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Abstract

Introduction

Sufficient dietary intake in early childhood is essential for an adequate supply of important
nutrients for developmentand growth, and for establishing healthy dietary habits at an early
stage of life. Recommendations regarding the appropriate age of introduction to solid foods
have changedoverthe past20years, and both internationally and nationally, has thisbeena
topic of much debate. The third nationally representative Spedkost survey was conducted in
2018/2019, providingupdated informationabout thedietary habits of infantsaged 6 and 12
months. Dietary intake in early childhood consists of a wide range of different foods and
nutrients. Dietary indices offer the possibility to evaluate dietary quality by comparing
guidelines and nutrient recommendations. Due to limited knowledge about diet quality and
variety in Norwegian children, this master thesis aimed to develop a diet quality and variety
index for Norwegian childrenat 12 months ofage, andto explore possible differences in the
diet quality and variety indexscore according to age of introductionto solid foods and
selected parental and child characteristics.

Methods

A sample 0f 3000 motherand infant pairs was invited to the Spedkostsurvey at 6and 12
months ofage. The study had a longitudinal design wherethe same infants were invited to
participate in the study whentheywere 6 months and 12 months of age. Dietary data were
collected through a semi-quantitative food frequency questionnaire at 6and 12 months ofage,
and adiet quality and variety indexwas developed for children aged 12 months. The diet
quality and variety indexwas mainly based onthe Norwegian dietary guidelines foradults
and infants. The difference in indexscore at 12 months ofage between groups introduced to
solid foodsat 4.5months ofage orearlierand at 5.0 months ofage or later was assessed.
Differences in indexscores between differentgroups according to parentaland child

characteristics were also evaluated.
Results

The mean diet quality and variety indexscore in the total sample was 7.6 (SD 0.8) out 0f 10.0
possible points. There was nodifference in the diet quality and variety indexscore between
the group of childrenintroduced to solid foods at 4.5 months ofage orearlier,and the group

introduced tosolid foods at 5.0 months ofage or later (p=0.838). Multivariate analysis



showedthatthe dietquality and variety indexscore was significantly associated with birth
weight, infant eating-related problems, parental education, maternal family situation,
maternalwork situation,andparityin the totalsample.

Conclusion

To ourknowledge, adiet quality andvariety indexscoremade for children at 12 months of
age has notpreviously beendonein Norway. Such diet indices are a novel way of presenting
a holistic view ofthe dietary intake and the dietary variety among children at thisage. The
mean diet quality and variety indexwas overall high, and nodifference in the score was seen
accordingto age of introductionto solid foods. Results indicated thatthe score was
significantly associated with some parentaland child background characteristics. Due to
possible challenges in the diet with increasing ageandthatearly food habits createa
foundationfor healthy food habits later in life, the averagediet quality and variety indexscore
could have the potential to be improved to prevent a falling diet quality and variety with
increasingage. Further research ondiet quality andvariety in children is required to assess
howthe diet is affected by factors suchas ageof introductionto solid foods and parental and
child characteristics.
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1 Introduction

Sufficient dietary intake in infancyandearly childhood is essential foran adequatesupply of
essential nutrients for developmentandgrowth, and for establishing healthy food habits in the
first years of life (1, 2). Infancy is a period ofrapid growth and high nutritional requirements,
in addition to substantial changes in the diet with new foods and feeding experiences (2).
Taste preferences and food habits develop early in life (3). Thus introductionofsolid foods to
infants is essential for establishing healthy and diverse eating habits (4), which could
contribute to the prevention of non-communicable diseases later in life (5). There is suggested
that the first thousand days in a child’s life represent a window of opportunity for establishing
healthy dietary habits with a potential impact on dietary habits later in childhood and
adulthood (6).

1.1 Development of the diet the first year of life

1.11 Breastfeeding
Breastmilk is a central component in the infant’s diet in the first year of life and the natural

form of infant feeding frombirth (7). An Infant is definedas being0to 12 months ofage in
this paper. Breastmilk is well established to have positive health effects, both short and long
term for the infant and the mother (8, 9). Breastmilk is a complexbioactive fluid containing
most ofthe essential nutrients (except vitamin D) the infant needs during the early period of
life (10). Breastmilk is beneficial forthe development of the brainand the immune systemfor
the infant and contains several enzymes that aid in digestionand maturationofthe infant’s
gastrointestinal tract system (10, 11). There is convincing evidencethat breastfeedinghasa
protective effect ongastrointestinal tract infections in infancy, and that being breastfed
reducesthe risk of obesity anddiabetes in childhood and lateryears (8, 12, 13). Studies show
that breastfeeding may also have a protective effecton irritable bowel diseaseand coeliac
diseaselaterin life (12). Moreover, breastfeeding may have beneficial effects on theinfant’s
IQ and developmental scoresin later childhood (12, 13). A recent large cohortstudy found
breastfeedingin infancy to be associated with higher 1Q scores, educational level, and income
at 30 years ofage whenadjusted for confounding factors such as parental education and
monthly family income (14). Furthermore, research suggestthatbreastfeeding may have some



favorable maternal health effects, suchas areducedrisk oftype 2 diabetes, breast, and
ovarian cancer in the mother, as well as aid in maintaining a healthy body weight post-
pregnancy (9, 15).

1.1.2 Infant Formula
Infant formula is the only adequate substitute for breastmilkand is created to imitate the

content of breastmilk (16). Infant formula is often based oneither cow’s milk or soy milk and
supplemented with different nutrients and other compounds to best mimic the nutritional
values in breastmilk and to attain health benefits for the infant(16, 17). There are also
specialized formulas adjustedto fit dietary requirements for infants with special needs, such
as amino acid-based formulas or rice-based formulas (16). However, unlike breastmilk, infant
formula is lacking bioactive components thatcan aid in digestionand gut maturation for the
infant (17).

1.1.3 Solidfoods
Solid foods are definedas any other foods besides breastmilk, formula, liquids (juice, soft

drinks, cow’s milk, ect.), and liquids and syrups containing vitamins and minerals in this
paper. At 6 months ofage, exclusive breastfeeding is notsufficient tomeet the infant’s
increased requirements forenergy and nutrients, and introductionto solid foods is necessary
(11, 18, 19). Iron is an essential nutrient for humans, but especially important for infants
because oftheirrapid growth of organs and expanding blood volume (20). Infants are often
self-sufficientwith iron frombirth and up to 6 months ofage because of the iron storage they
gain fromtheirmother’s bloodduring pregnancy if the iron status in the mother is adequate
(20, 21). Also, iron-enrichedinfantformulais asource of iron forinfants using formula (16).
At 6 months ofage, theamount of iron in the breastmilkis insufficient to covertheinfant’s
need foriron if exclusively breastfed, eventhoughthebioavailability ofiron in breastmilk is
high (20, 22, 23). Therefore, the introductionofsolid foods after the age of 6 monthsis vital
to preventiron deficiency in infants, which canlead to poor neurodevelopment, growth
retardationandimpaired immune responses (19, 20).

In addition tothe increased need for energy and nutrients, it is essential to start introducing
solid foodsto the infant to ensurethe acceptance of newfoods and flavors during an early
stage of life (10). The sensory experiences associated with solid foods, such as flavors and
textures, as wellas the social context of complementary feeding, all contributeto cognitive,
social,and emotional developmentforthe infant (10). Recent studies have pointed towards

the lack of dietary diversity in children’s diets, with particular concerns about a low intake of
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fruit and vegetables, anda high intake of processed foods, which has been linked to a higher
risk of developingnon-communicable diseases later in life (24). Picky eating and food
neophobia in infantsand childrenis a widely studied topic and of interestseen in the light of
dietary quality and diversity in infants and children (24). Picky eating is defined as inadequate
intakes or rejection of familiar or novel foods (4). Food neophobia is generally defined asthe
reluctanceto eat orto try newfoods andusually developat 2to 5 years ofage (4). Food
neophobia has, in a recent study, beenassociated with a lower intake of vegetablesanda
generally lower dietary diversity in Australian children aged 2to 5years (24). However, there
are lacking studies on dietary diversity and adequacy in Norwegianinfants and children (25).

1.2 Recommendations

1.21 Norwegiandietary guidelines for infants 0-12 months of age

The Norwegian dietary guidelines for infant feeding state that breastmilk is the best option for
infant feeding the first months of life, and it is recommended to exclusively breastfeed for the
first 4 months of life or longer (11). The guidelines further state thatexclusive breastfeeding
the first 6 months of life is safe if the infant grows adequately, and the mother is content with
breastfeeding (18). The World Health Organization (WHO) defines exclusive breastfeeding as
the infant receivingno other foods or drinks (besides drops or syrups containing vitamins and
minerals) but breastmilk (26). If exclusive breastfeedingis insufficient to coverthe infant’s
nutritional requirements, not possible, safe, or wanted, theonly feeding option for infants the
first 4 months of life is infant formula (18). Breastfeeding, in addition to infant formula, is
recommended if possible because of the beneficial compounds in the breastmilk (18).
Furthermore, the dietary guidelines recommend partial breastfeeding throughout the first year
and longer, if possible, and wanted for the mother (18). WHO defines partial breastfeeding as
the infant receiving other foods or breastmilk substitutes in additionto breastmilk (27).

The Norwegian dietary guidelines statethatsolid foods should notbe introduced tothe infant
before 4months ofage (18). The most favorable time for the introductionto solid foods has
been atopic of debate internationally and reflects the considerable variationin
recommendations between countries (19). WHO defines complementary feedingas; “The
process startingwhenbreast milk alone is no longer sufficient to meet the nutritional
requirementsofinfants,andthereforeotherfoodsandliquidsare needed,alongwith
breastmilk” (28). If the infantshowssignsofneedingmore energythan exclusive
breastfeedingcan provide, orshowsan interestin newfoods, the guidelines recommend to
start carefully with solid foods between4and 6 months ofage (18). If the infant is formula fed,
# is also



recommended to startcarefully introducing solid foods to the infantat 4 months of age due to
lack of variation in flavor notesin the infant formula (18). Breastmilk or infant formula
shouldstillbe the primary source of energy to cover the infant’s nutritional requirements
while introducing solid foods (18). The guidelines further state that solid foods should be
introduced at 6 months ofage at the latest (18).

The introduction to solid foods for the infantshould include only small tastings of foods at the
beginning (18). The quantity of foods should be increased carefully over days and weeks
accordingto the infant’s needs and signals with a varied selectionoffoods in a liquid or finely
mashed consistency (18). Foods may be given as more lumpy textures as the infant getsolder
(18). The Norwegian dietary guidelines recommend choosing nutrient-rich foods, suchas
whole-grain products, iron-enriched porridge, fruits and vegetables, plantoils, lean meats,
fish, and legumes for the infant (18). Furthermore, foods highin salt should be avoided when
introducing solid foods to theinfant because the infant’s kidneys are not fully developed (18).
It isadvisednottoincludecow’s milk as a beverage orin porridge before 12 months ofage
because ofthe low contentofiron in cow's milk, making less roomfor other iron-rich foods
(18). The infant can consume smallamounts of cow’s milk in cooking oras yogurt at the age
of 10 months, butthe serving sizes should be small (2-3 spoons of yogurt) (18). Foods high in
fat and sugar may make less roomfor nutritious foods and should be limited (18). The
Norwegian dietary guidelines recommend vitamin D supplements in the formofcod liveroil
or vitamin D drops from4 weeks of age to reach thedaily requirement of 10 micrograms of
vitamin D per day (18).

1.22 Dietaryrecommendations for childrenat 12 months of age
At 12 months ofage, children can mostly eat the same foods as the rest of the family (29).

Children are defined as beingat 12months ofage orolder in this paper. Similar to infants,
children around 12 months ofage have highrequirements of micronutrients per kilogramof
body weight, together with a small gastric capacity for foods (30). Therefore, meals offered to
children should be small, but nutrient-dense, to ensure an adequate intake of macro-and
micronutrients (30, 31). The Norwegian dietary guidelines for children at 12 months ofage
recommend introducing thechild to a variety of differentfoods and food groups, as well as
offer meals regularly throughout theday (29). The dietary guidelines for children aged 12
months are generally similar to the dietary guidelines for the adult population, which
recommend havinga varied selection of foods anda balanced diet with mostly plant-based
foods, which are limited in foods high in fat, sugar, andsalt (32). Children at 12 months of
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age have about one-third ofthe energy intake thatadults have (12). Simultaneously, the
serving sizes in the dietary guidelines should also be smaller to fit children at 12 months of
age.

Fruits, berries,and vegetables

The recommendedamount of fruits and vegetables for children is five servings perday,
similar to the adult recommendation, which is equivalent to 500 gram per day foradults (33).
The Norwegian dietary guidelines do notinclude recommended amounts of fruit and
vegetables for children at 12 months ofage (32). However, the British nutrition foundation
has determinedthat appropriate daily servingsizes for fruits and vegetables for childrenaged
12 months are about half of the adult recommended servingsizes (34).

Fish

Fish is recommended to consume abouttwo to three times per week for the whole population,
which is equivalentto 300-450 grams per week for adults (33). The Norwegian dietary
guidelinesdo notinclude recommended amounts of fish in grams for children at 12 months of
age. The American heart association has determined thatservingsizes for fish for children at
12 months ofage are 1to 1%2 ounces (28-42 grams) (35), which can compare to about half of
anadult servingsize. The United States Departmentof Agriculture (USDA) has determined
thataservingsize of fish is about %2 to 1 ounce (14-28 grams) for children at 12 months of
age (36).

Whole grains

As forthe adult Norwegian dietary guidelines, the dietary guidelines for children also
recommend to include whole grainsin the every-day diet (33, 37). The whole grain products
should contain as big ofa proportionofwhole grainsandfiber as possible, and four servings
of whole grains perday are recommended for both childrenand adults (33, 37). Norwegian
nutritional guidelines have notquantified recommended amounts of whole grains for children
aged 12 months (11, 37). However, food authorities in the USA have statedthat childrenaged
12-24 months should havesixservings of whole grains per day, where one portionis about 1

ounce (28 grams) (38).

Lean dairy products

From 12 months ofage, childrencanconsume lean dairy products as a beverage in additionto
cow’s milk in foods, whichcan be consumed from10 months ofage (11). The Norwegian

dietary guidelines statethat5to 6 deciliters of cow's milk perday, including yogurt and in
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porridge, is an appropriate amount of dairy products to cover children’s needs for vital
nutrients such as calciumand iodine (37). The daily amount of cow’s milk should, however,
not exceed 5to 6 deciliters perday (37).

Red and processed meat

The Norwegian dietary guidelines do notinclude recommended amounts of red and processed
meats for children at 12 months ofage (32, 37), contrary to thedietary guidelines for adults,
which have setan upper limit of 500 grams perweek (33). However, the guidelines state that
it is favorable to substitute meat and meat products for fish and vegetarian options a couple of

days aweek (37).

Dietary fats

The Norwegian dietary guidelines for both children and adults recommend to include
moderate amounts of healthy fats with a low saturated fat content, suchas oils and plant-
based margarines in the diet (11, 33). Furthermore, it may be necessaryto addsmallamounts
of healthy dietary fats to the child’s meals to provide suffientenergy forthe child (11).

Sugary foodsand beverages

It is recommended to limit sugary foodsand beverages in the diet foradultsandchildrenat 12
months ofage, and water is the recommended choice foran every-day beverage (11, 33).
Sugary foodsand beverages are often energy-dense without providinga lot of other essential
nutrients to the diet (37). As for infants under 12 months ofage, childrenfrom12 months of
age also havelower intakes of foods andenergy than adults have, and sugary foods and
beverages tend to make less roomfor other nutritious foods children need (37). Sugary foods
and beverages can also contribute to higher energy intake in the diet, which can lead toexcess

weight gain (37).

Iron

The Norwegian dietary guidelines for children statethat products rich in iron, such as iron-
fortified cereals, whole grain products, lean meats, and other iron-rich foods should be
included in the diet (37). The recommendations are in line with recommendations fromother
Scandinavian countries, suchas Sweden (29) and Denmark (39).

1.3 Sources ofinformation about diet of Norwegian infants and children



1.3.1 The Spedkostsurweys
In the last two decades, three extensive national dietary surveys amonginfants at 6 months of

age, and children at 12 months of age have been conducted in Norway (40-45). The purpose
of the Spedkost surveys has been to map the total diet for Norwegian infantsand childrenand
to assessthe adherence tothe dietary recommendations (46). The surveys aimed to increase
knowledge about thedietary intake of infants and children in Norway (46). The surveys have
also been conductedto createa better foundation when developing nutritional guidelines for
this group (46). The first Spedkostsurvey was conducted in 1998 (40, 41), the second in
2006-07 (43, 44), and the latest Spedkost survey was conducted in 2018, where the report for
the survey is notyet published (42, 45). All Spedkostsurveys invited a nation-wide sample of
3000 motherand infant pairs, which was randomly selected to participate (40-45). The dietary
data fromall three Spedkost surveys were collected usinga semi-quantitative food frequency
questionnaire (FFQ) completed by the parents (40-45). The questionnaires used in the three
surveyswere similar in size and items included, with small changes to the included food itens
to represent new products available on the food market (43, 44). The questionnaires usedin
the surveysincluded questions about breastfeeding, age of introduction to solid foods, dietary

intakes, and parentaland child characteristics (40-45).

1.4 Diets in Norway during the first year of life — comparisons with other
countries

1.4.1 Breastfeeding 2.0

Results fromthe Spedkost survey from2006 showed that exclusive breastfeeding rates were
overallhigh in Norwegian infants (43). The study observed that 82% of infants were
exclusively breastfedthefirst 4 weeks of life, and 46% still exclusively breastfed at 4 months
of age (43). However, at 6 months ofage, only 6 % of Norwegian infants were exclusively
breastfed (43). Theseexclusive breastfeeding rates are comparable with other Nordic
countries where most infants are exclusively breastfed the first months of life (47). The
proportion of initiation of exclusive breastfeeding thefirst week of life in Sweden was 83 %
in 2012 and 86 % in Iceland in 2006 (47). At4 months ofage, therates ofexclusive
breastfeedingwere reported at 51% in Sweden (2012) and 63% in Iceland (2006) (47). In
other European countries, exclusive breastfeeding rates have been reported lower than in
Norway and the other Nordic countries. The proportion of exclusive breastfeeding in Italy in

the first weeks of life was at 77 % in 2004, and at 4 months ofage, theproportion of infants



who were exclusively breastfedwas 31 % (48). In the United Kingdom, 69 % of the infants
were exclusively breastfed at birth (49). The proportion who were exclusively breastfed
decreasedto 12 % at 4 months ofage (2010) (49).

Results fromthe Spedkost survey conducted in 2006 showed that proportions of infants
receiving any breastmilk (exclusive and partial breastfeeding) in Norway were overall high
(43). Most infants were breastfed the first 4 weeks of life, and 80 % of the infants were still
breastfedat 6 months ofage (43). At 12 months ofage, 46 % of Norwegian infants were still
partially breastfed, according to the Spedkostsurvey from2006 (44). In other Nordic
countries, partial breastfeeding rates have been reported lower comparedto Norway (47). At 6
months ofage, 74 % of infants in Iceland were partially breastfed (2006), 58 % in Finland
(2010), and 63% in Sweden (2012) (47). In Finland, 34 % ofthe infants still received
breastmilkat 12 months ofage (12). In Iceland, the percentage was 27 %, while in Sweden,
the proportionwas 16 % (12). Partial breastfeeding rates have also beenreported higherin
Norway compared to other European countries, where the proportion of infants being partially
breastfedat 6 months ofage was 47 % in Italy in 2004 (48), and 30 % in the United Kingdom
in 2010 (49).

1.4.2 Use of infant formula
Results fromthe Spedkost study from2006 reported that 22% of Norwegian infants had been

introduced toinfant formula beforethe age of 3months (43). At 6 months ofage, 36 % of
Norwegian infants used infant formula daily or weekly, and at 12 monthsofage, 43% ofthe
children had beenintroducedto infant formula (43, 44). The use ofinfant formula in the first
year of life in Norway seems to be lower comparedto other Nordic countries. According to a
national birth cohort fromDenmark from 1996-2003, 40 % of the infants used infantformula
at 6 monthsofage (50). In Finland, 51 % used infant formula as their main milk at 6 months
of age, accordingto a national birth cohort from2009 (51). However, in Iceland,asurvey
conductedin 2011 showed the use of infant formula at 6 months ofage to beat 20 % (52),
which were lower compared to theproportionofinfant formula use in Norwegian infants at 6

months ofage.

1.4.3 Introduction to solidfoods
The majority of infants in Norway are introduced to solid foods before theage of 6 months

(43, 53). According tothe Norwegiandietary survey Spedkost from2006, 23 % of the infants
were introducedto solid foods at 4 months ofage, while only 4% ofthe infants were

introduced at 6 months ofage or later (43). However, Norwegian infants have been observed
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introduced tosolid foods later compared to other European countries. In Italy, the proportion
of infants introducedto solid foods at 4 months of age was 34 % (2004) (48), and in the UK,
51 % of the infants were introduced to solid foods at 4 months of age (2005) (54).

1.5 Dietary patterns

Dietary patterns describe an overall diet, such as foods, nutrients, and quantity of the foods
consumed asawhole (55). USDA defines dietary patterns as “the quantities, proportions,
variety, orcombination of different foods and drinks in diets, and the frequency in which they
are habitually consumed” (56). The use of dietary patterns as a methodis an alternative
approachto measurediet quality in humans instead of assessing individual nutrients or foods
(55).

As foods are consumed in combinations, and not as single foods or nutrients, dietary patterns
are a more holistic way of exploring the relationship betweendiet and health (57, 58).
Furthermore, using dietary patternsin the research of nutritionand health canavoid
challenges with assessing relationships between dietary intake and outcomes, for example,
that higher intakes of certain foods can be associated with lower intakes of other foods. This
confounding factor can result in a misleading picture ofthe role of certain foods or nutrients

concerning healthanddisease (59).

Dietary patterns can be defined as theoretically orempirically methods, or by using a
combination of these two methods (57,59, 60). In theoretically driven dietary patterns,
nutrientsand foods are grouped by researches into dietquality indices or scores according to
presentnutritional knowledge, suchas dietary guidelines and recommendations (57, 59).
Empirically driven methods reduce nutrients andfoods intoa smallernumber of variables
through data-drivenand statistical methods such as principal component analysis or cluster
analysis, and the methods create dietary patterns based on theexisting data. (57,59, 60). The
theoretically-driven approach and the data-drivenapproachexplore different angles of dietary
intakes and are bothuseful for different needs in research on dietary patterns (60).

1.5.1 Dietaryindices
An advantage of theoretically-driven methods is the objective character of the method by

using general dietary guidelinesto develop theindices orscores (59). Such indicesare also
generally easyto understand for the overall population (59). However, as the indices or scores

are based on dietary guidelines to determine an indexora score, the limitation ofthe indexor



the score could be if the dietary guidelines are not fully developed or adequate (28). Also, the
componentsincluded in adietary indexor score depends uponthe knowledgeofthe
developerand can make the indexor the score more subjective than desired (28).

Dietary indices, orscores, give an overall rating of an individual’s nutritional intake compared
to the dietary guidelines fora specific population (58). Dietary indices are usually divided into
three categories, nutrient-based indices, food group based indices, ora combination ofthese
two (58, 61), and many of the well-known dietary indices are in the third category (62-64).
Combined indices often measure the variationin the diet, where theindexscore depend on the
number of different foods or food groups consumed (62). The indices oftenalsoincludea
measure ofthe adequacy of the nutrient- or food intake in reference torecommendations, a
measure of foods to consume in moderations, and a measure ofthe overall balance of
macronutrients (61).

1.5.2 Dietaryindices among infants and children
The use of dietary patterns in researchin pediatric populations is increasing (58). However,

current information aboutdietary indices in infantsand childrenis limited (58). Several diet
quality indices for children and adolescents have emerged, suchas the new Youth Healthy
Eating Index(YHEI) (65), and the Revised Children’s Diet Quality Index(RC-DQI) (66). The
two dietary indices were created for children9to 14 years ofage and 2to 5 years ofage,
respectively. Both indices were created in the USA and were made to fit populations in
developed countries (65, 66). The RC-DQI was based on the national dietary intake
recommendations and consisted of 13 nutrient and food-based components. The maximum
totalscore was 90 points, anda higher score reflected a higher diet quality (66). The YHEI
also consisted of 13 nutrient and food based-components and was a revised version ofthe
adult dietary index, the Healthy Eating Index(65). The basis for the indexwas the USDA
Food Guide Pyramid recommendations, and the maximum score was 100 points, where a
higherscore reflecteda higher diet quality (65). These two dietquality indices aimed to
explore the relationship between diet quality in childhood, and sociodemographic factors and

child outcomes.

Creating adiet quality and variety indexfor infants and children can be challenging. For
instance, nutritional requirements and appropriate feeding practices often vary by age (67).
Also, in many countries, dietary recommendations for infantsand childrenare lacking in
scientific evidence, which makes it challenging to have specific dietary recommendations for
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this group. For that reason, it can be challenging toincludethe rightcomponents in adiet
quality indexfor infants and children (68).

Weight status is the most commonly measured health-related outcome in studies with diet
quality indices for infants and children (58). The relationship between weight and diet quality
in infants and childrenis generally inconsistent. However, studies have observed associations
between a lower diet quality and variety indexscore anda higherweight or BM1in children
(65, 66, 68-70). Infant and child characteristics suchas picky eating, female gender, and
shorter duration of breastfeeding are alsosuggested to be associated with lower diet quality
and variety indexscores (69, 71, 72). Some studies have observed associations between
higher diet quality scoresamong infants and children and maternal factors, such asa higher
level of maternaleducation, higher maternalage, lower maternal BM 1 before pregnancy, and
no smoking during pregnancy (69, 72-74).

There are fewstudies on therelationship betweendiet quality indexscores andthe age of
introductionto solid foods (71, 72). Later introduction (at 6 months ofage) comparedto
earlier introductionto solid foods (before 4 months ofage) has been positively associated
with diet quality indexscores in astudyamong Dutch children (72). Contrarily,a study
among Australian children found noassociation between the age of introductionto solid foods

and diet quality and variety indexscore (71).

As mentioned, a few diet quality indices that includechildrenat 12 months ofage have been
developedin the last two decades (67-69, 72, 75, 76). However, many ofthe indicesare
created foruse in developing countries, where thestructure and components included may
differ from components in indices for populations in developed countries. Furthermore, none
of theseare developed specifically for children at 12 months ofage, where they investigate
associations betweenage of introduction to solid foods and diet quality and variety index
scores. Besides, none oftheseindices target Norwegian dietary guidelines and practices. Due
to the lack of research on therelationship betweenage of introduction to solid foods and diet
quality in a Norwegian setting, this master thesis willaim to develop adiet quality and variety
indexamong Norwegian children at 12 months ofage. Further, the relationship between age
of introduction to solid foods and diet quality and variety indexscore will be explored, using
data fromthe Spedkost 3survey conducted in 2018.
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2 Aims

The primary aim of this master thesis is to develop a diet quality and variety indexamong
Norwegian children at 12 months ofage. Further, the relationship between age of introduction
to solid foodsanddiet quality and variety indexscore will be explored, using data fromthe
Spedkost 3survey conducted in 2018.

2.1 Research questions

1. What is the overall diet quality and variety indexscore among childrenat 12 months ofage
participating in the Spedkost3survey?

2. Does the diet quality and variety indexscore at 12 months ofage differ betweenchildren
introduced tosolid foods at 4.5 months ofage orearlierand at 5.0 months ofage or later?

3. Does the diet quality and variety indexscore differaccordingto selected parental and child
characteristics?
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3 Methods

3.1Sample

A nationwide sample of 3000 mothers and infants fromthe Norwegian national registry was
drawn by the IT company Evry afterapproval fromthe Norwegian TaxAdministration.
Eligible participants were mothersborn in Scandinavia, andthe motherandthe infant hadto
be residents of Norway. The sample of mothers and infants included infants born fromMarch
1%, 2018, and untilthe sample size reached 3000 pairs of mothers andinfants. The last
inclusion date was March 29", 2018. Infants of mothers bornoutside of Scandinavia were
excluded from the survey because more targeted surveys were regarded as necessary to
describe the diet in these groups. Only one infantper motherwas included in the drawn
sample. There was assumed thatinfants born in the period thesample was drawn had
comparable dietsto infants bornat other times ofthe year. Invitees in the Spedkost 6 months
surveywere invited to participate in the Spedkost 12 months survey ifthey had not declined

to participate in the survey.

The Spedkostsurveys were approved by the Norwegian Center for Research Data (Appendix
1). The parents gave consentto participate in the surveys.

3.2Design

The study hada longitudinal design as the same infants were invited to participate in the
Spedkost 6 months survey and the Spedkost 12 months survey. The Spedkost 6 months data
were collected from September to November 2018. The Spedkost 12 months datawere
collected fromMarch to April 2019. The invitation letterincludeda link to the web-based
questionnaire and was sentby regular mail to the mothers when the infants were around 6
months ofage and 12 months ofage. The parents or other caregivers were asked to complete
the questionnaire as close to theinfants 6 months and 12 months birthday. Approximately one
week after receiving the invitations, all non-responders were contacted by telephone by a
project assistantto clarify questions about the study. Invited participants who had declined to
participate in the survey did not receive a call. Three weeks after receiving theinvitation, non-
responders received a written reminder including a paper-based version of the questionnaire.

13



The parents completed the questionnaire with details about the infant’s length and weight at 6
months ofage and 12 months ofage, as wellas the infant’s lengthand weight at birth. If the
participants returned the questionnaire withoutdetails about the infant’s weight and lengthat
both 6 months ofage and 12months ofage, theyreceiveda reminder with a link to a web-

based questionnaire where they could fill out the missing information.

All the participants who returned a completed questionnaire fromthe Spedkost6 months
surveyreceived a gift card of 500 NOK. The participants alsoreceiveda gift card of 500

NOK if they returnedthe completed questionnaire fromthe Spedkost 12 months survey.

3.3Data collection and handling

3.3.1 Dietary data

The questionnaires used in the Spedkost 6 months survey andthe Spedkost 12 months survey
had bothaweb-based version and a paper-based version. The questionnaires fromthe two
surveysasked about the infant’s diet at 6 months ofage and at 12 months ofage, and from
birth up to 6 monthsand 12 months ofage. In bothsurveys, the caregivers should try to give
details about their child"s regular diet having the past 14 days in mind.

Results fromthe web-based questionnaire were opened in Excel and transferred into SPSS.
The paper-basedversionof the questionnaire was scannedin Teleform(version 8.0) and
openeddirectly in SPSS Statistics (Version 25.0).

Spedkost 6 months survey questionnaire

The questionnaire in the Spedkost 6 months survey was based on the questionnaire used in the
Spedkost 6 months survey from2006. The questionnaire was similar to the questionnaire
from 2006, to facilitate comparisons of results between studies. However, small changes were
made to the questionnaire to reflect newly available products onthe food market. The
questionnaire consisted of 31to 122 items dependent onprevious markings in the
questionnaire (forexample, participants who had marked thatthe infanthad beenintroduced
to solid foods gotfurther questions about different types of solid foods). The completiontime
of the questionnaire was about 10-20 minutes. The questionnaire also included a written
consent. The questionnaire included background questions about theinfantand the parents,
and questions aboutthe infant’s diet (including breastfeeding).

The questions about breastfeedingincluded were ifthe infant received breastmilk, how often

the infant received breastmilk, the age ofthe infant at the cessation of breastfeeding (if not
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breastfed), andreasons for why the mother did notbreastfeed. The questionnaire included
questionsaboutsolid foods, which were defined as any other foods besides water, milk, juice,
otherbeverages, anddietary supplements. The questionnaire included questions about theage
of introduction to infant formula, other milk, solid foods, water, soft drinks, juice, etc. For
every food, theparents reported the frequency ofthe food consumed. The frequencies ranged
from “never/less than every week” upto “5ormore times perday”. Quantities, in addition to
frequencies, were reported for infant formula, different types of beverages (milk, water, and
juice), porridge, andsupplements. Portionsizes for formula, beverages, and porridge were
presentedin abooklet and contained fourto sixpictures of different portion sizes. Questions
about quantities of breastmilk consumed and other foods were not included in the
questionnaire. Hence, the data fromthe questionnaire could notestimate thetotal energy and

nutrient intake for breastfed infants at 6 months ofage.

Spedkost 12 months survey questionnaire

In the Spedkost 12 months survey, the questionnaire consisted of about 200 food-related
items, with a completion time for about 40 minutes (Appendix2). The questionnaire included
questionsaboutthe child, such asgender, and weight and length at birth. The questionnaire
included questions aboutdiet and breastfeeding, age of introductionto solid foods and meal
patterns. Parental background questions, suchas maternal age, parity, parental education,
maternal work situation before, andafter the birth of the child, maternal family situation, and
maternal tobacco habits were alsoincluded in the questionnaire (Appendix2).

The questions about breastfeedingincluded if the child still received breastmilkand the
frequency of breastfeeding if the infants was still breastfed. The questionnaire did not include
questions aboutquantities of breastmilk consumed. For most of the foods in the questionnaire,
frequencies and quantities of the foods consumed were asked for. The frequencies of foods
consumed ranged from*“never/less than each month” up to “5ormore times perday”.
Pictures of foods in different portions sizes or household measures such as teaspoons and
deciliters were usedto estimate theservingsize of different foods consumed. In the web-
based version ofthe questionnaire, the pictures appeared whena food itemwas reported used.
Forthe paper-based questionnaire, parents received a picture booklet along with the
questionnaire (Appendix3). Nutrient and food intakes for the non-breastfed infants were
computedin the dietary calculation program KBS. The KBS database (version 7.3) is based
on the Norwegian Food Composition Table (77) and is supplemented with additional food
items from reliable sources.
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3.3.2 Control of completed questionnaires
Control of completed web-based questionnaires

The identification number first in the questionnaire was controlled to see if it matched the
number filled in at the end ofthe questionnaire. If the numbers were notidentical, the child’s
genderandthe mother's age was collected fromthe national register fromthe identification
numbers first in the questionnaire. Ifthe identification of the child and the mother was still not
possible, the mother received a call to confirmthat the questionnaire belongedto her. The
child’s genderandthe mother's age was matched with information fromthe national register
for both theweb-based andthe paper-based version. If the information did not match the
national register, themother receiveda call to confirm the correct ageand gender of the child.

Correctionofcompleted paper-based questionnaires

Unanswered food-related questions were correctedto “never or rarely” whenever thatwas an
alternative. If only the quantity of the foods consumed was marked, but notfrequency, the
frequency ofthe foods consumed was corrected to “neverorrarely”. If only the frequency of
the foods consumed was marked, butnotquantity, it was corrected to the lowest quantity.
More than one mark for quantity or frequency was corrected to the lowestalternative if the
marks were in neighboring categories. If there was an open alternative betweenthe two
marks, the marks were corrected to the openmark. If there were more than two alternatives
between the two marks, the middle orthe lowest of the middle categories was marked. More
than one mark forage at cessation of breastfeeding was corrected to the highestalternative
when the marks were next to each otherandto theunmarkedalternativein the middle if it
was one alternative in-betweenthe marks. If there were two open alternatives betweenthe
marks, the question was counted as unanswered. Morethan one mark for parental education
was correctedto thehighest alternative. More than onemark for the age of introduction toa
type offood was corrected to the lowestalternative when the marks were next to each other
and to the unmarkedalternative in the middle if there was one alternative in-betweenthe
marks. If there were two open alternatives betweenthe marks, the mark was correctedto

unanswered.

3.4Diet quality and variety index score

In this master thesis, theaimwas to developadiet quality and variety indexfor Norwegian
children at 12 months ofage (Table 1). The diet quality and variety indexwas based on the
Norwegian dietary guidelines (32), and the Norwegianguidelines for infant nutrition (18).
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The Nordic dietary recommendations for children at 1to 2 years ofage were used forthe
estimation ofadequateservingsizes for childrenat 12 months ofage (11, 12, 18). Feeding
guidelines fromWHO (78), the Women, Infants, and Children programfromthe United
States Department of Agriculture (WIC) (79), The American Heart Association (35), The
European Food Safety Authority (EFSA) (80), British Nutrition Foundation (34), USDA (36)
and other diet quality indices (65, 72) were also utilized to determine appropriate serving sizes
for children at 12 months ofage. The following tencomponents were includedin the index

score: “breastfeeding”, “fruit”, “vegetables”, “fish”, “sugary foods and beverages”, “red and

processed meat”, “dietary fats”, “vitamin D”, “whole grains”, and “lean dairy products”
(Table 1).

A higherscore ofthe dietquality and variety indexrepresented an overall higher dietary
quality and variety in the group, as having higherindexscores reflected theuseof multiple
food groups in the diet and adherence to the national dietary guidelines (Table 1). The diet
quality and variety indexscore forall children in the study came fromdata fromthe
questionnaire fromthe Spedkost 12 months survey (Appendix2). All reported foods
consumed were listed as total intakes in grams perday in individual food variables in SPSS.
The daily intakes ofall foods and dataon breastfeedingwere added intooneofthe ten food
components in the diet quality and variety indexdependent onwhere they belongedto (ex the
daily intake of apple was added into the “fruit” component). The components were coded in
SPSS Statistics (Version 25.0) to give the infants the correctscore based on theadherence to
the recommendations in the diet quality and variety index The componentscores foreach
individual were summed into a total score that ranged from0.0 to 10.0 points. The diet quality
and variety indexscore could notexceed 10.0 points. Forallten components, scores ranged
from 0.0 to 1.0 point, dependenton the adherence to the cut-offs for serving sizes forthe

components (Table 1).

The single component “breastfeeding” had a maximum score of 1.0 points, and this score was
reached if the child was breastfed for 12 months or longer. Breastfeeding duration under six
months gave a score of 0.0 points, and foreach month of breastfeeding after sixmonths, the
score increased with 0.17 points (Table 1).

For“fruit” and “vegetables” the maximum score of 1.0 point was givenforan intake of fruit
and vegetablesat orabove 125 grams perday. A maximum of 50 grams of processed fruit
(for example, store-bought smoothies) could be included in the 125 grams perday to reach a
score of 1.0 point forthe component“fruit” (forexample, 75 gr/125 gr of fruit = 0.6 points)
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(Table 1). The same concept of scoringwas done forthe components “fish” and “whole
grains” (Table 1).

For“red and processed meat” and “sugary foods and beverages”, a lower intake gave a higher
score. The maximum score was 1.0point ifthe intake of red and processed meat was at or
below 35 grams perday. Foran intake over 35grams perday the score decreased. The score
decreasedwith 0.15 points forevery 7 grams approximately consumed over 35grams untilan
upper limit of 70 grams, which gave ascore of 0.0 points. A maximum score of 1.0 point was
given if the intake of sugary foods and beverages was at or below 14 grams perday. An
intakes over 14 grams perday gave lower scores, where the score decreased with 0.2 points
for every 3.5grams, approximately, increase of sugary foods or beverages consumed over 14
grams untilan upper limit of 28 grams. An intake at 28 grams or more ofsugary foods and
beverages perdaygave ascore of 0.0points (Table 1).

The single component “dietary fats” reached a higher scoreifthe kinds of margarines and oils
with a lower saturated fat content was marked as used in the questionnaire (Table 1). This
component consisted originally of the two components “fats in cooking” and “fats as
spreads”. For “fats in cooking”, the participants could mark one or more types of butter, oils,
and types of margarines in the questionnaire. The score for the component “fats in cooking”
was made by addingthe scores, based onthe saturated fat content, of the butters, oils and
kinds of margarines. The mean score of the different kinds of fat chosen was calculated (for
example, if sunfloweroiland butter was marked, the score was made by adding 1.0 points for
the oil and 0.0 for the butter,and dividingthetotal by 2= 0.5 points) (Table 1). Forthe
component “fats as spreads”, only one butter or margarine could be marked in the
questionnaire, and the score was givenbased onthe saturated fat content of the marked butter
or margarine (Forexample buttergaveascoreof0.0 points) (Table 1). The two scores from
the components “fats in cooking”and “fats as spreads” were merged into one component
“dietary fats”,andthe average score of thesetwo components resulted in the score forthe

single component “dietary fats” (Table 1).

For “vitamin D”, the maximum score was 1.0 point if the intake were at orabove 10 ug per
day. The score decreased with and intake under 10 ug perday, based on the percentage of 10
Hg consumed (ex. an intake of4 ug perday =4/10 pg = 0.4 points) (Table 1). The children
received ascore of 1.0 point until the intakes of vitamin D exceeded theupper cut-off limit of
35 ug perday, which then gave ascore of 0.0 points.
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For “lean dairy products”, an intake within arecommended range of 500to 600 grams of lean
dairy products per day gave a maximum score of 1.0 point, while an intake below 500 grams
perday gave a lower score based on the quantity consumed under 500 grams (Table 1). An
intake above 600 grams gave a lower score based on the quantity consumed over 600 grams
(ex if aninfant had an intake of lean dairy products of 300 grams per day, the score was
300/500 grams = 0,6 points) (Table 1).

In mixed dishesincluding more thanone food group (forexample. lasagnawhere there are
both red meat and vegetables in the dish), the different food groups fromthe dish where
included in different components. Forexample, the meat intake from the lasagna was included
in the meat component, while the vegetables were included in the vegetable component, etc.
Forfish products (ex fish cakes) only theamount of fish in the products was included in the
fish component, not the other ingredients fromthe fish product. For red and processed meat,
all ingredients in the meat products were included in the component. Appendix4 presents the
different foods includedin the components.

Table 1. Diet quality and variety index for children at 12 months of age. Components included and the scoring

of the components.

Components Scoring criteria Score
Breastfeeding > 12 months 1.0
(months)

11 months 0.85

10 months 0.68

9 months 0.51

8 months 0.34

7 months 0.17

< 6 months 0.0
Fruits (gr/day) > 125 grams per day, <50 grams from industrialized fruit and/or fruit juice. 1.0

Amount of fruit consumed/125 grams 1.0-0.0

0 grams per day 0.0
Vegetables > 125 grams per day 1.0
(gr/day)

Amount of vegetables consumed/125 grams 1.0-0

0 grams per day 0.0
Fish >21 grams per day 1.0
(gr/day)

Amount of fish consumed/21 grams 1.0-0.0

0 grams per day 0.0
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Sugary foods and <14 grams per day 1.0
beverages (gr/day)
14.1-17.6 grams per day 0.80
17.7-21.0 grams per day 0.60
21.1-24.6 grams per day 0.40
24.7-27.9 grams per day 0.20
> 28.0 grams per day 0.0
Red and processed <35 grams per day 1.0
meat (gr/day)
35.1-41.9 grams per day 0.85
42-48.9 grams per day 0.70
49-55.9 grams per day 0.55
56-62.9 grams per day 0.40
63-69.9 grams per day 0.25
> 70 grams per day 0.0
Dietary fats
Fats in cooking Marked “donot use” “Soft flora/Vita”, “liquid margarine”, “rapeseed oil”, “olive oil” or 1.0
“other oils”
Marked of "Bremykt”, “Meélange”, “margarine from store brands”, “Olivero” or “other 0.50
margarine”
Marked “butter” 0.0
A score isgiven for each butter, oils or margarine marked, and further a mean score for 1.0-0.0
all fats marked.
+
Fats as spreads Marked «do not use», «Brelett», «Soft flora, vita», «light margarine», «margarin from 1.0
store brands»
Marked «Bremykt», « Melange», «Olivero», «other margarine» 0.50
Marked «butter» 0.0
2 = 10
Vitamin D-intake > 10 ug per day 1.0
(ug/day)
Amount of vitamin D consumed/10 ug 1.0-0.0
0 ug per day, or > 35 ug per day 0.0
Whole grains > 30 grams per day 1.0
(gr/day)
The amount of whole grains consumed/30 grams 1.0-0.0
0 grams per day 0.0
Lean dairy 500-600 grams per day 1.0
products (gr/day)
Ratio between 500-600 grams and amount consumed 1.0-0.0
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For intakes below 500 grams per day, the amount of lean dairy products consumed
divided by 500 grams determines the score. For intakes above 600 grams per day, 600
gram divided by the amount of lean dairy products consumed determines the score.

0 grams per day 0.0

3.5Data manage ment and analysis

3.5.1 Variables and measures

The primary outcome measure, diet quality and variety indexscore, was a numeric variable.
The variable age of introduction to solid foods (initially 16 response categories ranging from
1 week ofage to 6 months ofage) was divided into thetwo following categories <4.5
months ofage and>5.0 months ofage. Thedataon ageofintroductionto solid foods were
collected fromthe Spedkost 6 months questionnaire. The missing dataon ageof introduction
to solid foods were collected fromthe Spedkost 12 months questionnaire.

Birth weight (reported as a continuous variable) was categorized intothe three categories
under 2500 grams, 2500 to 4500 grams, and over 4500 grams. The variable perception of
child eating-related problems was defined as having marked the question “Does the child have
any problems with eating?” with yes. The different eating-related problems in the
questionnaire were a small appetite, liking ofa small selection of foods, troubles with
weaning on thefamily s diet, allergies/intolerances to foods, and other reasons. Thevariable
was categorized into thetwo categories, yesand no. Maternal age (reported as a continuous
variable) was recoded intothe three categories <24 years, 25to 34 years, and > 35years.
Maternalage was the age ofthe mother when the child was 12 months ofage. Parental level
of educationhadeightresponse categories andwas categorized into lower education (no
college oruniversity education) and higher education (college or university education).
Maternal family situation (originally four response categories) was recoded intothe two
categories married/cohabitantand not married/not cohabitant. Parity (originally four response
categories) was recoded into the three categories one child, two children, and three or more
children. Maternal work situation after the child s birth had ten response categories and was
recoded intothe two categories paid work and not paid work. Paid work included working full
time or part-time, parental leave, sick leave, or being a student. Not paid work included the
categories disabled towork, work assessment allowance, homemaker, unemployed, and
others. Thevariable maternal tobacco habits was combined fromthe two variables maternal

smoking habits (originally four response categories), and maternal snuff habits (originally
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three response categories). The two variables were recoded intothe two categories use of
tobaccoandno use oftobacco (included smokingor use of snuff daily or occasionally).

3.5.2 Statistical analyses
In the presentmaster thesis, a total of 1829 child and mother pairs were included in the

analyses (children and mothers who participated in boththe Spedkost6 months survey, and
the Spedkost12 months survey). A total of seven childrenwere excluded fromthe analyses,
six due to extremely high reported energy intakes, and one due to a very low reported energy
intake. All analyses were performed in SPSS (version 25.0).

Details aboutthe study population are presented as frequencies within groups of parentaland
child characteristics (Table 2). The total diet quality and variety indexscore was computed for
each child, as wellas scores for the single components (Table 3). The difference in total diet
quality and variety indexscore and differences in single componentscores betweenthe
groups ofage ofintroduction to solid foods (<4.5 months ofage and> 5.0 months ofage)
were assessed with independentsamples t-test (Table 5and 6). The differences between the
diet quality and variety indexscore and child and parent characteristics were assessed by
linear regressionanalysis (Table 7). The multivariate regression analysis was adjusted for
gender, perception of infant related eating problems, parental education, maternal work
situationafterthe child’s birth, birth weight, and parity. The differences in single component
scoresaccording to selected parentaland child characteristics were tested with univariate
linear regressionanalysis (Table 8). The included parental and child characteristics in table 8
were those which were significantly different in the multivariate regression analysis on total
diet quality and variety indexscore in table 7. All p-values were two-sided. The level of
significancewas set to p <0.05 in the majority of the analyses. The level of significance was
setto<0.01 in the analysis forscores forthe single components and parent and child

characteristics due to multiple testing (Table 8).

3.6 Student responsibilities

Apart fromwriting the thesis, the main task for the studentwas to developthe diet quality and
variety indexforinfants at 12 months ofage. The student performed the handling of the data,
the statistical analyses, as well as quality checking ofthe 6 month andthe 12 month data.
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4 Results

4.1 Parent and infant characteristics

Of the 3000 invited mothersandchildrenin the survey, the participation ratewas 73% in the
Spedkost 6 monthssurvey, and 66 % in the Spedkost12 months survey. A total of 1829
children were included in the present analyses. Parentaland child characteristics when the
children were 12 months ofage are presentedin table 2. There was a higher proportion of
male children in the sample (55%) compared to national statistics (52%) (Table 2). Most
children had a birth weight categorized as normal birth weight (2500-4500 g). The mean birth
weight ofthe children in the sample was comparable to the national average for all children
bornin 2018 (Table 2). One-fourth ofthe parents reported child eating-related problems,
which included reduced appetite, allergy orintolerances to specific foods, liking ofa small
selection of foods, troubles weaning on family foods, and others. The majority ofthe children
were born after 37 completed weeks of gestation (88%), and the proportion was comparable
to national statistics (Table 2). Mean maternal age when the child was 12 months ofage was
31.7 years, which was comparable to national statistics. There were fewer young mothers (<
24 years) in this sample comparedto national statistics. Mostmothers hada high level of
education (74%), were married or cohabitant (97%), had paid work after the birth of the child
(91 %), and did not use tobacco daily or occasionally (86%) (Table 2). About half ofthe
fathers in the sample hada higher level ofeducation (Table 2). There was a higher proportion
of parentswith a high level ofeducation in this sample compared to national statistics. The
proportion of married or cohabitant mothers and mothers not using tobacco were higher
compared to the national statistics. Forty-five percent of the mothers were primiparous, which

was comparable to the national statistics (Table 2).

Table 2. Parental and child characteristics reported when the child was at 12 months of age.

Spedkost 2019* National
(n=1829) statistics
(2018)
n (%) %
Child
Gender
Female 830 (45) 48
Male 999 (55) 52
Birth weight (mean, g (SD)) 3544 g (SD 557) 3490 g
< 2500 g 76 (4) 5
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2500-4500 g 1681 (93) 92

> 4500 g 59 (3) 3
Weight at 12 months (mean, g (SD)) 10015 (SD 1188)

<9230¢ 423 (24)

9230-10700 g 841 (50)

> 10700 g 432 (26)
Gestational age

< 38 weeks 218 (12) 11

> 38 weeks 1606 (88) 89

Foods avoided infear of
allergy/intolerances

No 1712 (94)
Yes 117 (4)
Perception of eating-related problems?
No 1376 (75)
Yes 453 (25)
Parent
Maternal age (mean, years (SD))° 31.7 (SD 4.6) 32.1
<24 years 80 (4) 11
25-34 years 1262 (69) 69
> 35 years 487 (27) 20
Maternal education*
Lower education 475 (26) 57
Higher education 1354 (74) 43
Paternal education®
Lower education 870 (48) 66
Higher education 958 (52) 34
Maternal work situation
Paid work® 1670 (91)
Not paid work® 159 (9)
Maternal family status
Married/cohabitant 1770 (97) 88
Not married/cohabitant 58 (3) 12
Parity
1 child 830 (45) 43
2 children 722 (40) 38
> 3 children 277 (15) 19
Maternal tobacco habits ’
No use of tobacco 1578 (86) 83
Use of tobacco 250 (14) 17

Missing values ranged from 0-28. The reported data were collected from the questionnaire inthe Spedkost 12
months survey. 2Perception of eating-related problems included reduced appetite, liking of a small selection of
foods, troubles weaning on family foods, food allergy/intolerances, and others. *Maternal age was the mother’s
age when the child was 12 months of age. National statistics for maternal age is for maternal age at the birth of
the child plus one year to reflect maternal age at 12 months of age. The category high parental education
included education from college or university. *National statistics for parental education were for all adults from
20 years of age up to 49 years of age. *Maternal work situation after the birth of the child. *Paid work included
having part-time work, full-time work, maternity leave, sick leave, and being a student ®Not paid work included
being unemployed, disabled towork, homemaker, work-assessment allowance, and the category *others”.
"Maternal tobacco habits included those who smoked or used snuff daily or occasionally when the child was at
12 months of age. "National statistics for tobacco habits included all women who smoked or used snuff daily or
occasionally from 16 to 54 years of age. National statistics were obtained from Statistics Norway (81-89) and the
Medical Birth Registry of Norway (90).

4.2Diet quality and variety index score
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The averagediet quality and variety indexscorefor the children was 7.6 points (SD 0.8) out
of atotal of10.0 points (Table 3). The highest achieved diet quality and variety indexscore
was 9.8 points, while the lowest achieved score was 4.1 points (Table 3). The highestmean
score forthe single components was observed for “red and processed meat” (0.99 points),
while the lowest observed mean component score was observed for “lean dairy products” (0.4
points) (Table 3). Several of the children reached the maximum achievedscore of 1.0 points
for the single components. Some of the children also got the minimum score of the single
components of 0.0 points, except for the single component “red and processed meat,” where
the minimum achieved score was 0.5 pointsamongthe children (Table 3).

Table 3. Minimum, maximum and mean (SD) scores for the total diet quality and variety index and for the
single component scores.

Scores
n=1829
Min. Mean (SD) Max.

Total diet quality and variety index score 4.10 7.62 (0.84) 9.84
Components
Red and processed meat 0.53 0.99 (0.04) 1.0
Whole grains 0.0 0.98 (0.11) 1.0
Vitamin D 0.0 0.89 (0.22) 1.0
Sugary foods and beverages 0.0 0.92 (0.21) 1.0
Fruit 0.0 0.83 (0.22) 1.0
Dietary fats 0.0 0.73 (0.23) 1.0
Vegetables 0.0 0.65 (0.29) 1.0
Breastfeeding 0.0 0.65 (0.42) 1.0
Fish 0.0 0.56 (0.32) 1.0
Lean dairy products 0.0 0.41 (0.35) 1.0

4.3 Age of introduction to solid foods and diet quality and variety inde x
score

Table 4 presentsthenumber of children, with percentages, introduced to solid foods at
different ages. The median ageof introductionto solid foods in the sample was at 4.0 months
of age, where 43% reported introduction to solid foods at thisage. Few children were
introduced tosolid foods before 4.0 months ofage (6 %). More children were introduced to
solid foods at 4.5months ofage orearlier (67 %), compared to at 5.0 months ofage or later
(33 %).

Table 4. The number of children (with percentages) introduced to solid foods at different ages.
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Age of introduction to solid n=1829

foods!

n (%)
<1 month 4(0.2)
1.5 months 1(0.1)
2 months 0 (0)
2.5 months 3(0.2)
3 months 19 (1)
3.5 months 76 (4.2)
4 months 792 (43.3)
4.5 months 337 (18.4)
5 months 281 (15.4)
5.5 months 197 (11)
> 6 months 119 (6.5)

Thedata on age of introduction to solid foods are collected from the Spedkost 6 months survey. Missing data on
age of introduction to solid foods in the 6 months survey, are collected from the 12 months survey.

Table 5 presents thediet quality and variety indexscoreamong children introduced to solid
foods at4.5months ofage orearlier versus at 5.0 months ofage or later. The children
introduced tosolid foods at 4.5 months or earlier had a mean score of 7.63 points. The
children introduced tosolid foods at 5.0 months or later had a mean score of 7.62 points. The
difference in score between thetwo groups was generally smalland not statistically
significant (-0.01 (-0.09, 0.07), p =0.838). The maximum achieved score in the group
introduced tosolid foods at 4.5 months ofage or earlier was 9.8 points, while the minimum
score was 4.1 points. The maximum achievedscore in the group introduced to solid foods at
5.0 months or laterwas 9.7 points, while the minimum score was 4.6 points. (Table 5).

Table 5. Diet quality and variety index score according to age of introduction to solid foods.

Age of Diet quality and variety index score

introduction

to solid foods

(n=1829) p-value!
n (%) Mean (SD) Median (25", 75")  Min.  Max.

<45months 1232 (67.4)  7.63 (0.84) 7.68 (7.07, 8.23) 407 9.84
>5.0months 597 (32.6) 7.62 (0.84)  7.68 (7.05, 8.24) 457  9.73
0.838

'Results are from independent samples t-test. Level of significance: p < 0.05.

4.31 Ageof introduction to solidfoods and scores for the single components in the diet
quality and variety index
Table 6 presentsthesingle component scores in the two groups accordingto age of

introductionto solid foods. The differences in single component scores betweenthe two
groupswere generally small. The children introduced tosolid foods at 4.5 months ofage or
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earlier had significantly higher scores for the single components “whole grains” (0.99 vs. 0.96
points), “vitamin D” (0.90 vs 0.88 points), “fish” (0.58 vs. 0.53 points),and “lean dairy
products” (0.46vs. 0.32 points), comparedto the group of children introduced at 5.0 months
of age orlater (Table 6). The children introducedto solid foods at 5.0 months ofage or later
had significantly higher scores for the single components “breastfeeding” (0.81vs. 0.57
points) and “sugary foods and beverages” (0.94 vs. 0.91 points) comparedto the children
introduced at 4.5months ofage or later (Table 6).

Table 6. Scores for the diflerent components in the diet quality and variety index between the two groups of age
of introduction to solid foods.

Age of introduction to solid foods (n=1829)
Mean score (SD)
<4.5 months > 5.0 months

(n=1232) (n=597)

p-value
Components
Red and processed 0.99 (0.04) 1.00 (0.03) 0.153
meat
Whole grains 0.99 (0.08) 0.96 (0.15) < 0.001
Vitamin D 0.90 (0.21) 0.88 (0.25) 0.033
Sugary foods and 0.91 (0.22) 0.94 (0.19) 0.021
beverages
Fruit 0.84 (0.22) 0.82 (0.23) 0.112
Dietary fats 0.73 (0.23) 0.72 (0.24) 0.121
Vegetables 0.66 (0.29) 0.64 (0.30) 0.311
Breastfeeding 0.57 (0.44) 0.81 (0.34) < 0.001
Fish 0.58 (0.32) 0.53 (0.31) 0.003
Lean dairy products  0.46 (0.34) 0.32 (0.34) < 0.001

The results are from independent samples t-test. Bold figures: p < 0.05.

4 ADiet quality and variety index score according to parental and child
characteristics

Table 7 presents associations assessed by univariate and multivariate regression analysis. The
differences in scores between the groups of parental and child characteristics were generally
small. Variables showing significant associations in the univariateanalyses remained
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significant in the multivariate analyses (adjusted for gender, parental education, perception of

eating-related problems, maternal work situation, parity, and birth weight) (Table 7).

Multivariate analysis showed thatthe diet quality and variety indexscore was significantly

associated with birth weight, wherethe children with a low birth weight (<2500 g) had a

significantly lower score comparedto childrenwith a normal birth weight (2500-4500 g) (-

0.22 (-0.41, -0.03), p=0.023) (Table 7). In multivariate analysis, a significantly lower score

was observed among childrenwhere parents reported the perception of eating-related

problems (-0.33 (-0.41, -0.24), p<0.001) (Table 7). In multivariate analysis, a significantly

lower score was observed among childrenwith mothers and fathers with a lower level of

education (-0.10(-0.20, -0.01), p=10.036) (-0.11 (-0.19, -0.03), p = 0.010), and among

children with mothers not having paid work (-0.20 (-0.36, 0.08), p = 0.002) (Table 7). In

multivariate analysis, parity was significantly associated with lower scores, were an

increasing number of children were significantly associated with lower scores (-0.1 (-0.18, -
0.02), p =0.016) (-0.24 (-0.35, -0.13), p <0.001) (Table 7). In univariate analysis, a lower
score was observed for children with mothers whowere unmarried or lived alone. However,
the associationwas borderline significant (-0.22 (-0.44, 0.00, p = 0.051) (Table 7).

Table 7. Diferences indiet quality and variety index scores according to parental and child characteristics

(n=1829).
Univariate model Multivariate
model!
B (95% CI) B (95% CI)
n p-value p-value

Child

Gender

Female 830 -0.06 (-0.14, -0.02) 0.136 -0.04 (-0.12, 0.03) 0.260
Male 999 Ref.

Gestational age

< 38 weeks 218 -0.02 (-0.14, 0.10) 0.78

> 38 weeks 1606 Ref.

Birth weight 0.03%

<2500¢g 76 -0.25 (-0.44, -0.06) 0.012 -0.22 (-0.41, -0.03) 0.023
2500-4500 g 1681 Ref.

> 4500 g 59 -0.10 (-0.32, 0.11) 0.35 -0.04 (-0.25, 0.18) 0.747
Weight at 12 months 0.145°

<9230¢g 423 -0.10 (-0.20, 0,00)

9230-10700 ¢ 841 Ref.

> 10700 g 432 0.03 (-0.13, 0.07)

Foods avoided infear of

allergy/intolerances
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No 1712 Ref.
Yes 117 -0.12 (-0.27, 0.04) 0.147
Perception of eating
related problems
No 1376 Ref.
Yes 453 -0.33 (-0.41, 0.24) <0.001 -0.33 (-0.41, -0.24) <0.001
Parent
Maternal age 0.31% -
< 24 years 80 -0.14 (-0.33, 0.05)
25-34 years 1262 Ref.
> 35 years 487 0.02 (-0.07, 0.11)
Maternal education
Lower education 475 -0.20 (-0.28, -0.11) <0.001 -0.10 (-0.20, -0.01) 0.036
Higher education 1354 Ref.
Paternal education
Lower education 870 -0.16 (-0.24, -0.08) <0.001 -0.11 (-0.19, -0.03) 0.010
Higher education 958 Ref.
Maternal work situation
Not paid work 159 -0.29 (-0.43, -0.16) <0.001 -0.20 (-0.36, -0.08) 0.002
Paid work 1670 Ref.
Maternal family situation -
Not married/not 58 -0.22 (-0.44, 0.00) 0.051
cohabitant
Married/cohabitant 1770 Ref.
Parity < 0.001%
1 child 830 Ref.
2 children 722 -0.09 (-0.17, -0.01) 0.039 -0.1 (-0.18, -0.02) 0.016
> 3 children 277 -0.24 (-0.36, -0.13) <0.001 -0.24 (-0.35, -0.13) <0.001
Maternal tobacco habits -
No use of tobacco 1578 Ref.
Use of tobacco 250 -0.07 (-0.18, 0,04) 0.190

The number of missing values were 0-28. Variables included inthe multivariate model are gender, birth weight,
perception of infant eating-related problems, maternal education, paternal education, maternal work situation, and
parity. Overall p-value. Bold figures: p < 0.05.

441 Associationsbetween parent and childcharacteristicsandscores for single
components of the diet quality and variety index
Lower scores forthe single component “whole grains” were observed for the children with a

birth weight under 2500 grams compared to havinga normal birth weight (2500-4500 grams)

(Table 8). Significantly lower scores were observed for the single components “whole

grains,” “fruit,” “vegetables,” and “fish” for children with the perception of eating-related

problems (Table 8). However, significantly higher scores were observed for the single

component “sugary foods and beverages” for children with the perception of eating-related

problems (Table 8). There were observed significantly lower scores for the single components
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“breastfeeding”and “sugary foods and beverages”for children of mothers and fathers with a
lower educational level. However, significantly higher scores were observed for the single
component “leandairy products” for children of mothers and fathers with a lower educational
level. Significantly lower scores for the single components “vitamin D,” and “vegetables”
were observed for childrenwith one or more sibling compared to children whowere first
born, while there were significantly higher scores observed for the single component
“breastfeeding” for the children with two or more siblings compared tothe children whowere
firstborn (Table 8). There were no significant differences in single component scores
accordingto maternal work situation (data notshown).
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Table 8. Scores for single components of the index according to birth weight, perception of eating-related problems, parental education, and parity (n=1829).

Mean single component scores (SD)

Birth weight Perception of eating- Maternal education Paternal education Parity
related problems
<2500 g 2500-4500 <4500 g Yes No (ref) High Lower High Lower 1 child 2 children > 3 children
g (ref) education education education education (ref)
(ref) (ref)

Components
Red and 0.99 (0.05) 0.99 (0.04) 1.00 (0.02) 0.99 (0.05) 1.00 (0.04) | 1.00 (0.04) 0.99 (0.05) | 0.99 (0.04) 0.99 (0.04) 0.99 (0.05) 1.00 (0.04) 1.00 (0.03)
processed meat
Whole grains 0.95(0.18) 0.98 (0.10)  0.99 (0.08) 0.95 (0.16) 0.99 (0.08) | 0.98 (0.11) 0.98 (0.10) | 0.98 (0.11)  0.98 (0.10) 0.98 (0.11) 0.98 (0.10)  0.98 (0.10)
Vitamin D 0.90 (0.23) 0.89(0.22) 0.88(0.21) 0.91 (0.23) 0.89 (0.22) | 0.89 (0.22) 0.89 (0.23) | 0.90 (0.21)  0.89 (0.23) 0.92 (0.21) 0.88(0.23) 0.85(0.25)
Sugary foods 0.95(0.17) 0.92 (0.21) 0.88(0.25) 0.94 (0.18) 0.91 (0.22) | 0.94 (0.19) 0.87 (0.27) | 0.94 (0.19)  0.90 (0.24) 0.93 (0.20) 0.92(0.21) 0.90 (0.24)
and beverages
Fruit 0.78 (0.25) 0.83(0.22) 0.83(0.21) 0.78 (0.24) 0.85 (0.21) | 0.83 (0.22) 0.83(0.22) | 0.84 (0.22) 0.83(0.22) 0.84 (0.22) 0.83(0.22) 0.81(0.23)
Dietary fats 0.74 (0.23) 0.73(0.23) 0.79(0.21) 0.74 (0.23) 0.72 (0.23) | 0.74 (0.23) 0.70 (0.25) | 0.74 (0.23) 0.72 (0.24) 0.74 (0.23) 0.71(0.23) 0.71(0.25)
Vegetables 0.62 (0.29) 0.66 (0.29) 0.61 (0.29) 0.58 (0.30) 0.68 (0.29) | 0.66 (0.29) 0.64 (0.30) | 0.66 (0.29)  0.64 (0.29) 0.70 (0.28)  0.64 (0.30) 0.57 (0.30)
Breastfeeding 0.53 (0.45) 0.66 (0.42)  0.66 (0.45) 0.64 (0.44) 0.65 (0.42) | 0.69 (0.40) 0.53 (0.45) | 0.71 (0.40) 0.58 (0.44) 0.62 (0.43) 0.65(0.42) 0.72 (0.40)
Fish 0.49 (0.31) 0.57(0.32) 0.57 (0.30) 0.45 (0.32) 0.60 (0.31) | 0.56 (0.32) 0.57 (0.33) | 0.56 (0.31) 0.56 (0.32) 0.57 (0.33) 0.57(0.31) 0.52(0.30)
Lean dairy 0.43 (0.36) 0.42(0.35) 0.36 (0.33) 0.39 (0.36) 0.42 (0.35) | 0.38 (0.34) 0.50 (0.36) | 0.36 (0.34)  0.47 (0.35) 0.41 (0.34) 0.42(0.35)  0.40 (0.35)
products

Bold figures: statistically significant diflerence insingle component scores compared to the reference group. Level of significance isset to <0.01 due to multiple testing.
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5 Discussion

The present master thesis aimed to developa diet quality and variety indexfor Norwegian
children at 12 months of age and aimed to assess therelationship between diet quality and
variety indexscore andage of introduction to solid foods. There was nosignificant difference
between diet quality and variety indexscore andage of introduction to solid foods in this
thesis. However, the diet quality and variety indexscore was associated with several parental
and child characteristics, such as the perception of eating-related problems, birthweight,
parental education, maternal work situation, and parity.

A diet quality and variety indexhas not previously beenexplicitly developed for Norwegian
children at 12 months ofage. Hence, this indexmay increase the knowledge about diet quality
and variety in Norwegian children, as well as strengthenthe existing literature ondiet quality

and variety in children according to parentaland child characteristics.

5.1Dietary assessment

In this master thesis, dietary data fromchildren at 12 months ofage were collected througha
semi-quantitative food frequency questionnaire (FFQ). The collection of dietary data in small
children may be less challenging comparedto dietary data collectionin older children and
adults, dueto afew conditions in the child’s diet. First, as the parents often decide whatthe
child eats, the parents may have more control over the dietary intake for the child. Also, small
children usually eat a smaller selection of foods compared to adults and older children. Hence,

it may be easierto rememberand report the dietary intake correctly with fewer foods.

However, several factors in asmall children’s diets can make dietary assessmentchallenging
(91, 92). Infancy andearly childhood consistofrapid changes in the diet as wellas the
parents oftensharingtheresponsibility forthe child’s dietwith otheradults (forexample,
nursery staff) (91, 93). Thus, thechild's dietary information is usually based onreported
intakes frommultiple respondents aroundthe child (92). The accuracy ofthe reported dietary
intake forthe child may be dependent on cognitive factors in the respondents
(parents/caregivers), and the knowledge of the dietary intake for the children can be limited to
the number of meals the respondent has spent together with the child (92). There may also be
challenges capturing the quantities of the foods consumed due to small tastings or spilling of

32



foods (91). In breastfed children, assessing nutrientintakes canbe challengingand inaccurate

because ofthe variationin the nutritional composition of the breastmilk, as well as challenges
with measuring the quantity of breastmilk consumed (94). Breastfeeding duration can alsobe

challengingto report correctly, as shown by the inconsistent validity of reported breastfeeding
duration in a fewstudies (95, 96).

5.1.2 Dietary assessment methods
The choice of methodfor dietary assessment depends upon the purpose of the study, the

population of interest, thesize of the population, the period of the study, and the resources
available (94). FFQs, dietary records, and 24-hour recalls are allwidely used in the
assessment of dietary intake among infants and small children (94, 97). All three methods
require extensive work fromthe researches with collecting, handling, andanalyzing the
dietary data derived fromthe methods (94). There are both strengths and limitations toall of
the three methods whencollecting dietary datafor children. A review conducted in 2010
found thatallthree methods hada degree of under- or over-reporting of energy intake in
children and adolescents whencomparedto a golden standard of measuringenergy intake, the
double-labeled water method (98).

An optionfordietary data collectionfor the childrenin this study could be dietary records.
Dietary records havebeenused in several national dietary surveys among children at 12
months ofage in European countries (99-102). In dietary records, respondents log (and
sometimes weigh) all foods consumed in a specific number of consecutive days (103, 104).
This open-ended method can givedetailed informationabout thechildren’s dietif reported at
the same time the foods are consumed (104). One strength of themethod is the momentarily
reporting of consumption of foods, which may minimize recall bias from the respondent not
being able to remember orreport correctly what the child consumes (104). In acohort where
they used weighed dietary records onpreschool children, the dietary records provided valid
details about the children’s diet in terms of energy intake, when compared with thedouble-
labeled water method (105). Dietary records are also applicable to adiversegroup of people
because ofthe open-ended format with no cultural specific dietary questions. However,
dietary records oftenrequire a high level of motivationand literacy fromthe participant,
which may lead to a high participant burden. Hence, there is a high probability for selection
bias to occur (94, 103). The open-ended questions in this method also imposea high workload

for the researcher when handling the collected data. Using weighed dietary records in children
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can also be challenging because the data collection period can be more sensitiveto the rapid
changesinachild’s diet (91).

The 24-hour recall method is another option for dietary datacollection in children, and have
been used in a few national dietary surveys in European countriesamongchildrenat 12
months ofage (106, 107). The 24-hour recall method includes in-depthinterviews aboutthe
participant’s dietary intake for the previous 24 hours (103, 104). Because of the open-ended
questionsasked in the interview, detailed informationaboutdiet can be collected (103). As
for dietary records, the 24-hour recall method is also applicable to diverse groups with a wide
range of eating habits and diets (103, 104). One strength of this method is the relatively low
participant burden, which decreases the probability of selectionbias (97, 108). However, in
24-hourrecalls, recall bias can be a challenge as the dietary datais collected retrospectively,
and the respondentmay have a challenge remembering previous foodintakes (97, 103). The
respondent may also not report the dietary data accurately, which can be related tothe
respondent s knowledge or situation of theinterview (97). In a validation study, the 24-hour
recall method overestimated energy and nutrient intakes in infants compared to a chemical
duplicate portiontechnic (109). Furthermore, asingle day ofa 24-hourrecall may not be
representative ofthe whole diet, and multiple days of 24-hour recalls are often necessary (97).
Similar to dietary records, the rapidly changingdiet fora child can also be problematic as the
24-hour recall method only askes for specific days or short periods, and the datacollected

may not be representative for the whole diet over time (103).

The present master thesis included a semi-quantitative FFQto collect dietary datafor children
at 12 months ofage. FFQs are considered the most suitable dietary assessment method for
large samples and have beenwidely usedin epidemiological studies (91, 103). Semi-
quantitative FFQs are often more cost-effective andtime saving for the researcher compared
to 24-hourrecalls and dietary records (103). In FFQs, the participants are asked to reporttheir
own orother’s usual dietary intake in frequency, and often quantities, for a specific period.
The FFQ aims to collect data aboutthe usual food consumption (94, 104). A strengthfor
choosinga semi-quantitative FFQ in this study may be thatthe methodallows fora lower
participant burden compared to dietary records (103). Also, FFQs are more cost-effective and
time-saving for the researcher comparedto both dietary records, and 24-hour recalls for large
sample sizes (103). Besides, a semi-quantitative FFQ can cover a variety of foodanddrinks,
including specific types of foods or brands (94, 97). In addition, an importantargument for
choosinga semi-quantitative FFQ in this study was the comparability to the previous
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Spedkost surveys, which alsouseda semi-quantitative FFQ as the dietary datacollection
method (40,41, 43, 44). The FFQused in the Spedkost 1998 study was validated in 2002
using a 7-day weighed food record as a reference method (91). The findings indicated that the
FFQ overestimated energy- and nutrient intakes by 25 %, with a moderate capability to rank
food and nutritionintakes forinfants at 12 monthsofage in the (91). The ability to collect
dietary data accurately was at thesame level as other validation studies have observed with
FFQs for children (110-112). This validation study is useful when assessing the validity of the
FFQ in this study. However, the FFQ in this study has gonethrough multiple changes since
1998, and the currentuse ofaweb-based questionnaire may make the questionnaire less

comparable to the questionnaire from 1998.

One limitation with the semi-quantitative FFQ method is thatthe reported intakes in FFQs
may be sensitiveto recallbias. The caregivers may not accurately report what the child
usually eats, not know how to answer the questions correctly, and over-and under-report the
food intakes (94, 103). In contrast to dietary records and 24-hour recalls, there can be
challenging capturing all variation in the diet with FFQs, where there is a set list of questions.
Simultaneously, essential details about the diet can be left out (97). Another limitation with
the semi-quantitative FFQ is the population-specific characteristic of the method. Hence,
FFQs are not always suitable to describe the diet in cultural or other subgroups in a study
population in contrast to dietary records and 24-hour recalls (103, 104). The population
specific characteristics of the method was showed by those childrenof mothers born outside
of Scandinavia were notinvitedto participate in the study because the FFQ was not suitable

to coverallfood intakes in thesegroups.

5.2Sample

Out ofthe 3000 randomly selected motherand child pairs for this study, the participationrate
in the Spedkoststudywas 73% at 6 monthsofage and 66 % at 12 monthsofage. The
participationrates in the Spedkoststudies have beenobserved marginally higher comparedto
participationrates in other European national dietary surveysamong infantsand children
(101, 102, 113). In general, participationrates in epidemiological studies have decreased in
the past 30years (114, 115). The declining participation rates are also noticeable in the
Spedkost studies conducted in the last 20 years, where the first Spedkoststudy in 1998/1999
had the highest participationrate of all Spedkost studies at 79 % at 6 months ofage (40). The
participationrate for the Spedkoststudy from1998/1999 at 12 months ofage was similar to
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the current Spedkost study (66 %) (40, 41). However, the participationrate in the Spedkost
study from2006 was 66 % at 6 months ofage and57 % at 12 months ofage, which was the
lowest participation rate ofthe three Spedkost studies (43, 44).

There can be several reasons for the continuous high participation rates in the Spedkost
studies. One reason canbe theyoung study population. Participation rates have been reported
to be decreasingwith increasing age in other Norwegian national dietary surveys to 50 %
among children in the 4" and 8" grade, and to 37 % among adults (116, 117). However,
comparisons should be made with cautiondueto theschool-based requirementprocess in the
studywith children in the 4" and 8" grade, which have shown to increase participation rates
compared to other requirementmethods (118). However, other studies have shown increasing
participation rates with increasing age of the study populationin an adult population (119,
120).

Another possible reason for the high participation rates in the Spedkoststudies can be thatthe
respondents in the study may stillbe on parental leave, especially in the Spedkost6 months
study. Thus, the mothers or other caregivers in the study may have more time completing
questionnaires and participating in a study, comparedto if they were working. Aswomen
being mostly the primary caregiver for the children in this study, this could have led to a
relatively high participationrate as female gender has been associated with higher
participationratesin epidemiological studies (114). All ofthe participants receiveda gift card
for each questionnaire completed. The participants receiving rewards in studies, suchas
money, gifts, or treatments, haveshownto increase participationrates (121). A pilot study
conducted prior to the Spedkost study from2018/2019 also found that receiving gift cards
lead to higher participation rates comparedto joininga lottery ofa monetary price (122). The
use of gift cards in this study may reflect the increase of participationrates in the current
Spedkost study compared to the Spedkost study from 2006, where the participants who
completed the questionnaires were randomly selected to receive a monetary price instead of
receiving a gift card (43).

It is a desirable goal to keep the participationrates highin epidemiological studies, as studies
with low participation ratesare particularly vulnerable to selectionbias (115). Selection bias
occurs whenthestudy populationdeviates fromthe target population, for instance, a higher
proportion of high educational level in the study sample compared to thetarget population
(123). Furthermore, selection bias may contribute to a lower validity in epidemiological
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studies (115). The validity in a study refersto howwell the findings fromthe study represent
the actual situationamong the target population outside of the study and canbe divided into
internal validity and external validity (124). Studies with highinternal validity are more likely
to represent actual results for the study population (125). Studies with high external validity
are more likely to have a study population that is representative of the outsidetarget
population (115). Even if the participationrates in this study are relatively high, selection bias
may stillbe a limitation that needsto be considered wheninterpreting the findings of this

study.

The characteristics of the study sample in this master thesis were generally similar to the
overalltarget population. However, the proportions of parents with a high level ofeducation,
mothers who were married or cohabitant,and mothers over 24 years were higher comparedto
the national statistics. Higher education and being married have beenassociated with higher
participationrates in studies (126, 127). The fact that there were fewer young mothers in this
sample compared to the general population couldalso be a reason for the higher educational
levelin this populationasyoung motherswould beless likely to have finished their
education. These three deviating characteristics fromthe targetsample could lead to an
overallhigherdiet quality and variety score in this sample compared to the outside target
population, as previous research has linked higher education, and married and older mothers
to higherdiet quality indexscores in infantsand children (69, 73, 74, 128, 129). Also, an
exclusion criterion for the study was if the mothers were bornoutside of Scandinavia. This
exclusion criterion led to ethnic minorities notbeing included in the study. Therefore the
ethnicity ofthe study sample deviates fromthe general Norwegian population, and the results
are not necessarily representative of the whole Norwegian populationof children at 12
months ofage.

A lower external validity could be the consequence of several parentaland child
characteristics in this sample deviating fromthe overall Norwegian populationand, therefore,
a generalization of theresults should be done carefully.

5.3Design

The study designin this master was longitudinal, as the mothers completed a questionnaire
both when the infants were 6 months and 12 months old. The longitudinal designis a strength
of the study as the design employs two separate measures to followthe children overaset
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period. Longitudinal designs and can be useful to evaluate relationships between exposure
factors and outcomes (130). Also, the longitudinal design s a strength of the study because it
may be easier forthe mothers to rememberthe correct age of introductionto solid foods at 6

months ofage comparedto at 12 months ofage.

This study also used a cross-sectional design when assessing the relationship between diet
quality and variety indexscore and parental and child characteristics, where both the score
and the parent and infantcharacteristics were collected when the child was at 12 months of
age. One strength with usinga cross-sectional designis thatthey are oftencost-and time
effective forthe researcher, and many different variables can be studied at the same time
(130). Cross-sectional designs are also well suited to assess the prevalence ofdiseases in a
population (131). However, as cross-sectional designs only measure exposure and outcome
variables at one point, the design cannot be usedto derive causal relationships (131).
Therefore, the findings on dietquality and variety indexscore and parental and child
characteristics in this study should be interpreted with caution.

5.3.1 The diet quality and variety index
The diet quality and variety indexusedto evaluate the children's diet quality and variety in

this thesis was based onthe Norwegian dietary guidelines (32). The use of national dietary
guidelines may be a strengthofthe diet quality and variety indexbecause the Norwegian
dietary guidelines are based on carefully considered scientific evidence on adiet forachieving
good health and development (32). Furthermore, the cut-offs for serving sizes that determined
the score ofthe single components in the diet quality and variety indexwere based on both
Norwegian adult and infantdietary guidelines (11, 18). Besides, the cut-offs for the serving
sizes were basedon dietary guidelines fromgreat health authorities such as the WHO,
national dietary guidelines fromthe Nordic and European countries, and national dietary
guidelinesfromthe USA (12, 34-36, 78-80). However, when creating the cut-offs for serving
sizes in the index, which determined the score, avoiding subjectivity was a challenge. Due to
no existing recommended servingsizes for children aged 12 months in the Norwegian dietary
guidelines, the cut-offs in the indexwere determined based on an overallassessmentfromthe
recommendations on servingsizes available fromother resources in a subjective manner of
the author of the master thesis. Therefore, therecommended servingsizes in the indexmay
not be entirely correct for children at 12 months ofage, which could weakenthe quality of the
findings in the study.

38



A secondstrengthofthe diet quality and variety indexcould be the high number of
components included in the index With careful consideration of the included components in
the diet quality and variety index, the indexcovered mostofthe food groups thatwere asked
for in the semi-quantitative FFQ in the study. Therefore, it is likely to be relevant for the diet
for children at 12 months ofage. However, there may be errors connected to thedifferent
components. Forthe component “sugary foods and beverages”, both sugary foods and
beverages were included in the same componentdueto an overall low intake of sugary foods
and beveragesamongthe children. Sugary drinks havea higherweightthan sugary foods but
often contain less sugar in grams. Hence, it could lead to differentscores for this component,

dependenton whetherthe children ate sugary foods or drank sweetened beverages the most.

A third strengthofthe diet quality and variety indexis the use ofa comprehensive FFQ,
which covered many differentfoods. The comprehensiveness of the FFQ could minimize the
bias of certain foods or food groups not being included becausethey were missing in the FFQ.
Certain foods not being includedin the FFQ could lead to awrongestimate ofthe intake of
foods and nutrients for the children. However, as mentioned, there are methodological
limitations to using FFQ as a dietary data collectionmethod and could bea weakness for the
diet quality and variety indexas well.

A limitation with the diet quality and variety indexscore is that it was not adjusted forenergy
intake to control for over-orunder consumption. This FFQ has shown to overestimate energy
intakes in infants and children, which could lead to falsely high intakes ofthe foods
recommended in the index, following higher mean scores for the childrenin the sample. The
cut-offs forserving sizes in the indexwere made to fit an energy intake equivalent toabout
one-third ofan adult energy intake. Ifthe child had a lower ora higherenergy intake than
estimated for the diet quality and variety index, the child could achievea falsely high or low
score due toover-orunder consumption. Theconsequence of not adjusting for over-orunder
consumption could bea higher mean score for the whole sample. However, it should not
affect the differences in diet quality and variety indexscores between the differentgroups.

5.4 Statistical considerations

In this master thesis, multiple statistical analyses were conducted, which could increase the
probability of finding statistically significant results caused by randomerrors (type 1 error)
(132). Further, multiple statistical analyses could contributeto finding statistically significant
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results evenifthere were no real differences (132). Because of multiple testing in this study,
the significance level was loweredto <0.01 in the analysis with s highnumber of statistical
tests (Table 8). However, one strength was the large sample size in the study, which could
increase the probability of detecting truedifferences in the study population (133).

5.5Discussion of results

5,51 Dietquality and variety index score
The averagediet quality and variety indexscoreof 7.6 points out of 10.0 points in this sample

indicates thatthe children hadrelatively high adherenceto the recommended intakes of foods
in the index Furthermore, the relatively high scoremay indicate that dietquality and variety
in children at 12 months ofage in Norway is overallgoodbutcould be improved. The mean
diet quality and variety indexscore fromthis study is comparable to indexscores in similar
studiesin Asianand European countries. One study usingdiet quality indexscores in Asian
children at 12 months of age found that the mean dietary score was 44 out of 62 points (69).
In astudyon German children aged 12 months, the mean diet quality scorewas above 80
points out of 100 points (75). Many studies on dietary indices in children at 12 months ofage
have also foundthat thechildren only achievedabouthalf of the total dietary score (68, 72,
76, 120, 128). These findings could indicatethatthe quality of the diet in Norwegian children
is overall high compared to children in other countries. However, when comparing scores
fromdifferent indices, the included components andthe scoring ofthe indexshould alsobe
considered. The diet quality and variety indices used in the differentstudies are not entirely
similar to the scoringof components andthe choice of different components in the indexused
in this study. Different designandstructure of these indices may contributeto variable results

in diet quality and variety among the 12-month old children in the studies.

The findings should be considered with the limitation thatthe study sample had a relatively
high socioeconomic status, where the majority of the children had parents with a high level of
education, and mothers who were married or cohabitant, with a higher proportioncompared
to the national statistics. A higher socioeconomic status has been observed with higher diet
quality and health in children in previous studies (69, 73, 74, 134). The higher prevalence of
high socioeconomic status amongthechildren in this study could be a reasonforthe
relatively high score amongthe children. One should, therefore, consider a possible lower

average scoreamong the target population comparedto the study population.
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As the mean diet quality and variety indexscore in this study reached about three-fourths of
the maximum score, a possible decrease in diet quality and variety with increasingagein this
sample should be considered. Several studies ondiet quality indices in children have observed
decreasing dietquality and higher consumption of unhealthy foods fromthe age of 12months
up to5years ofage (68, 71, 75, 120, 135). Furthermore, evenifdiet quality and variety in
Norwegian children at 12 months ofage is relatively high, the dietary quality may decrease
with increasing ageofthe children. Therefore, maybethe dietquality and variety indexscore
in this study should be higher to prevent thedecrease in diet quality and variety to such a low
levelin later years, which could be of concern in terms of future health in thesechildren.

In regardsto the single componentscores, the highestscores were observed for the following
components “red and processed meat” and “whole grains”. The serving size fora maximum
score forthe component“red and processed meat” was under 35 grams of red and processed
meat perday. One reasonforthe high scores ofthis componentcould be thatthe children
were not able to eat more than the upper limit in the index, even if this was the only source of
meat in the diet. This could contribute tothe children getting a high score even though the
variety of meat was not adequate. According to the two previous Spedkost studies from 1998
and 2006, the intake of saturated fat among Norwegianchildrenaged 12 months has been
reported higher thanrecommended (12 E %) (41, 44), and red and processed meat is asource
of saturated fat in the diet (32). However, the findings fromthe most recent Spedkoststudy
have demonstrated a decrease in the intake of saturated fat in the diet to 10 percentages of
energy (unpublished data) (45). The decrease in saturated fat intake may reflect the overall
high score forthe single component“red and processed meat” in the study. The single
component “whole grains” alsohad one ofthe highest mean component scoresamongthe
children in this study. One reason for the highscore for the component “whole grains” could
be the frequent consumption of porridge and whole-grain bread among Norwegian childrenat
12 months ofage (44). In contrast, asimilar study ondiet indexscores in Asianchildrenat 12
months ofage observed lowscores forwhole grains (69), which could be explained by a food
culture where whole-grain bread and porridgeis not includedin the every-day diet.

The component*“lean dairy products” had the lowest mean score ofthe single components in
this sample. One critic of the scoring of this component is that therecommended range for the
intake of lean dairy products in the diet quality and variety indexwas set to 500to 600 grams
perday. The Norwegian dietary guideline on infant nutrition states that an intake of 500 to
600 grams of lean dairy products is adequate fora child at 12 months ofage, butshould not
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exceed 600 grams a day. Furthermore, there is no minimum recommended intake of lean
dairy products for children at 12 months ofage (11). Therefore, children who did not
consume 500 grams of lean dairy products per day got a lower scoreevenifit would be

adequate not toconsume this fullamount if other foods covered the nutritional needs.

The single component*“fish” was alsoreported low in this sample. The lowscore for this
component was expected basedon areporton thedevelopmentofthe Norwegian diet from
2019, where the intake of fish was lower than desired for both adults and children (136).

5,52 Dietquality and variety index score according toage of introduction to solid
foods
The majority of the children were introducedto solid foods at 4.5 months ofage orearlierin

this study (67 %). There was a higher proportion of infants introduced tosolid foods at 4.5
months ofage orearlier compared to the previous Spedkoststudies from 1998 (64 %) and
2006 (50 %) (40, 43). The recommendations of the Norwegian dietary guideline oninfant
nutrition have changed in the later years, fromthe recommendation to introduce solid foods
between the age of4to 6 months (2001), to the current recommendationthat it is safe to
exclusively breastfeed untilthe infant is at 6months of age (18, 40, 43). The recommendation
still states that solid foods can be introduced between 4and 6 monthsifthe infant is ready for
solid foods (18). The changein the proportions of age of introduction to solid foods the last
years may be due to thedifferent wording in the dietary guidelines. Also, maybethe mothers
are more aware of the infant’s signals for wanting to try new foods. However, there is lacking
research to support this claim, and there could be other reasons for the earlier introductionto
solid foods in this study comparedto previous studies.

In this master thesis, themain aim was to explore the relationship betweenage of introduction
to solid foodsanddiet quality and variety indexscore at 12 months ofage. The main finding
demonstrated no significant difference in diet quality and variety indexscorebetweenthe
children introduced tosolid foods at 4.5months orearlier,and children introduced to solid
foods at 5.0 months ofage or later. The difference in the score between these groups was also
generally small. The difference in score remained small and not significantafter testing with
othergroups ofage of introduction tosolid foods (<4.0 months ofage and >4.5 months of
age,or<5.0 months ofage and>5.5 months ofage). The non-findingis supported by a
recent similar study in Australian children whereno significant difference betweendiet
quality scores andage of introductionto solid foods was reported (71). However, other

studies have found a relationship betweenage of introductionto solid foods and diet quality
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and variety in children. A study on Dutch children showed that introductionto solid foods
before the age of 6 months was associated with a lower diet quality and variety indexscore at
12 months ofage comparedto introductionto solid foods at 6 months ofage or later (72).
Contrarily, one study foundthat childrenintroduced to solid foods before 6 months ofage ate
a wideramount of family foods later in childhood, which could reflect a higher variety in the

diet, compared to childrenintroduced to solid foods after 6 months ofage diet (137).

The difference in score was tested between two ages, both within therecommendedage of
introductionto solid foods according to the Norwegian dietary guidelines (18). Maybe the
difference in the scorewould have beenmore substantial if tested betweenoneage group
within the recommendedage of introductionto solid foods (between 4to 6 months ofage),
and one age group before and after the recommended age of introduction to solid foods
(before 4 months ofage and after 6 months ofage). However, this was not performed in the
presentstudy due toasmallsample size in the group introducedto solid foods before 4
months ofage, andafter 6 monthsofage.

One reason fornotfinding any difference in the diet quality and variety indexscore between
the two groups ofage of introduction to solid foods could be the homogenous characteristics
of the sample. Mostofthe childrenhad mothers with a high level of education and mothers
who were married or cohabitant, andthehomogeneity of the sample could contribute to the
non-findings in this study. The two groups of age of introduction tosolid foods had similar
background characteristics such as parental education, maternal family situation, gender, and
birth weight (data not shown). However, thegroup whowere introducedto solid foods at 4.5
months ofage orearlier had a slightly higher proportion of mothers over 35years, maternal
tobaccousers,and mothers who had paid work (data not shown). The differences in maternal
characteristics betweenthe two groups ofage of introductionto solid foods could lead to a
small amount of skewness between the two groups, exhigher maternal age has been
associated with higher diet quality and variety in children (73, 74, 128, 129). The skewness
between the groups ofage of introductionto solid foods could contribute to the non-findings

in the study.

As mentioned, a few studies have assessed the relationship between age of introductionto
solid foods anddiet quality and variety in children at 12 months ofage (71, 72, 137).
However, the topic is not widely studied. There are some studies thathave assessed the
relationship between ageof introductionto solid foods and other infantand child health
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outcomes. Accordingto two reviews and one clinical trial, there were no significant
differences among infants introducedto solid foods before 6 months ofage comparedto 6
months ofage or later in terms of healthy growthand development (19, 138, 139). However,
studies point towards infants who were introducedto solid foods early (before4 months of
age) being heavier compared to infants introduced at 6 months ofage or later (12, 53, 140-
142). These findings could be ofimportance asthereis some evidence suggesting that rapid
weight gain in infancy andearly childhood may influence the risk of excessiveweight and
obesity laterin childhood (143, 144).

Forthe preventionofallergic diseases, both short termand later in life, studies comparing
introductionto solid foods at 6 months of age versus 4 months ofage have shown
inconclusiveresults. Currently, thereare no recommendations on age of introductionto solid
foods for preventingallergic diseases in infants and small children (145, 146). In the early
2000s, the recommendations pointed towards delaying theintroduction of allergenic foods to
prevent later foodallergies (147). A review from 2006 found associations between
introductionofsolid foods before 6 months ofage andan increased risk of developing food
allergies (148). More recent studies have, however, shown opposite results where early
introduction (between4and 6 months ofage) of possible allergens could preventfood
allergies (149, 150). A recent study conducted in England found that introducing possible
allergens to infants with the risk of developing food allergies betweentheage of3and 6
months could reducethe risk of developing food allergies (151). Concerning coeliac disease,
ESPGHAN has stated that the risk of developing coeliac disease willnot be influenced by

which time gluten is introduced betweenthe periods 4 to 12 months ofage (152).

Regarding essential nutrients in the infant’s diet, such asiron, studies have indicated that
introducing solid foods at 6 months ofage compared to 4to 6 months ofage could lead to
lower hemoglobinand ferritin values in infants at 6 months ofage (139, 153, 154). However,
there is stillno evidence thatthese lower values caused any harmto neurodevelopment or had
significant associations with iron deficiency anemia or iron depletion in infants (139, 153).

5.5.3 Ageof introduction to solidfoods and singlecomponentscores

The children who were introducedto solid foods at 4.5 months ofage orearlier had
significantly higher scores for the single components “fish”, “whole grains”, “vitamin D and
“lean dairy products” comparedto the children introduced at 5.0 months or later. Based on
these findings, it may indicate thatthe children introducedto solid foods earlier had a higher

and more adequate intake of healthy foods. A study conducted in 2016 on British children
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found thatintroductionto solid foods before 6 months ofage was associated with less feeding
difficulties at 3 years ofage (155). This finding could compare to the findings ofa higher
intake of healthy foods amongthechildren introducedto solid foods later with later in this
study. One reasonforthe higherscore of certain components among thegroup introduced to
solid foodsat 4.5months orearlier, could be thatthe children have had more time introducing
a wider variety of different foods comparedto thechildrenintroduced later. Contrary, another
study conducted in 2011 found that late feeding practices (after 6 months ofage) were
associated with reduced odds of picky eatingand associated with a greater variety of foods
eaten at 3years ofage (156). Althoughinterestingand contradictory findings, caution should
be made when comparing these results because of differences in the study populationsuchas
age, gender, and nationality.

The children who were introducedto solid foods at 5.0 months of age or later had a higher
score forthe component “breastfeeding” comparedto thechildren introduced at 4.5 months of
age orearlier. One reason forthe higherscorein the group introduced at 5.0 months ofage or
later could be that breastfeeding remained a more central componentin this group of children
compared to the group that had been introducedto solid foods earlier. Also, the Norwegian
dietary guidelines recommendintroducingsolid foods at 4 months ofage, ifthe infant is
formula fed (18). Therefore, the majority of the non-breastfed childrenwho received infant
formula, most likely ended upin the group introducedto solid foods at 4.5months or earlier.
That could be areasonforthe lower scores of breastfeeding in the introduction group at 4.5
months ofage orearlier.

There were no differences between the two groups ofage of introduction to solid foods, and
scores forthe single components “fruit” and “vegetables.” This findingis comparable to a
study conducted in 2014, which showed noassociation between vegetable intake in 4to 6-
months old infants introduced to solid foods before theage of 5.5months comparedto
introductionafter 5.5months ofage afterashort period of introducing different vegetables
(157). However, one study foundthat introducing solid foods to the child before 6 months of
age compared to after 6months ofage was associated with a higher intake of vegetables at 9
months ofage (158). Contrarily, another study found that early introductionto solid foods
(before 5 months ofage) was associated with a decreased intake of vegetables comparedto
introductionafter 5months ofage in Japanese infants (159). Furthermore, the findings are
inconclusive, with no clearassociations betweenageof introductionto solid foods and fruit
and vegetable intake.
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5,54 Dietquality and variety index score according to parental and child
characteristics
The differences in diet quality and variety indexscores accordingto parental and child

characteristics were also investigated in this study. A lower diet quality and variety index
score was observed for children with the perception of eating-related problems. The lower
score in the group of children with reported eating-related problems was expected because of
children with eating problems may also eatless of the recommended amounts of foods in the
diet quality and variety index This finding is supported by findings fromprevious studies
about diet quality and variety indexscores children aged 12 months (71, 72, 155). This was
also shown by thatthe childrenwith the perception of eating-related problems had a higher
score for“sugary foodsandbeverages”, which reflected lower intakes. The single component
scores “whole grains,” “fruit,” “vegetables,” and “fish” were significantly lower in the group
of children with the perception eating-related problems comparedto children with no reported
eating-related problems. Eating related problems for the child in this study may be
comparable to picky eating. Picky eating in children has been linked to a lower intake of
vegetables, whole grains, and fishcompared to non-picky eaters in a recent review (160),

while the intake of fruit has shown variable results (160).

High maternaland paternal educationwas associated with higher diet quality and variety
indexscoresin the childrenin this study, whichis supported by previous studies (69, 73, 74),
in addition to higher parental education being a well-known determinant for better health in
children (161-164). The scores forthe single components “sugary foods and beverages,”
“dietary fats,” and “breastfeeding.” were also higher in the high maternaland paternal
education group. In a large study in the UK, high maternal educationwas associated with a
lower intake of sugar in small children, which can compareto the findings in this study (165).
However, the intake of sugary foods and beverages has generally beenreported low in
Norwegian children in recentyears, andthesugar intake has decreased dramatically fromthe
first Spedkoststudy from1998 (40, 41, 43, 44). This finding is comparable to a large study
among American children aged 2to 19 years, which also showed a significantdecrease in the
intake of sugar-sweetened beverages from2001 to 2010 in children (166). Although the
difference in score between thegroups of maternal education level was significant, the score
in both groups was still generally high (0.94and 0.87), and the difference may notbe as
important as for other food groups. Some studies have also pointed towards thata high level
of maternal education has been associated with longer breastfeeding duration in western

populations (167, 168), which is in line with the findings in this study. Contrary, a review
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conductedin Chinain 2017 found thatmothers with a high level of education had lower odds
of breastfeeding (169). However, cautionshould be made when comparing factors associated
with breastfeeding duration in different populations due to potential differences in maternity
leave benefitsand other culturaland economic, economic differences betweenthe study
populations.

Children of mothers with paid work had a significantly higher diet quality and variety index
scores compared to the children of mothers withoutpaid work. One reason could be that
mothers who had paid work had a different socioeconomic profile comparedto mothers
without paid work, for instance a higher income, which was not included as a variable in this
study. A previous German study found no difference in diet quality in small children
accordingto maternal work situation (170). However, the study had a different definition of
the variable paid work, and the study also focused on older children comparedto in this study.
Therefore, the findings are notdirectly comparable to the presentstudy. A difference in social
class could also beconnectedto themother's work situation, where a higher social class has
been associated with a higher diet quality indexscore in Australian childrenat 3years ofage
(73).

There was also a significant difference in diet quality and variety indexscore amongthe
different groups of birth weight. This findingis in contrastto findings in previous studies
where no differences in diet quality and variety indexscores have been observed between
groups with different birthweights (73, 128). However, one reason for this finding could be
that some ofthe childrenin the lowestbirth weightcategory were born premature, and,
therefore, had not developed eating skills at the same levelas children with normal birth
weight. Therefore, the childrenwith a low birth weight may eat less of the recommended
foods in the diet quality and variety index

The mother havingtwo or more children was negatively associated with thediet quality and
variety indexscore. This finding is in line with findings froma similar study (72), but notin
line with two other studies in the same age group (69, 71). These two studies, however,
included other ethnic groups and operated with a dietary risk score and nota dietary quality
and variety score (69, 71), which could be areasonforthe contradictory findings. One reason
for the lower diet quality and variety indexscore in the childrenwith oneor more siblings
could be that children with siblings are earlier exposedto unhealthy foods and affected by the
dietary intake oftheiroldersiblings. However, thescore for the single component “sugary
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foods andbeverages” did not differ betweenthe groups accordingto the number ofsiblings.
Furthermore, the score for the single component*“vegetables” and “vitamin D” was
significantly lower in the children with one or more siblings. One reasoncould be that the
focus on healthy foods for the children becomes limited to the increasing number of children
in the household.

There were no significantdifferences betweendiet quality and variety indexscoreand the
parentaland child characteristics gender, weight at 12 months ofage, gestational age,
maternal age, maternal family situation, and maternaltobacco habits. Thesefindings are in
line with previous findings fromsimilar studies (69, 71-73, 75, 128). However, higher
maternal age has been associated with higher diet quality and variety indexscores in four
studies with similar age groups (73, 74, 128, 129). The mothers being married or cohabitant
have also been associated with higher scores for children at 3years ofage (73) as well as

male gender beingassociated with higher diet quality and variety indexscore in a Dutch study
from 2015 (72). Also, the mother notsmoking orusingtobacco has been associated with
higherscoresin children (72, 73, 128).

Furthermore, the findings of the relationship between diet quality and variety indexscores and
parentaland child characteristics should be interpreted with caution. These findings were
derived froma cross-sectional design as the data for the diet quality and variety indexscore
were collected at the same time as the parental and child characteristics were collected. Thus,
a causal relationship cannot bedetermined. However, the results could indicate that certain
parentaland child factors could be of importance for the futurediet quality and variety for
children.

Lastly, the differences in diet quality and variety indexscores betweenthedifferentgroups in
this study were generally small, even though they showed significant associations. Therefore,
one should consider if these differences are enoughto presenta clinical significance for these

children regardingtheir future health and development.
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6 Conclusion

This masterthesis aimed to developa diet quality and variety indexfor children aged 12
months andto explore differences in diet quality and variety indexscore between the children
introduced tosolid foods at 4.5months ofage orearlierand at 5.0 months ofage or later. The
main result indicated no differencein scores betweenthe two groups. The mean diet quality
and variety indexscore in the total sample was 7.6 pointsoutofatotal of 10.0 points, which
indicates thatNorwegian 12-month old children have a relatively high dietary quality and
variety at this age. This study alsoshowed that the diet quality and variety indexscore was
higherfor children with a birth weight between 2500 and 4500 grams, the children who were
firstborn,and the childrenwith no perception of eating-related problems. Among the children
of parents with a high educational level, of married or cohabitantmothers, and of mothers

who had paid work, higher diet quality and variety indexscores were observed.
Future perspectives

The diet quality and variety indexfor children at 12 months of age offers a more holistic way
of presenting the children’s diets and could build a foundation for further researchon howthe
dietin childhood affects other health parameters later in life.

Previous studies have observed decreasing diet quality and diet quality scores with increasing
age frominfancy into later childhood. To preventthereduction in diet quality with increasing
age, more focus should be given to developing more effective dietary interventions at an early
stage of life. In the presentstudy, foods with a lower score in the sample were fish, fruit,
vegetables, andlean dairy products, and intakes of several of those food items are a challenge
among all age groups in Norway. To improve the diet quality and variety among Norwegian
children, interventions targeted at the intakes ofthe challenging foods may also be necessary.
However, unfortunately, dietary interventions havenot always resulted in substantial dietary
changesin previous intervention studies. Hence, innovative strategies to improve dietary
intake should be developed and tested. Kindergartens and schools may play an essential role
in delivering dietary interventions and providing a health conscious environment for the
children. Therefore, interventions targeted at thesearenas could be helpful in making
successfuldietary changes in children.

In the Spedkost 12 survey, the majority of the mothers agreed to participate in future dietary

surveysfortheirchild. Because ofthe possibility, in the future, to contact the mothers who
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participated in the Spedkost 12 months survey, a similar study on the same children at an
olderage could be interesting to conduct, with adjustments onthe diet quality and variety
indexto meet increasing food intakes. Such study could provide useful dataaboutthe changes
in diet quality and variety indexscores with increasingage, as demonstrated in other studies.
Otherfactors, such as ethnicity or residency, were notincluded in the questionnaire, and
therefore, notas backgroundfactors in this thesis. However, there would also beinterestingin
future research to assess howthefactors ethnicity and place of residency in Norway affect

diet quality and variety indexscores.

Age ofiintroduction tosolid foods showed no association with diet quality and variety index
scoresat 12 months ofage in the children, which could indicate thatthe timing of
introductionto solid foods within the recommended range is not associated with the quality
and variation ofthe children’s diet. However, more researchis neededto clarify a possible

role ofthe age ofintroduction tosolid foods and later diet quality.

Socioeconomic differences in the child’s diet were present already at 12 months ofage,

similar to findings in previous studies. Children of parents with lower education showed
lower diet quality and variety indexscores. Perhaps future dietary interventions in small
children shouldbe targeted to the groups with a lower socioeconomic status to prevent

socioeconomic differences fromevolvingalready in early childhood.

To conclude, the diet quality and variety indexscore is a newway of presenting the diet in
Norwegian children at 12months ofage. The scorewas overall high, butwith possible falling
diet quality and variety with increasingage, thescore canbe improved. Further researchon
diet quality and variety in children could be useful to assess howthediet is affected by factors
such as age of introduction to solid foods and parentaland child characteristics.
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SPEDKOST

Undersgkelse av kostholdet blant spedbarn

Kryss av for "Ja" i ruten under dersom du samtykker i & delta i undersgkelsen. Dersom du ikke
gnsker a delta og vil reservere deg mot & bli oppringt samt & bli purret pa, krysser du av for "Nei"

og returnerer skjemaet.

|:| Ja
|:| Nei

Ved utfylling er det viktig at du gar frem slik:
*Sett kryss i boksene. Slik: Ikke slik: )G

* Ved rettelser kan du markere tydelig at det er feil, slik: .

* | de apne feltene skriver du inn tydelig tekst

* Der det spgrres etter tall, skriver du disse slik: [II

* Skjemaet ma ikke brettes

* Det utfylte skjemaet vil bli lest av en maskin. Bruk bla eller sort kulepenn.

Fyll inn opplysninger om barnets vekt og lengde - ved fgdsel og ved 12 maneders alder (fra helsekortet).

Dersom barnet ikke har veert pa 12-manederskontrollen enng, kan du la feltene for vekt og

lengde ved 12 maneders alder sta apne.

Fylles ut fra helsekortet

Dato for maling av
vekt/lengde (12 mnd):

dag mnd ar

Barnets vekt (12 mnd): gram Barnets lengde (12 mnd):

Fadselsvekt: gram Lengde ved fagdsel:

cm

cm
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BAKGRUNNSSP@RSMAL

1. Dato for utfylling av skjemaet

Skriv inn datoen for dag, maned og ar i rutene.

dag mnd ar

2. Hva er barnets kjgnn?
Sett kun ett kryss.

[0 vente

3. Hvem fyller ut skjemaet?
Her kan du sette flere kryss.

|:| Barnets mor

|:| Barnets medmor

SP@RSMAL OM MORSMELK

4. Far barnet morsmelk n&?
Sett kun ett kryss.

|:| Ja —> Ga til spgrsmal 5 og deretter til spgrsmal 8
|:| Nei, men barnet har fatt morsmelk tidligere ~=—> Ga til spgrsmal 6
[] Nei, barnet har aldri fatt morsmelk —> Ga til spgrsmal 7

5. Hvor mange ganger i dggnet far barnet vanligvis morsmelk na?
Regn ogsa med de gangene barnet bare far morsmelk til trast eller kos, dag- og nattetid.

Sett kun ett kryss.

|:| 10 ganger eller flere

6. Hvor gammelt var barnet da det sluttet & fA morsmelk?

Sett kun ett kryss.
Uker \

1 2 3 4 5 6 7
O 0O 0O 000 0O

|:||\>
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7. Hva var viktigste og nest viktigste grunn til at mor ikke ammet barnet eller har
sluttet & amme det?
Sett kun ett kryss for viktigste grunn og kun ett kryss for nest viktigste grunn.

Viktigste grunn Nest viktigste grunn

[
[

Barnet ville ikke

Barnet biter/har fatt tenner |:| |:|

sugeproblemer o =
Barnet syt/for tidlig fodt o O
Kolisurolig bam o o
Forlitemelk o o
Mor begynte & arbeide/d studere o =
Mor syk/medisinbrak o =
Bekymring/stress/sieen o =
Brystoetennelse o o
Tistoppede melkeganger o O
sarebrystnopper o O
Brystoperert o O
Blerddet il dsute o o
Ingen spesielle problemer, men ansket ikke & amme (engey ] =
Andregrunner o =

Dersom mor ble radet til & slutte & amme, hvem var det som radet henne til det?
(f.eks. helsepersonell, familie, venner)

SP@RSMAL OM MORSMELKERSTATNING/MELK

8. Hvor gammelt var barnet da det begynte med morsmelkerstatning/kumelk i tillegg til
eller istedenfor morsmelk?

Sett kun ett kryss for hver matvare.
Barnets alder (maneder)

Ikke

o

Morsmelkerstatning fatt 0-3

4 5 6 7 8 9
som drikke O O O o o o o o o o

pemelerine - ' Q O O O O O O O O O

Kumelk i annen
matlaging I:l I:l D
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9. Hvor ofte og hvor mye morsmelkerstatning pleier barnet a drikke na?
For hver melketype settes kun ett kryss for hvor ofte, enten ganger pr. uke eller ganger pr. dagn. | tillegg
settes kun ett kryss for hvor mye pr. gang. For mengdeangivelse se pa bilde 1 i bildeboken. 100 ml = 1 dl.

Hvor ofte? Hvor mye?
Ganger Ganger Mengde (ml)
| pr. uke ellt‘er pr. degn pr. gang

Aldri/sjeldnere | l 5 el. 60 120 180 240
enn hver uke i 1-3 4-6 i 1 2 3 4 flere A B C D
NAN Pro 1 eller NAN Organic 1 ] i i|:| O O O 0O O O 0O 0O
nmesaeames 0 0 0 0 0 0000|0000
w0 00000000000
HIPP Comblotie 1| 0000000 o|oood
HiPP Combiotic 2ellers | L L =
Semper Allomin 1 D i D D i D D D D I:l |:| |:| |:| D
smerwonz 0. 0 0 00 0O0OO0O|D0OO0O
;(glémelhets}ﬁmiog,l, ,,,,,,,,,,,, I,:! ,i,,,|:,|,,,,I;I,,i,,q,,,;,,,,I;I,,,!:I,,,,,I;I ,,,,, I;I,,,g,,,g,,,l,:,l
tiskugcsbianding 2 oter 3| b oobooboobojodbg
e ¥ 00 00 0000|0000

oppgi type:

B side 4 B




m LR n

40407

10. Hvor ofte og hvor mye melk pleier barnet a drikke na?
For hver melketype settes kun ett kryss for hvor ofte, enten ganger pr. uke eller ganger pr. dagn. | tillegg
settes kun ett kryss for hvor mye pr. gang. For mengdeangivelse se pa bilde 2 i bildeboken. 100 ml = 1 dl.
Morsmelk regnes ikke med her.

Hvor ofte? Hvor mye?
Ganger Ganger Mengde (ml)
pr. uke eller pr. degn pr. gang

Aldri/sjeldnere
enn hver uke

Helmelk (sgt og sur) |:|

60

h
w
)y
(o}
[EY
N
o
[
[o]
o

[~
O
e
-
[15
[]>¢
=
o
o

]
ek @swettdgee [ 0 0 0 0 O O OO0 O O O
sommemeogwy 0 O O O O O O O|0 O O O
soacawao. 00 0 O O O O O O OO0 00O 0O
R 000000000000
e . 566 0B 0 aB0D0
memek 00 OO OO0OOCIOOOO

oppgi type:

SP@RSMAL OM FAST F@DE

11. Hvor gammelt var barnet da det fgrste gang fikk fast fgde?
Med fast fgde menes alle andre matvarer enn melk/vann/saft/juice/annen drikke og kosttilskudd.
Fast fgde inkluderer velling selv om denne er tyntflytende.
Sett kun ett kryss.

Uker ‘ Maneder

i1 2 3 4 5 6 7| 2 3 4 5 6 7 8 9
O Odboboooogooobooooo0odooqgaoqadd
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12.
Sett kun ett kryss for hver matvare.

Hvor gammelt var barnet da det fikk fglgende matvarer for fgrste gang?

Barnets alder (maneder)

Ikke fatt

?
w

HES

Mais-/ris-/hirsegrgt

|:|u-|

WK

Havre-/hvete-/bygg-/
kavringgret

Frukt-/bsermos |:| D D
Poteter D D D
Grgnnsaker |:| |:| |:|
Kjott D D I:l
Fisk O (o 0O
Brod |:| D D
Yoghurt

[
[
[

Ngtter/ngtteprodukter
(peangttsmagr o.1.)

SP@RSMAL OM YOGHURT
13.

7 8 9 10 11 12

O O O o O 0O

O O 0O O O O
0O O [
O O [
O O [
0O O [
O O [
O O [l
0O O [
0O O [

Hvor ofte og hvor mye yoghurt pleier barnet a spise na?

For hver yoghurttype settes kun ett kryss for hvor ofte og kun ett kryss for hvor mye barnet vanligvis

spiser pr. gang.

Hvor ofte?

Hvor mye?

Ganger Ganger Mengde
pr. uke eller pr. dag pr. gang
priednre |
I1-3 4-6 1 2 flere A 1 3, 1
Barnefruktyoghurt (Sprett, l l beger/
Safari, Danonino o.l.) I:I | | I:I I:I I:I pose D I:I I:I I:I
Barnefruktyoghurt med | i
topping (Q-meieriene 0.1.) D | I:I I:I | I:I I:I D beger D I:I I:I I:I
Fruktyoghurt I:I i I:l I:I i I:I I:I I:I beger/ I:l I:I I:I I:I
(Tine, Q-meieriene o.1.) | | pose
Go'morgen yoghurt ] i O ] i ] L] L1 peger 1 O O O
Fruktyoghurt uten fett og i i
sukker (Yoplait Double 0% o.1.) I:I ! D I:I ! I:I I:I I:I beger D I:I I:I I:I
Yoghurt naturell, Biola i i 2 4 6 8
yoghurt, gresk yoghurt O O I H 1] ss O O O O
nature | |
Skyr Mini i i Ya Y2 a 1
(klemmepose) |:| ! |:| |:| ! |:| |:| |:| pose |:| |:| |:|
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SP@RSMAL OM GR@T, KORNBLANDING, GRYN O.L.

14. Hvor ofte og hvor mye grgt, kornblanding, gryn o.l. pleier barnet a spise na?
For hver grgttype, kornblanding, gryn o.l. settes kun ett kryss for hvor ofte, enten ganger pr. uke eller
ganger pr. dag. | tillegg settes kun ett kryss for hvor mye barnet vanligvis spiser pr. gang. For
mengdeangivelse se pa bilde 3 og 4 i bildeboken.

Hvor ofte? Hvor mye?
Ganger Ganger Mengde (dl)
pr. uke eller pr. dag pr. gang
T T
|
- . - |
Hjemmelaget Aldr|ISJeIdnere: 4 el 15 1 1 2 21 3
grat av: enn hveruke | 1.3 4-6 1 2 3 flere A B ¢ D E E
Havregryn O O O O O Olses O O0O0O0O0ODO

Fint/hvitt mel/kavring/ D
semule/ris/mais

[ | vide3s [] []

Nestegrat 00 O 0 O O O|we=000000O0
Sempergrat | O O O/ 0 0O 0O Ojees 00000 O
wep gt | 0 0 0 000 OlwesO0O0O0O000O
I(_|tci)llt!1ir“:’er(:ilz'ttmedvann/melk) I:l i I:I I:I i I:I I:I I:I I:I bilde 3 I:I I:I D I:I I:I I:I
Velling (fra pulver D i I:I I:I i I:I I:I I:I I:I bilde 3 I:I I:I I:l I:I I:I I:I

eller drikkeklar)

Industrifremstilt grgt pa klemmepose:

Nestlé, HiPP, Lillego,
Lev Vel, Organix |:|

Havregryn, puffet havre, D
puffet hvete, 4'korn o.l.

E;unlzgmluoscl)io(g)ié), Eldorado, D I:l I:I I:I I:I I:I I:I bilde 4 I:l I:l I:l I:l
e oo, 00 O 0 O O Ofwes O O O O
saokost.cwney 0 0 O O O O Oy, O OO0
Comfiakes. puffetis. [ '] [0 O O O O |owes O O O O
ommeeetee 0 0 OO0 O O O|wes OO O O
Misli for barn (Holle o.1.)  [] %l:l Il %D OO O [Oleces [ O O O
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15. Hvor ofte og hvor mye av de ulike matvarene nevnt nedenfor tilsettes pa grat, gryn,
kornblanding o.1.?
For hver matvare settes kun ett kryss for hvor ofte, enten ganger pr. uke eller ganger pr. dag. | tillegg
settes kun ett kryss for hvor mye barnet vanligvis spiser pr. gang.

Hvor ofte? Hvor mye?
Ganger Ganger Mengde
pr. uke eller pr. dag pr. gang
I I
Tilsatt pa gret, gryn,  Aldri/sjeldnere | 4 el
kornblanding o.l.: enn hver uke | 1.3 4-6 flere 1ts 2ts 3ts 4ts
|
|
|

Syltetay D

Frukt-/beermos |:| i D D

16. Dersom barnet far gragt/velling nd, hva slags veeske tilsettes vanligvis grgten/vellingen
ved tilberedning/koking?
Hvis det vanligvis brukes mer enn én type vaeske, settes flere kryss.

|:| Bruker ikke grgt/velling

17. Dersom barnet har fatt industrifremstilt grgt daglig i en periode fra 6 til 12 maneders
alder, hvor ofte og hvor mye spiste barnet da det spiste mest?
Sett kun ett kryss for hvor ofte og kun ett kryss for hvor mye pr. gang. Se mengdeangivelse pa
bilde 3 i bildeboken.

Hvor ofte? Hvor mye?
Ganger Mengde (dl)
pr. dag pr. gang

Ikke spist 7] 1 1%
daglig

2 3
1 2 3 D =

Industrifremstilt grgt .
tilberedt med melk O O O O 0O |eees OO OO O O

Industrifremstilt grgt .
tilberedt med vann I:I I:I I:I I:I I:I bilde 3 I:I I:I D I:I I:I D
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SPORSMAL OM BR@D OG PALEGG

18. Hvilken type brgd og hvor mye brad pleier barnet a spise na?
For hver brgdtype settes kun ett kryss for antall skiver pr. dag (¥2 rundstykke = 1 skive = 1 polarbrgad).

Antall skiver pr. dag

Aldri/ 9el
£ _ sielden 15 1 2 3 4 5 6 7 8
Z 9 Fint brgd
W/ (0-25% grovy) O 0Oo0000000a0a0

i :; (H;é\_/gg(())};tgbrg’i‘i) O d0d0dd0dfdnOgngonono

(50-75% grovt)

gq"'\ Grovt brgd I:I I:I I:I D

)
.,‘ 0 Ekstra grovt brgd
.’ (75-100% grovt) O O

Knekkebrgd, kavring o.l. I:I I:I

Sum skiver pr. dag = X7 = = Sum pr. uke. Summen brukes i spgrsmal 22.

19. Skjaeres skorpene pa brgdskivene til barnet vanligvis bort?
Sett kun ett kryss.

I:l Bruker ikke brgdskiver

20. Hva smagrer du vanligvis pa brad, knekkebrgd o.l. til barnet?
Sett kun ett kryss.

|:| Bruker ikke smgr/margarin p& bradet ——> G4 til spgrsmal 22

|:| Annen margarin

. Side 9 .
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Hvor mye smgrer du vanligvis pa brgd, knekkebrgd o.l. til barnet?
Se mengdeangivelse pa bilde 5 i bildeboken.

Sett kun ett kryss.

[] skrapet lag (Bilde A)

[] Tykt 1ag (Bilde D)

Hvilke paleggstyper pleier barnet a spise na? (fortsetter ogsa pa neste side)

For hver paleggstype settes kun ett kryss for antall brgdskiver, knekkebrgd o.l. palegget brukes til i lgpet av

en uke. Ta utgangspunkt i sum brgdskiver pr. uke fra spgrsmal 18.

P& antall skiver pr. uke

Aldri/sjeldnere

enn hver uke

Brunost/prim

[

*P
o

?
\‘

Smgreost |:|
Lett/mager smgreost I:l
Leverpostel ul
Mager leverpostei | ul
Kylingpostei | O
Sevelst | O

Egg (kokt, stekt, eggergre)

[l
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22. Hvilke paleggstyper pleier barnet & spise na?
For hver paleggstype settes kun ett kryss for antall brgdskiver i lapet av en uke.
Ta utgangspunkt i sum brgdskiver pr. uke fra spgrsmal 18.

P& antall skiver pr. uke

Aldri/sjeldnere
enn hver uke

1
W
w
'
o

6-7 8-14 15-21 22-28 29 el. flere

)
O]
O]
O]
O]

Syltetgy, marmelade |:| i

,,,,,,,,,,,,,,,,,,,,,,,,,,,, == =T T
Lett syltetay/syltetay 1

med mindre sukker 0O O [] [] [] [] [] [] []

Sjokoladepélegg I:l
med mindre sukker

Annet sgtt palegg I:I
(Banos, Sunda o.l.)

Salat med majones I:I
(rekesalat o.1.)

Annet palegg I:I
oppgi type:

[

SP@RSMAL OM MIDDAGSMAT (UTENOM INDUSTRIFREMSTILT BARNEMAT)

23. Hvor ofte og hvor mye middagsmat pleier barnet a spise na? (fortsetter ogsa pa neste
side) For hver type middagsmat settes kun ett kryss for hvor ofte og kun ett kryss for hvor mye pr. gang.
Industrifremstilt barnemat pa glass/pose regnes ikke med her. Spgrsmal om gregnnsaker og tilbehgr som
poteter, ris og pasta kommer senere i skjemaet.

Hvor ofte? Hvor mye?

Ganger Ganger
pr. mnd eller pr. uke Mengde pr. gang

Kjott og kjgttretter: Aldri/sjeldnere el

enn hver maned 1 2 flere
Grill-, wiener-, kjgttpglser A B C D
o.l. av storfe- og svinekjgtt ] L] ] [ | bilde 7 OO0

Grill-, wiener-, kjgttpglser
o.1. av kylling/kalkun L]

Magre grill-, wiener-,

|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
kjottpglser o.l. D 1 D D
|
|
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|

Kjottkaker, medisterkaker,
kjgttpudding, kjgttboller av I
storfe/svin o.l.

Kjottkaker, karbonader, kjgttboller I:l
av kylling/kalkun

Hamburgere, karbonader
av storfe/svin o.l. |:|
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23.

Hvor ofte og hvor mye middagsmat pleier barnet & spise na?

For hver type middagsmat settes kun ett kryss for hvor ofte og kun ett kryss for hvor mye pr. gang.
Industrifremstilt barnemat pa glass/pose regnes ikke med her. Spgrsmal om gregnnsaker og tilbehgr som
poteter, ris og pasta kommer senere i skjemaet.

Ganger
pr. mnd

Hvor ofte?

eller

Ganger
pr. uke

Hvor mye?

Mengde pr. gang

Aldri/sjeldnere
enn hver maned

Kjott og kjattretter:

Kjottsaus/kjottretter av kjgttdeig

Kjottsaus/kjottretter av
karbonadedeig/svinekjgttdeig

Kjottsaus/kjottretter av
kylling/kalkunkjgttdeig

Gryte med helt kjogtt fra
okse, lam, svin o.l.

Taco (fylte lefser)
Fisk og fiskemat:

Fiskeboller, fiskepudding o.l.

drret, laks, makrell, sild I:l
Annen middagsmat:

Tomatsuppe, annen suppe |:|
Pannekaker D
Risgrat D
Pizza

Vegetarrett (linsegryte,
bgnnegryte o.l.)

[

[

DI\)

DI—‘

pides L1 L1 L1 L1
wees [0 00
wees 0000
wees (0000
wes 1000
wes 000
bilde 6 fé] E%] [%] E?]
fon M % % L
lefse I:I I:I D I:I
stk./ v 12 3
§KW§,,,,EJ,I;1,E;[,EJ,
e [ [0 00 OO
s 1 2 3
s« Qoo
stk [E][fﬁfé][fﬁ
b"dem'ﬁalﬁﬁ
wees 100 0O
vices [] 0] L] OJ
waeso (100 01 O
« Ooog
bilde 12 |f| |f| |E| El
- v 1 1% 2
s IO OO
av ¥ 1 1% 2
antall I:l I:l I:l
€99
bilde 6 fé] f%] ] E%]

Annen middagsmat,
oppgi type:
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24.
For hver matvaretype settes kun ett kryss for hvor ofte og kun ett kryss

Hvor ofte og hvor mye poteter, ris, pasta, grgnnsaker og saus pleier barnet & spise na?

for hvor mye pr. gang. Her regnes

bade det som spises til middag og eventuelt til andre maltider i lgpet av dagen. Industrifremstilt barnemat pa

glass/pose regnes ikke med her.

Hvor ofte? Hvor mye?
Ganger Ganger d
pr. uke eller pr. dag Mengde pr. gang
. Aldri/sjeldnere 1 1 2 el
Poteter, ris, pasta: enn hveruke | 1-3 4-6 | 1 flere A B c D
Poteter, kokt/most |:| | 1 |:| I:l bilde 11 I:l |:| I:l I:l
T T T e I 1T 2 4 6
Pommes frites, stekte poteter | I I I N B I e N e W i
Eif 7777777777777777777777777777 q ”i O O i O O bilde 12 |f| |E| |C:| |D:|
:7 77777777777777 : 7777777777777777777777 A777787777C 7777D )
Pastwnuder | b b b0 Ul g 0O 0O
| | A B C D
Fullkornspasta | O 0O 0 0 Dljeeerz [1 [0 0O 0O
Hamburger-, pglsebrgd, lomper |:| i |:| |:| i |:| |:| stk. Ilfl Iil ﬁ Ifl
Saus og annet: i i 1 5 3 4
Brun saus, hvit saus |:| i I:l |:| i |:| I:l ss I:l I:l |:| I:l
R e e i 2 3 4
Smeltet margarin, smgr |:| ! |:| |:| ! |:| |:| ss |:| |:| |:| |:|
S :7 77777777777777 : 7777777777777777777777 i, 1 1% 2
Ketchup O O O O [ |ss O 0O O 0O
Greonnsaker (ra, kokte, moset): i i A B c b
Gulrot ] i O O i O [ |bide 13 [] O O 0O
o | A B ¢ b
Kot 0. 0 0O 0O Opwesd O O O
: : A B C D
Blomkal, brokkoli | O o o 0O Ojeweess & 0O O 0O
: : A B C D
Frossen grgnnsaksblanding ] L Il Il i Il [ | bide 14 [] Il Il Il
77777777777777777777777777777777777 1A B C b
Rékost 0O 0O 0O 0O [Ojeweess 01 0O 0O 0O
l l 1 2 3 4
st OO0 0O 0O 0Ofs O O o o
| | 2 4 6 8
Ak OO 0O O Ofseer OO O O 0O
Tomat 1 1 1, L% ¥ 1
(1, tomat = 1 cherrytomat) [ | [ [ | [ [ stk. q |:2| |:4| ]
S A A i 2 3 4
Erter [1 0O O O L] |ss O O 0O 0O
oo Y i 2 3 4
Benner, linser o.l. O @ O H ] |ss L] ] ] O
T T T T R T 2 3 4
Mais 0O O @ O [ |ss O O 0O 0O
T A 5 i 2 3
Paprika O O O @ Od O [reer [ O O 0O
R o Y 1 2 3 4
Avokado (Lbit=1/8avokado) [ + [0 O 0O O (e 0O O 0O 0O
Andre grennsaker ] i ] ] i ] ]

oppgi type:
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25. Hvilken type fett bruker du vanligvis til matlaging (sauser, steking o.1.)?

Her kan du sette flere kryss.

|:| Bruker ikke

|:| Andre oljer (solsikke, soya, mais o.1.)

SP@ZRSMAL OM INDUSTRIFREMSTILT BARNEMAT PA GLASS/POSE

26. Dersom barnet far industrifremstilt barnemat pa glass/pose, hvor ofte og hvor mye

pleier det & spise?

For hver type industrifremstilt barnemat pa glass/pose settes kun ett kryss for hvor ofte og kun ett kryss for
hvor mye pr. gang. For mengdeangivelser se pa bilde 16 og 17 i bildeboken. 1 klemmepose = mengde B.

Hvor ofte?

Hvor mye?

Ganger Ganger
pr. uke eller pr. dag
|
Aldri/sjeldnere | 1-3 4-6 1 2 3el
Potet/grgnnsaker enn hver uke | flere
(uten kjgtt og fisk) O 'O O 0O o0 0O
|
T L]
Pasta/ris og grgnnsaker I:l i I:l D I:l I:l D

(uten kjoatt)

Pasta/ris, grgnnsaker og kjgtt av |
Okse, lam, svinol. ] D L D ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Grgnnsaker og kjgtt av okse, I:I |

|

|

lam, svin o.l.

Smoothie/frukt-/bsermos, kun |
frukt/beer I:I | I:I

Smoothie/frukt-/bsermos med I:I 1 I:I

yoghurt, med/utenkorn = = = | Y= ==
| |

Frukt- og grgannsaksmos I:l 1 I:l |:| |
| |

Dersom barnet far andre typer barnemat pa glass/pose, oppgi type:

Mengde (glass)
pr. gang

1>

RS
Lo
o~
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SP@RSMAL OM IS, KAKER, KJEKS, GODTERIER O.L.

27. Hvor ofte og hvor mye is, kaker, kjeks, godterier o.l. pleier barnet a spise na?
For hver matvaretype settes kun ett kryss for hvor ofte og kun ett kryss for hvor mye pr. gang.

Hvor ofte?

Hvor mye?

Sra.nrai::l eller S?nff; Mengde pr. gang

Aldri/sjeldnere : : 5el.

enn hver maned |, 1-3 | 1 2 3 4 flere A B C D
Is - flgteis | |
(1 pinne = mengde C) O O ' d ] ] ] ] bide 18 [1 [1 L1 [
e e w o1
Is - saftis OO0 0O 0O 0O 0O |pwme OO O
A B ¢ D
Puddinger, gelé, fromasj |:| | |:| | I:l D bilde 18 I:I I:I I:I I:I
e .. v, Y 1 2
Boller, skolebrgd o.l. |:| | |:| | I:l stk Ifl I:l I:l I:l
Kaker (sjokoladekake, I:I I:I I:I stk Il/:4| i/il Ii é

formkake, muffins o.1.)

Andre barnekjeks
(Tom & Jerry, Eventyrkjeks, |:|
Bokstavkjeks o.1.)

Sgte kjeks I:l
(Mariekjeks, fylte kjeks o.1.)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L]
|
Smgrbrgdkjeks (Kornmo, [
Kaptein, Ritz o.1.) O O 1 [
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L]
|
Riskaker |:| |:| i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LT
Muslibar (Bixit, Mellombar, 1
O O
|

Go'morgen o.l.)

|
Snacks (potetgull, I:I |
popcorn, ostepop o.l.) |

|
Barnemaissnacks |
(Skumpinner, Maismums o.l.) |:| |

Dersom barnet far andre typer is, kaker, kjeks, godterier o.l., oppgi type:
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SP@RSMAL OM FRUKT OG BZAR

28. Hvor ofte og hvor mye frukt og beer pleier barnet a spise na?

For hver type frukt/beer settes kun ett kryss for hvor ofte og kun ett kryss for hvor mye pr. gang. Frukt og
baer som palegg til bragdskiver og fra industrifremstilt barnemat pa glass/pose regnes ikke med her.

Hvor ofte?

Hvor mye?

Ganger Ganger
eller
pr. uke pr. dag
Aldri/sjeldnere | 3el.
Hjemmelaget frukt- enn hver uke 1-3 4-6 flere

0g grgnnsaksmos

Hjemmelaget smoothie/

00O
OO0
alislls

frukt-/baermos 37 i

Beer (niske, fosne) [ o o o o o,
Appelsin, Klementino.l. | N o N o o S o A o
Banan ] o o O o o O]
Eple, peere D | E[ D | D D El
Druer | R N I R I N I
Annen frukt (kiwi, melonskive oty [0 [0 [0 O O O |
Hermetisk frukt J:I ! D J:I ! I:l J:I I:l
Rosiner (1 eske = 42 Q) J:I i D J:I i I:l J:I I:l
Annen torket frukt ’f” o ’f” ]
(aprikos, sviskero.l.) | I R I O I (RN I O I O A
Fruktstang, fruktsngre o.l. i i

(Nestlé, Ella's, Kiddylicious o.l.) [+ [ O Od ] Il

(1 pose sngrer = 1/2 stang)

SP@RSMAL OM VANN, SAFT, JUICE O.L.

Mengde pr. gang

29. Hvor ofte og hvor mye vann, saft, juice o.l. pleier barnet & drikke n&?
For hver type drikke settes kun ett kryss for hvor ofte og kun ett kryss for hvor mye barnet vanligvis drikker

pr. gang. For mengdeangivelse se pa bilde 2 i bildeboken. 100 ml =1 dl.

A

u
WDW
UDU

O°Oede
0° O

0 0 0o
0O 0 4o
7 5 34 1
aRi=R =]
I I I N R I
7 o 3/ 1
6880
O 0O 0O [
Y, 15 34 1
O 0O 00 [
% 1 1% 2
O 0O 0O 0O
Ya 2] Ya 1
O O O Od

Hvor ofte? Hvor mye?
ﬁ?nffg eller g?nf:g Mengde pr. gang (ml)
o l ‘ 5 el A B C D
Ql]dn”,f,’ee:du”,ferei 13 46 1 2 3 4  flere | 30 60 120 180
vann 1 O O O O O OoOodad
7777777 P e
Barnedrikk (Nestlé, HiPP, I:I i I:I D I:I D I:I I:I D I:I I:I I:I D

Sprett 0.1.)

Saft, sukret (husholdningssaft, 1
Kuli, Capri-Sonne o.l.) I:I | I:I

Saft, kunstig sgtet |
(Fun light o.1.) I:I | I:I

[l

Nektar (eplenektar o.l.) I:l

[
[
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SPZRSMAL OM @KOLOGISKE PRODUKTER

30. Pleier barnet & fa gkologiske produkter na?
Sett kun ett kryss for hver matvare.

Ja, vanligvis Ja, av og til Nei, sjelden/aldri

Kornprodukter/grat

Grgnnsaker I I 1
Kjott/kylling/kalkun/fisk 0 o 1
wew 0 o o
Andre gkologiske produkter |:| |:| |:|

SP@RSMAL OM MALTIDER

31. Hvor ofte pleier barnet & spise folgende maltider i lgpet av én uke?
For hver maltidstype settes kun ett kryss.

Ganger pr. uke ‘

Aldri/sjeldnere

enn hver uke | 1 2 3 4 5 6 Hver dag
Frokost | o o o o o o o o
Formiddagsmat/lunsj ] i ] ] ] ] ] ]

Ettermiddagsmat (maltid etter
lunsj og fer middag) I:I

Andre maltider/mellommaltider I:l

oppgi hva slags type maltid(-er):

32. Hvis barnet er i barnehage, hos dagmamma o.l., hvor ofte pleier det a spise fglgende
maltider pa disse stedene i lgpet av én uke?
For hver maltidstype settes kun ett kryss.

Ganger pr. uke ‘

Aldri/sjeldnere
enn hver uke

Frokest ] O O O O O O
Formiddagsmat/lunsj |:| i |:| |:| |:| D D
Ettermiddagsmat (maltid |:| |:| D

Andre maltider/mellommaltider ]
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ANDRE SP@RSMAL OM KOSTHOLDET

33. Er det noen matvarer det kunne veere aktuelt & gi barnet, men som du unngar a gi fordi

du er redd barnet kan reagere med allergi/Zintoleranse?
Sett kun ett kryss.

34. Hvilke matvarer/ingredienser i matvarer unngar du a gi barnet?
Her kan du sette flere kryss.

|:| Glutenholdige mel/korn (hvete, rug og bygg)

35. Har barnet problemer med spising/mat?
Her kan du sette flere kryss.

|:| Nei, har ikke noen problemer

|:| Ja, andre problemer
oppgi hvilke:
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SP@RSMAL OM KOSTTILSKUDD

36.
Sett kun ett kryss.

Far barnet vitamin D-tilskudd (som vitamin D-draper/tran) eller annet kosttilskudd na?

|:| Nei, men barnet har fatt vitamin D-tilskudd/kosttilskudd tidligere

C—> G4 til spersmal 38

|:| Nei, barnet har aldri fatt vitamin D-tilskudd/kosttilskudd

37.

C—> GA til spersmaél 38

Hvor ofte og hvor mye vitamin D-tilskudd eller annet kosttilskudd pleier barnet & fa na?

For hver type kosttilskudd settes kun ett kryss for hvor ofte og kun ett kryss for hvor mye pr. gang.
Det er satt opp to mengder for en teskje: 3 ml (liten teskje) og 5 ml (stor teskje).

Hvor ofte?

Hvor mye?

Ganger
pr. uke

|
Aldri/sjeldnere |
enn hver uke
Multivitamin-tabletter for
barn (Nycoplus Multi Barn

e
w

Tyggetablett med omega 3
(Nycoplus geleputer o.1.)

Ganger
eller pr. dag

2 el
flere

£
o

Mengde pr. gang

| 3 drdper 5 dréper
|
Vitamin D-draper D D D 1 D D D
777777777777777777777777777777 }777"777"77i;f777"777"77"17{57"7i}§""ibé""7£§s"
! : 3ml 5ml 7 ml 10 ml
Tran O o oo oo 0o o O
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
|
Flytende multivitaminer | i
(Sana-sol, Biovit og Nycoplus |:| | |:| |:| ! |:| |:| |:| |:| |:| |:|
Multi Vitaminmikstur o.1.) | !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
| i 1ts 1ts 1 bs 1ss 1 2
! : 3 ml 5ml 7 ml 10 ml tablett tabletter
Jern O d o, d Od o O o O 0O
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
i i 1/2 drépe 1 drape 2 draper
Joddréper O O O Od O O L] L]
T 777777777777 L Kni&sbaaf""""""17"""2""
Tang-/taremel (pulver | i 174 1/2 3/4 tablett tabletter
wbletter o) | L o O N = o oo oo
i l 1ts 1ts  1bs 1ss 1 2
| | 3ml 5ml 7 ml 10 ml tablett tabletter
|
Annet kosttilskudd O O O:'0o oo o o o o o
oppgi type:
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BAKGRUNNSSP@RSMAL OM BARNET

38. Nar ble barnet fgdt i forhold til ultralydstermin?
Sett kun ett kryss.

|:| | 38. svangerskapsuke eller senere

|:| Far 38. svangerskapsuke

39. Hvem har tilsyn med/passer barnet vanligvis pa dagtid (hverdager)?
Her kan du sette flere kryss.

D Besteforeldre eller annen omsorgsperson

BAKGRUNNSSP@RSMAL OM BARNETS MOR OG FAR

40. Hva er mors alder?
Skriv inn mors alder.

Ar

41. Hvor mange barn har mor fgdt?
Sett kun ett kryss.

[

1 barn

|:| 4 barn eller flere
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42. Hvilken utdannelse har barnets mor og far/medmor?
Sett kun ett kryss for hgyeste fullfarte utdannelse hos mor og kun ett kryss for hgyeste fullfgrte utdannelse

hos far/medmor. Barnets far/

Barnets mor medmor
9/10-arig grunnskole eller kortere |:| |:|
9/10-arig grunnskole og folkehagskole eller annen ett-drig utdanning F? ,,,,,,,,,,,,, F?,,,
Videregaende opplaering (videregéende skole/gymnas/fagbrev/svennebrev) |;| ,,,,,,,,,,,,, |;I, -
Fagskole o O
Hagskole- eller universitetsutdanning pd 4 ar eller mindre I;I ,,,,,,,,,,,,, I;I, -
Hggskole- eller universitetsutdanning pa mer enn 4 ar D D

Vet ikke n L]

43. Hvordan var mors arbeidssituasjon fgr barnet ble fgdt og hvordan er
arbeidssituasjonen hennes na?
Sykemeldinger i forbindelse med svangerskapet skal ikke regnes med. Dersom flere alternativer
passer, kryss av for det alternativet som passer best.
Sett kun ett kryss for arbeidssituasjon far fedsel og kun ett kryss for arbeidssituasjon na.

Far

[l
[l &

Inntektsgivende arbeid heltid

Under arbeidsavklaring D,, ,,,,,,,,,,,,,, D, _
,Hj,em,m,e@[tze,idenq@,,,,,,,,,,,,,,,,,D,, ,,,,,,,,,,,,,, D,,
Student/skoleelev I:I I:I

z
[l
[
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44, Har mor et vegetarisk kosthold?
Sett kun ett kryss.

|:| Ja, mor er vegetarianer og utelater alle melkeprodukter og egg fra kosten (veganer)

45. Har barnet et vegetarisk kosthold?
Sett kun ett kryss.

|:| Ja, barnet er vegetarianer og utelater alle melkeprodukter og egg fra kosten (veganer)

46. Hvordan er mors familiesituasjon?
Sett kun ett kryss.

I:l Samboer

47. Rayker mor na?
Sett kun ett kryss.

|:| Ja, 10 sigaretter eller flere pr. dag

48. Bruker mor snus na?
Sett kun ett kryss.

[] sa, daglig
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49. Har barnets foreldre eller sgsken astma/Zallergi, eller har de hatt slike plager
tidligere?
Her kan du sette flere kryss.

|:| Barnets sgsken har/har hatt astma/allergi

50. Pa et senere tidspunkt kan det bli aktuelt & knytte andre undersgkelser til
Spedkost-studien. Kan vi kontakte deg igjen med forespgrsel om a veere med i denne
typen undersgkelser?

Tusen takk for at du tok deg tid til & besvare spgrsmalene!

Spgrreskjemaet postlegges i vedlagte svarkonvolutt -
bildeboken skal du ikke returnere.
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Appendix 3

Booklet of pictures of portion sizes for foods fromthe Spedkost 12 months questionnaire



Bildehefte

Matmengder
til barn

©

Spedkost 3



Bildene i dette heftet
er tenkt som en hjelp til & oppgi
hvor mye barnet vanligvis drikker eller
spiser pr. gang.

Bildene bestar av 4-6 alternativer
merket A, B, C, D, (E, F).

Velg det alternativet som stemmer
best med den mengden barnet
vanligvis spiser, og kryss av
| sparreskjemaet.

Omrisset av tallerkenen pa bildene
er gjengitt i full storrelse
pa denne siden.

( J
UiO ¢ Universitetet i Oslo ? folkehelseinstituttet




1. Drikke (melk, vann, saft, juice o.l.) pa flaske

60 ml 120 ml 180 ml 240 ml

2. Drikke (melk, vann, saft, juice o0.l.) i tutekopp

30 ml 60 mi 120 ml 180 ml



3. Grot




6. Kjott

7. Polse

Samme mengde matvare er vist i to forskjellige former.
Velg én av formene nar du bestemmer porsjonsstarrelse.

8. Kjattkaker/boller

Samme mengde matvare er vist i to forskjellige former.
Velg én av formene nar du bestemmer porsjonsstarrelse.




10. Suppe

11. Potet-/grannsaksmos

12. Ris, spagetti o.l.




13. Grgnnsaker

15. Rakost




16. Middagsmat (stort glass 195 Q)

18. Is o.l.




Appendix 4

Items included in the diet quality and variety index



Components

Items included?

Breastfeeding

“How old was the child when he or she stopped receiving breastmilk?”

Fruit

Fruit from: “industrialized fruit- and berry and vegetable mash with or without cereals/yoghurt”,

“homemade smoothie/fruit-/berry mash”, “berries (fresh, frozen)”, *“orange, clementine”, “apple, pear”,

“bananas”, “grapes”, “otherfruit”, “raisins”, “otherdried fruit”, “canned fruit“.

Vegetables

Vegetables from industrialized baby foods: “ potato/vegetables”, “pasta/rice, vegetables”, *“pasta/rice,

vegetables and meat”, “vegetables and meat”, “vegetables and fish”, “pasta/rice, vegetables and

chicken/turkey”, *“carrot”, “rutabaga”, “cauliflower, broccoli”, “frozen vegetable mix”, “raw vegetables

with sugar and lemon”, “spinach”, “cucumber”, “tomato”,

Vegetables from: “fish stew/fish soup”, “tacos”,
“vegetables on bread*.

”, “avocado”, “other vegetables”.

paprika”,
tomato soup, other soup», “pizza”, “vegetarian dishes”

Fish

“fish balls”, “fish pudding”, “fish gratin”, “fish cakes”, “fried and crusted fish”, “fish stew/fish soup”
“cod, pollock, other white fish”, “trout, salmon, mackerel, herring, “mackerel in tomato sauce”.
Fish from industrialized baby foods: “vegetables and fish”.

Sugary foods and
beverages

“ice cream”, “popsicles”, “pudding, jelly, fomage”, “Sweet buns with and without cream filling”,

“cakes”, “waffles”, “otherchildren’s cookies”, “sweet cookies”, “muslibar”, “chocolate”, “candy”, “soft

drinks”, “sodawith sugar”, “nectar”, “honey”, “HaPa”, “chocolate and nut spreads”, “chocolate spreads

with less sugar”, “othersugary spreads”.

Red and processed
meat

“hot dogs/sausages from beef and pork”, “lean hot dog/sausages from beef and pork”, “meat balls, pork
patties, meat loaf meatballs from beefipork etc.”, “hamburger from beeflpork etc.”, “meat sauce/dishes
made out of ground beef’, “meat sauce/dishes made out of lean ground beeflground pork” “meat from
beef, lamb, pork, etc.”, “stewwith meat from beef, lamb, pork, etc.”, “tacos”, “pizza”, “baloney”, “ham,
lean baloney”.

Meat from industrialized baby foods: “pasta/rice, vegetables and meat from beef, lamb, pork etc.”

“vegetables and meat from beef lamb, pork etc.”.

Fats in cooking

“do not use”, “butter”, “Bremykt”, “Melange”, “Sot flora/Vita”, “Olivero”, “liquid margarine”,

“margarine from store brands”, “other margarine”, “rapeseed oil”, “olive oil”, “other oil”.

Fats as spreads

“do not use”, “butter», “Bremykt”, “ Brelett”, “ Melange”, “Soft Flora/Vita”, “Olivero”, “light margarine”,

“margarine from store brands”, *other margarine”

Vitamin D “multi vitamin tablets for children”, “chewing tablets with omega 3", “cod liver oil”, “liquid
multivitamin”, “other supplements”
Whole grains Porridge: “home-made porridge”, “industrialized porridge from powder”, “industrialized porridge in

pouch”.

Cereals with milk.

Bread and crackers: “white bread”, “semi-whole-grain bread”, “whole-grain bread”, “crackers”.
“whole-grain_pasta», *“ muslibar”.




Lean dairy
products

Formula: “NAN Pro 1 or NAN Organic 1”7, “NAN Pro 2, NAN Organic 2, NAN Pro 3, or NAN Pro 4”,
“NAN H.A. 1», “HIPP Combiotic 1”, “HIPP Combiotic 2 or 3”, “Semper Allomin 1”, “ Semper Allomin
2”7, “Holleformula 1”, “Holle follow-up formula 2 or 3”, “other formula/follow-up formula”.

Cow’s milk: “low-fat milk 1,0 % fat and 1,2 % fat”, “low-fat milk 0,5 % fat”, “skimmed milk (sweet and
sour)”.

Yoghurt: “children’s fruit yoghurt”, “children’s fruit yoghurt with toppings”, “fruit yoghurt”, “yoghurt

with muesli”, “sugarand fat free fruit yoghurt”, “neutral yoghurt”, “yoghurt with probiotics”, “ neutral

Greek yoghurt, “Skyrmini (in pouch)”, “cultured yoghurt drink”.
Milk with cereals.

The items included in the diet quality and variety index are from the questionnaire from the Spedkost 12 months

survey.
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