table 3.4.
Table 3.4. Characteristics of the subjects in the Mediterranean diet cost
study. Data are presented as mean values (SD) and median values [25th–
75th percentile] unless otherwise stated.

Sex: female/male (n)
a

Age (years)

Body mass index

b

a,c

Weight loss (kg)

Physical activity level

b

Food intake level (EI/BMR)

b

Mediterranean group
n = 16
14/2
58,8 (10,2)

Control group
n = 14
13/1
60,7 (6,7)

60,5 [56,3–65,0]

59,0 [56,5–67,3]

28,1 (4,6)

26,1 (3,1)

28,4 [23,4–31,6]

25,0 [22,9–29,0]

2,5 (2,0)
2,2 [1,2–4,1]

0,1 [-0,3–1,4]

0,5 (1,1)

1,50 (0,09)

1,55 (0,10)

1,50 [1,42-1,60]

1,55 [1,50-1,59]

1,47 (0,21)

1,59 (0,24)

1,49 [1,26-1,67]
1,62 [1,44-1,83]
a
Difference between groups analysed with Mann–Whitney U-test.
b
Difference between groups analysed with Student t-test for independent groups.
c
Weight loss during the 3-month intervention period.

p-value

0,901
0,177
0,005
0,165
0,156

3.2.3 Riksmaten Children study (Paper IV)
The subjects in Paper IV were participants in a Swedish national food
survey named ‘Riksmaten—children’, which was conducted in 2003 by the
Swedish National Food Administration (NFA) (119). The population
consisted of randomly selected children of 4, 8, or 11 years old, from a
stratified sample of municipalities representative of Sweden. The
stratification considered regional differences and parents’ income and
education. The 4-year-old children were individually selected, while the 8
and 11 year olds were included class-wise (grades 2 and 5) from randomly
selected schools. In total, 3 423 children were sampled (924 4 year olds,
1 209 children from grade 2, and 1 290 children from grade 5). Of these,
3 055 (89%) children (823, 1 070, and 1 162 children of 4, 8, and 11 years old,
respectively) agreed to participate, and 2 535 (74%; 590, 909, and 1 036
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children of 4, 8, and 11 years old, respectively) completed the study. Fortyone children were excluded because of incomplete dietary data, and another
334 (13,4% of available individuals) were classified as low energy reporters
and thus also excluded, leaving a final population of 2 160 children (49%
girls). Low energy reporters were identified by comparing the FIL-values
calculated from dietary intake collected by means of food diaries (see section
3.4.1 for further details) with the lowest plausible ratio (1,06) for a dietary
assessment over four days (120). As no data on physical activity were
available, it was not possible to calculate individual cut-offs. The BMR was
estimated according to standard equations using body weight, age, and sex
(22). Weight and height were self-reported in a questionnaire that also
contained questions about parents’ education and occupation. If data
regarding weight were missing, the BMR was calculated using age- and sexadjusted group means. Acceptable reporters were allocated to one of three
groups based on the healthiness of their diet as assessed by the Healthy
Eating Index 2005 (HEI, see section 3.4.2 for further details). The groups
consisted of those with the least healthy diets (HEI-score <50, n= 221), those
with intermediately healthy diets (HEI-score 50-70, n= 1 737), and those
with the healthiest diets (HEI-score >70, n=202). Characteristics of the
participants in each group are listed in Table 3.5.
Table 3.5. Characteristics of the subjects in the Riksmaten Children study.
Data are presented as mean values (SD) and median values [25th–75th
percentile] unless otherwise stated.

Girls (%)
Age (years)
a

ISO-BMI >25 (%)

Food intake level (EI/BMR)
Total HEI score

HEI <50, n=221
47,5
9,51 (2,72)

HEI 50-70, n=1 737
49,3
8,54 (2,89)

HEI >70, n=202
48,0
7,25 (2,78)

11,2 [8,51-11,7]

8,87 [7,98-11,5]

8,41 [4,37-9,16]

12,9
1,63 (0,32)

15,8
1,59 (0,32)

21,5
1,57 (0,29)

1,56 [1,25-1,81]

1,49 [1,22-1,74]

1,49 [1,3-1,71]

45,7 (3,48)

60,3 (5,25)

73,0 (2,56)

46,6 [43,6-48,7]
60,2 [55,8-64,5]
72,2 [70,9-74,3]
HEI, Healthy Eating Index; SD, Standard Deviation; EI, Energy intake; BMR, Basal Metabolic Rate;
a
HEI <50, n=202; HEI 50-70, n=1547; HEI >70, n=177
†p for difference between HEI <50 and HEI >70, as calculated by Student T-test
‡p for difference between HEI <50 and HEI >70, as calculated by chi2
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p-value
0,849

‡

<0,001
0,026

†

‡

†

0,025

<0,001

†

Data collection - interviews (Paper II)

3.3 Data collection - interviews (Paper II)
Individual interviews were conducted with each of the 14 participants
approximately five years after the Mediterranean diet study. The focus of
these interviews was the management of dietary change in conjunction with
participant social relationships. A semistructured interview guide (Appendix
1) was used to organize the conversation (106). Topics included food work,
eating at home, eating outside of the home, traditional events (e.g.,
holidays), and beliefs and experiences about food and health, all in relation
to dietary change. During the interviews, follow-up questions were used to
increase the richness of the information, and summarizing statements were
used to ensure that the interviewer had correctly grasped what the informant
was saying (121). The guide was adjusted during the course of the study when
new themes emerged, e.g., strategies when invited to dinner elsewhere. Each
interview was conducted by the author in the participant’s home. All
interviews were audio-recorded and lasted between one and two hours. Field
notes were compiled immediately after each interview. These included
observations about the circumstances of the dialogue and other information,
e.g., interviewer comments on nonverbal communication. Although the
number of participants was relatively small, theoretical data saturation was
achieved, as no substantial new information emerged in the final interviews
(122).

3.4 Data collection - dietary assessment (Paper I,
III, IV)
3.4.1 Assessment of dietary intake
Food frequency questionnaire (Paper I)
In the ETICS-diet study, food intake was reported through a
semiquantitative FFQ covering the preceding 4-week period. The FFQ was
developed by a qualified dietitian and other experts who cared with patients
with CD. The FFQ was also designed to specifically capture glutencontaining food items. It included 57 food items dispersed over the major
food groups normally consumed in Sweden. For participants with CD, the
FFQ also included questions about how often inherently gluten-containing
food items had been substituted by gluten-free counterparts. At baseline,
participants with suspected CD (i.e., elevated serological markers) answered
the FFQ before a diagnosis was confirmed and the change to a gluten-free
diet was initiated.
Portion sizes were reported by comparing the amount eaten with photos of
different portion sizes in a validated photograph booklet (Matmallen (123))
published by the NFA (124), and by using household measures or units (e.g.,
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one apple). Frequency of dietary intake was reported on a 6-level scale from
‘never in the four weeks’ to ‘≥2 times daily’ for most food items. For milk and
yogurt the upper limit was ‘≥5 times daily’, and bread was reported as a
number of slices/pieces per day. For the analysis, these frequencies were
transformed to a daily frequency. Children with missing frequencies on three
or more food items were excluded from analysis.
Food intake reported as frequencies and quantities were converted to
grams per day (g/day) by multiplying the frequency of intake by the
estimated portion size in grams. The energy and nutritional content was
calculated using the nutritional analysis software Dietist XP, version 3.1
(Kost och Näringsdata, Bromma, Sweden) based on the NFA database of the
nutritional content of the food (version 2010-03-15).

Diet history interviews (Paper III)
DHIs were carried out by three specially trained dieticians and were
conducted two to three months after inclusion in the Mediterranean diet
study. DHIs covered one month’s dietary intake in detail with questions
about food choices, frequencies and portion sizes. Portion sizes were
estimated by a validated photograph booklet (Matmallen (123), bags of rice
of different sizes, household measures and the participants’ own cups and
plates. The DHI was validated with several biological markers: urinary
nitrogen, sodium, and potassium excretion (117), and fatty acids in serum
phospholipids (116). In addition, EI was validated with a physical activity
registration, which in turn was validated by doubly labeled water (115-117).
In short, the DHI could satisfactorily assess dietary intake.
The estimated energy and nutrient intake (including supplements) was
calculated using the nutritional analysis software MATs, version 4.03
(Rudans Lättdata, Västerås, Sweden) based on the NFA food composition
database (version 2_97).

Food diary (Paper IV)
Dietary assessments in the Riksmaten Children study were made using
open, estimated food diaries covering four consecutive days. All days of the
week were evenly represented. Parents or other caretakers were responsible
for the diaries of the 4 year olds, whereas schoolchildren registered their
dietary intake themselves or with assistance from an adult (parent and/or
teacher). Specially trained study workers visited the families of each 4 year
old to inform them about the survey and how to complete the food diary.
Information was provided to the schoolchildren by study workers who
visited teachers and children in the selected classes. The food diaries were
designed to be suitable for the four year olds and schoolchildren respectively,
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and contained written instructions regarding the dietary assessment. During
the four recording days, all foods, beverages, and supplements were
registered. Consumed amounts were estimated in household measures or by
comparisons with a validated photograph booklet (Matmallen (123)).
Estimated energy and nutrient intakes (including supplements) were
calculated using the nutritional analysis package MATs, version 4.03
(Rudans Lättdata, Västerås, Sweden) based on the NFA food composition
database (version 04.1.1).

3.4.2 Assessment of healthiness of diets
NFA Food index and DQI-SNR (Paper I)
The food index developed by the NFA (125), and the diet quality index SNR
(DQI-SNR) (126) were used to assess the healthiness of the diets in the
ETICS-diet study.
The NFA food index is designed to be used with FFQs and aims to measure
diet healthiness with regards to intake of fruits and vegetables, SFA, whole
grains, and discretionary calories. The index contains seven components,
and the score for each component is 0, 1 or 2 (Table 3.6). Thus, the
maximum score of the NFA food index is 12, with a higher score indicating a
healthier diet. However, as the reported frequencies for fruit, vegetables,
fish, and sausage intake in the FFQ made it impossible to transfer a given
frequency to the cut-offs of the NFA food index, these components were
translated into food intake in grams per day or week. Moreover, the
questionnaire did not ask about the fat percentage of the cheese consumed.
Therefore, the cheese component was excluded from the index, and the score
for each participant therefore ranged from 0 to 10.
Table 3.6. Criteria used to calculate the NFA food index (125) and the
adjusted NFA food index.

Index component
Fruit and vegetables
Bread (crisp and coarse)
Fish, shellfish
Discretionary calories
Fat as spread
Cheese ≥24% fat
Sausage (as main course)

NFA food index
Unit
0p
1p
n/day
<3
3-4
Slices/day
<1
1-2
n/week
<1
1-2
≥7
n/week
3-6
Fat content ≥60% ≤40%
≥4
n/week
1-3
≤1
n/week
>1

2p
≥5
≥3
≥2
<3
≤1
-

Adjusted NFA food index
Unit
0p
1p
2p
g/day
<300 300-499 ≥500
≥3
Slices/day
<1
1-2
g/week
<100 100-199 ≥200
≥7
n/week
3-6
<3
≥60%
≤40%
Fat content
g/week
>100 ≤100
-
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The DQI-SNR is a recently developed diet index designed to incorporate
the Swedish nutritional recommendations (SNR). It includes six
components: four nutrients from the SNR and two food groups emphasized
in the Swedish dietary guidelines (Table 3.7). Each component is assigned a
cut-off, and a dichotomous scale is employed to determine whether the
dietary intake fulfills the recommendation (score = 1) or not (score = 0).
Thus, each individual will be assigned a score between 0 and 6, a higher
score indicating a healthier diet. The cut-off for the saturated fatty acidcomponent (SFA) was raised to 14 percent of total EI (E%) by the developers
of the index however, as very few in their study population fulfilled the SNR
for SFA (≤10 E%). As children in the ETICS-diet study fulfilled the
recommendation to a larger extent, we altered the SFA-component to be in
accordance with the SNR, an action recommended by the developers. The
SNR for dietary fiber is age-specific for children and adolescences (127),
where the recommended fiber intake is 2 g/MJ for small children. This value
increases until the recommended level for adults (3 g/MJ) is reached at
approximately 14 years of age. As children in the study were approximately
13 years of age upon inclusion, 2,5 g/MJ was set as the cut-off. Moreover, the
upper limit for fiber intake was dropped because we considered a high fiber
intake to be more consistent with a healthy than an unhealthy diet. For the
same reasons that the fiber cut-off was modified (to adjust for age), the fish
and shellfish component was also lowered from 300 g/week to 250 g/week.
Table 3.7. Criteria used to calculate the DQI-SNR (126) and adjusted
DQI-SNR

DQI-SNR
Index component (intake)
SFA (E%)
PUFA (E%)
Fish and shellfish (g/week)
Dietary fibre (g/MJ)
Fruit and vegetables (g/day)
Sucrose (E%)

Score 1
≤ 14
5– 10
≥ 300
2,4 - 3,6
≥ 400
≤ 10

Score 0
> 14
< 5 or > 10
< 300
< 2,4 or > 3,6
< 400
> 10

Adjusted DQI-SNR
Score 1
Score 0
≤ 10
>10
5 – 10
< 5 or > 10
≥ 250
< 250
≥ 2,5
< 2,5
≥ 400
< 400
≤ 10
> 10

Healthy diet indicator including adjusted indexes (Paper
III)
To assess the healthiness of the diets in the Mediterranean diet study, the
Healthy Diet Indicator (HDI) (128)) and the SNR (129) were used.
The HDI, originally developed by Huijbregts et al. (128), is based on the
World health organization (WHO) dietary recommendations for the
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prevention of chronic diseases and consists of eight different components.
We upgraded the HDI to the latest available WHO recommendations (3), and
all participants were given an HDI-grade based on a dichotomous scale for
each included recommendation (Table 3.8). The total score therefore ranged
from 0 to 8, a higher score indicating a healthier diet. As there were several
differences between the SNR and the WHO recommendations included in
the HDI, a HDI based on the SNR was constructed (HDISNR, Table 3.8). The
SNR does not have recommendations for cholesterol intake, so the HDISNR
includes one component fewer than the HDI, and the maximum score is
seven. In both the HDI and the HDISNR, there was a need to modify the
recommendations for sugar intake, originally defined as ‛free sugar’ and
‛refined sugar’, because of an inability to calculate this value from dietary
data. Instead, total sucrose intake was used.
Table 3.8. Criteria used to calculate the Healthy Diet Indicator
(HDI)(128), and the Healthy Diet Indicator - Swedish version (HDISNR).

HDI
Index component (daily intake)
Saturated fatty acids (E%)
Polyunsaturated fatty acids (E%)
Protein (E%)
Total Carbohydrates (E%)
†
Sucrose (E%)
Total dietary fibre (g)
Cholesterol (mg)
Fruit and vegetables (g)
†
#

Score 1
< 10
6 – 10
10 – 15
55 – 75
< 10
≥ 25
< 300
≥ 400

HDI
Score 0
≥10
< 6 or > 10
< 10 or > 15
< 55 or > 75
≥ 10
< 25
≥ 300
< 400

SNR

Score 1
≤ 10
5 – 10
10 – 20
50 – 60
≤ 10
≥ 25
#
≥ 500

Score 0
>10
< 5 or > 10
< 10 or > 20
< 50 or > 60
> 10
< 25
#
< 500

Modified from the WHO recommendation ‘Free sugar’ and the SNR recommendation ‘Refined sugar’
Not included in the Swedish Nutritional Recommendations

As vitamin and mineral intake were not included in the HDI or HDISNR, we
constructed a third diet indicator, the SNRSCORE, to obtain a more complete
picture of the healthiness of the diets. The SNRSCORE was also based on the
SNR, but in contrast to the HDISNR, all nutrients with a specific
recommendation in the SNR were included (n=26) (129) As with the HDI,
the intake of each nutrient was classified as either ‘fulfilling the
recommendation = score 1’ or ‘not fulfilling the recommendation = score 0’,
and the maximum score was consequently 26. For vitamins and minerals We
used the stated average requirement as cut-off, with the exception of vitamin
D, calcium and potassium where lowest recommended intake was used.
To compare the Mediterranean group and the control group with the
average nutrient intake in Sweden, original data from Riksmaten were used
(130). This national survey of dietary intake in Sweden was conducted in
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1997-98 and participants (n=1 215) were representative of adults 18-74 years
of age. Only macronutrient intakes expressed as proportions of EI was used,
as the average age and gender distributions of Riksmaten differed from those
of our subjects. The Goldberg cut-off (112) was used to identify low-energy
reporters in Riksmaten, and the acceptable reporters’ (n=924)
macronutrient intake was compared with the Mediterranean and control
groups.

Healthy eating index, energy density and food variation
(Paper IV)
The 2005 HEI was used to assess healthiness of the dietary intake of
children in the Riksmaten Children study (29). In short, the HEI accounts
for both food and nutrient intake and includes adequacy components and
moderation components (Table 3.9). Using 12 components, a total HEI score
ranging from 0 to 100 is calculated, with a higher score indicating a healthier
diet. An advantage of the HEI is the energy adjustment (all components are
calculated per 4 184 kJ [1 000 kcal]), which makes it possible to evaluate diet
quality while controlling for diet quantity, an important factor when
studying children of different ages
Minor adjustments were made for the solid fat, (alcohol), and added sugar
component; fat levels above the Swedish ‘Keyhole Symbol’ (indicating
healthier alternatives within the food group (131)) were considered as excess
fat for the milk and meat and beans components, instead of the original
threshold ‘lowest fat form’ (132). In addition, added sugar was calculated
using the sucrose content of food items where sugar is normally added, as
specified in the NFA food composition database (133).
The total HEI score can be used to classify diets as ‘poor’ (total HEI score
<50), ‘needs improvement’ (50–80), or ‘good’ (>80) (134). However,
because only three children had a total HEI score above 80 (0.1%), diets with
an HEI score >70 were classified as high-HEI diets.
Energy density (MJ/g) was calculated and included energy from beverages.
Food intake variation was defined as the number of unique food items
reported during the data collection period, disregarding the amount
consumed.
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Table 3.9. Healthy Eating Index-2005 (HEI-2005) components and scoring, adopted from Guenther et al.
(132).

Component
Adequacy
a
Total fruit
b
Whole fruit
c
Total vegetables
c
DGaOVaL
Total grains
Whole grains
d
Milk
e
Meat and beans
f
Oils
Moderation
Saturated fat
Sodium
SoFAAS

Score (points)
0
0
0
0
0
0
0
0
0
0
≥ 15
≥2
≥ 50

5

8

10

20

≥ 0,8 cup† eqivalents/4184 kJ
≥ 0,4 cup† eqivalents/4184 kJ
≥ 1,1 cup† equivalents/4184 kJ
≥ 0,4 cup† eqivalents/4184 kJ
≥ 3,0 oz‡ eqivalents/4184 kJ
≥ 1,5 oz‡ eqivalents/4184 kJ
≥ 1,3 cup† eqivalents/4184 kJ
≥ 2,5 oz‡ eqivalents/4184 kJ
≥ 12 g/4184 kJ
10
1,1

≤ 7% of energy
≤ 0,7 g/4184 kJ
≤ 20% of energy

DGaOVaL, Dark Green and Orange Vegetables and Legumes, SoFAAS, Calories from Solid fats, alcoholic beverages, and added sugars
a
Includes 100% juice, bIncludes all forms except juice, cIncludes legumes only after meat and beans standard is met, dIncludes all milk products such as fluid milk, yoghurt and
cheese, and soy beverages, eIncludes legumes only if the meat and beans standard is otherwise not met, fIncludes nonhydrogenated vegetable oils and oils in fish, nuts, and
seeds.
†
1 cup = approx. 237 ml, ‡1 oz = approx. 28,4 g
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3.5 Food group classification
For all studies, individual food items were classified into food groups. As
each study had its own prerequisites and aims, separate food groups were
created.

3.5.1 ETICS-diet study (Paper I)
As CD treatment necessitates the exclusion of gluten, all gluten-containing
food items and their gluten-free counterparts were of special interest.
Therefore, food groups including these items were sub-divided to facilitate
analysis of dietary changes within these food groups (Table 3.10).
Table 3.10. Definition of food groups in the ETICS-diet study used to
analyze differences in food intake at baseline and follow-up.

Food group Sub-group
Fruit
Vegetables
Potatoes
Dairy
Fat
Eggs
Meat

Description
Fruits, berries, dried fruits
Vegetables, root vegetables, not potatoes
Potatoes, French fries, not potato crisps
Milk, milk products, cheese
Butter, margarine

Meat, processed meat products (i.e. sausages, meatballs, cold cuts)
Processed meat products (i.e. sausages, meatballs, cold cuts)
Fish
Fish, shellfish, processed fish products
Fish sticks
Breaded fish, both gluten-containing and gluten-free
Poultry
Poultry, processed poultry products (i.e. sausages, meatballs, cold
cuts)
Chicken nuggets
Breaded chicken, both gluten-containing and gluten-free
Cereals
All products where gluten-containing cereals constitutes a main
ingredient and their gluten-free substitutes
Bread
Soft and coarse, both gluten-containing and gluten-free
Soft wholegrain bread Soft bread labeled with the Swedish ‘Keyhole’ symbol indicating
partial wholegrain content, or with a high fiber or wholegrain
content, both gluten-containing and gluten-free
Soft white bread
Both gluten-containing and gluten-free
Crispbread
Both gluten-containing and gluten-free
Breakfast cereals
Breakfast cereals, porridge
Pasta
Pasta, couscous, bulgur, pearl-barley, both gluten-containing and
gluten-free where applicable
Rice
Pizza
Both gluten-containing and gluten-free
Pancakes
Both gluten-containing and gluten-free

Meat products

Table 3.10. continues on next page
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Table 3.10. continued

Food group Sub-group
Discretionary calories

Sweets
Snacks
Ice cream
Pastries

Description
Sweets, snacks, ice cream, pastries, soft drinks, jam, dessert soups
Crisps, popcorn
Crackers, cinnamon rolls, cakes, both gluten-containing and glutenfree

Soft drinks

3.5.2 Mediterranean diet study (Paper III)
Each food item was allocated to one of 13 food groups in accordance with
the NFA classification of 2001 (Table 3.11) (135). Food groups were used to
assess differences in mean food costs between the Mediterranean diet and
control groups and to calculate cost per energy unit (MJ).
Table 3.11. Definition of food groups used to analyze differences in food
costs between groups in the Mediterranean diet study.

Food group
Beverages
Cereals
Dairy
Desserts
Fat
Fish
Fruit
Meat
Miscellaneous
Potatoes
Poultry
Sweets and Snacks
Vegetables

Description
Alcoholic beverages, coffee, tea, soft drinks and water
Cereals, bread, pasta and rice
Milk, milk products, cheese and eggs
Desserts, sweet wheat bread, cookies, ice creams and sorbets
Margarine, butter, oil, sauces and dressings
Fish, shellfish and roe products
Fruit, berries, nuts, seeds, juices, nectars, jams, marmalades and dessert soups
Meat, meat products and sausages
Sugars, spices, vinegar, salt, ketchup, mustard, yeast
Potatoes, French fries, not potato crisps
Poultry, processed poultry products (i.e. sausages, meatballs, cold cuts)
Sweets, snacks incl. potato crisps, not peanuts
Vegetables, root vegetables, fungi and soy products, not potatoes

3.5.3 Riksmaten Children study (Paper IV)
Each food item was classified into a food group that roughly followed the
categories in the HEI (Table 3.12). Additional groups were created because of
interest in distinguishing the cost of, for example, fish and chicken intake.
Subgroups were created for food groups in which healthier options were
available. These reflect the subcategories in the HEI (i.e., the healthier
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option in the fruit group is the same as the whole-fruit category in the HEI).
In the HEI, some categories are not mutually exclusive e.g. the fatty part of a
sausage is counted in the solid fat, alcohol, and added sugar component
(Table 3.8), while the sausage as a whole is counted in the meat and beans
category. For food-group classification, each food is represented in one food
group only and, where applicable, in a subgroup. Food groups were used to
assess costs as percentages of the total cost, costs per 100 g, and the number
of unique food items within each group.
Table 3.12. Definition of food groups and subgroups used to analyze
differences in food cost between groups in the Riksmaten Children study.

Subgroup

Food group
Fruit

Healthier option
Vegetables

Healthier option
Grains

Healthier option
Dairy

Healthier option
Fish
Poultry
Meat

Healthier option
Fat

Healthier option
Miscellaneous
Ready Meals
Discretionary Calories

Description
Fruit, berries, fruit juice
Fruit, berries
Vegetables, potatoes, legumes, nuts, seeds, processed vegetable
products
†
Dark green and orange vegetables and legumes
Bread, pasta, rice, porridge, breakfast cereals, grains
Wholegrain products and grain products labelled with the Swedish
‘Keyhole’ symbol indicating partial wholegrain content
Milk, milk products, cheese, eggs
Milk, milk products and cheese labelled with the Swedish ‘Keyhole’
symbol indicating low-fat content, eggs
Fish, shellfish, processed fish products
Poultry, processed poultry products (i.e. sausages, meatballs, cold cuts)
Meat, game, offal, processed meat products (i.e. sausages, meatballs,
cold cuts)
Meat, game, offal, processed meat products, labelled with the Swedish
‘Keyhole’ indicating low-fat content
Oil, butter, margarine, dressings, mayonnaise
Oil, oil-based margarines, oil-based dressings, mayonnaise
Salt, spices, baking ingredients (not flour), ketchup, mustard, beverages
not included in other groups
Ready-made meals, fast food meals, meals at restaurants
Sweets, snacks (incl. crisps, popcorn), ice cream, desserts, soft drinks,
jam, marmalade, sugar
†

As specified in Healthy Eating Index-2005 (29)

3.6 Price information (Paper III, IV)
Food prices were compiled from the monthly reports of national consumer
prices collected by Statistics Sweden (the National Bureau for Statistics) and
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from grocery stores and supermarkets. Prices for restaurant meals and fast
food were collected from Statistics Sweden and fast-food restaurants. All
prices and costs are reported in euros (€). The approximate exchange rates
for the euro to the Swedish krona were 1€=10,5 SEK and 1€=10,3 SEK at the
times of analysis of the Mediterranean diet study data and the Riksmaten
Children study data, respectively. All food items were considered as
purchased, with the exception of stinging nettles for which no price
information was found.
In the Mediterranean diet study, a total of 606 different food items were
found in the DHI. Of these, approximately 400 prices were identified in the
report from Statistics Sweden. For the remaining 200 items, food prices
were collected from four stores in two different cities in northern Sweden
and from two online stores serving two different cities in central and
southern Sweden. The stores were retail companies of different sizes. In each
store, all available prices for a specific food item were collected, regardless of
packing size or brand name, and recalculated as price per gram. To calculate
an average price for each item, data from all six stores were used where
possible. All prices from stores were collected in the autumn of 2005, while
the prices from Statistics Sweden were average prices for the period from
January to September, 2005.
In the food diaries collected in the Riksmaten Children study, 991 unique
food items were identified. Of these, prices for 391 items (71%) were found in
the Statistics Sweden report. Prices for the remaining 600 food items were
primarily collected from one online supermarket and one online grocery
store. Both had the same prices online as in their physical store, but average
prices were significantly higher at the grocery store. Therefore, because the
supermarket was part of a chain holding approximately 50% of the market
share (136), and the majority of Swedish families with children shop at
supermarkets (137), average prices were weighted 70/30 toward the
supermarket prices. Total food costs are presented as €/4 184 kJ (1 000
kcal). All prices were collected in the spring of 2010. This limited sampling
period could have resulted in seasonal differences in the prices of fruit and
vegetables. However, the average prices of fruit and vegetable staples have
low seasonal variability in Sweden, with the exception of harvest season in
late summer/early autumn. No dietary data were collected during that
period.
The amount of food consumed was converted into the amount of food
purchased using factors that adjusted for waste and water retention/loss
during cooking (e.g., 100 g of banana eaten was multiplied by a factor of 1,59
[representing the weight of the banana peel], resulting in 159 g of banana
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purchased). Adjustments factors were found in the NFA food database and,
when not available through NFA, in cookbooks such as ‘Vår Kokbok’.

3.7 Energy adjustment (Paper I, III, IV)
Because of the differences in EI between individuals, all dietary intakes
were adjusted to equivalent energy content. For the Mediterranean diet
study (Paper III), dietary intakes were adjusted to megajoules (MJ). For the
ETICS-diet study (Paper I) and the Riksmaten Children study (Paper IV),
dietary intakes were adjusted to 4 184 kJ (1 000 kcal).
Costs per energy unit (€/MJ) for all food groups were calculated in the
Mediterranean diet study (Paper III). To determine the cost per MJ for all
food groups as a proportion of total energy-adjusted cost, the mean cost for
each food group was adjusted to reflect the proportional energy contribution
of the food group and multiplied by 8,4. This procedure does not alter the
differences between food groups or between the Mediterranean and control
groups, but it simplifies data interpretation with respect to total energyadjusted food cost. The following equation was used to adjust the cost to a
daily intake of 8,4 MJ (approximately 2 000 kcal) (FG = food group):

Energy-adjusted cost = (CostFG * (energyFG / total energy) / energyFG) * 8,4.

3.8 Analysis
3.8.1 Statistical analysis (Paper I, III, IV)
All statistical analyses were made using SPSS Statistics software (version
12.0.1 to 19.0, Chicago, IL, USA). Data were checked for normality prior to
analysis, and appropriate statistical methods were chosen. When there were
doubts as to whether data should be classified as normally distributed,
analyses were made using both nonparametric and parametric methods to
determine whether there were differences in the outcome. Comparisons
between independent groups were made using the Student t-test for
independent groups, the Mann-Whitney U test, the one-way analysis of
variance (ANOVA), the one-way analysis of covariance (ANCOVA), and the
Kruskal-Wallis test. General linear regression analyses with a multiplicative
interaction term between the groups and the different measurements were
performed to assess changes in intake of the different food groups between
baseline and follow-up from the screened CD and control groups in the
ETICS-diet study (Paper I). This analysis considered baseline and follow-up
measurements to be independent, which was not the case for the screened
CD group. Hence, results of the regression analysis were somewhat
weakened and interpretations were made with this in mind. Comparisons
within groups were made using the paired Student t-test or the Wilcoxon
Signed Rank test. The Pearson product-moment correlation test (Paper I)
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and the Spearman Rank Order Correlation test (Paper III) were used to
assess relationships between dietary indexes where more than one index was
used. In addition, comparisons were made of rank classification in quartiles
(Paper I) or tertiles (Paper III). A standard multiple regression analysis was
performed to find relationships between total dietary costs and food group
intake in the Riksmaten Children study (Paper IV). An overview of the
statistical methods used can be found in Table 3.13.
Table 3.13. Statistical tests used in Papers I, III, and IV.

Descriptive statistics
Chi Square test
Independent Student t-test
Mann-Whitney U-test
Paired Student t-test
Wilcoxon Signed Rank test
Pearson product-moment correlation test
Spearman rank correlation test
One-way ANOVA
Post hoc: Tukey HSD test
Kruskal-Wallis test
Post hoc: Dunn test
Post hoc: Mann Whitney U-test
One-way ANCOVA
General linear regression
Standard linear multiple regression

Paper I
X
X
X
X
X
X
X

Paper III
X
X
X
X

Paper IV
X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

Statistical significance
Statistical significance was defined as a p-value <0,05, two-sided where
applicable. In Paper IV, effect size was calculated to assess the magnitude of
the significant differences. Effect size is useful to determine whether a
significant difference is relevant in ‘real life’, as minor differences may
become statistically significant with a large number of subjects. Effect size,
however, should always be accompanied by an interpretation of the
difference using knowledge of the studied variable (138). Effect size was
calculated using eta-squared for t-tests and ANOVAs and phi or Cramer’s V
for chi-square tests, and are stated in the results section when effect size was
low.

3.8.2 Qualitative analysis (Paper II)
Interviews were transcribed verbatim. Transcripts were read repeatedly,
focusing on how the process of dietary change was expressed and described.
During these readings, preliminary codes were created concerning
participants’ descriptions of dimensions such as emotions, actions, and

33

METHODS

opinions. In the next step of the analysis, meaning units were identified and
condensed following the Graneheim and Lundman guidelines (139).
MaxQDA (2007, VERBI Software, Berlin), a computerized analysis program,
was then used to group meaning units and condensed meaning units,
facilitating the creation of codes and subsequent categories (an example of
the analytic process can be found in Paper II, Table 2). Categories that
emerged were health, increased food work, support, justification, and
complying with norms and traditions. Finally, an overall pattern emerged
showing general barriers to and facilitators of dietary change, in particular
how other individuals both within and outside the household affected dietary
change. To increase trustworthiness and to ensure that the analytical process
did not distort the original content, a back-and-forth approach was taken
where the emerging results were reconnected to the transcribed interviews
(121). Moreover, the two authors of Paper II continuously discussed the
analytical process and the emerging results, thereby widening the
perspectives and reducing the risk of misinterpretations. As a contextual
worldview may increase our understanding of the dynamics of social
interaction (140), and because factors important to implementing and
sustaining dietary change were found to be contextual, the results are
partially presented from a contextual viewpoint.

3.9 Ethical approval, consent, and considerations
The ETICS-diet study was approved by the Regional Ethical Review Board
at Umeå University. The Mediterranean diet study was approved by the
ethics committee of the Faculty of Health Sciences at Linköping University,
and the qualitative follow-up study was approved by the ethics committee of
the Medical Faculty at Umeå University.
For the qualitative study, voluntary participation and confidentiality were
assured both in writing when invited to the study and orally at the beginning
of each interview. All participants gave informed consent. In the Riksmaten
Children study, participation was approved for all children by their parent or
guardian.
All data were de-identified in the ETICS-diet study (Paper I). Each
individual in the data set was assigned a code and all personal information,
such as personal identity number, were kept in a database where access was
restricted to key researchers in the ETICS study. The same was true for the
Riksmaten Children study (Paper IV), where no personal information
accompanied the dietary data provided by the NFA. The Mediterranean diet
follow-up study (Paper II) was based on interviews. Participants may have
felt compelled to participate in the follow-up study, as they had been in close
contact with the researchers in the original study. This concern, however,
was contradicted by the relatively low participation rate (14/26).
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4 Results
4.1 Changes in dietary patterns (Paper I)
Overall, most dietary changes over time in the ETICS-diet study were
similar in the screened CD group and the control groups, and thus likely
more age rather than disease related. However, some specific changes in the
diet of the screened CD group were visible when assessed in relation to the
differences in intake between the control groups. These changes included
significantly reduced intakes of pastries, pizza, chicken nuggets, fish sticks,
and total cereals (Table 4.1); changes likely to be a consequence of the
change to gluten-free eating. The reduction in pastry intake in the screened
CD group was significantly larger than the difference observed between
baseline and follow-up controls as measured by general linear regression
analysis (p<0,001). Excluding misreporters did not change the overall
results except to make the reduced intake of fish sticks in the screened CD
group nonsignificant (p=0,153) and the increased intake in crispbread in the
screened CD group significant (median intake [25th-75th percentile] at
baseline and follow-up, 0,35 g/1 000 kcal [0-1,12] vs. 1,42 g/1 000 kcal [04,63], p=0,005). The reduction in intake of pastries in the screened CD
group was significantly larger than the difference seen between baseline and
follow-up controls, as measured by general linear regression analysis
(p<0,001).
The screened CD-group increased their intake of eggs and whole grain
bread compared with the differences between the baseline and follow-up
control groups (Table 4.1). The regression analysis implied that the increased
intake of processed meat products by the screened CD-group was larger than
the increase seen between the control groups (p=0,056). There was also a
significantly higher intake of vegetables in the follow-up control group than
in the baseline control group (31 vs. 26 g/day, p=0,024). No similar increase
was visible in the screened CD group or in the group with previous CD;
vegetable intake was almost halved (46 vs. 26 g/day, p=0,004). However, the
exclusion of misreporters reduced the difference in vegetable intake between
the baseline and follow-up control groups.
The dietary indexes used to assess the healthiness of the diets in the
ETICS-diet study, the NFA food index and the DQI-SNR correlated fairly
well both at baseline and follow-up (r= 0,506-0,606, p<0,001), both when
examining all participants and when excluding misreporters. When
comparing rank classifications between the indexes in quartiles,
approximately 40% of the adolescences were classified into the same quartile
in both indexes and 45-50% was classified into an adjacent quartile. Two
percent were classified into the complete opposite quartile.
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Table 4.1. Intake in g/1000 kcal by food group at baseline and follow-up for the different study groups in the ETICS-diet study.
Values are presented as median [25th-75th percentile].

Food group
Fruit
Vegetables
Potatoes
Dairy
Fats
Eggs
Meat
Processed meat
Fish and shellfish

Screened CD-group n=80
Baseline
Follow-up

a

p-value

Previous CD-group n=28
Baseline
Follow-up

49,4 [27,0 - 67,2] 48,0 [33,1 - 79,0] 0,494 46,3 [32,9 - 77,1] 52,4 [24,6 - 71,4]
25,9 [12 - 54,5] 29,0 [15,1 – 55,8] 0,719 46,0 [19,5 - 104] 25,8 [10,6 - 47,1]
68,2 [48,3 - 98,4] 75,4 [48,8 - 108] 0,581 61,9 [47,5 - 94,9] 79,8 [44,7 - 99,8]
342 [181 - 442]
307 [175 - 385]
0,401
251 [181 - 418]
333 [177 - 434]
4,81 [3,02 - 8,68] 5,79 [4,14 - 8,30] 0,517
10,1 [7,12 - 13,3] 8,86 [4,42 - 11,6]
3,11 [0,0 - 7,51] 3,69 [2,04 - 10,3] 0,025 3,91 [0,87 - 7,91] 3,22 [0,85 - 9,79]
64,2 [46,0 - 85,0] 59,5 [44,3 - 79,2] 0,500 54,1 [47,6 - 79,2] 54,6 [45,3 - 72,5]
17,5 [10,2 – 32,0] 27,9 [17,8 - 44,2] 0,001 25,7 [14,0 - 32,1] 25,6 [19,1 - 33,8]
9,64 [5,12 - 19,2] 10,5 [4,75 - 20,2] 0,653 7,26 [4,32 - 13,3] 6,75 [2,54 - 14,3]
1,62 [0,00 - 3,40] 0,00 [0,00 - 1,84] 0,002 1,03 [0,00 - 3,06] 0,00 [0,00 - 1,05]
Fish sticks
12,6 [5,86 - 19,4] 11,6 [5,49 - 18,8] 0,260 6,30 [3,97 - 14,4] 6,85 [3,83 - 15,3]
Poultry
0,00 [0,00 - 1,75] 0,00 [0,00 - 0,00] <0,001 0,00 [0,00 - 0,00] 0,00 [0,00 - 0,00]
Chicken Nuggets
151 [121 - 177]
137 [109 - 158]
0,014
128 [100 - 164]
126 [105 - 157]
Cereals
41,0 [26,3 - 54,6] 41,0 [29,6 - 53,8] 0,715 50,9 [33,6 - 79,7] 61,3 [38,0 - 74,1]
Bread
13,3 [0,00 - 31,6] 20,1 [8,29 - 36,7] 0,021 22,0 [4,81 – 35,0] 22,0 [2,04 - 43,6]
Soft wholegrain bread
20,1 [6,43 - 32,1] 14,4 [4,59 - 24,4] 0,025 23,4 [1,68 - 41,7] 19,5 [5,41 - 46,8]
Soft white bread
0,59 [0,00 - 3,86] 1,40 [0,00 - 4,92] 0,075 1,58 [0,00 - 5,68] 0,71 [0,00 - 3,73]
Crispbread
11,2 [4,63 - 25,1] 12,6 [2,71 - 26,3] 0,798 6,96 [2,07 - 14,7] 5,75 [1,14 - 14,1]
Breakfast cereals
23,5 [14,3 - 36,1] 19,8 [14,5 - 33,2] 0,137 21,4 [13,5 - 25,7] 22,2 [13,5 - 27,2]
Pasta
17,6 [8,94 - 21,9] 19,0 [12,7 - 28,8] 0,038
12,2 [6,3 - 23,1] 22,2 [11,6 – 28,0]
Rice
13,6 [7,68 – 20,0] 8,69 [1,43 - 11,5] <0,001 0,70 [0,00 - 17,5] 9,19 [0,00 - 13,12]
Pizza
8,12 [5,60 - 13,5] 8,52 [2,77 - 12,3] 0,190 7,55 [4,76 - 11,9] 7,19 [5,71 - 9,36]
Pancakes
116 [79,5 - 169] 88,2 [55,4 - 113] <0,001 91,8 [60,4 - 158] 103 [43,2 - 144]
Discretionary calories
16,1 [8,41 - 25,1] 14,0 [9,70 - 22,3] 0,801 18,6 [7,73 - 30,4] 15,5 [9,70 - 20,8]
Sweets
Table 4.1. continues on next page.
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a

p-value

0,665
0,004
0,466
0,285
0,010
0,797
0,750
0,471
0,701
0,031
0,785
0,655
0,909
0,733
0,367
0,716
0,023
0,970
0,733
0,065
0,523
0,292
0,265
0,274

Controls
b
Baseline n=619 Follow-up n=447 p-value
50,0 [25,6 - 87,3]
26,3 [12,4 - 51,8]
62,3 [39,12 - 91,1]
289 [164 – 461]
6,27 [4,09 - 9,61]
3,33 [1,17 - 9,12]
60,2 [45,3 – 81,0]
21,6 [13,5 – 32,0]
10,8 [5,60 - 18,8]
2,1 [0,00 - 3,76]
13,3 [5,93 - 22,9]
0,00 [0,00 - 1,62]
148 [124 - 177]
47,9 [32,4 - 66,2]
15,7 [0,00 - 36,1]
21,3 [0,00 - 41,0]
1,43 [0,00 - 5,17]
10,3 [3,58 - 20,9]
23,9 [16,2 - 38,7]
14,5 [6,02 – 23,0]
14,3 [8,60 - 20,5]
7,85 [3,52 - 12,7]
106 [68,7 - 161]
14,3 [6,17 - 23,2]

51,0 [26,3 - 92,6]
30,6 [15,0 - 56,6]
61,3 [39,0 - 84,7]
270 [163 - 426]
6,08 [4,01 - 9,32]
3,56 [1,59 - 9,13]
55,6 [38,4 - 74,7]
25,7 [14,9 - 40,1]
14,1 [6,71 - 23,3]
1,85 [0,00 - 3,67]
12,2 [5,22 - 20,9]
0,00 [0,00 - 0,00]
145 [120 - 178]
46,7 [29,6 - 63,6]
16,0 [0,00 - 35,7]
18,1 [0,00 - 39,1]
1,51 [0,00 - 6,16]
10,2 [3,04 - 22,7]
25,0 [16,6 - 37,3]
17,4 [7,86 - 25,3]
14,7 [9,16 - 19,7]
7,09 [3,45 - 10,8]
90,6 [58,8 - 128]
13,2 [6,72 - 23,4]

0,443
0,024
0,643
0,319
0,891
0,626
0,001
<0,001
<0,001
0,393
0,196
0,177
0,661
0,282
0,692
0,050
0,203
0,833
0,710
0,001
0,731
0,022
<0,001
0,750

Between groups, p-valuec

Baseline Follow-up

0,785 0,804
0,054 0,448
0,198 0,005
0,843 0,643
<0,001 0,153
0,512 0,653
0,187 0,512
0,200 0,650
0,336 0,024
0,369 <0,001
0,077 0,307
0,015 <0,001

0,117

0,008

0,023 0,040
0,539 0,100
0,548 0,214
0,110 0,253
0,160 0,146
0,340 0,025
0,160 0,122
0,010 <0,001
0,670 0,549
0,500 0,660
0,340 0,601
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Table 4.1. Continued

Food group

Snacks
Ice-cream
Pastries
Soft drinks

Screened CD-group n=80
Baseline
Follow-up
4,2 [1,47 - 10,2]
10,3 [3,84 - 15,7]
8,05 [4,14 - 13,1]
55,9 [34,1 - 98,3]

a

p-value

Previous CD-group n=28
Baseline
Follow-up

4,65 [1,43 - 10,8] 0,540
4,14 [2,22 - 12,2] 0,003
1,28 [0,47 - 2,98] <0,001
44,4 [23,6 - 65,1] <0,001

a

Controls
b
Baseline n=619 Follow-up n=447 p-value

Between groups, p-valuec

p-value

4,18 [2,29 - 12,9] 5,47 [1,47 - 10,2] 0,785
4,80 [2,31 - 14,9] 3,06 [1,94 - 8,79] 0,316
3,69 [1,58 - 7,76] 1,06 [0,56 - 2,52] <0,001
48,3 [16,9 - 84,7] 55,3 [11,3 - 92,8] 0,480

2,90 [0,84 - 7,99] 3,1 [1,09 - 7,65] 0,338
8,32 [2,86 - 16,3] 3,68 [1,88 - 10,5] <0,001
6,72 [2,92 - 10,4] 6,00 [2,33 - 9,90] 0,006
51,6 [27,2 - 95,6] 43,2 [21,0 - 73,4] 0,001

0,006 0,055
0,401 0,554
0,001 <0,001
0,694 0,750

Baseline Follow-up

CD, Celiac disease
Differences within group, baseline to follow-up, analyzed with Wilcoxon signed rank test
b
Differences within group, baseline to follow-up, analyzed with Mann-Whitney U-test
c
Differences between groups at baseline or follow-up, respectively, analyzed with Kruskal-Wallis test, post-hoc Mann-Whitney U-test
a

Table 4.2. Dietary index scores (NFA food index and DQI-SNR) at baseline and follow-up for the different groups in the
ETICS-diet study. Data are presented as mean values (SD) and median values [25th-75th percentile].

NFA Index (max 10)
DQI-SNR (max 6)

Screened CD group, n=80
Baseline Follow-up p-value
a
3,10 (1,66) 3,23 (1,41) 0,539
3 [2-4,75]

3 [2-4]

0,524d

1,83 (1,02)

1,65 (0,87)

0,137

2 [1-3]

2 [1-2]

0,135

a

d

Previous CD group , n=28
Baseline Follow-up p-value
a
3,5 (1,43) 2,86 (1,58) 0,068
4 [2-4]

3 [2-4]

0,070d

1,68 (1,12)

1,5 (1,07)

2 [1-2]

1 [1-2]

Controls
Baseline, n=619 Follow-up, n=447 p-value
b
3,57 (1,8)
3,89 (1,64)
0,003
3 [2-5]

4 [3-5]

<0,001e

0,445

1,88 (1,17)

1,77 (1,1)

0,133

0,342

2 [1-3]

2 [1-2]

0,204

a

d

b
e

Between groups, p-value
Baseline Follow-up
c
c
0,081
<0,001
0,115e

0,624

<0,001f

c

e

0,644

c

0,298

f

0,430

CD, Celiac Disease; NFA, National Food Administration; DQI-SNR, Diet Quality Index – Swedish Nutritional Recommendation
a
Differences within group, baseline to follow-up, analyzed with Student t-test for paired samples
b
Differences between groups, baseline to follow-up analyzed with Student t-test for independent samples
c
Differences between groups at baseline or follow-up, respectively, analyzed with ANOVA, post-hoc Tukey HSD-test
d
Differences within group, baseline to follow-up, analyzed with Wilcoxon signed rank test
e
Differences within group, baseline to follow-up, analyzed with Mann-Whitney U-test
f
Differences between groups at baseline or follow-up, respectively, analyzed with Kruskal-Wallis test, post-hoc Dunn test
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When assessing the healthiness of diets using the NFA food index and the
DQI-SNR, the control groups had the highest total score for all
measurements (Table 4.2). The only significant differences found between
baseline and follow-up were an increase in the NFA food index score
between the control groups. The control group at follow-up also had a higher
NFA food index when compared with both the screened CD group and the
previously diagnosed CD group (post-hoc tests; differences between control
group and screened CD-group p=0,002, control vs. previously diagnosed CD
p=0,003). Excluding misreporters did not affect the difference in NFA food
index score between baseline and follow-up control groups (mean score [SD]
at baseline and follow-up, 3,6 [1,8] and 4,06 [1,65], respectively. p=0,001).
Moreover, the differences in the NFA food index scores between the three
groups at follow-up remained. In addition, there were significant differences
in NFA food index score between all groups at baseline when misreporters
were excluded, as measured by ANOVA (screened CD-group 2,83 (1,58),
previously diagnosed CD-group 3,06 (1,39) and control group 3,6 (1,8),
p=0,027). Excluding misreporters also showed a significant difference in the
DQI-SNR between groups at follow-up, as measured by both ANOVA
(screened CD-group 1,51 [0,89], previously diagnosed CD-group 1,75 [1,18]
and control group 1,91 [1,16], p=0,004) and the Kruskal-Wallis test
(p=0,006).

4.2 Experiences of dietary change (Paper II)
4.2.1 General barriers and facilitators
When looking back, participants described the implementation of the
Mediterranean diet as quite easy, facilitated by the practical support given by
researchers in terms of food, materials, and encouragement, and also by the
personal incentive of not failing in the task. By contrast, sustaining the diet
when the intervention period was over was much more troublesome,
especially when dining with others outside of their home. Nevertheless, the
majority of participants reported that they sustained the diet after the
intervention period, almost half for more than a year. Two participants, both
women, one of them living alone, claimed that the Mediterranean diet had
become their habitual diet at the time of the follow-up interviews.
Those who no longer ate the diet nevertheless said that the period of eating
the diet had left certain persistent changes to their dietary habits; all said
that they had continued to substitute dietary fat used in cooking to
alternatives with less SFA, and several had done the same with fat products
used as spreads. Commonly, they talked about how eating the Mediterranean
diet left them with a general awareness of healthier options, guiding them
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when deciding what to eat, and also that they were eating more fruit and
vegetables compared with how they ate before the intervention.
”I don’t eat… well, intentionally… a Mediterranean diet anymore,
but it’s in the back of my mind… to… think more consciously about
what I eat. And if I choose between two things… like oil and, for
example, margarine and… Well, how should I put it?... then, I’ll
choose the one I know is better, that I believe to be more healthy”
(Woman, 70 years old).
When asked why they had continued or discontinued the diet, the
healthiness of the diet was one reason expressed by the participants. They
said that if they had felt the diet improved their rheumatic disease during the
intervention period, it acted as a facilitator. Conversely, if the diet did not
improve their disease, some participants saw no point in continuing. Several
participants reported that they had experienced health benefits not related to
their rheumatic disease when eating the diet. Nevertheless, in most cases,
health benefits appeared not to be enough of an incentive to induce a
sustainable dietary change.
A major barrier frequently mentioned was the increase in food work when
eating the Mediterranean diet. Participants talked about the need to plan
ahead for meals to ensure all ingredients were available at home, and the
increased time in the store to locate unfamiliar products. Sometimes
products were not available, thus compromising the planned menu. The
need to use specific recipes complicated the normal routines of cooking
compared with making dishes that were known ‘by heart’. It also made meal
preparation and cooking more time consuming.
“But then, it’s the convenience, I think. That you… well… it’s difficult
to figure out what to buy... if you… You have to be so rational that
you look at the recipes and so on. Yes, today I’ll cook this, and today
I’ll cook that. It’s too late when you’re standing in the store, because
when you don’t have the recipes in your head, you don’t remember
the ingredients to buy. No. You have to, to keep to the diet, you have
to plan ahead all the time.” (Woman, 70 years old)
Those who continued to eat the diet for more than a year reported that
these problems evaporated over time as the Mediterranean diet became
more familiar. They accommodated the diet to their personal preferences,
developing a repertoire of dishes that they liked and making them part of the
domestic routine.
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4.2.2 Social relationships
Social relationships appeared to be more of a barrier to, than a facilitator
of, dietary change. Relationships within the household were key factors in
whether it was possible to sustain the diet. Relationships outside the
household often caused difficulties in specific situations, but it was easier for
participants to find strategies to deal with them. However, only a few
participants specifically mentioned social relationships as the reason why
they had discontinued the diet.

Within a household context
Of those living with a partner, almost all said that they felt supported by
their spouse but, nevertheless, many narratives showed a lack of support.
“I think it would have been easier if I’d been alone.” (Woman, 65
years old).
The spouses of participants handled the Mediterranean diet in one of three
ways: i) willingly eating the diet, ii) reluctantly eating the diet, and iii)
refusing to eat the diet.
In the two households where spouses (one woman, one man) willingly ate
the diet, both participants reported that they had sustained the
Mediterranean diet for a substantial period of time after the intervention.
Both households stated that the Mediterranean diet corresponded to their
previous dietary habits, and although they did not follow the diet exclusively
at the time of the interview, they stated that their current diet was more
similar to the Mediterranean diet than before the intervention.
Spouses who ate the diet with reluctance accepted it, but the participants
stated that their spouse would not have chosen to eat a Mediterranean diet of
their own free will. In some relationships, deciding what to eat could result
in uncomfortable situations that demanded negotiations between spouses.
Others were more pragmatic about their reluctant spouses’ opinions and
described themselves as the cook of the household and, as such, had the right
to determine what was cooked without negotiations.
Spouses who refused to eat the Mediterranean diet were all male and their
reasons for not wanting to eat the diet, according to the participants, were
primarily those of taste and an unwillingness to eat unfamiliar meals.
“…my husband, he doesn’t want to eat low-fat meals. No, he prefers
to eat meat and stuff [like that].” (Woman, 72 years old)
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When spouses refused to eat the Mediterranean diet, the participants had
to cook two different dishes for each meal, which caused an increase in food
work and was a major barrier against sustainable dietary change.

Outside of the household
Outside of the household, social relationships with relatives, friends, and
colleagues often involved eating meals together. Eating a Mediterranean diet
in these contexts often generated uncomfortable situations for the
participants. For instance, they reported feeling as if they lacked justification
in asking for meals that complied with the diet, especially after the
intervention period had ended. Having special dietary requirements to
alleviate rheumatic symptoms was not perceived to be the same as needing a
special diet when suffering from food intolerances or diabetes. They also
reported feelings of disrespect when others questioned their justification of
the diet e.g., by others doubting the importance of adherence.
It was obvious that one important barrier encountered when eating the
Mediterranean diet occurred when they were invited to dinner in a private
home. In these instances participants found themselves in a situation where
they had no control of what was being served and thus could not be certain
whether it would be possible to comply with the diet. To cope with these
situations, participants used different strategies. During the intervention
period, most informed the host that they could not eat meat. A few
participants declined dinner invitations on the basis that the intervention
was for a short period of time and that it would be troublesome to explain
the reason for not eating everything or requesting changes to the menu.
“… I tried to avoid going away at that time… No [laughter]... It
sounds a bit… you would have to explain why and… It was better not
to do it [dine at friends].” (Man, 42 years old)
After the intervention period, other strategies evolved. Some continued to
ask their hosts for meals that would comply with the Mediterranean diet, but
this strategy was often considered appropriate only when the host was a
relative or a very close friend. Some hoped that the host would remember
from earlier occasions that they did not eat meat and, if meat was served,
avoided eating it. Others brought their own ‘meat-substitute’, such as
vegetarian steaks or chicken sausages. These strategies were almost always
accompanied by a concern that the host would be offended when they
rejected the foods being offered. A few stated that it would be very impolite
to ‘dictate’ what food the host should serve. On these occasions, ignoring the
diet and eating the food being offered often seemed the easiest course of
action.
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“…when invited to friends, you have to eat the meals they are
offering… and be grateful for it… Yes, so I don’t’ tell them, like on the
phone when being invited, that I want this and that. You cannot do
that. You just have to eat whatever is being served.” (Woman, 72
years old)
This strategy often led to a slow decline in compliance. It was common to
describe how, if they had ‘cheated’ once by eating non-Mediterranean foods,
it was easier to ‘cheat’ again, and when they had ‘cheated’ several times there
was no point in sustaining the diet. Nevertheless, both participants who
maintained the diet continued to use this strategy when dining with friends,
i.e., eating whatever was served, but their perspective was that occasional
deviations from the diet did not matter in the long run if they maintained the
diet otherwise.

4.3 Cost of healthy eating (Paper III, IV)
It was possible to identify those eating a more healthy diet and those eating
a less healthy diet by using dietary indexes to evaluate the healthiness of
diets in both the Mediterranean diet study and the Riksmaten Children
study (Table 4.3). The Mediterranean diet proved to be a more healthy diet
than the control group’s diet, which shared several similarities in nutrient
contents with the average Swedish diet as measured in Riksmaten 1997.
Table 4.3. Differences in dietary index scores between groups in the
Mediterranean diet study (HDI, HDISNR, SNRSCORE) and the Riksmaten
Children study (HEI). Data are presented as mean values (SD) and median
values [25th-75th percentile].

Group
HDI (max 8)
SNR

HDI (max 7)
SNR

SCORE

(max 26)
Group

HEI (max 100)

Mediterranean diet, n=16
4,81 (1,11)

Control diet, n=14
2,5 (1,58)

5,0 [4,0-6,0]

2,5 [1,0-4,0]

5,06 (1,24)

3,14 (1,56)

5,0 [4,0-6,0]

3,5 [1,8-4,0]

22,6 (2,13)

20,6 (2,34)

23,0 [21,3-24,8]

20,5 [19,0-23,3]

HEI<50, n=221
45,7 (3,48)

HEI = 50-70, n=1737
60,3 (5,25)

HEI>70, n=202
73,0 (2,56)

46,6 [43,6–48,7]

60,2 [55,8–64,5]

72,2 [70,9–74,3]

SNR

p-value
<0,001

0,002

†

†

0,025

p-value
<0,001

HDI, Healthy Diet Indicator (128); HDI , Healthy Diet Indicator – Swedish Nutritional Recommendations;
SCORE
SNR , Swedish Nutritional Recommendations for vitamins and minerals)
†
difference between groups analysed with Mann-Whitney U-test
‡
difference between HEI<50 and HEI >70, analysed with Student t-test
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When examining the energy-adjusted costs of the healthy diets to those of
the less healthy diets, both studies revealed that healthier diets were more
expensive (Table 4.4). There were, however no difference in unadjusted total
cost between the Mediterranean and the control diet (€ 7,91, SD 1,57 vs.
6,95, SD 2,07; p=0,161). For a person consuming 2 000 kcal, the
Mediterranean diet was, on average, € 1,45 (SD ±0,10, p=0,016) more
expensive per day, while those diets in the Riksmaten Children study with
HEIs above 70 were on average € 0,68 (SD ±0,036, p<0,001) more
expensive per day than those with a HEI of 50 or less
Table 4.4. Cost in euro per 4 184 kJ (1 000 kcal) for a Mediterranean
diet, an average Swedish diet (control diet), and for the most and least
healthy diets in the Riksmaten Children study (HEI >70 and HEI <50,
respectively). Data are presented as mean values (SD) and median values
[25th-75th percentile].

Group
Total cost (€/4 184 kJ)
Group
Total cost (€/4 184 kJ)

Mediterranean diet, n=16
3,76 (0,79)

Control diet, n=14
3,02 (0,73)

3,65 (3,05-4,13)

2,98 (2,33-3,37)

HEI >70, n=221
2,55 (0,41)

HEI <50, n=202
2,21 (0,39)

2,50 (2,28-2,85)

2,18 (1,95-2,45)

p-value
0,016

†

<0,001

†

SD, Standard deviation; HEI, Healthy Eating Index
Difference between groups analysed with Student t-test

†

This result was confirmed when ranking the diets in the Riksmaten
Children study with respect to total diet cost. Comparisons between quintiles
of diet costs also showed that the HEI-score of the diets increased when diet
costs increased (Table 4.5, p<0,001).
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Table 4.5. Characteristics of participants in the Riksmaten Children study and their food intake according to daily food costs.
Data are presented as mean values (SD) for normally distributed variables or median values [25th-75th percentile] where data
are skewed.

Total cost (€/4184 kJ)
Total HEI score
Age (years)
Boys (%)
a
ISO-BMI >25 (%)
Food intake level (EI/BMR)
Energy density (kJ/g)
Energy intake (kJ)
Variation (n of unique items)
Fruit (€/100g)
Whole Fruit (€/100g)
Vegetables (€/100g)
DGaOVaL (€/100g)
Grains (€/100g)
Whole grain (€/100g)
Dairy (€/100g)
Dairy, HO (€/100g)
Fish (€/100g)
Poultry (€/100g)
Meat (€/100g)
Meat, HO (€/100g)

1 (lowest), n=427
1,84 (0,14)
57,5 (7,6)
8,67 (2,97)
54,6
18,8
1,60 (0,35)
4,53 (0,81)
7668 (1889)
46 (10,2)
0,20 (0,11)
0,20 [0,18-0,22]
0,17 (0,08)
0,11 [0,00-0,17]
0,35 (0,09)
0,34 (0,17)
0,12 (0,05)
0,21 [0,14-0,4]
0,00 [0,00-1,09]
0,00 [0,00-0,32]
0,72 (0,19)
0,84 (0,33)

Table 4.5. continues on next page.
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Quintiles of daily food consumption cost (€/ 4184 kJ (1000 kcal))
2, n=438
3, n= 446
4, n=440
2,13 (0,06)
2,33 (0,06)
2,57 (0,09)
58,5 (7,8)
60,3 (7,59)
61,4 (7,58)
8,67 (2,93)
8,4 (2,84)
8,49 (2,93)
56,2
52,5
48,0
13,0
15,6
16,1
1,61 (0,33)
1,6 (0,31)
1,60 (0,31)
4,34 (0,66)
4,20 (0,66)
4,18 (0,63)
7670 (1563)
7594 (1750)
7588 (1732)
50,5 (10,7)
52,5 (10,4)
53,3 (10,5)
0,21 (0,10)
0,22 (0,09)
0,22 (0,09)
0,20 [0,19-0,24]
0,20 [0,18-0,23]
0,21 [0,19-0,24]
0,19 (0,08)
0,20 (0,09)
0,20 (0,08)
0,11 [0,11-0,28]
0,11 [0,11-0,18]
0,11 [0,11-0,23]
0,36 (0,08)
0,37 (0,08)
0,37 (0,09)
0,35 (0,17)
0,35 (0,16)
0,35 (0,17)
0,13 (0,04)
0,12 (0,04)
0,14 (0,06)
0,22 [0,14-0,40]
0,20 [0,14-0,40]
0,27 [0,15-0,40]
0,00 [0,00-1,29]
0,00 [0,00-1,31]
1,09 [0,00-1,31]
0,32 [0,00-0,52]
0,00 [0,00-0,32]
0,32 [0,00-0,37]
0,75 (0,17)
0,78 (0,19)
0,82 (0,20)
0,86 (0,27)
0,89 (0,27)
0,91 (0,29)

5 (highest), n=409
3,08 (0,33)
62,3 (7,45)
8,34 (2,86)
43,5
16,0
1,55 (0,29)
4,05 (0,56)
7247 (1508)
54,2 (9,95)
0,23 (0,10)
0,21 [0,19-0,27]
0,22 (0,09)
0,11 [0,11-0,22]
0,36 (0,07)
0,35 (0,15)
0,13 (0,04)
0,21 [0,13-0,40]
1,31 [0,00-1,36]
0,32 [0,00-0,75]
0,87 (0,24)
0,93 (0,33)

p-value
†

<0,001
†
<0,001
†
0,325
‡
0,001
‡
0,295
†
0,079
†
<0,001
†
0,001
†
<0,001
†
<0,001
‡
<0,001
†
<0,001
‡
<0,001
†
<0,001
†
0,978
†
<0,001
0,180
‡
<0,001
‡
<0,001
†
<0,001
†
<0,001
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Table 4.5. Continued

1 (lowest), n=427
Fat (€/100g)
0,45 (0,15)
Fat, HO (€/100g)
0,33 (0,14)
Miscellaneous (€/100g)
0,03 [0,01-0,09]
Discretionary Calories (€/100g)
0,29 (0,13)
Ready Meals (€/100g)
0,45 [0,00-0,70]
All foods (€/100g)
0,34 (0,07)
Fruit (g/4184 kJ/day)
52,0 [20,9-92,7]
Whole Fruit (g/4184 kJ/day)
34,2 [13,1-64,1]
Vegetables (g/4184 kJ/day)
82,4 (43,6)
DGaOVaL (g/4184 kJ/day)
0,96 [0,00-7,83]
Grains (g/4184 kJ/day)
96 [72,2-131]
Whole grain (g/4184 kJ/day)
13,0 [4,64-28,2]
Dairy (g/4184 kJ/day)
323 (132)
Dairy, HO (g/4184 kJ/day)
20,0 [4,25-52,1]
Fish (g/4184 kJ/day)
0,00 [0,00-1,76]
Poultry (g/4184 kJ/day)
0,00 [0,00-9,17]
Meat (g/4184 kJ/day)
41,3 (19,4)
Meat, HO (g/4184 kJ/day)
15,3 [8,21-23,9]
Fat (g/4184 kJ/day)
7,35 [4,94-11,1]
Fat, HO (g/4184 kJ/day)
4,53 [2,13-8,27]
Miscellaneous (g/4184 kJ/day)
78,1 [31,2-148]
Discretionary Calories (g/4184 kJday) 177 [114-252]
Ready Meals (g/4184 kJ/day)
11,7 [0,00-25,2]
All foods (g/4184 kJ/day)
956 (168)

Quintiles of daily food consumption cost (€/ 4184 kJ (1000 kcal))
2, n=438
3, n= 446
4, n=440
0,46 (0,16)
0,47 (0,16)
0,46 (0,17)
0,33 (0,16)
0,34 (0,16)
0,34 (0,15)
0,03 [0,01-0,06]
0,03 [0,01-0,07]
0,03 [0,01-0,07]
0,31 (0,15)
0,33 (0,18)
0,32 (0,15)
0,46 [0,00-0,89]
0,54 [0,00-0,89]
0,64 [0,00-1,09]
0,36 (0,07)
0,38 (0,07)
0,41 (0,09)
68,3 [32,8-118]
89,5 [47,5-143]
101 [47,7-153]
37,7 [15,8-69,3]
52,6 [24,3-82,6]
56,4 [26,4-93,2]
85,3 (41,7)
90,1 (42,5)
99,4 (44,7)
3,39 [0,06-9,83]
3,72 [0,11-11,12]
3,95 [0,10-12,84]
96,8 [76,5-129]
91,9 [74,5-118]
91,6 [73,6-115]
12,6 [5,15-29,1]
14,8 [5,85-28,3]
12,8 [4,82-25,0]
310 (131)
311 (119)
286 (124)
18,4 [4,65-47,1]
14,9 [3,50-46,6]
19,1 [3,82-53,7]
0,00 [0,00-6,47]
0,00 [0,00-9,56]
2,82 [0,00-13,5]
0,00 [0,00-11,7]
2,20 [0,00-12,2]
2,33 [0,00-13,0]
45,6 (20,3)
49,1 (20,5)
52,5 (24,0)
19,1 [10,6-30,8]
21,6 [12,0-32,4]
23,2 [12,9-35,3]
7,14 [4,87-10,1]
7,08 [4,64-10,4]
6,65 [3,97-9,72]
4,5 [1,47-7,84]
4,37 [1,70-7,33]
3,94 [1,64-7,24]
92,2 [42,8-174]
98,4 [41,8-162]
92,3 [42,8-171]
178 [118-262]
181 [118-249]
177 [115-262]
15,1 [0,00-30,8]
18,7 [0,00-36,6]
20,4 [0,00-40,9]
988 (154)
1016 (162)
1026 (165)

5 (highest), n=409
0,48 (0,16)
0,34 (0,16)
0,03 [0,01-0,07]
0,36 (0,21)
0,88 [0,44-1,42]
0,43 (0,07)
115 [63,7-178]
66,2 [38,4-114]
104,7 (49,6)
4,28 [0,52-14,20]
89 [69,7-116]
14,8 [6,23-27,2]
286 (124)
21,0 [4,46-51,7]
10,8 [0,00-22,8]
2,48 [0,00-15,3]
56,8 (27,8)
27,0 [15,6-39,2]
6,59 [4,19-10,2]
4,03 [1,55-6,68]
106 [45,8-186]
171 [114-235]
24,8 [7,69-48,6]
1068 (174)

p-value
†

0,115
†
0,988
‡
0,101
†
<0,001
‡
<0,001
†
<0,001
‡
<0,001
‡
<0,001
†
<0,001
‡
<0,001
‡
0,005
‡
0,498
†
<0,001
‡
0,474
‡
<0,001
‡
<0,001
†
<0,001
‡
<0,001
‡
0,013
‡
0,063
‡
0,001
‡
0,523
‡
<0,001
†
<0,001

SD, Standard Deviation; HEI, Healthy Eating Index; EI, Energy Intake; BMR, Basal Metabolic Rate; DGaOVaL, Dark Green and Orange Vegetables and Legumes, HO, Healthier Option
a
Q1, n=373; Q2, n=399; Q3, n=397; Q4, n=386; Q5, n=371
†
p for difference between groups as calculated by ANOVA, ‡p for difference between groups as calculated by Chi2 (sex and ISO-BMI) or Kruskal-Wallis
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4.3.1 Why was a healthy diet more expensive?
Some food groups distinguished themselves in terms of diet costs between
food groups; the fish and shellfish group accounted for approximately 20%
of the total cost of the Mediterranean diet and was also one of the most
expensive food groups with respect to cost per unit of energy (Figure 4.1).
4,5

Mediterranean group, n=16
Control group, n=14

4
3,5

€ per Megajoule
(adjusted)

3
2,5
2
p<0,001

1,5

p=0,025

1

p=0,006

0,5
0

p=0,036

Vegetables†

Fish†

Beverages†

Meat‡

Poultry‡

Fruit‡

Sweets and
snacks‡

Dairy†

Desserts†

Misc.‡

Potatoes‡

Cereals‡

Fat†

Figure 4.1. Comparison of costs in euro per megajoule for different food groups between
the Mediterranean and control groups. Food groups are ordered from highest to lowest average
cost/MJ.
†Data are presented as mean values (SD); differences between groups were analyzed using the
Student t-test for independent groups.
‡Data are presented as median values (25th–75th percentile); differences between groups were
analyzed using the Mann-Whitney U-test.

In the Riksmaten Children study, a multiple regression analysis found fish
and shellfish to be the most influential food group on total dietary cost
(Table 4.6). Theoretically, an increase in fish intake by 10,92 grams (one SD)
would raise total food cost by €0,20 per day (β for fish [0,453] multiplied by
SD for total cost [€0,45]).
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Table 4.6. Standard linear multiple regression of food intake, measured as g/4 184 kJ (1 000 kcal) within food groups, on
total food cost (€/4 184 kJ (1 000 kcal), including correlation coefficients between all variables for Swedish children (n=2160).
Variables

Total cost Cereals Vegetables

Cereals
Vegetables
Fruit
Dairy
Fat
Meat
Fish
Poultry
Discr. Cal.
Misc.
Ready Meals

-0,076***
0,180***
0,311***
-0,102***
-0,061**
0,248***
0,414***
0,110***
-0,040*
0,083**
0,225***

-0,081***
0,011
-0,159***
0,003
-0,022
-0,033
0,053**
-0,160***
-0,001
-0,105***

2,38
0,45

108,29
64,51

Means
SD

Fruit

Dairy

Fat

Meat

0,072***
0,049*
-0,030
0,171***
0,147***
0,025
-0,211***
0,058**
-0,121***

-0,156***
-0,019
-0,042*
0,018
0,045*
-0,075***
0,024
-0,075***

-0,090***
-0,087***
0,032
-0,060**
-0,344***
-0,167***
-0,093***

-0,011
0,004
-0,073***
-0,027
0,034
-0,118***

-0,085***
-0,080***
-0,088***
0,046*
-0,150***

-0,046*
-0,111*** -0,064**
0,051** 0,055** -0,086***
-0,023 -0,023 -0,051**

92,27
45,19

95,40
72,96

303,28
126,87

49,00
23,14

6,75
10,92

8,00
5,03

Fish

Poultry Discr. Cal.

7,27
10,62

191,90
106,83

Unstandardised Standardised Semipartial
Coefficients Coefficients (β) r2a (unique)
0,001
0,011
***
0,008
0,088
0,007
0,021***
0,351
0,114
0,002**
0,067
0,003
0,010
0,012
0,069***
0,368
0,120
***
0,179
0,453
0,195
***
0,066
0,162
0,025
0,006***
0,144
0,014
*
0,002
0,040
0,002
***
-0,009
0,057
0,347
0,105
Intercept = 11,670
120,27
23,74
R2= 0,489b
106,29
26,06
Adjusted R2= 0,487
R= 0,699***
Misc.

Ready
Meals

Discr. Cal, Discretionary Calories; Misc, Miscellaneous; SD, Standard Deviation
*
p<0,05; **p<0,01; ***p<0,001
a
Unique contribution to regression from variable, expressed as r2; bUnique variability for all variables contributing significantly to model = 0,586
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Multiple regression analysis also revealed that fruit intake contributed
significantly to total food costs. The healthiest diets in the Riksmaten
Children study allocated approximately five times more of their dietary costs
on fruit when compared with the least healthy diets (Figure 4.2). In the
Mediterranean diet study, vegetables were more influential on dietary cost
than fruit. Vegetables were also the most expensive food group when
measured by cost per energy unit, with an average cost of € 2,78/MJ (Figure
4.1).
In the Riksmaten Children study, energy density and dietary variety were
analyzed with respect to the healthiness of diets and dietary cost. An increase
in variety and a decrease in energy density were significantly related to both
increased healthiness and increased total dietary cost. The highest cost
quintile consumed a more varied diet (number of unique foods Q5 vs. Q1:
54,20 vs. 45,98, p<0,001) (Table 4.5), as did the high HEI-score group (high
HEI vs. low HEI: 54,02 vs. 47,23, p<0,001). In both comparisons, vegetables
and fruit accounted for approximately half of the difference in variety (data
not shown).
When comparing cost per energy unit in the Mediterranean diet study, we
found that the Mediterranean diet group consumed more expensive food
items from the poultry, fruit, dairy, and fat groups (p<0,001 to p=0,036)
(Figure 4.1).
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35

p<0,001

30

HEI <50

HEI >70

Healthier option

Healthier option

% of total food cost

Totala: p=0,172
HOb: p=0,692

25
Totala: p=0,628
HOb: p<0,001

20

Totala: p<0,001
HOb: p<0,001

Totala: p<0,001
HOb: p<0,001

p<0,001

Totala:

p<0,001
HOb: p<0,001

15

p<0,001

10
p<0,001

5

0

Totala: p<0,262
HOb: p<0,001

Fruit

Vegetables

Grains

Dairy

Fish

Poultry

Meat

Fat

p<0,001

Miscellaneous Discretionary
calories

Ready
Meals

Figure 4.2. Comparison of cost per food group in the Riksmaten Children study, subdivided into healthier options (HO) within the food group where
applicable, as median percentage of total food cost between low healthy eating index group scores (HEI <50, n=221) and high healthy eating index group
scores (HEI >70, n=202). Error bars represent the 25th and 75th percentile values.
ap-value for the entire food group, including the portion from the healthier option.
bHealthier Option, p-value for the healthier option part of the food group.
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4.3.2 Diet cost and quality in relation to
socioeconomic position
As the cost of healthy eating may have implications for public health, we
evaluated whether SEP was related to dietary cost and to the healthiness of
the diet in the Riksmaten Children study. There were significant differences
in both total HEI scores and total cost with respect to parental education and
occupation, but the magnitude of the differences was low (Table 4.7).
Children whose parents had a university degree (n=1 023) had an average
total HEI score 4,25 points higher (SD 0,61, p<0,001) and consumed a more
expensive diet (mean difference €0,17/4 184 kJ, SD 0,02, p=0,009) than
children with less-educated parents (primary school, n=73). Differences
among occupational levels were smaller but still significant for both total
HEI score (p=0,001) and cost (p=0,001). These differences remained after
adjusting for age and cost or total HEI score, but were weakened slightly
Table 4.7. Socioeconomic position of parents in the Riksmaten Children study
with respect to total dietary cost and total Healthy Eating Index score.

Parental education
Primary, n=73
Secondary ≤2 yrs, n=479
Secondary ≥3 yrs, n=542
University, n=1023
Parental occupation
Manual, non-skilled, n=218
Manual, skilled, n=362
Non-manual, lower, n=200
Non-manual, higher, n=1218
Self-employed, n=93

Cost €/4184 kJ (1000 kcal)
Adj.
a
mean 95%CI mean
95%CI
2,25 2,14-2,35 2,29 2,18-2,39
2,35 2,31-2,39 2,36 2,32-2,40
2,38 2,34-2,42 2,38 2,34-2,42
2,42 2,39-2,44 2,41 2,38-2,44
p=0,001†
p=0,035‡a

Total HEI score
Adj.
b
mean 95%CI mean
56,4 54,8-58,1 57,6
59,1 58,3-59,8 59,5
60,0 59,4-60,7 59,8
60,7 60,2-61,1 60,5
p<0,001†

2,35
2,31
2,35
2,42
2,40

58,7
59,8
59,0
60,6
59,0

2,29-2,42
2,27-2,35
2,29-2,41
2,39-2,44
2,30-2,51
p=0,001†

2,37
2,31
2,36
2,41
2,42

2,31-2,43
2,27-2,36
2,30-2,42
2,33-2,50
2,39-2,44
p=0,004‡a

57,6-59,8
59,0-60,6
57,9-60,2
60,2-61,0
57,5-60,6
p=0,001†

58,9
60,1
59,3
60,4
59,2

CI, Confidence Interval
a
Adjusted for total HEI score, age, and sex of child; bAdjusted for cost/1000€, age, and sex of child
†
p for difference between groups as calculated by ANOVA, ‡p for difference between groups as calculated by ANCOVA
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95%CI
55,9-59,3
58,8-60,1
59,1-60,5
60,0-61,0
p=0,002‡b
57,9-59,9
59,3-60,8
58,3-60,4
60,0-60,8
57,7-60,7
p=0,024‡b

Main findings

5 Discussion
5.1 Main findings
The main finding that can be taken from this thesis is that there are more
barriers to healthy dietary change than there are facilitators of these
changes. For instance, the impact of social relationships on dietary change
was a major barrier to sustainability (Paper II). Moreover, the higher costs of
healthier diets are likely to be a barrier against healthier food selection when
grocery shopping, especially for individuals with limited resources, thereby
making a healthy dietary change more difficult (Paper III, IV). However, by
identifying these barriers, actions can be taken to reduce their effects for
those wanting or needing to change their diet. Furthermore, the finding that
children diagnosed with CD only did minor changes in their food choices
despite the altered sensory quality of gluten-free replacement products
suggest that people choose to maintain their dietary habits and rather
substitute one product for another product within the same food group
(Paper I).

5.2 Methodological considerations
5.2.1 Participants (Paper I-IV)
Participants in the ETICS-diet study were all children who, during the
course of the study, became teenagers. Dietary habits often change during
this transitional phase, and studies have shown that the dietary intake of
adolescents is rather unhealthy (141-143). It was therefore very important to
control for these changes using control groups. Unfortunately, the age- and
sex-matched healthy control groups consisted of different children at
baseline and at follow-up. Hence, we cannot conclude that the differences in
dietary intake seen in the control group represent true dietary changes.
Nevertheless, as these children were randomly selected and the numbers of
participants in both control groups are relatively large, it is likely that the
observed differences reflect the dietary changes due to the transition into
adolescence. Furthermore, by using previously diagnosed CD cases as a
second control group, we were able to control for longitudinal changes in
children already eating a gluten-free diet. As participants were children, it
may be difficult to generalize the dietary changes made by the screened CD
group to other societal groups making dietary changes. Another aspect than
needs to be addressed was that all Swedish children with CD up to the age of
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16 receive subsidies covering most of the additional costs of gluten-free
products. Moreover, when newly diagnosed with CD, large assortments of
gluten-free products are provided for free to encourage the sufferer to find
palatable substitute products and to thereby increase compliance with the
gluten-free diet. The screened CD group may still have been receiving these
sample products, and so resulting in increased intake of the products
because of their availability. On the other hand, as gluten-free products are
much more expensive than their gluten-containing counterparts, there may
be a reduction in the bias in dietary choice due to financial reasons.,
Nevertheless, the participants’ dietary changes are informative with respect
to dietary choices within and between food groups when specific foods need
to be avoided.
The Mediterranean diet follow-up study was based on a small,
nonrepresentative sample of rheumatoid arthritis patients, predominantly
elderly women in Sweden. Thus, as norms and traditions may differ between
cultures and sub-cultures, the transferability of the results might be limited.
As participants were afflicted with a chronic, painful disease, they may have
had greater motivation for dietary change than others. Their motivation for
sustaining dietary change may also have differed if they felt an improvement
in their disease symptoms (114). Furthermore, five years had passed between
the intervention study and the time of the interview. There was the risk that
participants had forgotten aspects of eating the Mediterranean diet during
these years. Conversely, the advantage of examining the situation over a long
period of time may be that the reported experiences were those that made an
impact on their everyday lives and were therefore remembered. It may also
be possible to conclude that reported sustained changes had become
established parts of their everyday lives.
In the food cost studies (Paper III, IV) it is important to acknowledge that
the participants are not representative per se of the general Swedish
population. In the Mediterranean study (Paper III) most participants were
middle-aged to elderly women and many were retired due to either age or
disability. Nevertheless, macronutrient intake in the control group was
similar to the average intake in Sweden as measured by Riksmaten (130),
and the cost of the control diet was in agreement with the national average
spending on food and beverages (144). In the Riksmaten Children study
(Paper IV), all participants were children. In Sweden, all school children are
provided with free school lunches, and the majority of 4 year olds are
enrolled in day-care where all meals are free. Costs for these meals were
however calculated as if they were home-cooked and thus included in the
cost analysis. Both school and day-care meals are usually planned by
nutritionally trained managers (although often with budgetary restraints).
Hence, dietary intakes may be healthier in these settings than diets eaten
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within a family setting (145). In both studies, however, comparisons were
made between groups of approximately the same constitution. Therefore, the
conclusions of the studies are most likely accurate, but costs and intakes
from different food groups may not be transferrable to other societal groups.

5.2.2 Trustworthiness (Paper II)
To increase understanding of the difficulties of dietary change, it is
essential to investigate lived experiences related to dietary change (146).
Interviews guided by semistructured interview guides, where only initial
questions are asked and the interviewer encourages rich, unlimited answers,
makes it possible to capture important issues otherwise not addressed (147).
By asking follow-up questions and by using summarizing statements, the
likelihood of correctly grasping the respondents’ experiences increases. The
transferability of the results is somewhat limited, however; the majority of
respondents were older, all lived in a small area of Sweden, and were all
inflicted with a chronic disease. Nevertheless, their overall experiences of
dietary change are likely to be valid to some extent for several other societal
groups, as other researchers have found similar results (76, 148, 149).
In qualitative research, preconceptions and interpretations by researchers
influence the outcome (150), although it must be said that the same is also
true for quantitative research. It is likely that my profession as a dietician has
influenced my approach to this research area, although a great deal of
consideration was given to this possibility. A reflexive approach to the
problem, i.e., being cognizant of it throughout the research process, likely
reduced this influence (150). My profession may also have influenced the
respondents, although efforts were made to limit this bias. For instance, I
did not introduce myself as a dietician, but rather as a researcher who had
had dietetic training. Emphasis was made to my unawareness of experiences
related to dietary change and that the informants were “my teachers” (147).
One way to enhance credibility is to involve more than one researcher in the
analytical process (121). In the case of the Mediterranean diet follow-up
study (Paper II), categories derived from the data were created and
compared in a back-and-forth process involving both authors until
agreement was reached. The preconceptions of the researchers were
discussed both when designing the study and during the interviews, analysis,
and interpretation processes, thereby reducing bias (150).

5.2.3 Gender perspective (Paper I-IV)
Applying a gender perspective on studies of food and diet is highly relevant
as there are obvious gender differences in terms of both food work (151) and
food choices (38). In the ETICS-diet study (Paper I), a gender-based
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approach was taken, and all analyses were made both for the groups as a
whole as well as separately for girls and boys. However, due to the
abundance of available data, it was decided to separate the information into
two manuscripts, one analyzing the dietary changes for all adolescents
(Paper I), and one analyzing the changes for girls and boys separately. As the
analyses of gender differences was still in process when the thesis was to be
printed, only Paper I is included in the thesis.
The analysis of the Mediterranean diet follow-up study (Paper II) did not
set out to examine gender issues. The results nevertheless showed that
dietary change is indeed a gender issue. For instance, the participants’
experiences related to increased food work when eating a Mediterranean diet
may have been different if the majority of informants had been men, as food
work is primarily the chore of women (45, 151). The increase in food work
was also in part due to the spouses’ refusal to eat the Mediterranean diet. As
women tend to cater to the wishes of other household members (44, 45), the
refusal of some of the other members to change their diet forced the women
to cook two sets of dishes for their joint meals. It is also likely that the
participants’ perception of the Mediterranean diet would have been slightly
different if there had been more male participants, as the foods in the
Mediterranean diet (fish, chicken, fruit, vegetables) may be perceived as
‘more feminine’ foods (50) or as foods not complying with a masculine view
of ‘a proper meal’ (152). However, it should be noted that these issues may be
different for younger generations, where gender roles in the household may
have changed in terms of both who decides what to eat (49, 153, 154) and
who is responsible for the food work (69).
No gender approach was taken for the cost analysis studies (Paper III, IV).
These cost analyses were the first of their kind in Sweden, and we therefore
needed to establish an overall picture of the cost of a healthy diet. The
abundance of available data also made it necessary to focus presentation of
findings on the main aims of these studies. It would, however, be interesting
to analyze the cost of healthy diets from a gender perspective, as there were
significantly more girls in the highest cost quintile (Table 4.5, p<0,001).

5.2.4 Validity of reported dietary intake (Paper I, III,
IV)
Each of the methods used to collect dietary intake data for the included
studies has benefits and drawbacks (26). An FFQ (Paper I) is suitable when
the number of participants is high because of its ease to administer and its
low cost. Risks of misreporting increase, however, when reporting dietary
intake by means of an FFQ. The questionnaire consists of a fixed foods list,
and if these foods do not match the foods usually eaten by the subject, the

54

Methodological considerations

questionnaire will not be able to accurately capture average food intake. It
may also be troublesome for an individual to recall and assess an average
amount of food or food group intake for the preceding period of time, which
is required by the questionnaire. The conversion of reported food frequency
intake to amount in grams is yet another possible source of error. All of this
error may result in an over- or underestimation of dietary and nutrient
intake. Validation studies of dietary intakes as assessed by FFQs have shown
that over-reporting is more common among adolescents compared with
adults, but that on a group level, FFQs give a fairly accurate measure of total
EI for adolescents (155-157). In the ETICS-diet study, there were a fair
number of controls (n=619 and 447, baseline and follow-up respectively),
but the number of old and new CD cases was much lower (n=80, n=28,
respectively), with the result that their reported intakes are less reliable on a
group level. However, the study’s FFQ allowed participants to report specific
food items for some food groups, such as bread, and also consisted of more
detailed questions about gluten-containing products. Therefore, reports for
the intake of these food groups are likely to be more accurate than for other
food groups in the FFQ, thus strengthening the conclusions drawn with
respect to changes in dietary intake within gluten-containing food groups.
The DHI-method (Paper III) is expensive because of the time-consuming
interview that requires the attendance of a trained interviewer (it is not
unusual for an interview to last >1 h). The collected information must be
manually transferred into computer programs and assigned amounts in
grams and food codes from nutritional food databases, which is also tedious
and time consuming. In addition, the participant needs to be willing to offer
a rather large amount of time for the interview. The high cost makes the DHI
more suitable when investigating dietary intakes in small studies with fewer
participants, as in the Mediterranean diet study. The advantages of the DHI
are that the respondent can report detailed dietary intakes of consumed food
items, the use of specific recipes, and the amount ingested as assessed by
means of several complementary measures. The interviewer also has the
opportunity to immediately ask the respondent to clarify anything that is
misunderstood. However, there is a risk of interviewer-bias, as the
interviewer may influence the respondent by signaling opinions about
dietary choices. The DHI has nevertheless proven to be one of the more
accurate methods of dietary assessment when validated against the DLW
(117, 155) method, although under- and over-reporting of EI have both been
observed. This finding was also true for the Mediterranean diet cost study,
where only 4 out of 34 (11,8%) participants were identified as misreporters
by the Goldberg cut-off, which was calculated using individually assessed
PAL values.
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Food diaries (Paper IV) have the advantage of being prospective, thereby
not relying on participants’ memory of dietary intake. Diaries also make it
possible to report ingested food items and amounts in detail. However, to
achieve accurately described dietary intakes, some training or information
for the participants is necessary. As with the DHI, food diaries must be
manually transferred into computer programs and assigned food codes and
amounts in grams. Therefore, the food diary method is much more expensive
than the FFQ (although not as expensive as the DHI) and thus limits the
maximum number of participants. The validity of reported dietary intake by
the food diary method in children indicates that the method performs better
when used with younger children, and that underestimation increases as the
age of the child increases (155). This fact was indicated in the Riksmaten
Children study by the decreased FIL levels observed with increasing age
(119). This finding may pose a problem in the Riksmaten Children study, as
HEI-scores decreased with increased age. This finding may be due to higher
levels of misreporting with increased age but may also reflect a true pattern
of a decrease in diet quality with increasing age (141). However, there was no
difference in age when children were split into quintiles based on total diet
cost, whereas total HEI-scores rose with increased cost. Thus, the connection
between increased diet quality and diet cost is still likely to be accurate.
Obviously, all dietary assessment methods have associated difficulties
when measuring individual dietary intake. As misreported dietary intake
may seriously bias results, it is important to assess the validity of dietary
data and to take action to appropriately minimize the bias. Through the use
of the Goldberg cut-off, low- and high-energy reporters can be identified
(120). In the Riksmaten Children study (Paper IV), a cut-off of 1,06 (the
lowest possible cut-off for a 4-day dietary survey when no information on
individual PAL levels are available) was used in the original report (119). No
cut-off for high-energy reporters was used. As food diaries have a tendency
to under-report, this was a reasonable approach, which we chose not to
deviate from. Although we excluded obvious low-energy reporters, our cutoff point of EI/BMR = 1.06 is likely to have allowed some low-energy
reporters to be included. Because under-reporting is biased toward
unhealthy foods (158), it is possible that high HEI scores were
overestimated. This overestimation may be indicated by differences in FIL
between HEI groups. It is unclear, however, to what extent total food costs
may have been affected by selective under-reporting; there was a significant
difference in FIL between the highest and lowest cost quintiles, but it is likely
that the energy adjustment decreased the effect of the low energy reporters.
In the Mediterranean study (Paper III), both low- and high-energy reporters
were excluded by means of individually calculated cut-offs. The possible
selective under-reporting of unhealthy foods may have been higher in the
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Mediterranean diet group than in the control group, as participants were
informed about the importance of diet adherence. The ETICS-diet study
(Paper I), where the least accurate dietary assessment method (FFQ) was
used, also provided the opportunity to calculate individual cut-offs for the
follow-up dietary intake data, although a group-level cut-off was used for
baseline data. As expected, a large number of participants were identified as
misreporters. It was nevertheless decided to include misreporters in all
analyses because of i) the low number of acceptable reporters in the CDgroups and ii) the fact that the screened CD-group did not deviate in the
overall dietary pattern whether misreporters were included or not. However,
extreme misreporters (below and above the 5th and 95th percentiles of FIL,
respectively) were excluded from all analyses, thus likely decreasing the risk
of misleading conclusions. As all analyses were made both including and
excluding misreporters identified by Goldberg’s cut-off, the impact of
misreporters was controlled for.

5.2.5 Dietary indexes (Paper I, III, IV)
The use of dietary indexes to evaluate the healthiness of diets is often a
suitable method (159). The choice of index, however, may impact results and
conclusions. As the constitution of diets varies around the world, indexes
need to be designed or adjusted to account for regional dietary habits and
nutritional
recommendations.
Nevertheless,
there
are
some
recommendations stated by the WHO as suitable worldwide guidelines (3),
and an index based on these recommendations, such as the HDI (128),
would have the benefit of being comparable between countries and regions.
When regional recommendations deviate from WHO recommendations,
adjustments to accommodate for differences can be made easily, and results
from both original and adjusted indexes can be presented, as in Paper III.
When designing a dietary index, one has to choose between ease of
calculating the index and specificity of capturing important diet- and healthrelated variations. Often, the components of an index reflect the nature of
dietary data available to be analyzed. Thus, dietary indexes designed for data
collected by an FFQ might use a dichotomous scale (more than/less than), as
the FFQ has less validity on an individual level. A dichotomous scale limits
the distance between minimum and maximum index scores, making it more
difficult to distinguish the healthiness of diets between individuals. Provided
that the study population is large, this issue may not be a problem. If the
available dietary data is collected using a method that allows for more
specificity and which has higher individual validity, the dietary index may be
more complex. For instance, the HEI-2005 includes twelve components,
each of which is graded from zero to a maximum of five, ten, or 20 (132).
Thus, the total range is zero to 100, and it is thereby possible to detect
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nuances of dietary healthiness when comparing groups or, if dietary data are
sufficient, individuals. The HEI-2005 is, however, rather complicated to
calculate and is designed using the American dietary guidelines for reference
values. The choice to use HEI-2005 to evaluate the healthiness of dietary
intakes in the Riksmaten Children study (Paper IV) was made because the
dietary data allowed for a more complex analysis and because an index with
a wider range would allow for better comprehension of the data. The
components of HEI-2005 correspond to both WHO recommendations and
Swedish recommendations, and the only adjustments made were due to the
availability of ‘Swedish keyhole’-labeling and the difficulties of calculating
‘added sugar’. One HEI-component (sodium) showed no differences between
HEI-groups (p=0,845). This result may be explained by the fact that the
sodium content of the diet was calculated using the national food database
where standardized recipes are used (133). Hence, if the food diary of a child
did not contain details on salt intake, standardized values were used and
individual variations were largely lost. Using these standardized values may
have reduced differences in total HEI between HEI-groups. Alternatively, it
is possible that the high sodium intake is a true reflection of the diet, as it is
quite possible to have a high sodium intake while consuming an otherwise
healthy diet.
As the dietary intake data of the ETICS-diet study (Paper I) was collected
using an FFQ, suitable Swedish indexes were obtained from the NFA Food
index (125), and from the recently developed DQI-SNR (126). These two
indexes differ from each other in that the NFA Food index is based solely on
food intake, includes one more component (in its original form), and most
components are not dichotomous. The DQI-SNR consists of both nutritional
and food intakes, and all components are graded on a dichotomous scale.
Surprisingly, the two indexes gave somewhat inconsistent evaluations with
respect to the healthiness of the diets in the ETICS-diet study, although they
correlated fairly well as judged by both correlation analyses and rank
comparisons. This finding is likely due to the scales of the included
components. A dichotomous scale compress the range of the DQI-SNR, and
thus a higher number of individuals are likely to receive the same score.
Moreover, the dichotomous scale allows the DQI-SNR fewer nuances, i.e.,
each component is either ‘healthy’ or ‘not healthy’, whereas in real life the
intake of one component can be judged as, for example, ‘healthy’, ‘not totally
healthy, but not very bad’, or ‘not healthy’. The use of scoring ranges is
therefore likely to give a more accurate picture of the healthiness of a diet
(160). Although the DQI-SNR includes both foods and nutrients, which have
been proposed to be important when constructing dietary indexes (160), our
interpretation of the deviations in our results are that the NFA Food index
gives a better picture of the healthiness of the diet than the DQI-SNR.
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5.2.6 Food groups (Paper I, III, IV)
Classification of foods into food groups is often necessary, as it would
otherwise be very difficult to analyze dietary data and to draw conclusions.
However, there are no ‘golden standards’ as to how food groups should be
assembled. The thesaurus in the LanguaL website (161) displays several
different food grouping systems. For example, there are four different food
grouping systems presented solely under the ‘Product type: European Union
[A0356]’ heading. Although it would be preferable if different studies used
the same food group classification, thus allowing for comparisons between
studies, most studies create their own food groups. For the studies presented
in this thesis, different food groupings were used to fit the varied purposes of
the studies. Moreover, the use of dietary indexes sometimes provided food
groups hereby making it illogical to use another grouping system. Hence, it is
not possible to compare food group intakes between the studies presented
here.

5.2.7 Food cost data (Paper III, IV)
Although considerable effort was taken to verify the accuracy of food price
information, there were some shortcomings. In the Riksmaten Children
study (Paper IV), the lack of details about the consumed foods made it
necessary to use the average price of each food (e.g., one average price for
Falun sausage) instead of using more specific prices for different brands of
food (e.g., the average price for Scan Falun sausage). In the Mediterranean
diet study, where dietary data were more detailed, it was sometimes possible
to identify the brand name of a specific food, thereby allowing for increased
accuracy of price information. However, for the vast majority of foods,
average prices were used. The average prices reported by Statistics Sweden
were based on national average prices from all major brand chains. These
prices were also weighted by sales statistics and on brand level, where the
most frequently purchased brands had greater impacts on average prices
(Statistics Sweden, personal communication, 2005). Therefore, the price
information from Statistics Sweden is likely more accurate than prices
collected from stores. Fortunately, the majority of food items in both studies
were found in the Statistic Sweden reports, with only minor differences
between compared groups. While it cannot be said that there are differences
in healthiness between different brands of the same food, a French study
found that brand name foods had higher quality ingredients and higher
protein content than low-priced foods, while at the same time being 2,5
times more expensive (162). Thus, specific knowledge of the brands of foods
ingested would make it possible to more accurately assess differences in
dietary costs and, perhaps, also the healthiness of the diet.
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All food prices were retrospectively connected to the foods consumed by
participants. As a result, there is no way of determining the actual price they
paid for their food. It is likely that, for example, low-SEP households use
discounts and low-cost foods to reduce costs (163). These reduced costs
would increase differences in total food costs compared with high-SEP
families in the Riksmaten Children study (Paper IV). In the Mediterranean
diet study, the majority of participants were retired because of age or
disability. This fact likely lowers their household income and perhaps gives
them the extra time needed to take advantage of discounts. As the premises
were the same for both the Mediterranean diet and control groups, however,
it is unlikely that this factor biased the results.
Furthermore, food prices were collected an average of 4 (Paper III), and 7
(Paper IV) years after the diet survey was conducted. During these years,
prices may have changed both within and among food groups (164). These
price changes could have in turn affected dietary intake because cost is one
determinant of food purchase (80). It is also likely that, in the Riksmaten
Children study (Paper IV), the ready meals food group was underestimated,
as all meals were considered home-cooked unless clearly stated otherwise.
This factor could change the impact of ready meals on total food costs. It is
unclear how the underestimation would have affected food costs, however,
because this food group comprises meals bought in grocery stores, meals
from restaurants, and fast foods. The detailed dietary data available for the
Mediterranean diet study (Paper III) made it perfectly clear when foods
were eaten at restaurants or at home, but as restaurant meals only
constituted a very small part of their dietary intake, these meals were
separated into their components and allocated to their respective food group.

5.2.8 Socioeconomic position (Paper IV)
In line with other studies, this study showed a relationship between diet
quality and education and occupation level. The same patterns were seen
with respect to dietary cost. Higher education could reflect a better general
knowledge of healthy behavior, including nutrition (165), explaining the
higher HEI-score. Knowledge of the importance of nutrition could also
explain the higher dietary cost, as it may seem worthwhile to buy healthier
foods regardless of the cost. However, occupational categories were quite
broad and neither occupation nor education necessarily reflected disposable
income, which has been identified as a more important determinant for fruit
and vegetable consumption (166, 167). It is likely that more accurate markers
for SEP (168, 169), including disposable income, would have strengthened
the relationship between dietary cost and SEP. The relationship between
dietary cost, diet healthiness, and SEP also might have been weakened by the
inclusion of meals eaten at daycare or school. These meals were not freely
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chosen by the participants or their parents and might have differed from
their average dietary habits as low-SEP groups generally have less healthy
dietary habits (170-176).

5.3 What barriers make a healthy dietary change
difficult?
5.3.1 An everyday task
Food and eating are essential parts of life; we have to eat and to do so
repeatedly throughout life. This process would be overwhelming if we
constantly had to keep in mind every dimension of eating (e.g., deciding
what to eat, when to eat, managing the necessary food work). To manage, we
develop routines that we rely on in our everyday life (177). Dietary change
challenges these routines, which became obvious when the participants in
the Mediterranean diet study described their experiences related to dietary
change (Paper II). Even seemingly small changes in food work, such as the
need to plan ahead what to buy at the grocery store, or to follow recipes
when cooking, were described as demanding if these activities were not part
of an established routine. Because of the taken-for-granted nature of food
and eating (51), small increases in inconvenience for a single event become
major over the course of time, at least until new routines have been
established. As indicated in the Mediterranean diet study, it takes a long
time to develop new routines and to make a new diet part of everyday life.
One should also bear in mind that these participants, in most cases, were
retired and thus likely had plenty of time available. This might not be the
case for those having employment, where lack of time is identified as one
barrier against healthy dietary behaviors (178, 179). Another societal group
for whom time is a scarcity is the single-parent family (180) who often has a
less robust financial situation than the average family (181). Betsch et al.
investigated the effect of time pressure on dietary choices and found that,
although the intentions were to change dietary behavior in a healthy
direction, relapses to old habits were more commonwhen time was limited
(182). It is therefore likely that dietary changes that challenge existing
routines would be even more difficult to implement and sustain for those
with less time available than the participants in the Mediterranean diet
study.

5.3.2 Social relationships
In the Mediterranean diet study, most meals were eaten with others whose
reactions and opinions affected how participants perceived the dietary
change. For instance, there are rules or guidelines formed by traditions and
norms regarding what to eat in different contexts (39). As indicated by the
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participants, a dietary change often challenged the rules of what to eat.
Breaking the rules, for example, by not eating foods offered by others,
increased the risk of social disapproval. Social disapproval was a concern for
participants, and for some it was a major factor in why the dietary change
could not be sustained. Kearney et al. also found that middle-aged and
elderly women participating in a dietary intervention had more trouble
sustaining their diet if they were unwilling to risk social disapproval (76).
Although it could be argued that worries about social approval may be of
greater concern for an older generation, recent work by Olsson et al.
suggested that adolescents with CD also experienced these feelings and that
it was a barrier to dietary compliance (148).
Although the majority of the participants said that significant others,
primarily spouses, supported them, the actions of others were often anything
but supportive, e.g., refusing to eat the Mediterranean diet. This lack of
active support was an important barrier to the sustainability of dietary
changes. Thus, it is more important for significant others to act supportively
than to be emotionally supportive, as has been shown in other studies (7277). Others, outside of the household, also displayed the same pattern of
support; being emotionally supportive but not acting supportively. This
discrepancy may be due to their perceptions of the severity of the disease and
the validity of the diet in relation to the manifestation of disease symptoms.
The dietary treatment of rheumatoid arthritis is not generally understood or
accepted, and symptoms of noncompliance are not readily visible to others.
However, patients suffering from either coronary heart disease or CD have
experienced the same attitude from others regarding their special dietary
needs (75, 148) even though the relationship between diet and these diseases
is well established and the consequences of deviating from the diet may be
more obvious to others. This result suggests that knowledge about dietdisease relationships is not enough to resolve the problem of lack of support.
This idea is also reinforced by Paisley et al., who found no difference in
support from significant others regardless of whether the reason for dietary
change was medical or not (183).

5.3.3 Cost of healthy eating
The finding that those eating healthier diets have higher food costs is in
agreement with international studies of dietary costs (91, 95, 96, 99, 184).
Hence, the cost of healthy eating may be a barrier to dietary change. As
theoretical diet plans show that it is possible to consume a healthy diet at a
low cost (86), it was of interest to examine why the Mediterranean diet and
the healthiest diets in the Riksmaten Children study were more expensive. In
short, three different reasons for the higher cost of healthy diets were found.
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First, energy-dense foods are cheaper, as measured by cost per calorie
(185). In the Riksmaten Children study, energy density decreased when food
expenses and the healthiness of the diet increased, as has also been shown by
others (91, 184). The Mediterranean diet study showed that one of the most
energy-dilute food groups (vegetables) had the highest cost per MJ, and the
most energy-dense group (fats) had the lowest cost. Because energy density
can serve as a marker for dietary quality (24) (i.e., the lower the energy
density, the better the dietary quality), it makes sense that those consuming
an energy-dense diet had low HEI scores. In the Riksmaten Children study,
those with high HEI scores spent approximately 25% of their food budget on
fruit and vegetables, food groups characterized by their low energy density,
whereas the low HEI-score groups spent 25% of their food budget on
discretionary calories, for which energy density is high. The Mediterranean
diet group spent more than one-third of their food budget on fruits and
vegetables. Another explanation for why energy density is associated with
diet cost is that one must eat more food to reach caloric equilibrium if low
energy-density foods are chosen (186). Although food prices differ between
and within food groups, almost all foods cost money, and increasing food
intake when eating low energy-dense diets will therefore increase food costs.
Alternatively, if one of the reasons for a healthy dietary change is weightloss, it is possible that selecting a less energy-dense diet does not result in
increased costs, as indicated by the unadjusted comparison of diet cost
between the Mediterranean diet group and the control group.
Second, price differences between healthy and less-healthy products within
and between food groups may be unfavorable for a healthier diet. This
difference was apparent for the dairy group in the Riksmaten Children study,
where healthier alternatives within the food group were approximately twice
as expensive, and for the meat group whose healthier options were on
average €1 more expensive per kilogram. On the other hand, whole-grain
products and healthier fat products were, in fact, cheaper per gram
compared with their respective food groups as a whole. Thus, within some
food groups, it is possible to choose healthier alternatives without increasing
food costs, whereas in other food groups, food costs are likely to increase if
healthier alternatives are chosen. Differences in pricing between food groups
may also increase the cost of healthy diets, especially if a healthy diet
requires high intakes from those food groups. In the Riksmaten Children
study, multiple regression analysis showed that fish, meat, fruit, and ready
meals accounted for more than half of the differences in total cost. With the
exception of fruit, these food groups represented those with the highest cost
per gram, and fish was the second most expensive food group as measured
by €/MJ in the Mediterranean diet study. These were also food groups in
which relative intakes increased the most among cost quintiles, which has
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also been shown in other studies when stratifying intake by total dietary cost
(98, 184). High intakes of fish and fruit are consistent with healthy eating,
but ready meals and meat are not generally considered healthy (12). More
than half of the meat consumption in the highest cost quintile, however,
consisted of healthier options, such as lean meat and low-fat products. The
healthiness of ready meals varies greatly depending on product type, and
meals at restaurants are likely to be healthier than fast-food meals (187). In
Sweden, it is generally more expensive to dine at restaurants than to buy fast
foods, and the higher average cost for ready meals in the highest cost quintile
could be due to a higher proportion of restaurant meals. Other studies have
also found that fruit and vegetables account for a high proportion of the food
budget (92, 95, 185), especially in healthier diets. Therefore, total food cost
will increase if healthier food choices lead to higher intake from food groups
in which average prices are high, and costs will increase even further if
healthier selections within food groups have higher prices than the group
average.
Third, healthier diets may be more expensive because they often include a
wider variety of foods (188). In the Riksmaten Children study, the highest
cost quintile consumed the largest number of unique food items, as did the
high HEI-score group. On a food group level, fruit, vegetables, fish, meat
(healthier options), and ready meals accounted for most of the difference in
variety. These food groups are also those in which relative intake and cost
per gram increases the most with rising food costs. The Mediterranean diet
group consumed more expensive food items, as measured by cost per MJ, in
the poultry and fruit food groups. These were the food groups in which
participants were instructed to increase their intake. This implies that a
larger intake within food groups will comprise greater variety, perhaps
because it may not be satisfying to eat the same food repeatedly. It also
implies that it may not be possible to find alternative foods within the same
food group at the same price; therefore dietary costs would rise with
increasing dietary variety.
An important question not considered in these studies is whether healthy
diets cost more if indirect costs are included. If healthy eating requires more
food work, for instance, as indicated in the Mediterranean diet study (Paper
II), the difference in total cost (monetary and indirect) will increase even
further (105). There is also an overall trend toward less home cooking and a
higher intake of ready-cooked meals eaten either at home or in restaurants,
indicating an increasing demand for convenience (189). The results from the
ETICS-diet study (Paper I) also implies that convenience is important as the
screened CD group reduced the intake of food groups where gluten-free
substitutes are less convenient to use (e.g., pizza, fish sticks). It is reasonable
to assume that food costs would increase if the proportion of ready-cooked
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meals increases, but whether the increase would be the same for both
healthy and less healthy diets is difficult to assess. It is also difficult to say
whether healthy and less healthy diets would have the same frequency of
ready-cooked meals, i.e., whether it is as possible to find healthy readycooked meals as it is to find ‛not-so-healthy’ meals. Of even more interest is
to what extent total costs would differ between the diets if there was a
discrepancy in the availability of ready-cooked meals. If convenience is an
important factor, it is highly valued by the individual. Therefore, the
perceived total cost of the less healthy diet would be lower if this diet is more
convenient. Thus, indirect costs may be of great importance, and several
studies have identified them to be major barriers to shifting dietary habits in
a healthy direction (81, 82, 190, 191).

When resources are limited
Time and money are in most cases limited and restraining resources for
any individual. The findings that healthier diets are related to higher dietary
costs, and that food work increases with healthy dietary change, will thus
have greater implications for certain societal groups, such as those with low
SEP. In the Riksmaten Children study, we found a small but significant
indication that children whose parents had lower educational and
occupational levels consumed a cheaper and less healthy diet. The
relationship between dietary quality and SEP agrees with several other
studies based on both Swedish and international data (170-176). There are,
however, few studies examining the relationship between actual dietary costs
and SEP. Waterlander et al. found no difference in actual food costs among
income levels in Dutch adults. They suggested, however, that the lack of
significance could be due to the small number of participants in the lowincome groups (96). Alternatively, other studies have shown that low-SEP
groups spend less money on food (163, 192) and purchase less healthy food
(163, 193, 194), indicating the likelihood of a correlation between lower
actual dietary costs and lower SEP. This finding suggests that one of the
reasons for the less healthy dietary pattern associated with low SEP is the
cost of healthy eating, and thus food cost becomes one explanation for the
disparities in health between high- and low-SEP groups (11, 195). The
increases in food work when changing to a healthier diet may also enforce
disparities in health between high- and low-SEP groups, as certain low-SEP
groups, such as single parents, have less time available (180).
It is important, however, to consider that higher costs for a healthy diet
also have implications for the dietary choices of most people. For each
decision over what to buy, the individual considers the benefits (e.g., taste,
satiating ability, nutritional value) and the opportunity cost (i.e., buying this
one item may inhibit the purchase of another) (196). If the opportunity cost
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is perceived to be higher than the perceived benefits, the choice will be for
the other item. This explanation implies that regardless of the actual
monetary resources available, high costs for healthy food items may be
perceived as too expensive in a given situation. On the other hand, increasing
the perceived benefits of the food item could counteract this situation. For
instance, increased knowledge about the related health benefits may increase
the perceived benefits to the extent that it they are higher than the perceived
opportunity costs, thereby facilitating the purchase of the healthier food
items.

5.4 What might facilitate healthy dietary
change?
A key factor for implementing and sustaining dietary change is personal
motivation. One necessary factor for personal motivation is to have a need
for the dietary change (57), for instance for an increase in health (61). In the
Mediterranean diet study, health benefits were the foundation for wanting
to continue the change even for a short period following the intervention.
This finding is consistent with other studies (52, 197). Nevertheless, almost
all who said that they experienced an improvement in health and clearly
stated that they would have wanted to continue eating the diet did not
manage to do so because of different barriers.
To sustain dietary change, it may be necessary to turn the diet into ‘one’s
own’ by shaping the diet into a system that integrates personal values and
strategies (75). In the Mediterranean study, those who made sustainable
changes exemplified this concept by saying that it was acceptable to deviate
from the diet on certain occasions, for example, when invited to dinner at a
friend’s house, or by finding recipes that corresponded with both the diet
and personal taste. It was also easier to implement changes when the
Mediterranean diet had similarities with the ordinary food habits of the
household. If a healthy dietary change is adapted to existing dietary habits,
for example, by the choice of cooking methods or by finding healthier
alternatives within food groups, this adaptation minimizes the
inconveniences of the dietary change, and thus barriers to the changes are
likely to be reduced. When implementing dietary changes, it may also be
beneficial to be aware of known caveats, including how to act when invited to
dinner, and to have strategies for handling such situations (198). It might
also be important to know that it takes time to establish new routines;
Prochaska in the transtheoretical model suggests a minimum of six months
of health behavior change is required before the maintenance phase of a
change ends and the new habit is established (199). During this time, it can
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be anticipated that the dietary change will be perceived as burdensome,
although the barriers are likely to decline over time.
Some healthy dietary changes are easier to implement and sustain than
others. All participants in the Mediterranean diet study (Paper II) stated
that they had sustained the change of fat used in cooking, and most had
increased their fruit and vegetable intake. The relative ease of making small
changes and keeping to them in this way has also been shown in other
studies (191, 200, 201). Such changes do not necessarily increase the amount
of food work, involve other household members explicitly, or necessarily
negatively affect the taste of the food. Although these changes can be seen as
small, they are healthier choices and can be seen as evidence that even a
short period of dietary change (three months) can lead to improvements in
overall dietary habits. The changes made by the children after their diagnosis
of CD in the ETICS-diet study (Paper I) also suggest that we are prone to
keeping our habitual food choices, even though the replacement products
have dissimilar sensory perceptions. For instance, if we usually eat bread as a
part of our breakfast, it is likely that we would want to maintain this habit
even if we needed to choose another type of bread. However, whether we
maintain this habit depends somewhat on the convenience of the substitute
products. The newly diagnosed CD children markedly reduced their intake of
pizza, pastries, chicken nuggets, and fish sticks. Gluten-free alternatives to
these products are not readily available on the market. For example, glutenfree pizza can rarely be ordered from the local pizzeria, and the only
available option may be to prepare these food items ‘from scratch’ at home.
This unavailability not only reduces the convenience because of the
increased effort but may also induce feelings of alienation, as these foods are
often eaten outside of home in the company of others (148). In all, it appears
that a healthy dietary change can be facilitated by substituting healthier
options for food products that are part of established dietary habits, as long
as the healthier products are readily available and do not affect other
household members.
Despite the finding that those consuming the healthier diets ate more
expensive diets, there were large variations within the groups. For instance,
in the Riksmaten Children study, two of those having a total HEI score of
>80 had a total food cost of approximately €2,2/1 000 kcal, which is
approximately the same as the mean cost of the least healthy diets,
indicating that it is quite possible to eat a healthy diet without increasing
food costs. The analysis of the costs of food groups indicated that for certain
food groups the cost of healthier alternatives was actually lower. Changing to
healthier fats used for use in cooking or as spreads, and choosing wholegrain
bread may actually lower food costs. Furthermore, it has been shown that a
healthier diet can in theory be achieved for the same cost by transferring
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costs between food groups. The report, ‘Vad kostar hållbara matvanor?
[The cost of sustainable food habits]‘ (86), makes theoretical calculations
showing that by cutting the expenses for discretionary calories (including
alcoholic beverages) by half and meat and meat products by one third, it was
possible to double the expenses for fruit and vegetables and still be able to
reduce total food cost by more than €600 for one year. If the same
transformation were theoretically computed for the Riksmaten Children
study, i.e., the low-HEI group reduced their spending on discretionary
calories by €0,27/4 184 kJ, matching the amount spent by the high-HEI
group, and instead spending that amount on fruit (100 g/4 184 kJ) and
vegetables (50 g/4 184 kJ), they would increase their average total HEI score
by approximately 15 points for the same cost. Such a dietary transition
would, however, lead to a group average of only about 60, which, although in
line with the group average of all children in the study, is well below the 80
points indicating an overall healthy diet (134). Nevertheless, it is likely that
one way to increase healthiness of a diet and at the same time reduce food
costs is to increase consumption of vegetarian foods, as the average price for
this food group is several times lower than the average price of meat.
However, to be able to make a healthy dietary change without increasing
dietary costs, it may be necessary to have certain cooking skills and perhaps
more time available for food work. There are, however, few opportunities to
increase general cooking skills at a societal level, but the subject of home
economics in primary schools is one arena where this could be implemented.
It is also possible that an initial higher cost of changing to a healthier diet
decreases over time as an individual develops cooking skills and finds food
items consistent with a healthy diet at more reasonable (103).

5.5 Implications for further research
As the need for healthy dietary changes is high, it is important to further
investigate barriers to and facilitators of dietary changes. One area where
more research is needed is on the implications of social relationships on
dietary change from the viewpoint of both those making the change and
those around them. As previously stated, the majority of people consume
some or most meals with other individuals, and if others have strong
influence over a person’s dietary choices, this factor needs to be taken into
account by nutrition professionals. Another area where more research is
needed is the cost of a healthy diet. The major disadvantage of the food cost
studies included in this thesis was the assumptions made when
retrospectively connecting food prices to dietary data, which could have
biased the results. Future studies should focus on true food expenditure,
including discounts, in combination with detailed dietary intake data. If
conclusions regarding food costs and SEP are to be drawn, it is also
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important to include valid SEP variables, preferably with information
regarding disposable income. It would also be of great value if the indirect
costs of healthy eating were included. Longitudinal studies of dietary change
within certain contexts, such as transitional phases in life or when
necessitated by a disease, would also be of great value. It is important,
however, to keep in mind that, as society’s dietary behavior constantly
changes, matched control groups are essential if changes within a specific
group is the point of interest.
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6 Conclusions
Children only make minor changes in their overall dietary habits when
they are diagnosed with CD and required to remove gluten from their diet.
Visible changes were reductions within food groups where gluten-free
alternatives are not readily available, such as pizza and pastries. At the same
time, they tended to continue eating, for example, bread and pasta, despite
the changes in sensory qualities that are unavoidable when gluten is
substituted for gluten-free ingredients. It could therefore be interpreted that
it takes a great deal of discomfort to change the habits of food selection
within and between food groups. This finding implies that healthy dietary
changes may be facilitated by guidance to healthier alternatives within food
groups but also implies that it may be difficult to substitute one unhealthy
dietary item with a healthier alternative if this alternative comes from a
completely different food group.
Experiences of dietary change showed that social relationships were more
of a barrier to, than a facilitator of, sustainable healthy dietary changes. The
most important relationships were those within the household, where the
practical support of a spouse was one determent in whether the dietary
change was sustained or not. Another major barrier experienced was the
increase in food work. This increased work was a result of both the deviation
from everyday routines as well as from lack of spousal support. Therefore, to
achieve successful healthy dietary changes, it is important to involve family
members in the process. This involvement could increase their practical
support and make it possible to find mediating ways of increasing diet
healthiness, while at the same time accommodating the preferences of all
family members. It is also important to provide the individuals changing
their diets with strategies to minimize increases in food work and to handle
troublesome situations, for instance dining with friends.
Diets identified as healthier were more expensive than less healthy diets.
Reasons for the discrepancy in diet costs between healthy and less healthy
diets were as follows: i) cost in relation to energy density, as less energydense foods were both healthier and more expensive as measured by cost per
energy unit, ii) price differences within and between food groups, where
healthier foods were often more expensive than less healthy foods, and iii)
dietary variety, where a more varied diet (as measured by number of
individual food items) was associated with higher dietary costs. The
increased variety was most apparent within healthier food groups, perhaps
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because of a need for variety within food groups when intake is high, thereby
making it difficult to purchase low-cost alternatives. It is also likely that by
adding the indirect costs of a healthy diet, the discrepancy between healthy
and less healthy diets would increase even further. Consequently, the cost of
a healthy diet may be a barrier to healthy dietary changes, especially for
those with limited financial and time resources. To facilitate healthy dietary
changes, this problem needs to be addressed on multiple levels in society.
For instance, increased knowledge regarding the connection between diet
and health may shift the balance between the perceived benefits and costs of
a healthier food item. Knowledge of cooking methods and nutritional values
of different food items, and information that reveals the possibility of
cooking cheap, tasty and nutritious dishes with very little increases in food
work, may also facilitate healthy dietary habits. These habits should
preferably be implemented early in life, thus the primary school subject of
home economics is especially suitable. It is also important for nutrition
professionals to keep in mind the cost of healthy eating when aiding
individuals in a dietary change process, as this will increase the probability of
successful implementation and sustenance of a healthy diet. Nevertheless, it
imposes great challenges to the clinical professional to help those under their
care meet the requirements of a healthy diet while at the same time
considering costs and individual preferences.
There was a relationship, however weak, between SEP and diet cost, where
children whose parents had lower educational or occupational levels
consumed cheaper, less healthy diets. This finding indicates that diet costs
may be one part of the inequality in health between high- and low-SEP
groups in Sweden.
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APPENDICES

9 Appendices
9.1 Appendix 1
Interview guide Mediterranean diet rheumatoid arthritis

Demografic information:
Name:
Age:
Constitution of household:

Occupation/other:

Education:

Disease duration:

88

Opening: Who is in charge of the household?
”Cooking”
Overlaying questions to relate to:
 Have you changed your dietary habits
after you had your diagnose?
 Did you need to change anything due to
your diagnose?
If there has been a change:
 Why have you changed your dietary
habits? Due to RA or something else?

Who is the cook of your family?
Does your illness affect your capabilities when it
comes to cooking?
Who is in charge of grocery shopping?
Knowledge
Traditions
Time
Managing kitchen utensils

”The dietary change”
Are you still eating a Mediterranean diet?
What is/was it like to eat a Mediterranean diet?
Removed/added food items?
Range of products
Taste
Cost – maybe connect to income
Time for shopping
Time for cooking
Healthy
Family
Traditions

Follow-up questions:
 Tell me more about that
 Tell me of a specific situation
 Please explain more in depth
 Can you elaborate on that?
 How did you react?
 What came to mind in that
situation?

Theme ”External influences”
Do you experience external influences concerning what to eat?
Medical professionells
Authorities
Evaluating questions:
Friends
 Time consumption? Leisure/Work?
Family
Fellow rheumatics
 Taste? Good/Bad?
Media

Theme ”Eating”
With whom do you usually eat?
Socially
Eating at friends5
Restaurants
“Prudent”
Availability
Pain
Managing cutlery

Concluding questions:
 Please tell me the most positive/negative
things about…
 Is there something else you would like to
tell me?

Theme ”Own thoughts”

Summarize the main information as I’ve
perceived them!

How do you value food and eating? Priority
compared to other things
Conscience
Body weight
Well-being short/long term
Food and the rheumatic disease



Would it be possible to contact you again
for clarification or further information?

5 Added during the course of the study
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