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Agrip
Inngangur: G6d neering & medgongu er afar mikilveeg fyrir heilbrigdi médur og barns.
Rannsoknir hafa bent til pess ad feeduval sé heilsusamlegra hja pungudum konum i kjérpyngd
fyrir medgoéngu midad vid hja pungudum konum sem eru of feitar eda i ofpyngd fyrir
medgongu. Offita vid upphaf medgdngu er einn ahattupatta medgdngusykursyki.
Medgongusykursyki getur haft verulega slemar afleidingar fyrir baedi modur og barn.
Markmid: 1) Ad kanna hvort tengsl séu a milli fedumynsturs & medgéngu og hettu &
medgdngusykursyki. 2) Samanburdur & feeduvali pungadra kvenna i kjérpyngd fyrir pungun

og peirra sem eru of pungar/feitar fyrir pungun.

Adferdir: Um er ad reda ferilrannsokn framkvemda i samtarfi vid adra rannsokn &
kvennadeild Landspitalans par sem islenskum konum & aldrinum 18 - 40 &ra var bodin
patttaka vid 20. vikna 6mskodun & Fésturgreiningardeild Landspitalans. batttakendur vigtudu
allan mat og drykk i fjora daga fljotlega eftir patttoku (19. - 24. viku medgdngu) og gengust
sidan undir sykurpolsprof i kringum 23. - 28. viku medgdngu. Feeduupplysingar voru skradar i
ICEFOOD forritid med kédum ur ISGEM gagnagrunninum. Matardagbaekur fengust fra 98
konum i kjorpyngd, 46 konum i yfirpyngd og 39 of feitum konum (n=183) sem voru nyttar i
samanburd a feduvali. Af pessum konum foéru 86, 44 og 38 i sykurpolsprof (n=168) og hja
peim sidarnefndu voru skodud tengsl faedumynsturs vid medgdngusykursyki

Nidurstédur: 1) Fedumynstur sem samanstod af fisk og sjavarréttum; eggjum; grenmeti;
avoxtum og berjum; jurtaolium; hnetum og fraejum; pasta; morgunverdarkorni; kaffi og te
dsamt neikvaedu samhengi vid gosdrykki og franskar kartoflur tengdist minni hettu &
medgongusykursyki (OR: 0.54 95% CI: 0.30, 0.98). Tengslin voru enn til stadar eftir
leidréttingu ymissa patta (OR: 0.36 95% CI: 0.14, 0.94).

2) Konur i kjorpyngd fyrir medgongu virdast velja meira af hollum faedutegundum en konur
sem eru of feitar fyrir medgongu. Neysla avaxta, greenmetis, fisks, trefja og Omega-3 virdist
ekki vera nzgileg medal pungadra kvenna & Islandi. Skortur & D-vitamini, jodi og jarni gaeti
verid til stadar hja fjolda peirra.

Alyktanir: Heilsusamlegt feedumynstur geeti reynst verndandi gegn medgdngusykursyki,

sérstaklega hja konum sem eru pegar i aukinni ahattu vegna ofpyngdar/offitu fyrir medgongu.
Stér hluti pungadra kvenna & islandi fylgja ekki radleggingum i feduvali.



Abstract

Background: A healthy diet during pregnancy is important for mother and child. Studies
have implied that pregnant women of normal weight before pregnancy have healthier diets
than those overweight or obese before pregnancy. Obesity is one of the risk factors for
gestational diabetes mellitus (GDM), which is associated with negative health effects on both

mother and child.

Objective: 1) Investigate associations between maternal dietary pattern and GDM.
2) Compare maternal diets for women of normal weight before pregnancy and

overweight/obese before pregnancy.

Methods: A prospective observational study performed in cooperation with a separate study
at the Gynecology department at the National hospital where Icelandic women aged 18 - 40
years were recruited at routine 20 week ultrasound at the Pre-natal diagnosis department. All
participants kept a four day weighed food record as soon as possible following recruitment
(weeks 19 - 24). All underwent an oral glucose tolerance test in weeks 23 - 28 Food data was
recorded into the ICEFOOD calculating program based on the Icelandic food database
(ISGEM). Food records were obtained from 98 normal weight women, 46 overweight women
and 39 obese women (n=183), used to compare diets. Not all of these women underwent the
OGTT or 86, 44 and 38 respectively (n=168) and only they were included in the study for

GDM associations.

Results: 1) A dietary pattern comprising of seafood, eggs, vegetables, fruit and berries,
vegetable oils, nuts and seeds, pasta, breakfast cereals, coffee and tea with a negative
correlation to intake of soft drinks and french fries was associated with lower risk of GDM
(OR: 0.54 95% CI: 0.30, 0.98). The association was still present in the adjusted model
(OR: 0.36 95% CI: 0.14, 0.94). 2) Women of normal weight before pregnancy appear to have
somewhat healthier maternal diet choices then pregnant women who are obese before
pregnancy. Dietary intake of fruits, vegetables, fish, fiber and Omega-3 is lacking among
pregnant women in Iceland. A number of the women may be at risk of deficiency for vitamin
D, lodine and Iron.

Conclusions: Adhering to a prudent dietary pattern in pregnancy may prove beneficial in
preventing GDM, especially among women already at higher risk due to overweight/obesity

before pregnancy. Maternal diet in Iceland could be improved.
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1 Introduction

A diverse and healthy diet is extremely important during pregnancy for the mother and child.
During this time the mother needs to fulfill both her own energy- and nutrient requirements in
addition to those of her child. The availability of all necessary nutrients is crucial during this
time to ensure a normal and healthy growth process [1, 2]. Maternal diet studies have implied
that a large number of pregnant women do not follow dietary guidelines and that in several
cases they are not able to reach the recommended intake for many nutrients. The results vary
somewhat between different countries [3-11]. A few observational studies have been
performed in Iceland assessing dietary intake for pregnant women [12-16], suggesting that
fish intake is limited in part of the pregnant population, vegetable intake is low and many
women do not reach recommended intake levels of vitamin D [12, 13, 16]. Several studies
have emphasized the importance of the maternal diet by demonstrating its associations to the
mother’s risk for gestational diabetes mellitus (GDM) [17-21]. However most of these studies
have focused on specific food groups or nutrients and only a limited number have studied
dietary patterns. As foods may have a combined effect these are important additional
analyses. It may prove useful to gather information on local dietary patterns as they may vary
between different countries. Results of such studies may provide the tools to create successful

intervention studies.

The primary aim of this thesis was to investigate maternal dietary patterns and the
associations to gestational diabetes mellitus in a group of pregnant women in Iceland
(Appendix I). The secondary aim was to compare maternal diets of women who are normal

weight before pregnancy and those who are either overweight or obese before pregnancy.



2 Background

2.1 Gestational diabetes mellitus

Gestational diabetes mellitus has been defined as glucose intolerance at any degree that either
commences or is diagnosed during pregnancy. The same definition has been used whether
insulin treatment is needed in combination to dietary modifications or not, even if symptoms
remain after pregnancy. Therefore it is both possible that the glucose intolerance has existed
before the pregnancy or that it started during pregnancy [22]. Most people who have impaired
glucose tolerance exhibit less glucose uptake stimulated by insulin. To compensate for this
the B-cells start secreting more insulin and thus create a state of hyperinsulinemia [23]. B-
cells and the liver seem to regulate concentrations of both plasma glucose and insulin levels
in a loop of negative feedback. GDM is like other forms of diabetes when insulin levels
secreted are not sufficient to meet demands. It has been proposed that the metabolic
dysfunctions associated with gestational diabetes begin during the first trimester [24].
However, during the first half of pregnancy it is quite normal for both postprandial and
fasting plasma glucose to be lower than normally seen in non-pregnant women [25] as
pregnancy is a time of complex metabolic and hormonal changes. These changes involve an
increase in insulin resistance which is meant to increase maternal plasma glucose and
subsequently its availability to the fetus [26]. When insulin mediated glucose uptake of cells
is impaired, the pancreas needs to increase the amount of insulin secreted to prevent

hyperglycemia [23].

2.2 Diagnosing gestational diabetes mellitus

There is to date a lack of global uniformity regarding the diagnoses of GDM and screening
methods may also differ [27]. One method of screening is a two hour 75 gram oral glucose
tolerance test, where fasting blood glucose is first measured, then blood glucose is tested at
one and two hours after glucose administration [27]. Screenings for women considered at
risk, are usually performed between week 24 and 28 of gestation [25]. According to recent
recommendations from the World Health Organization (WHO) there should be two different
references used when diagnosing diabetes in pregnancy. One is aimed at identifying those
with diabetes mellitus in pregnancy without previous diabetes diagnoses, yet display severely
high glucose levels. The other classifies those who have GDM. According to the

recommendations from WHO, diabetes mellitus in pregnancy should be diagnosed in cases
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where fasting plasma glucose is measured > 7.0 mmol/l or the two hour plasma glucose is >
11.1 mmol/I after a 75 gram oral glucose tolerance test. Also if the person displays symptoms
of diabetes and a random test of plasma glucose is > 11.1 mmol. The reference for GDM is
fasting plasma glucose between 5.1 and 6.9 mmol/l, the one hour plasma glucose measured >
10.0 mmol/I or the two hour plasma glucose is between 8.5 and 11.0 mmol/l after a 75 gram
oral glucose tolerance test. If one, two or all of these criteria are met the woman is diagnosed
with GDM [25].

2.3 Proposed mechanism

The reasons for the dysfunction of cells in the pancreas leading to the lack of insulin in GDM
are not entirely clear. In most women diagnosed with GDM the diminished insulin secretion
is because of either B-cell dysfunction caused by genetic reasons, autoimmune dysfunction or
a chronic state of insulin resistance [28]. Obese women have higher rates of insulin resistance
than normal weight women in the beginning of pregnancy which when added to the insulin
resistance accompanying a normal pregnancy (usually an increase of 50-60%) has an effect
on the metabolism, leading to an excess of cytokines and nutrients in the environment
surrounding the fetus [24, 29]. GDM is thought to display a similar pathophysiology as
displayed in the metabolic syndrome in relation to inflammation, hypertension and
hyperlipidemia, the link being hyperinsulinemia and an increase in insulin resistance. So it
becomes more likely for a woman to develop gestational diabetes when she has pre-
pregnancy insulin resistance [24, 29]. Women who have GDM have been shown to have
higher concentrations of triglycerides in blood [30] and to demonstrate less insulin secretion
when compared to women with normal glucose tolerance. If insulin resistance persists after
gestation it may lead to an inability to sustain the excess insulin secretion needed, which can
lead to the progression of type 2 diabetes [28]. A woman diagnosed with GDM should
undergo testing six weeks or more after pregnancy to determine whether she has
normoglycemia, diabetes type 1 or 2, impaired fasting glucose or impaired glucose tolerance
[25, 31]. Homeostasis Model Assessment of Insulin Resistance (HOMA-IR) is a calculation
method used to assess levels of insulin resistance by using results of fasting glucose and
fasting insulin measurements [32]. In GDM there appear to be two forms of insulin
resistance. One is a physiological type of insulin resistance beyond what is normally seen in
the last trimester of pregnancy in a normal pregnancy, which is displayed by altered insulin
signaling that may result in a decrease in glucose uptake stimulated by insulin in the skeletal

muscles. Usually the insulin resistance dissipates after gestation which may suggest that it is
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brought on by factors associated with the pregnancy [24, 28, 31]. The other form of impaired
insulin response is associated with pre-pregnancy metabolic dysfunction which in addition to
the physiological type of insulin resistance that occurs during normal pregnancy may result in
more severe cases of insulin resistance during pregnancy. It involves both increased hepatic
production of glucose and a decrease in glucose uptake stimulated by insulin. In the skeletal
muscles an insulin signal enables glucose uptake as a result of the insulin receptor tyrosine
being phosphorylated. One of the proposed mechanisms leading to the obesity related
increased insulin resistance has been a decrease in tyrosine phosphorylation in the skeletal
muscles. Another mechanism may be the inhibition of insulin signaling due to an increase in
serine phosphorylation of the insulin receptor. An increase in insulin resistance in pregnancy

has been associated with cytokine disruptions of insulin signaling [24, 28].

2.4 Negative effects of gestational diabetes mellitus

There are many negative factors that have been associated with GDM for both mother and
child. Having GDM has been associated with a greater risk of miscarriage, gestational
hypertension, pre-eclampsia, trauma at birth and having infants that are very large, which in
turn can lead to a higher risk of caesareans, prematurity and shoulder dystocia [33-37].
Women who have been diagnosed with GDM are also at a greater risk of diabetes later in life
[37-40]. GDM may also be associated with a delay in lactation initiation [41]. Infants born to
GDM women are at a higher risk of suffering from various malformations and Erb's palsy
due to shoulder dystocia [33]. For the child there is also a risk of in utero growth restriction,
hypoglycemia [34] and an increased risk of diabetes 2 later in life [37, 42-46]. Any increase
in maternal plasma glucose has been demonstrated to have a related increase in birth weight
due to hyperinsulinemia [47] and adiposity present in the infant at birth [48]. According to
the hypothesis by Pedersen the increase in transference of nutrients to the infant is due to
elevated glucose levels because of the presence of diabetes in the mother. Increased glucose
transferred to the fetus then results in a hyper secretion of insulin in utero and a subsequent
increase of glucose utilization by the fetus [49]. An increase in placental cytokine production
and expression in GDM may be related to the insulin resistance developed in pregnancies. It
may be possible that fetal insulin can have a modifying effect on gene expression in the
placenta, glycogen deposits and expansion of blood vessels [28]. The increase in fetal growth
may also be associated with an increase in lipid availability due to changes in maternal
metabolism [29]. Children born to obese women are more likely to become obese themselves

and develop dysfunctions in metabolism during childhood. And thus if the child is female she
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may be more likely to be obese herself during childbearing years continuing the cycle of
obesity and diabetes risk [50].

2.5 Risk factors

Women who are overweight or obese have a greater risk of being diagnosed with GDM than
women of normal weight [14, 40, 51]. According to a recent Icelandic study the rate of GDM
was 10% among obese women, 2.7% among women who were overweight and 1.3% among
women of normal weight [52]. A higher risk of being diagnosed with GDM is also associated
with maternal age, a family history of diabetes 2, previous diagnoses of GDM or glucose in
the urine, previous delivery of a large child and having been diagnosed with Polycystic
Ovarian Syndrome (PCOS) [28, 53, 54]. Hyperlipidemia may also increase the risk of GDM
by influencing cytokine expression. The aforementioned risk factors are all unmodifiable for
the women once they are pregnant but additional risk factors that pregnant women are able to
modify in an effort to decrease their risk for GDM are gestational weight gain, maternal diet
and exercise. Exercise before and during pregnancy is thought to possibly lower risk of GDM
[55, 56] although quality evidence is considered limited [57]. However incorporating
physical activity in pregnancy for at least 30 minutes a day is recommended for all pregnant
women [56, 58].

2.5.1 Weight gain in pregnancy

In Iceland the official recommendation for gestational weight gain is 12-18 kg for normal
weight women (BMI <25) and 7-12 kg for women who are overweight or obese (BMI >25)
before pregnancy [59]. This is similar to recommendations from the Institute of medicine
(IOM) where the optimal weight gain in pregnancy is 12.5-18 kg for underweight women
(BMI <18.5 kg/ m2), 11.5-16 kg for normal weight women (BMI 18.5-24.9 kg/m2), 7-11.5
kg for overweight women (BMI 25.0-29.9 kg/ m2) and 5-9 kg for obese women (BMI >30.0
kg/m2) [60]. A high rate of gestational weight gain, particularly in early pregnancy, has been
linked to a greater risk of GDM [61, 62]. Excessive gestational weight gain has also been
associated with several adverse maternal and neonatal outcomes [63, 64] and has also been
linked to lifestyle factors, although social- and genetic factors are also involved [64]. When
women gain excessive weight during pregnancy it increases both birth weight and postpartum
weight, in addition to being a likely prediction of obesity in the future for both mother and
child [65, 66]. By using different criteria’s for recommended pregnancy weight gain based on

a calculated pre-pregnancy BMI (kg/m?) it may be possible to achieve better pregnancy
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outcomes [67] as it seems that women who are overweight are more likely to gain excess
weight during pregnancy [14]. Being overweight or obese before pregnancy presents an
independent risk of adverse pregnancy outcomes and so it is especially important for these
women to avoid excessive weight gain in pregnancy [68, 69]. A combination of healthy diet
choices and increased physical activity during pregnancy may prove useful in preventing
excessive gestational weight gain [70] in addition to lowering weight retention after birth
[71].

2.6 Dietary guidelines in pregnancy

The Icelandic guidelines for diet during pregnancy recommend eating a variety of nutrient
dense foods and to limit consumption of processed foods and added sugar. The goal is to eat
at least 500 grams of fruit and vegetables every day, fish at least two times a week, choose
whole grains and fiber rich cereals, choose low fat dairy products, use oil or liquid fats
instead of solid fats, use salt conservatively, take cod liver oil or choose another source of
vitamin D and drink water [59]. Dietary recommendations for pregnant women in several
countries such as: Denmark, Sweden, Norway, Britain and the United states appear to be
similar to the Icelandic guidelines [72-77]. However in Denmark the recommendation is six
pieces of fruits and vegetables per day and fish and fish products several times a week [75]
which is similar to Norway where further a maximum limit of fatty fish has been set to 400g
per week. They also recommend eating no more than 500g of red meat per week [73]. All
Icelandic women of childbearing age are recommended to take folic acid supplements.

2.6.1 Folate

Folate is a water soluble vitamin-B complex that can be found in foods such as leafy green
vegetables, fruit and beans. Folic acid is the oxidized and more active form of this vitamin
and has greater bioavailability than folate. Folic acid is the form used as a supplement and
food additive [78]. Folate is necessary for many aspects of overall health, normal growth and
development. It acts as a cofactor in many biological reactions including roles regarding the
genome and gene expression, amino acid metabolism and neurotransmitter synthesis [79].
Women of childbearing age in Iceland are advised to supplement with 400 pg daily. This is
especially important one month prior to conception and during the first trimester [79-81].
It has become widely accepted that pre-conceptional supplementing of folic acid can reduce
the prevalence of Neural tube defects (NTD) [79, 82-86]. Neural tube defects are thought to
be caused by both genetic disposition and environmental factors combined. The result of
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which is failure of the spine to close during embryonic stage which can be fatal or cause
paraplegia with paralysis in the lower extremities [78, 79]. Some research has indicated that
folic acid intake may also reduce the risk of cleft lip and palate in the offspring [87-89]
although not all studies agree on this and it has been proposed that the risk reduction is rather
due to multivitamin supplementation than folic acid alone [90]. In addition folate is thought
to have beneficial effects on brain development and function in the offspring [91] and that it
may possibly prevent some cardiovascular malformations [92]. Recent studies have also
demonstrated a positive association between folate intake and improved birth weight [93, 94].
Some countries have chosen to fortify a number of foods with folic acid since
supplementation recommendations have not always been effective [95, 96]. There has been
some speculation regarding the safety of folic acid supplementation and fortification as folate
may contribute to masking B, deficiency. Some fear that it may also have a negative effect
on cancer and tumor growth [97] but this has been refuted by others and the hypothesis is
thought to lack sufficient evidence [98]. Recently there has been debate as to whether it may
be beneficial to change recommendations toward multivitamin supplementation instead of
folate alone [99-101] but more evidence is needed before such suggestions can be formally
made [102].

2.6.2 Vitamin D in pregnancy

Insufficient vitamin D levels during pregnancy appear to be a worldwide problem, even in
some countries with high levels of sun exposure where clothing habits may interfere [103-
105]. Vitamin D is known to have an integral part in the maintenance of calcium homeostasis
in the body. That is achieved by its involvement in calcium absorption, reabsorption and bone
mineralization. Recent studies have indicated that the role of vitamin D may be more
extensive than previously thought and that it may also include a part in immune function and
other health related factors [106, 107]. The body is able to synthesize vitamin D from direct
exposure to the sun but in northern parts of the world such as Iceland, that option is only
viable during the summer and so an alternative source of vitamin D is specifically
recommended during the remaining months of the year [81, 108]. Some foods such as
fortified milk and cereals, oil, fatty fish and eggs contain a small amount of vitamin D but in
Iceland the main source is Lysi (cod liver oil). Currently the recommended daily dosage in
Iceland of vitamin D is 15 pg for women of childbearing age [109]. Because of the
involvement vitamin D has in calcium homeostasis it is important to maintain adequate levels

during pregnancy to prevent rickets and improve bone health in the offspring [103, 106, 107,
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110-112]. A possible link between vitamin D deficiency and abnormal glucose metabolism
has also been demonstrated. In a number of studies pregnant women with gestational diabetes
appeared to have lower levels of vitamin D [104, 105, 113-115]. In addition some of the
recent literature has indicated that low vitamin D levels may be associated with an increased
risk of preeclampsia [112, 115, 116] and bacterial vaginosis [112, 115]. In accordance to this
some studies have indicated that by supplementing vitamin D during pregnancy it is possible
to raise its levels and subsequently decrease the risk of infections and preterm birth [111],
atopy and asthma in the child later on [117], preeclampsia [116, 118], bacterial vaginosis
[118] and improve fetal growth and infant immune function [116]. But not all researchers
agree with the hypotheses on the safety and health benefits of vitamin D supplementation
[119, 120] and caution may be warranted regarding over supplementation, since some studies
have demonstrated an adverse effect of high levels of vitamin D, such as a higher risk of food
allergy in the offspring [121] and pregnancy-associated breast cancer [118]. There seems to
be a lack of worldwide consensus regarding the optimal dosage and procedure regarding
vitamin D supplementation during pregnancy but most studies highlight the urgent need for
more randomized control trials on this subject [106, 113, 114, 120, 122-124].

2.7 Dietary patterns

Recently there has been a greater focus on investigating the combined effect of various foods
or food groups on health and health related factors as an addition to investigating isolated
foods or nutrients. By ascertaining specific dietary patterns from information on dietary
intake in large groups or countries it is then possible to investigate associations between the
patterns and available health factors. There are mostly two methods used to find dietary
patterns. One is a data-driven statistical methodology or a posteriori and the other is the index
methodology or a priori [125, 126]. In the first method dietary patterns are found by using
cluster analysis, factor analysis or principal component analysis in datasets to identify any
dietary patterns among participants. The second one is when a predefined base such as
dietary recommendations for example are used in conjunction with results of dietary data to
create an index of adherence to the recommendations. Dietary patterns that have been
demonstrated and consequently studied are for example the Mediterranean diet, Western diet
and a Prudent diet. However the definitions for foods and food groups within those patterns

may vary between different investigating parties [126].
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2.7.1 Diet and gestational diabetes mellitus

Some studies have suggested that pregnant women of normal weight have a healthier diet
choice than pregnant women who are overweight or obese [127-130]. One study performed in
Iceland demonstrated that overweight or obese women were more likely to excessively
increase their overall energy consumption and consequently gain excessive weight during
their pregnancy [14]. A healthy diet prior to pregnancy is thought to decrease the risk for
GDM [131, 132]. Some studies credit certain factors of the diet to be directly associated with
the risk of GDM such as higher consumption of soft drinks [133], increased consumption of
energy [21], fat especially saturated fat [134] and decreased consumption of polyunsaturated
fat and carbohydrates [17-21]. Long chain polyunsaturated fatty acids are thought to have an
anti-inflammatory effect [24]. A few studies have been conducted on the association between
vitamin D and GDM. Some demonstrate a link between low plasma 25(0OH) D and an
increased risk of GDM [135, 136] while others do not [137]. Some research suggests that a
lack of vitamin D is associated with an imbalance in glucose metabolism [104, 138, 139].
However even though studies point to direct associations between isolated foods or nutrients
and GDM it must be considered that the relevant intake may correlate with intake for a
different food or nutrient which may have a combined effect. For instance a high
consumption of vegetables, nuts and seeds may be strongly correlated to fish consumption
which in combination provides good sources of folate, iodine, vitamin D and Omega-3.
Following either a healthy-, Mediterranean or DASH diet has been related to a decrease in
risk for GDM [140]. One study demonstrated a greater GDM risk for Latin women following
an unhealthy Western type diet when compared to a prudent dietary pattern [141].

An overview of studies assessing the relationship between total diet quality and risk of GDM
is given in Table 1. More studies are needed in order to define dietary patterns associated
with lower GDM [142] and results from observational studies need to be confirmed in
interventional studies [143, 144].
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Table 1

Author, year,

Population subject
characteristics/

Outcome

Results

cour:jtry/Study Dietary assessment Exposure/Intervention
esign
method
Karamanos B 170 pfrreogr?]a;r;tnwomen Mediterranean diet index Adherence to a Med Diet pattern of
[143], Greece, Mediterranean was computed and its GDM assessed by 75-g eating is associated with lower
2013 i puted an OGTT at the 24th-32nd week incidence of GDM (OR=0.655
. countries adherence associations to . _
Observational vValidated GDM investiaated of gestation P=0.004.) and better degree of glucose
study . . g tolerance, even in women without GDM
questionnaire

Asemi Z [144]
2013 Iran.
Randomized ctrl
trial

32 pregnant
women diagnosed with
GDM at 24 to 28 week

gestation

Participants were
randomly
assigned to consume
either the control (n = 16)
or DASH diet (n = 16) for
4 weeks

Fasting blood samples were
taken at baseline and after 4
week of intervention to
measure fasting plasma
glucose (FPG), serum
insulin, and hs-CRP,
homeostasis model of
assessment-insulin resistance
(HOMA-IR), plasma total
antioxidant capacity (TAC),
and total glutathione levels
(GSH)

Consumption of the DASH diet in
pregnant women with GDM had
beneficial effects on FPG (-7.62 vs 3.68
mg/dL P=0.02), serum insulin levels
(-2.62 versus 4.32 WIU/mL, P=0.03),
HOMA-IR score (-0.8 versus 1.1; P =
0.03), plasma TAC (45.2 versus -159.2
mmol/L; P < 0.0001), and
total GSH levels (108.1 versus -150.9
umol/L; P < 0.0001)

Asemi Z [145]
2012, Iran.
Randomized ctrl
trial

34 women diagnosed
with GDM at 24-28
weeks gestation

Subjects were randomly
assigned to consume
either the control diet (n
17) or the DASH eating
pattern (n 17) for 4 weeks

Fasting blood samples were
taken at baseline and after 4
weeks of intervention to
measure fasting plasma
glucose, glycated Hb
(HbAZc) and lipidprofiles.
Participants underwenta 3 h
oral glucose tolerance tests
and blood samples were
collected at 60, 120 and 180
min to measure plasma
glucose levels

Consumption of the DASH eating pattern
for 4 weeks among pregnant women with
GDM resulted in beneficial effects on
glucose tolerance and lipid profiles
compared with the control diet
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Author, year,
country/Study
design

Population subject
characteristics/
Dietary assessment
method

Exposure/Intervention

Outcome

Results

Tobias DK [131],
2012, Boston-
Harvard

Observational
study

15,254 Nurses' Health
Study Il participants.
Pregnancies were free
of pre-pregnancy
chronic disease or
previous GDM

Validated food-
frequency
guestionnaire

Pre-pregnancy dietary
pattern adherence scores
were computed based on
participants' usual intake

of the patterns'
components such as fruit,
vegetables, nuts, legumes,
white/red meat ratio,
fiber, dairy etc

872 incident cases of GDM
were documented

Pre-pregnancy adherence to healthful
dietary patterns is significantly
associated with a lower risk of GDM.
MED was associated with a 24% lower
risk (RR: 0.76; 95% CI: 0.60, 0.95),
DASH with a 34% lower risk (RR: 0.66;
95% CI: 0.53, 0.82), and HEI with a 46%
lower risk (RR: 0.54; 95% CI: 0.43,
0.68)

Zhang C [146]
2006 Boston

Observational
study

13,110 women free of
cardiovascular disease,
cancer, type 2 diabetes
and history of GDM in
the Nurses' Health
Study Il. Validated
semi-quantitative food
frequency
guestionnaire

Two major dietary
patterns (i.e. '‘prudent’ and
"Western') were identified

through factor analysis

758 incident cases of GDM
were documented

These findings suggest that pre-

pregnancy dietary

patterns may affect women's risk of

developing GDM. A diet high in red and

processed meat was associated with a

significantly elevated risk (RR: 1.63
(95% Cl1 1.20-2.2

p (trend) 0.001)

Several other studies have demonstrated associations between dietary patterns and other pregnancy related complications [147-149].
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2.7.2 Healthy dietary pattern carbohydrates

Carbohydrates should be a part of a healthy dietary pattern. Fiber rich and whole grain
carbohydrates are the recommended type for a healthy diet [81]. Foods that are rich in dietary
fibers such as: vegetables, whole grain, cereals, legumes, pulses and fruits are believed to
have multiple beneficial health effects and may possibly reduce the risk of developing several
diseases such as cardiovascular disease, cancer, obesity and type 2 diabetes [150-155]. Grains
are considered to be whole grains when they still contain its endosperm, bran and germ.
When grains are refined the bran and part of the germ is usually removed [156]. Example of
whole grain foods are whole wheat, oats, rye, barley, brown rice, and bulgur [155]. Many
fiber rich foods are low-GI foods, but not all and GI of food depends on many other factors
such as cell structure. A dietary pattern consisting of low-GI foods has been demonstrated to
have a beneficial effect on pregnant women with GDM but more intervention studies on the
matter are lacking [157]. Choosing low GI food items is recommended in treatment of
diabetes and GDM [158-160].

Whole grain foods contain many health beneficial components such as: dietary fiber,
vitamins, minerals, lignans, phenolic compounds, phytic acid, tannins and more [156]. The
reasons for the possible protective effects of wholegrain against diabetes 2 still remain under
debate. Dietary fiber content is one of the factors that is thought to influence the body’s
glycemic response to foods. Whole grain foods tend to lead to slower digestion and
absorption of carbohydrates [156] possibly due to enzyme inhibitors [161] and slower
absorption of nutrients [155]. It has been demonstrated that increasing wholegrain
consumption can lead to lower fasting glucose and —insulin [155, 162] and potentially lower
rates of diabetes 2 [163, 164] which is debated [165]. It is also possible that the antioxidants
that are found in wholegrain- and other foods rich in dietary fiber could be one reason for the
protecting effect by reducing the activity of free radicals and subsequently lowering the risk
of diseases [156]. In Iceland the current recommendations are for consumption of at least 25
grams of fiber each day for all adults by means of fruit, vegetables, legumes and wholegrain
products [81]. Recent literature has demonstrated that fiber intake during pregnancy is below
recommendations in many countries [166]. There is a lack of reliable evidence regarding the
role of whole grains and fiber in the prevention of diseases such as gestational diabetes, and
there is need for more quality trials [167].
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2.8 Benefits of dietary treatment

Identifying and subsequently managing gestational diabetes has been linked to a lower infant
mortality and morbidity rate [28]. Women with GDM should receive counseling from a
dietitian to assist them in choosing a diet that keeps glucose levels normal in addition to
providing all required nutrients for both mother and fetus, without exceeding recommended
gestational weight gain [168]. This service is not readily available at this time in Iceland. One
reason for this may be that the need has increased greatly over a short period of time, with the
steadily growing rate of overweight and obesity making it difficult for the healthcare system
to adjust in time. Another possibility is that current information regarding treatments is still
limited and if the most effective evidence based treatment is to be found, relevant
intervention trials are needed. Previous treatment interventions for GDM have demonstrated a
possibility of improving the women’s quality of life related to their health in addition to
reducing perinatal morbidity [169] and risk of macrosomia, caesarians, shoulder dystocia and
hypertension, excessive weight gain, pre-eclampsia, and the need for insulin therapy.
Outcomes are also better in regards to macrosomia, neonatal hypoglycemia, and birth weight
due to better glycemic control [25, 29, 170, 171]. And thus by diagnosing and properly
treating GDM it may be possible to increase the odds of a normal pregnancy outcome [172].
A study comparing adverse outcomes between treated and untreated groups of women
diagnosed with GDM, where caloric intake was restricted to 25/35 kcal/kg with
recommendations for 3 meals and 4 snacks a day, demonstrated much lower rates of adverse
outcomes for the treated group and in some cases similar results for the treated group as seen
in a non-diabetic group [173]. If healthy diet choices are successfully implemented during a
GDM pregnancy and continued by the women after the pregnancy it may possibly reduce her
risk for diabetes mellitus type 2 later in life [140]. The one thing that is clear today is the
importance of encouraging all women to choose a healthy and diverse diet. It is also
important to study associations of modifiable risk factors to GDM in the aims of providing
women with the right tools to possibly prevent its occurrence and subsequently increase their

quality of life as well as their offspring’s.
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3 Methods

The data for this study was gathered as part of a larger study, called Get diabetics moving
(GDM-study), which was conducted at the National university hospital. The aim of the
GDM-study is to study the impact of increased physical activity on blood sugar levels,
weight, metabolism and oxygen transfer to the fetus for women with GDM. All study
participants underwent a 2 hour, 75 gram oral glucose tolerance test (OGTT) at gestation
weeks 23 - 28 and a fetal Echocardiography at gestation weeks 31 - 38. Information on both
pre-pregnancy and weight gain during pregnancy was gathered. Dietary intake was assessed
by a four day weighed food record either from Wednesday - Saturday or Saturday - Tuesday
as soon as possible following recruitment (weeks 19 - 24). See also the method section in the

attached manuscript.

3.1 Participants

Participants were recruited over a period of 18 months from April 2012 - October 2013 at a
routine 20 week ultrasound with the help of staff at the Pre-natal diagnosis department at the
National university hospital. Researchers were randomly present during recruitment period at
the pre-natal diagnosis department. The department staff introduced the study to eligible
women during their ultrasound and if they were interested they were forwarded to meet with
a researcher who introduced the study protocol in detail. Initially the criteria for participation
were: Age between 18 - 40 years, first - third pregnancy, non smoker, no family history of
diabetes or gestational diabetes and BMI between 18.5-24.9 kg/m? (normal weight) or 30-<40
kg/m? (obese). After six months of recruiting the criteria were altered to include women with
a BMI of 25-29.9 kg/m? (overweight) and allow women with a family history of diabetes. The
main reason for the changed protocol was that the recruitment process was delayed, mainly
due to the fact that the participation rate in the obese group was lower than expected. The
change in protocol was approved by the steering committee of the GDM-study. A total of 217
women were recruited, 56 women declined participation (participation rate 79%). Food
records used to compare diets were obtained from 98 normal weight women, 46 overweight
women and 39 obese women (n=183). Of those 86, 44 and 38 respectively (n=168)
underwent the OGTT and where thereby eligible for studying the association between dietary
intake and GDM. Recent guidelines from the World health organization were used to
determine the presence of GDM: Fasting plasma glucose between 5.1 and 6.9 mmol/l, the one

hour plasma glucose measured > 10.0 mmol/l or the two hour plasma glucose between 8.5
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and 11.0 mmol/I after a 75 gram oral glucose tolerance test. If one, two or all of these criteria

were met the woman was diagnosed with GDM [25].

3.2 Dietary assessment

During recruitment participants were provided with both vocal and written instructions on
how to properly fill out a four day food weighed food record and were provided with a food
scale for weighing. They were instructed to record intake of all food and drink, including all
supplements for the duration of four days, either from Wednesday — Saturday or Saturday —
Tuesday as soon as possible after recruitment (in weeks 19 - 24). The selection of weekdays
was made in order to offer some flexibility while still gathering information regarding dietary
intake for two week days and two weekend days, where Friday was considered a weekend
day as it has been shown to have similar intake variance as Saturday and Sunday [174]. This
decision was based on studies demonstrating that energy intake may vary over the course of
the week and is possibly increased on weekends [175]. Participants were instructed to weigh
each food type separately and record: time of meal, type of food with brand name and the
amount of each separate food type in grams. If they were unable to weigh foods separately,
they were instructed to either describe the ratio of different foods or write down the relevant

recipe.

33 Statistical data

The food data was recorded into the ICEFOOD calculating program version 2.0 that is based
on nutritional composition values on 514 ingredients from the Icelandic food database
ISGEM and 607 food recipes from the Directorate of Health (Appendix Il and I11) [176, 177].
The nutritional data from ISGEM anticipates loss of certain nutrients during different cooking
methods (Appendix V). Energy is calculated as: 9 kcal/g for fats, 7 kcal/g for alcohol, 4
kcal/g for protein and carbohydrates and 2 kcal/g for fiber [177]. The results for participants
nutritional data is displayed in Microsoft Excel for each recorded day, where the average
intake was calculated for each participant. Those results in addition to all information
regarding participants gathered during recruiting, and results from the OGTT were transferred
to the program IBM SPSS Statistic version 20, where all statistical analysis took place. To
determine significance of dietary intake differences Mann Whitney U test was used for
comparing two weight groups and Kruskal-Wallis non-parametric test the for all three weight

groups. Criteria for recommended daily intake of micronutrients for pregnant women in
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Iceland was obtained from the Icelandic Directorate of health [81] and women’s average

requirements from the new Nordic nutrition recommendations [126].

3.4 Author’s contribution

My work on this project was divided into four separate work stages.

1. Recruiting participants

My work on this project began with my assistance in recruiting participants to the study: Get
Diabetics Moving, from September 2012 until September 2013. | was situated at the pre-natal
diagnosis department at random times to introduce and explain all aspects of the study to
possible participants coming from their 20" week ultrasound. Participants were required to
sign an Informed consent form, fill out informational forms and a physical activity
questionnaire. During the same time | calculated the persons BMI and gestational age and
recorded all informational data into a Microsoft excel sheet. I then scheduled the participant’s
appointment for the OGTT in addition to the next appointment with the Ph.D student Helga
Medek. | explained to the participants how to properly fill out a weighed food diary and

provided them with all their relevant documents and materials.

2. Recording data from food diaries

All data from food diaries was recorded into excel sheets associated with the ICEFOOD
calculating program which is based on values from the Icelandic food database ISGEM. Each
day of the four day food diaries is recorded in a separate sheet and named according to the
participant’s number and day of diary. Specific codes are then assigned to each type of food
for the calculating process. Once all diaries were recorded and properly coded, the calculating
process is initiated. The results are displayed in an excel sheet where | calculated the average
results for all four days. Food groups were created for the analysis, as presented in the

method section in the attached manuscript.
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3. Statistical analysis and presentations

| transferred all results from the ICEFOOD calculating program an addition to all other
gathered participant information to the program IBM SPSS Statistic version 20. There |
reviewed the data in an effort to find and correct errors in the data. Subsequently I conducted
all relevant statistical analysis for the data, with guidance from my instructors. | presented
main results for the scientific article draft in a video recording in April 2014, as a part of
Science in spring days at the National university hospital. | also created a poster explaining
my master’s project and some preliminary results which was displayed at a presentation at a
Graduate study gathering for the Food Science- and nutrition department at the University in
Iceland.

4. Writing theses

| wrote a thesis including a draft for a scientific paper using the results of the analyzed data. |
used mostly Pubmed and Science direct in the search of relevant articles for references
although some were retrieved from citations in other articles. Reference searches consisted of
search words such as: Pregnancy, Nutrition, Diet, Gestational Diabetes Mellitus, Dietary

patterns and Principal Component analysis.
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4 Results of secondary aim

Results related to the primary aim of the thesis are presented in Appendix I, in the draft
manuscript named: Association of a maternal dietary pattern derived from pregnant women in
Iceland to GDM risks.

Results that belong to the secondary aim of comparing maternal diets of women who are
normal weight before pregnancy and those who are either overweight or obese before

pregnancy are presented below.

4.1 Dietary intake of normal weight, overweight and obese pregnant women
When dietary intake of 27 common food groups was compared between all three weight
groups (Table 1) there was a significant difference for intake of potato chips/popcorn
(P< 0.01).

When comparing the dietary intake between the normal weight - and the overweight women
it revealed that overweight women had a tendency towards higher intake of French fries
(P=0.08), poultry (P=0.07), milk and dairy products (P=0.10) of borderline significance and
lower intake of sugar, candy and honey (P= 0.06) compared to normal weight women.

The obese women had a significantly higher intake of milk and dairy products (P=0.04), soft
drinks (P= 0.04), potato chips/popcorn (P< 0.01) compared with the normal weight women.
They also had a lower intake of vegetable oil (P=0.04), and tended to consume less fruit than
the normal weight women, although the difference was not statistically significant (P=0.08).

No significant difference was observed in intake of total energy, energy providing nutrients
or contribution of energy giving nutrients to total energy intake between the three groups
(Table 2 and Table 3) when including both diet and supplements. However, intake of total
omega-3 fatty acid, Eicosapentaenoic acid (EPA) and Docosahexaenoic acid (DHA) intake
was of borderline significance higher in the diet of normal weight women compared with

those who were obese prior to pregnancy (P= 0.09, P=0.07 and P= 0.10, respectively).

Table 4 is an overview of the intake of vitamins, minerals and other substances from the diet.
Intake of different vitamins and minerals is outside the scope of the present thesis and the
results are only provided for descriptive purpose and no statistical analysis assessing possible
differences between normal weight-, overweight- and obese women have been performed at
this point. Possible associations between intake of specific nutrients or other substances and

GDM have not yet been assessed.
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The total percentage of all the pregnant women able to reach the average requirements of
micronutrients, as suggested for non-pregnant women [126] and the recommended daily

intakes for pregnant women [81] respectively, can be seen in Figure 1.
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Table 2 - Dietary intake (g/day) divided by body mass index (BMI) before pregnancy

Normal weight n=98 (BMI:18.5-24.9)

Overweight n=46 (BMI: 25-29.9)

Obese n=39 (BMI: 30-40)

Percentiles Percentiles Percentiles
Mean SD 10 25 50 75 90 Mean  SD 10 25 50 75 90 Mean SD 10 25 50 75 90
Vegetables 96 55 39 56 86 125 168 116 72 33 60 105 162 219 115 87 45 58 83 152 209
Nuts and seeds 6 15 0 0 0 5 23 5 8 0 0 0 7 15 3 6 0 0 0 2 15
Fruits 166 115 22 81 157 234 317 151 113 28 61 134 217 285 133" 100 15 73 119 175 240
Fruit juices, no added sugar 144 148 0 0 110 249 348 106 111 0 0 91 165 262 112 153 0 0 59 124 413
Potatoes® 22 27 0 0 15 33 60 22 24 0 0 13 38 60 27 31 0 0 19 47 76
French fries 10 18 0 0 0 20 30 16~ 21 0 0 0 29 47 14 19 0 0 0 28 42
Bread and crisp bread 103 44 51 62 103 131 164 103 47 58 69 95 120 161 102 34 64 84 103 124 138
Pasta, couscous 20 34 0 0 0 29 62 22 34 0 0 0 34 82 18 28 0 0 0 32 62
Wholegrain cereals 40 32 3 18 31 60 90 37 30 0 12 31 55 77 31 25 2 11 28 50 74
Breakfast cereals 47 54 0 12 33 62 101 55 55 0 18 43 74 123 49 48 0 12 37 74 114
SFAZT”E;“ products and %6 26 0 0 20 5 61 3% 3% 0 0 19 5 10 20 22 0 0 11 38 50
Poultry 28 27 0 0 23 41 63 38" 37 0 12 37 51 76 38 37 0 0 32 58 74
Meat and meat products 53 36 7 24 50 79 104 52 31 15 27 49 75 104 61 43 19 28 50 79 143
Eggs 15 18 0 0 9 24 40 14 18 0 2 9 19 39 11 12 0 0 4 20 32
Milk and dairy products 291 196 84 171 258 377 520 335% 181 133 205 297 448 636 336* 159 111 207 347 472 535
Cheese 43 25 16 25 39 59 77 45 25 20 30 41 49 84 45 26 16 24 41 59 86
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Normal weight n=98 (BMI:18.5-24.9) Overweight n=46 (BMI: 25-29.9) Obese n=39 (BMI: 30-40)

Percentiles Percentiles Percentiles

Mean SD 10 25 50 75 90 Mean SD 10 25 50 75 90  Mean SD 10 25 50 75 90

Solid fats? 11 12 2 4 8 12 23 10 6 2 6 10 13 17 9 11 1 3 8 11 15
Vegetable oils 3 4 0 0 1 3 9 2 3 0 0 1 2 5 1* 3 0 0 1 1 3
Fish oil, Lysi 2 3 0 0 0 0 8 1 2 0 0 0 0 3 1 2 0 0 0 0 5

Sauces, soups and

bread salads® 43 41 12 18 28 52 92 36 27 10 18 31 47 71 40 29 13 18 38 54 81

Soft drinks, sports

ks 183 194 0 9 123 330 416 216 225 0 25 160 313 522 200 278 O 83 200 403 746
Coffee, tea and 95 155 O O 17 150 226 8 117 O 2 57 125 259 70 124 0O 0 4 100 231
cocoa powder

Nutrition- and 2 60 O0 0 O0O o0 4 18 4 0 0 0 0 125 5 18 0 0 0 0 0

protein shakes

Cookies and Cakes 62 54 12 29 46 81 140 57 49 0 23 43 75 131 58 40 22 30 47 81 127

f;?j; honey and 43 33 8 20 34 59 90 3¥ 27 10 14 2 4 712 41 31 7 18 38 51 87

Ice cream 21 37 0 0 0 30 67 17 24 0 0 0 30 52 17 28 0 0 0 23 49

Potato chips,

popcom 6 11 0 0 0 11 25 10 15 0 0 0 17 33 19* 26 0 0 13 23 61

Data is displayed as mean and standard deviation (SD) and percentiles

* Significantly different from the normal the weight group (P< 0.05)

*Of borderline significant difference from the normal weight group (P< 0.1)
Mann Whitney U test was used to compare differences between groups

Not including French fries

Zncludes all animal fats (except fish), butter, margarine and hydrogenated fats
3Bread salads are mayonnaise based salads
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Table 3 - Macronutrient intake divided by body mass index (BMI) before pregnancy

Normal weight n=98 (BMI:18.5-24.9)

Overweight n=46 (BMI: 25-29.9)

Obese n=39 (BMI: 30-40)

Percentiles Percentiles Percentiles

Mean SD 10 25 50 75 90 Mean SD 10 25 50 75 90 Mean SD 10 25 50 75 90
(Elz‘g;%a tyo)ta' 2157 405 1543 1880 2140 2408 2687 2092 457 1419 1741 2146 2356 2688 2195 533 1543 1814 2113 2553 3023
g}’;:;r)‘ total 81 17 59 69 79 89 98 8* 17 61 76 88 95 106 84 20 58 67 84 97 117
Fat total (g/day) 84 20 6L 70 8 97 111 8 21 54 65 78 95 109 84 28 50 64 78 100 116
(ng‘/té’ars;ed fat 34 9 24 27 32 40 45 31 9 19 24 31 35 44 33 11 22 24 31 38 50
Monounsaturated
fat (o/day) 27 7 18 23 21 31 35 25 717 20 25 30 36 27 10 16 20 25 31 42
Polyunsaturated
fat (g/day) 14 4 9 11 14 17 20 13 5 8 10 12 6 21 14 6 7 8 13 18 21
Omega-3 fatty X
acids (g/day) 06 08 01 01 03 10 16 05 07 01 01 02 05 15 04 06 00 01 02 05 16
EPA (g/day) 02 03 00 00 01 03 06 02 02 00 00 01 02 05 02 02 00 00 01 02 06
DHA (g/day) 03 04 00 01 01 05 09 03 04 01 01 01 03 08 02 03 00 00 01 03 08
Carbohydrates, 258 60 176 214 257 299 333 246 62 171 200 241 296 338 265 67 165 217 261 295 391
total (g/day)
g‘/jgsg)s“gar 66 30 30 il 62 87 113 62 30 28 37 56 82 115 70 35 33 44 64 87 122
(F;de;;/)mta' 19 6 12 14 18 22 26 19 6 10 14 18 24 27 20 7 13 15 17 24 29

Data is displayed as mean results and standard deviation (SD) and as percentiles
* Significantly different from the normal the weight group (P< 0.05)

*Of borderline significant difference from the normal weight group (P< 0.1)

Mann Whitney U test was used to compare differences between groups
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Table 4 - Contribution of energy providing nutrients to total energy intake (E%b)

Normal weight n=98 (BMI:18.5-24.9)

Overweight n=46 (BMI: 25-29.9)

Obese n=39 (BMI: 30-40)

Percentiles Percentiles Percentiles

Mean 10 25 50 75 90 Mean 10 25 50 75 90 Mean 10 25 50 75 90
Protein 15 14 16 16 15 15 14 17 14 17 18 17 16 15 16 13 17 16
Fat 36 37 36 36 36 37 35 34 35 35 35 36 35 33 34 34 36 34
Saturated fat 14 14 14 14 15 15 14 12 13 14 13 14 14 15 13 13 14 15
Monounsaturated fat 12 11 12 12 11 12 11 11 10 11 11 12 11 10 11 11 11 12
Polyunsaturated fat 6 5 5 6 6 6 6 5 5 5 6 7 6 5 4 6 7 6
Omega-3 fatty acids 0.3 00 01 01 04 05 0.2 01 01 01 02 05 0.2 00 00 01 02 05
Carbohydrates 49 47 48 49 49 49 48 49 47 48 49 49 49 49 51 50 48 51
Added sugar 13 8 9 12 14 17 12 8 9 11 14 17 13 10 10 12 14 16
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Table 5 - Micronutrient intake as well as intake of selected heavy metals, caffeine and aspartame divided by body mass index (BMI) before pregnancy

Normal weight n=98 (BMI:18.5-24.9) Overweight n=46 (BMI: 25-29.9)

Obese n=39 (BMI: 30-40)

Percentiles Percentiles Percentiles

Mean  SD 10 25 50 75 90 Mean  SD 10 25 50 75 90 Mean  SD 10 25 50 75 90
Vitamin A RJ (ug) 1152 735 443 613 992 1479 2203 977 592 412 549 754 1270 1807 1057 681 463 607 775 1375 2147
Retinol (ug) 932 701 283 419 739 1255 1827 825 583 334 433 579 1108 1747 859 651 285 420 613 1217 1838
Beta Carotene (ug) 2446 2360 440 907 1809 3198 4725 1721 1304 444 735 1272 2532 3382 2275 2091 429 787 1561 3799 5109
Vitamin D (ug) 14 12 2 4 11 17 29 12 9 3 5 11 18 25 13 12 2 4 9 20 31
Vitamin E (mg) 16 9 7 10 14 20 27 13 7 6 8 11 17 2 15 9 5 8 14 20 30
B1,Thiamin (mg) 2.1 12 1.0 1.2 19 25 3.7 19 1.2 1.0 13 14 2.2 3.8 2.2 11 11 1.3 2.0 2.7 34
B2,Riboflavin (mg) 2.6 14 13 15 24 3.1 45 2.4 1.3 1.4 1.6 21 2.9 4.2 2.7 13 1.4 1.8 2.6 3.3 4.0
Niacin (mg) 26 14 12 16 23 33 42 24 14 13 17 20 28 41 28 15 15 16 26 37 47
Vitamin B6 (mg) 3 2 1 2 3 3 5 3 2 1 2 2 3 5 3 2 1 2 3 4 5
Folate (ug) 584 338 232 307 547 738 984 550 321 232 334 482 685 973 607 285 278 402 602 748 998
Vitamin B12 (ug) 6 3 3 4 6 8 12 6 3 3 4 6 7 10 6 2 4 5 6 8 10
Vitamin C (mg) 159 92 75 96 141 205 255 159 177 58 87 116 176 296 177 125 57 103 157 225 265
Calcium (mg) 1099 390 695 837 1060 1264 1608 1130 345 674 925 1114 1346 1553 1100 332 762 880 1023 1314 1598
Phosphorus (mg) 1503 344 1121 1264 1439 1679 1935 1561 342 1092 1309 1602 1783 2005 1564 358 1095 1336 1520 1781 2185
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Normal weight n=98 (BMI:18.5-24.9)

Overweight n=46 (BMI: 25-29.9)

Obese n=39 (BMI: 30-40)

Percentiles Percentiles Percentiles

Mean SD 10 25 50 75 90 Mean SD 10 25 50 75 90 Mean SD 10 25 50 75 90
xni%”es'“m 307 8 208 243 295 354 419 308 79 194 247 296 374 425 311 85 210 249 315 354 424
E’rﬁ;a)ss'“m 2723 617 2008 2245 2618 3147 3618 2788 752 1789 2165 2768 3266 3934 2790 751 1962 2245 2661 3149 3796
Iron (mg) 22 24 8 10 16 22 38 17 19 7 9 14 19 28 18 8 10 12 17 22 31
Zink (mg) 17 10 7 9 12 23 27 15 9 7 10 13 18 31 19 10 8 2 16 25 33
Copper

2 1 1 1 1 3 4 2 1 1 1 1 2 3 2 1 1 1 2 3 4

(mg)
lodine (ug) 186 127 67 89 156 241 348 180 112 8 93 151 238 354 1903 113 84 104 167 251 362
(Sjs”'“m 84 38 46 59 75 100 130 82 34 46 59 75 98 134 86 38 48 57 70 112 138
ﬁgm'“m 10 3 6 8 9 11 13 9 3 6 7 9 11 13 10 3 7 8 9 12 13
Lead (ug) 25 23 9 11 16 34 55 18 12 7 9 15 22 33 16 9 7 10 15 21 29
'(\SS;C“W 3 2 1 1 3 4 6 4 6 1 1 2 4 7 2 1 1 1 2 4 4
E:rﬁ;‘;e'”e 48 44 2 14 33 72 114 53 44 3 23 3 93 124 47 44 1 14 37 68 119
'(A‘rf]g;"”ame 11 32 0 0 0 0 30 19 45 0 0 0 8 96 35 74 0 0 0 45 105

Data is displayed as mean and standard deviation (SD) and percentiles
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Figure 1 - Percentage of pregnant women (n=183) reaching the estimated average requirement (AR) and recommended daily intake
(RDI) of micronutrients, including both dietary intake and supplements.
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5 Discussion and future perspectives

The results related to association of maternal dietary patterns of pregnant women in Iceland to
GDM risk is discussed in Appendix I, in the manuscript draft named: Association of a

maternal dietary pattern derived from pregnant women in Iceland to GDM risks.

5.1 Summary of findings

Only one clear dietary pattern was extracted from the cohort and as it closely resembled the
Icelandic dietary recommendations it was referred to as a prudent dietary pattern. It appears
that when pregnant women in Iceland adhere to this prudent dietary pattern, their risk of
GDM is lower, even when adjusting for weight gain in pregnancy and physical activity. This
was most evident in the group of overweight/obese women in this study as they are at a much
higher risk for GDM than normal weight women. To confirm these results it would be very
interesting to conduct a clinical trial based on the results. Viewing dietary intake of the
different weight groups revealed a slightly stronger tendency for healthy food choices among
the normal weight women, especially when compared to the obese women. Intake for several
foods and nutrients that are strongly emphasized as important in the dietary recommendations

for pregnant women is lacking for most of the women.

5.2 Discussion

When dietary intake was compared between the different weight groups it did not reveal a
number of significant results, especially when comparing the overweight- and normal weight
women but despite some of the results not being quite significant (P < 0.1) they were deemed
as noteworthy due to the fact that both the overweight and obese group consisted of much
fewer women and the study might lack statistical power to detect differences in food intake
that still might be of relevance. When intake of the overweight — and obese women was added
together (n=85) and compared to the normal weight women (n=98) it revealed significant
differences in intake of Milk and dairy products (P = 0.02), potato chips/popcorn (P = 0.01)
and poultry (P = 0.04) and indicated significant differences (P < 0.1) for intake of French
fries, vegetable oil, soft drinks and fruit juice. Viewing the differences between the obese
women and normal weight women seems to suggest several less healthy dietary choices in the
obese group. Their intake of unhealthy foods such as soft drinks and potato chips/popcorn
were higher whereas the intake for healthier foods like fruits and vegetable oils was lower.
Both the overweight and obese women had a higher intake for milk and dairy products

compared to the normal weight group.
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Unfortunately an overall view of the women’s consumption of foods of special focus in the

dietary recommendations [81], is repeatedly demonstrated as inadequate.

Figure 2
Percentage of pregnant women (n=183) reaching the recommended/half of the recommended
intake of vegetables (200g/100g), fruit (200g/100g) and fish and seafood (43g9/21.5g).
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For example hardly any of the women reach the 200g recommended minimum of vegetable
intake. Similarly more than half of the women have fruit intake less than 200g per day. So it is
perhaps not so surprising that so few women are able to reach the recommended minimum
fiber intake of 25¢g per day. By eating more fruit and vegetables the women could increase
their intake of several vitamins, minerals and other protective phytochemicals in addition to a
lower risk of excessive weight gain [178]. According to dietary recommendations, daily
consumption of fish should be at least 43g per day which is the equivalent of eating 1509 of
fish twice a week. At least half of all the women report fish consumption well below
recommendation. This is in accordance to previous studies performed in Iceland indicating
that maternal consumption of fish and fish oil is not in line with recommendations for a large
number of women [12, 13, 16] and that vegetable intake is fairly low [16]. Studies conducted
in other countries report similar results. In Poland the maternal intake for fish, Omega-3, fruits
and vegetables was not sufficient and the consumption of sweets was fairly high [4]. An
English study reported very low maternal intakes for both fruits and vegetables [11] and two
separate studies regarding diet in pregnancy in Spain indicated an intake lacking in Omega-3

fatty acids whereas the intake for fruit and vegetables exceeded the recommendations [3, 5].
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The overall distribution of macronutrients appears to be fairly similar in all three weight
groups. Intake of saturated fats and added sugar is higher than recommended in all three
weight groups. According to the new Nordic Nutrition recommendations the intake of the
essential Omega-3 acids should represent at least one percent of total energy and thereof 200
mg/day of Docosahexaenoic acid (DHA) for pregnant and lactating women [126]. This is
evidently not the case for any of the three weight groups. Not even in the highest percentiles
for any of the weight groups, does the total Omega-3 intake represent one percent of total
energy. Omega-3 fatty acids are necessary in the early development of the brain and have an
essential role in central nervous system functions. Low levels of omega-3 fatty acids have
been linked to dysfunctions in brain development and growth impairment [179]. The
recommended intake for DHA was not reached by over half of all the women. DHA serves an

important role in optimizing maturation of both the brain and retina [180].

This not only indicates that the dietary intake for a large number of pregnant women may be
lacking but also that these are the women’s dietary habits from before pregnancy. Studies
have demonstrated the importance of a healthy pre-pregnancy diet in relation to GDM risk.
This stresses the need to implement healthful dietary choices as early as possible as healthful

dietary choices are maintained throughout pregnancy [131, 132, 181].

The micronutrient intake for all the participants revealed relatively low intake of some
nutrients. When a person is unable to reach the average requirements of a micronutrient it
suggests that the person is likely to suffer from deficiency [126]. Since a high percentage of
the women are unable to reach the average requirements for vitamin D (36%), iron (22%) and
iodine (28%) it would suggest that a number of these women may have a deficiency. These
numbers may even be higher since the reference for average requirements used here is aimed
at non-pregnant women and should actually be higher for pregnant women. These results are
troubling as all these nutrients are of extreme importance in pregnancy, which is clearly
emphasized in the dietary recommendations for pregnant women in Iceland [59]. An earlier
study in Iceland also reported low vitamin D intakes [16] and results of a Spanish study
indicated that a large number of pregnant women did not reach half of the recommended
intake for Vitamin D, folate and iron [5]. The signs of iron deficiency are usually well
monitored during pregnancy but the same does not apply to lodine deficiency which if severe
may lead to dysfunctions in brain development [182]. Folate and vitamin D are specifically
recommended for pregnant women in Iceland but there is obviously a need for more effective

means of increasing compliance. Perhaps it is necessary to implement dietary counseling into
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health- and maternal care in order to achieve this. Some studies have demonstrated such
counseling to improve diet choices in pregnancy [183, 184]. It would also prove useful to
further analyze the data regarding the intake of vitamins, minerals and other substances from

the diet, to see the amount derived from dietary intake and supplements, respectively.

6 Conclusions

Pregnant women who are normal weight before pregnancy appear to have somewhat healthier
diet choices then pregnant women who are obese before pregnancy. Dietary intake of various
foods such as: Fruits, vegetables, fish, fiber and Omega-3, which are specifically
recommended in dietary guidelines is severely lacking among pregnant women in Iceland.
Adherence to a healthy or prudent dietary pattern may prove beneficial in preventing
gestational diabetes mellitus, especially for women already at higher risk due to overweight or
obesity before pregnancy. A number of pregnant women may be at risk of deficiency for

several vitamins that are vital during pregnancy such as: vitamin D, iodine and iron.
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Abstract

Background: Gestational diabetes mellitus (GDM) is associated with negative health effects
for both the mother and child.

Objective: To investigate the association between maternal dietary pattern and GDM.

Methods: A prospective observational study including 168 pregnant Icelandic women aged
18-40 years. These were recruited at routine 20 week ultrasound at Landspitali/National-
University Hospital in Iceland. All participants kept a four day weighed food record as soon
as possible following recruitment (gestational weeks 19 - 24). Food data was recorded into the
ICEFOOD calculating program based on the Icelandic food database (ISGEM). Principal
component analysis was used to extract dietary patterns from 29 food groups and a healthy
eating index was constructed. All women underwent an oral glucose tolerance test in weeks
23 - 28.

Results: One clear dietary pattern (eigenvalue 2.4) was extracted comprising of seafood;
eggs; vegetables; fruits and berries; vegetable oils; nuts and seeds; pasta; breakfast cereals;
coffee and tea with a negative correlation to intake of soft drinks and French fries. Variance
explained was 8.2%. The prevalence of GDM was 2.3% among women of normal weight
before pregnancy and 18.3% among overweight/obese women. The pattern was associated
with lower risk of GDM (OR: 0.54 95% CI: 0.30, 0.98). When adjusting for age, parity, pre-
pregnancy weight, energy intake, weekly weight gain and total Metabolic Equivalent of Task
(MET) the association remained (OR: 0.36 95% CI: 0.14, 0.94).

Conclusions: Adhering to a prudent dietary pattern in pregnancy may prove beneficial in
preventing GDM, especially among women already at higher risk due to overweight/obesity

before pregnancy.
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Introduction

The number of women diagnosed with gestational diabetes mellitus (GDM) continues to grow
worldwide. Many negative health aspects have been associated with GDM for both mother
and child. Having GDM has been associated with a greater risk of diabetes later in life [1-4],
miscarriage, hypertension, pre-eclampsia and delivering very large infants. This can in turn
lead to a higher risk of prematurity, trauma at birth, caesareans, and shoulder dystocia [2, 5-
8]. Infants born to women with GDM are at a higher risk of various malformations [5],
growth restriction during gestation, hypoglycemia following the lack of glucose supply
through the umbilical cord after delivery [6] as well as diabetes 2 later in life [2, 9-13]. It is
well known that women who are overweight and especially obese before pregnancy have a
greater risk of being diagnosed with GDM than women of normal weight [4, 14, 15]. Eating a
healthy diet, exercise and adhering to the recommended gestational weight gain should be an
emphasis for women at risk of GDM [16]. Some studies credit certain factors of the diet to be
directly associated with the risk of GDM such as higher consumption of soft drinks [17],
increased consumption of energy [18], fat especially saturated fat [19] and decreased
consumption of polyunsaturated fat and carbohydrates [18, 20-23]. However, there is still a
lack of convincing evidence demonstrating what type of diet might be most effective in
preventing GDM [24]. Recently there has been a greater focus on investigating the combined
effect of various foods on health and health related factors instead of isolated foods or
nutrients, for example by using dietary patterns or healthy eating index [25, 26]. There are
few existing studies that have investigated the relationship between dietary patterns and the
risk of GDM. The aim of this study was to investigate the association between maternal
dietary patterns, using both principal component analysis and a healthy eating index, and
GDM.

Methods

The data for this study was gathered in co-operation with a separate study called Get diabetics
moving (GDM-study), which was conducted at the National University Hospital in Iceland.
The aim of the GDM-study was to study the impact of increased physical activity on blood
sugar levels, body weight, metabolism and oxygen transfer to the fetus for women with GDM.
All study participants underwent a 2 hour, 75 gram oral glucose tolerance test (OGTT)

between 23 - 28 weeks of gestation. All participants were required to keep a 4 day weighed
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food record either from Wednesday - Saturday or Saturday - Tuesday as soon as possible
following recruitment in week 19 - 24.

Participants

Participants were recruited over a period of 18 months from April 2012 - October 2013 at a
routine 20 week ultrasound with the help of staff at the Pre-natal diagnosis department at the
National University Hospital. Initially the criteria’s for participation were: Icelandic women
living in Reykjavik with age between 18 - 40 years, first - third pregnancy, non-smoker, no
reported family history of diabetes or GDM and a BMI between 18.5-24.9 kg/m? (normal
weight) or 30 - <40 kg/m? (obese). After six months of recruiting the criteria were altered to
include women with a BMI of 25-29.9 kg/m? (overweight) and to include women with a
family history of diabetes. This alteration was made as much fewer obese women were being
recruited than normal weight women. A total of 217 women were recruited within the study
period, 56 women declined participation (participation rate 79%). A total of 168 women (86
normal weight, 44 overweight and 38 obese) returned food records and additionally
underwent the OGTT. All participants answered the International Physical Activity
Questionnaire (IPAQ) from which The Metabolic Equivalent of Task (MET) was estimated.
Pre-pregnancy weight was self-reported. Weight was recorded at recruitment in gestation
week 19 - 24 and again at a fetal Echocardiography at 31 - 38 weeks. Each participant’s
weight gain is reported as weekly weight gain, due to the variance of recorded weight. To
obtain weekly weight gain, the differences between the two recorded weights were calculated
and divided by number of weeks passed in each case. Homeostasis Model Assessment of
Insulin Resistance (HOMA-IR) is a calculation method used to assess levels of insulin
resistance by using results of fasting insulin (lp) and fasting glucose (Go) measurements
calculated as (lo x Go)/22,5 [27]. Recent guidelines from the World Health Organization
(WHO) were used to determine the rate of GDM in the group at 23 - 28 weeks of gestation:
Fasting plasma glucose between 5.1 and 6.9 mmol/l, the one hour plasma glucose measured >
10.0 mmol/l or the two hour plasma glucose between 8.5 and 11.0 mmol/l after a 75 gram oral
glucose tolerance test. If one, two or all of these criteria were met the woman was diagnosed
with GDM [28].

Statistical data and analysis

The food data was recorded into the ICEFOOD calculating program that is based on values
from the Icelandic food and nutrient database ISGEM [29]. The average food intake was
calculated for each participant divided into 18 main food groups which consist of subgroups
as defined in ISGEM [29]. Average intake of energy and nutrients including supplements was
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also calculated. The dietary pattern was extracted from 29 food groups. Thereof were 11 of
the main food groups: Milk and dairy products; cheese; ice cream; meat and meat products;
fish/fish products and shellfish; poultry; eggs; potato chips and popcorn; sauces; soups and
bread salads; pre-prepared foods; sugar/honey and candy. The subgroups of six of the main
food groups were utilized to construct the remaining food groups. Various types of fats were
divided into three groups: solid fats; vegetable oils; fish oil. Drinks were divided into three
groups: coffee/tea and cocoa powder; soft drinks and sports drinks; pure fruit juices.
Vegetables were split into three groups: all vegetables; potatoes; French fries. Fruit subgroups
were divided into two groups: nuts and seeds; fruit, berries and jams. Grains were divided into
five groups: Grains; breakfast cereals; bread and crisp bread; cookies and cakes; pasta and
couscous. The two subgroups of supplement foods were used: diet- and protein shakes;

vitamin and mineral supplements.

The dietary pattern was extracted by using Principal component analysis with the orthogonal
rotation Varimax with Kaiser Normalization. The suitability of our data was tested with the
Bartlett’s test of Sphericity and Kaiser-Meyer-Olkin measure of sampling adequacy. The
Bartlett test of Sphericity was significant (P < 0.01). However, the Kaiser Mayer Olkin test
was 0.5 which is borderline acceptable. To support our findings we determined the highest
adherence to the prudent dietary pattern by dividing the associated extracted factor into
tertiles where the highest intake for each factor (lowest for the two negative factors) scored
highest. Those who ranked in the highest tertile for all factors combined were determined as
having the highest total adherence. Furthermore, the same method of tertiles was used to
determine best adherence to a healthy eating index using the food based dietary guidelines
from the Icelandic Directorate of Health as criteria. The index included fish and seafood,;
vegetables; fruits; vegetable oils; nuts and seeds; unground/wholeground cereals (i.e. bran,
germ, oats, rice and corn); vitamin D intake and soft drinks. The Kolmogorov—Smirnov test
was used to test all data for normality. Data is presented as means and standard deviations and

also as median and Interquartile range when appropriate.

Differences in maternal characteristics over the three groups of BMI before pregnancy were
tested with the Kruskall-Wallis test. The relationship between the results of the pattern
analysis and GDM diagnosis was determined using logistic regression. The Chi-square test
was used to test significance when comparing the number of GDM diagnoses in groups with
highest vs. lower adherence to the prudent dietary pattern or healthy eating index. The
association of maternal characteristics to the prudent dietary pattern adhering scores, fasting
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glucose and HOMA-IR were tested with Mann Whitney U test in the case of parity and
Kruskall-Wallis test in other cases. The variance inflation factor (VIF) used to detect
colinearity for factors used for adjustment reported no values > 4. All statistical analysis was

performed in IBM SPSS Statistic version 20. Significance level was set at P = 0.05.
Results

Table 1 shows the maternal characteristics. Women who were overweight or obese were on
average a year older than normal weight women (29 vs. 30 years) (P=0.01). Obese women
had gained less weight at recruiting in weeks 19 - 24 of pregnancy than overweight women or
normal weight women, 2.7, 5.5 and 4.6 kg, respectively (P=0.02). The difference in weekly
weight gain between weeks 19 - 24 and 31 - 38 was also significantly different between the
groups where the normal weight women gained more weight than overweight and obese
women (P<0.01). The prevalence of GDM for women of normal weight before pregnancy
was 2.3% and among overweight or obese women it was 18.3%. None of the women had
glucose levels above the GDM criteria which would indicate diabetes mellitus in pregnancy.

In the pattern analysis one clear dietary pattern was extracted (eigenvalue 2.4) (Table 2)
positive for seafood, eggs, vegetables, fruit and berries, vegetable oils, nuts and seeds, pasta,
breakfast cereals, coffee and tea and negative for soft drinks and French fries. Variance
explained was 8.2%. This pattern was labeled as a “Prudent pattern”. The other extracted
pattern had eigenvalue < 2 explained variance was 6.6% and was not as clearly defined.
Furthermore it did not demonstrate associations to the outcome under investigation.
Adherence to this prudent dietary pattern varied somewhat when divided by maternal
characteristics (Table 3). Adherence increased significantly for women in the oldest tertile
(P=0.03) as did fasting glucose levels (P=0.01). Fasting glucose and HOMA-IR levels were
significantly higher with increasing pre-pregnancy BMI (P< 0.01 and P< 0.01).

The prudent dietary pattern was associated with a significantly decreased risk of GDM
(Table 4). That difference was still present after adjusting the model for: age, parity, pre-
pregnancy weight, energy intake, weekly weight gain and total MET. The final model
demonstrated no significant results regarding total MET. However the analysis demonstrated
an independent association between weekly weight gain and GDM-risk (OR: 0.02 95% CI:
0.00, 0.54).

We split the participants into a normal weight group (n=86/GDM:n=2) and overweight/obese
group (n=82/GDM:n=15). As cases in the normal weight group were too few, no further

analysis was made. When performing the same analysis for the overweight/obese group the
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significant association to the decreased risk of GDM remained (Table 4). Analyzing the
effects of each dietary factor separately demonstrated no significant associations with GDM
except in the case of seafood consumption and additionally pasta in the overweight/obese
group. The related odds ratio for those factors was much higher than observed in the logistic

regression for the prudent dietary pattern.

When all participants were divided into tertiles depending on adherence to the prudent dietary
pattern HOMA-IR values were lower in the tertile with the highest adherence although of
borderline significance (P=0.054). When further split up into normal weight and
overweight/obese groups the lower HOMA-IR values were significant only for the

overweight/obese group (P < 0.01) (Table 5).

Comparing the number of women diagnosed with GDM in the group with the highest
adherence to the extracted prudent pattern to the group with lower adherence, for all women
and overweight/obese women respectively is shown in Table 6. The results for all the women
demonstrated a diagnosis rate of 1.8% for the women with the highest adherence and 14.3%
for the women with the lower adherence (P=0.01). The overweight/obese group demonstrated
a GDM diagnosis rate of 3.7% for women with the highest adherence to the extracted pattern

and 25.5% for women with lower adherence (P=0.02).

We repeated the same analysis for adherence to a healthy eating index based on dietary
guidelines and compared the group with the highest adherence to the group with lower
adherence for all women and the overweight/obese women respectively. The rate of GDM
diagnosis was 3.6% for the women with the highest adherence and 13.4% for those with a
lower adherence (P=0.05). The results for the overweight/obese women demonstrated a 3.8%
rate of diagnosis for the women with the highest adherence and 25% for women with lower
adherence (P=0.02).
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Discussion
In our present study we found that adhering to a prudent dietary pattern as well as scoring

high on a healthy eating index is associated with a decreased risk for GDM. This was
especially true for women who were either overweight or obese before pregnancy, but the rate
of GDM diagnosis is several times higher in this group. Similar results have been found
previously in an observational study including 1076 women in ten countries where adherence
to a Mediterranean dietary pattern was associated with better glucose tolerance and decreased
incidence of GDM [30]. Another study based on results from the Nurses’ Health Study II
indicated that a pre-pregnancy adherence to the Dietary Approach to Stop Hypertension
(DASH), a Mediterranean- or Healthy Eating Index (HEI) diet was associated with a lower
GDM risk. The strongest relationship was seen for the HEI diet which like the other two
patterns includes higher intake of vegetables, fruits, nuts and legumes and additionally cereal
fiber and polyunsaturated fats [31]. This suggests that adherence to these dietary patterns
continued throughout pregnancy [32]. A prospective study by Chen et al examined the effects
of a prudent diet that included vegetables, fruit, fish and poultry and a westernized diet, which
includes high intake of red and processed meat, pizza, French fries, candy and refined grains.
They discovered an association between the prudent dietary pattern and a decreased risk for
GDM as well as an increased risk for GDM associated with the westernized pattern [33]. A
randomized control trial also demonstrated the benefits of a healthy diet for women already
diagnosed with GDM, where eating according to a DASH diet, which consists of plenty of
fruits and vegetables, whole grains and low-fat dairy products, led to a lower number of
women needing insulin treatment, fewer caesarians and better pregnancy outcomes [34]. Even
though these studies all seem to highlight the combined benefits of healthy foods on GDM
risks they are still relatively few and results need to be verified with more intervention
studies.

Although our extracted prudent dietary pattern contained pasta which is not necessarily
associated with a healthy dietary pattern, it may possibly be explained by the fact that it is a
popular food and often consumed by most women in the study. Furthermore most types of
pasta are a low glycemic index food (below 55) and pasta including vegetables can also easily
be a part of a healthy diet [35, 36]. The fact that adherence to the prudent dietary pattern
increased with age points to the possibility that the women become more health conscious
with increasing age.

The results for the association between the different food groups included in the pattern

indicate that the benefit of the dietary factors combined is stronger than demonstrated by the
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isolated foods. In this study only two of the 86 women of normal weight before pregnancy
were diagnosed with GDM, bedding for low power of any analysis including GDM.
Therefore, even though the association demonstrated between the prudent dietary pattern and
GDM appeared to be more apparent for the overweight/obese group it is possible that the
results would be more similar in a larger group of normal weight women [31]. Weight gain in
pregnancy also appears to be an obvious risk factor in association with GDM risk.

Strengths and limitations

Information regarding food intake was acquired through weighed food diaries where intake of
all food and drink, including all supplements was recorded for the duration of four days, either
from Wednesday - Saturday or Saturday - Tuesday as soon as possible after recruitment at
week 19 - 24. The food diaries were filled out and delivered before the diagnosis of GDM.
The volume of information available is another strength. As age and overweight/obesity are
both risk factors for GDM we adjusted for age and pre-pregnancy BMI in our model. We also
adjusted for total MET and a calculated weight gain per week between week 19 - 24 and 31 -
38 where weighing was performed on two occasions. There are a few limitations to this study
as well, such as the change in criteria during recruiting. That was due to the fact that it proved
difficult to recruit participants that were obese and had no family history of diabetes.
However, when the model was adjusted for family history of diabetes it demonstrated no
associations and so it appears to be irrelevant in this case. Even though physical activity was
adjusted for in the model it may have an association to dietary habits, as the two factors often
correlate and increased physical activity is often associated with healthier diet choices [37].
For instance when total MET was substituted with vigorous activity in the regression model,
the association between dietary patterns and GDM was somewhat attenuated. Future studies
should account for both physical activity and dietary intake when assessing the associations
between lifestyle and risk of GDM.

Conclusions: These results indicate that adhering to a healthy or prudent dietary pattern may
prove beneficial in preventing GDM, especially among women already at higher risk due to
overweight or obesity before pregnancy. Promoting a healthy diet for prevention of GDM,
with a special focus on women who are already at an increased risk for GDM due to
overweight or obesity might turn out to be meaningful and merits testing with intervention
studies. The results could contribute to changes in dietary advice in an effort to lower the rates
of GDM.
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Table 1 - Maternal characteristics

Normal weight Overweight Obese
n =86 n=44 n=238
Mean SD Mean SD Mean SD
Age (years) 290 + 48 300 = 43 300 * 46
Height (m) 168 + 56 167 * 56 168 * 6
Pre-pregnancy weight (kg) 611 =+ 65 762 = 53 936 * 98
Weight at recruiting week 19-23 (kg)* 659 + 68 819 + 7.0 968 * 103
BMI pre pregnancy (kg/m?) 216 + 16 272 + 12 332 =+ 27
Gestational age at recruiting (weeks+days)* 20/2 + 34 21/0 +* 6.8 204 + 3.7
BMI at recruiting (kg/m?)* 233 + 18 293 + 17 338 + 23
Weight gain at recruiting (kg)* 46 + 27 556 + 41 27 + 41
Weekly weight gain between weight 07 + 02 06 + 02 05 + 03
recordings (10-17 weeks) (kg)*
Parity 06 <+ 08 10 = 09 0.7 = 07
Number of GDM diagnoses (%) 2 (2.3 4 (9.1) 11 (28.9)

Data is presented as mean + standard deviation (SD)

“Information about weight at recruiting is missing for 13 normal weight subjects, one
overweight subject and 7 obese subjects

* Gestational age presented as weeks and days + standard deviation of days
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Table 2 - The extracted Prudent dietary pattern

1 11 *
Dietary pattern food Factor loading coefficient

Vegetables 0.58
Eggs 0.56
Vegetable oils® 0.47
Seafood” 0.47
Soft drinks® -0.45
Breakfast cereals 0.40
Fruit and berries® 0.39
Nuts and seed 0.36
Pasta/couscous 0.34
French fries -0.33
Tea, coffee, cocoa powder 0.33

*The Factor loading coefficient describes the correlation (r) between intake of the food
groups and the extracted factor

®Includes all vegetable oils, peanut and seed butters

® Includes all fish, shellfish and seafood products

° Includes soda- and sports drinks (sugar sweetened and sugar-free)

% Includes all fruit, berries and jams
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Table 3 - Associations between characteristics of the participants and the prudent pattern score, fasting glucose and

HOMA-IR**
ot Fasting
Characteristics
ot n (%) i Prudent glucose ~ SD  HOMA-IR*  SD
ietary pattern
(mmol/l)
Maternal age (years)
18 - 25 45 (27) -0.11 4.4 (0.4) 2.6 (2.5)
26 33 91 (54) -0.11 45 (0.4) 3.4 (4.6)
34 - 40 32 (19) 0.46 4.6 (0.4) 2.1 (0.9)
P-value 0.03 0.01 0.70
Parity
Para 0 79 (47) 0.03 4.4 (0.4) 2.8 2.7)
Para 1-3 89 (53) -0.03 4.5 (0.4) 3.1 (4.3)
P-value 0.87 0.22 0.79
Pre-pregnancy BMI
(kg/m?)
18.5-24.9 86 (51) 0.1 4.3 (0.4) 2.6 (4.2)
25.0-29.9 44 (26) 0.07 4.6 (0.4) 3.2 (3.4)
> 30 38 (23) -0.3 4.7 (0.4) 36 (2.4)
P-value 0.68 <0.01 <0.01
Energy intake (kcal)
Lowest energy quartile 42 (25) -0.01 4.5 (0.4) 2.9 (3:3)
Second energy quartile 42 (25) 0.01 4.6 (0.4) 3.4 (4.7)
third energy quartile 42 (25) -0.11 4.5 (0.4) 2.8 (3.9)
Highest energy quartile 42 (25) 0.11 4.4 (0.4) 2.8 (2.7)
P-value 0.98 0.16 0.59

Data is displayed as mean and standard deviation (SD)

* The homeostatic model assessment of insulin resistance (HOMA-IR)
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Table 4 - Association between the Prudent dietary pattern and its components, total MET,
weekly weight gain and gestational diabetes mellitus

Unadjusted Adjusted”

All participants (n=168) OR cl OR Cl
Extracted prudent dietary pattern 0.54 (0.30 0.58)* 0.44 (0.21 0.90)*
Seafood 0.98 0.95 , 1.02 0.84 0.72 , 0.97)*
Eggs 0.99 (0.95 1.03) 0.98 (0.90 1.06)
Vegetables 1.00 0.99 , 1.01) 1.00 (0.99 , 1.00)
Fruit and berries 1.00 (2.00 1.01) 1.09 (0.99 1.01)
Vegetable oils 0.95 (0.78 , 1.16) 0.80 (058 , 1.10)
Nuts and seeds 1.01 (0.95 1.07) 0.94 (0.76 1.17)
Pasta, couscous 0.98 (0.95 , 1.01) 0.89 (0.81 , 0.99)*
Breakfast cereal 1.00 (099 , 1.01) 1.02 (099 , 1.05
Coffee, tea and Cocoa powder 1.00 (.00 , 1.01) 1.00 (099 , 1.01)
Soft drinks 1.00 (.00 , 1.00) 0.99 (0.98 , 1.00)
French fries 1.01 0.99 , 104 1.02 0.99 , 111

Overweight/obese before pregnancy (n=82)
Extracted prudent dietary pattern 0.38 (0.18 , 0.83)* 0.31 (0.13 , 0.75*
Seafood 0.96 (0.93 , 1.00)* 0.96 (0.93 , 1.00)*
Eggs 0.98 (0.94 1.03) 0.98 (0.93 , 1.03)
Vegetables 1.00 0.99 , 1.00) 0.09 (0.99 , 1.00)
Fruit and berries 1.00 (1.00 , 1.01) 1.05 (0.92 s 1.20)
Vegetable oils 0.96 (070 , 1.32) 0.90 (0.67 , 1.22)
Nuts and seeds 0.99 (0.91 , 1.07) 1.05 (0.92 s 1.20)
Pasta, couscous 0.96 (092 , 1.00) 0.95 (091 , 1.00*
Breakfast cereal 0.99 (0.98 , 1.01) 0.99 (0.98 s 1.01)
Coffee, tea and cocoa powder 0.96 (0.90 , 1.03) 0.95 (0.89 , 1.03)
Soft drinks 1.00 (.00 , 1.00) 1.00 (.00 , 1.00)
French fries 1.01 (099 , 1.04) 1.02 (099 s 1.05)

Adjusted for age, parity, pre-pregnancy weight, energy intake (kcal), weekly weight gain and total MET

*Association is significant
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Table 5 - Relationship between different prudent dietary pattern adherences scores (lowest to
highest tertile) and HOMA-IR, 120 min outcomes for glucose and insulin at oral glucose
tolerance test and the Metabolic Equivalent of Task (MET).

All Normal Overweight/
participans weight obese
(n=168) (n=86) (n=82)
i HOMA-IR
Prudent dietary pattern ©
Lowest score tertile 2.34 (2.37) 1.46 (0.94) 3.24 (2.19)
Medium score tertile 2.23 (1.76) 1.73 (1.04) 3.18 (1.65)
Highest score tertile 1.88 (1.04) 1.53 (1.2) 2.18 (1.05)
P-value 0.054 0.73 <0.01
Glucose 120 min (mmol/L)
Lowest score tertile 5.8 (1.6) 5.2 (2.0) 59 (1.2)
Medium score tertile 5.6 .7 5.3 (0.9) 5.9 (1.3)
Highest score tertile 5.3 (1.6) 5.1 (1.4) 5.9 (1.4)
P-value 0.18 0.92 0.51
Insulin 120 min (mU/L)
Lowest score tertile 56.1 (44) 48.9 (52) 69.2 (46)
Medium score tertile 61.1 (66) 57.9 (33) 99.1 (98)
Highest score tertile 50.3 (44) 50.1 (39) 66.3 (37)
P-value 0.25 0.52 0.06
Total MET

Lowest score tertile 2202 (4878) 2217 (3751) 1680 (5553)
Medium score tertile 1670 (2978) 1665 (2890) 1853 (3275)
Highest score tertile 2319 (2814) 2523 (2891) 2361 (2541)
P-value 0.17 0.14 0.77

Data is displayed as medians (Interquartile range)
Significance in differences was found using The Kruskal-Wallis test

mU/L: milliunits per liter
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Table 6 - Adherence to food based dietary pattern and food based dietary guidelines and rate of
gestational diabetes mellitus

Prudent dietary pattern

DM Non-
dngnosis GBM Total GDM
n N n %
All participants (n=168)
Highest adherence 1 55 56 1.8
Low/medium adherence 16 96 112 14.3
P=0.01
Overweight/obese women
(n=82)
Highest adherence 1 26 27 3.7
Low/medium adherence 14 41 55 25.5
P=0.02
Healthy eating Index
GDM Non-
diagnosis GDM Total GDM
All participants (n=168)
Highest adherence 2 54 56 3.6
Low/medium adherence 15 97 112 13.4
P=0.05
Overweight/obese women
(n=82)
Highest adherence 1 25 26 3.8
Low/medium adherence 14 42 56 25.0
P=0.02

Chi-squared test was used to define significance of differences

60



References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

Cheung, N.W. and K. Byth, Population health significance of gestational diabetes. Diabetes
Care, 2003. 26(7): p. 2005-9.

Buchanan, T.A., A.H. Xiang, and K.A. Page, Gestational diabetes mellitus: risks and
management during and after pregnancy. Nat Rev Endocrinol, 2012.

Ratner, R.E., et al., Prevention of diabetes in women with a history of gestational diabetes:
effects of metformin and lifestyle interventions. J Clin Endocrinol Metab, 2008. 93(12): p.
4774-9.

Ben-Haroush, A., Y. Yogev, and M. Hod, Epidemiology of gestational diabetes mellitus and its
association with Type 2 diabetes. Diabet Med, 2004. 21(2): p. 103-13.

Fadl, H.E., et al., Maternal and neonatal outcomes and time trends of gestational diabetes
mellitus in Sweden from 1991 to 2003. Diabet Med, 2010. 27(4): p. 436-41.

Yogev, Y. and G.H. Visser, Obesity, gestational diabetes and pregnancy outcome. Semin
Fetal Neonatal Med, 2009. 14(2): p. 77-84.

Mitanchez, D., A. Burguet, and U. Simeoni, Infants Born to Mothers with Gestational Diabetes
Mellitus: Mild Neonatal Effects, a Long-term Threat to Global Health. J Pediatr, 2014. 164(3):
p. 445-50.

Negrato, C.A., R. Mattar, and M.B. Gomes, Adverse preghancy outcomes in women with
diabetes. Diabetol Metab Syndr, 2012. 4(1): p. 41.

Boden, G., Fuel metabolism in pregnancy and in gestational diabetes mellitus. Obstet Gynecol
Clin North Am, 1996. 23(1): p. 1-10.

Dabelea, D., et al., Intrauterine exposure to diabetes conveys risks for type 2 diabetes and
obesity: a study of discordant sibships. Diabetes, 2000. 49(12): p. 2208-11.

Dabelea, D., W.C. Knowler, and D.J. Pettitt, Effect of diabetes in pregnancy on offspring:
follow-up research in the Pima Indians. J Matern Fetal Med, 2000. 9(1): p. 83-8.

Hillier, T.A., et al., Childhood obesity and metabolic imprinting: the ongoing effects of maternal
hyperglycemia. Diabetes Care, 2007. 30(9): p. 2287-92.

Bottalico, J.N., Recurrent gestational diabetes: risk factors, diagnosis, management, and
implications. Semin Perinatol, 2007. 31(3): p. 176-84.

Cypryk, K., et al., [Overweight and obesity as common risk factors for gestational diabetes
mellitus (GDM), perinatal macrosomy in offspring and type-2 diabetes in mothers]. Przegl Lek,
2005. 62(1): p. 38-41.

Olafsdottir, A.S., et al., Maternal diet in early and late pregnancy in relation to weight gain. Int
J Obes (Lond), 2006. 30(3): p. 492-9.

Catalano, P.M., Trying to understand gestational diabetes. Diabet Med, 2014. 31(3): p. 273-
81.

Chen, L., et al., Prospective study of pre-gravid sugar-sweetened beverage consumption and
the risk of gestational diabetes mellitus. Diabetes Care, 2009. 32(12): p. 2236-41.

Park, S., et al., Gestational diabetes is associated with high energy and saturated fat intakes
and with low plasma visfatin and adiponectin levels independent of prepregnancy BMI. Eur J
Clin Nutr, 2013. 67(2): p. 196-201.

Bo, S., et al., Dietary fat and gestational hyperglycaemia. Diabetologia, 2001. 44(8): p. 972-8.
Ying, H. and D.F. Wang, [Effects of dietary fat on onset of gestational diabetes mellitus].
Zhonghua Fu Chan Ke Za Zhi, 2006. 41(11): p. 729-31.

Saldana, T.M., A.M. Siega-Riz, and L.S. Adair, Effect of macronutrient intake on the
development of glucose intolerance during pregnancy. Am J Clin Nutr, 2004. 79(3): p. 479-86.
Jing, X., et al., [Gestational diabetes mellitus and the lifestyle and dietary structure of pregnant
women: a case-control study]. Wei Sheng Yan Jiu, 2010. 39(2): p. 209-11, 227.

Ley, S.H., et al., Effect of macronutrient intake during the second trimester on glucose
metabolism later in pregnancy. Am J Clin Nutr, 2011. 94(5): p. 1232-40.

Morisset, A.S., et al., Prevention of gestational diabetes mellitus: a review of studies on weight
management. Diabetes Metab Res Rev, 2010. 26(1): p. 17-25.

Kant, A.K., Dietary patterns: biomarkers and chronic disease risk. Appl Physiol Nutr Metab,
2010. 35(2): p. 199-206.

Nordic Council of Ministers, Nordic Nutrition Recommendations 2012. 2014.

Wallace, T.M., J.C. Levy, and D.R. Matthews, Use and abuse of HOMA modeling. Diabetes
Care, 2004. 27(6): p. 1487-95.

61



28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

Organization, W.H., Diagnostic Criteria and Classification of Hyperglycaemia First Detected in
Pregnancyin Diagnostic Criteria and Classification of Hyperglycaemia First Detected in
Pregnancy. 2013: Geneva.

Matis. Available from: http://www.matis.is/thjonusta/naeringargildi-matvaela-isgem/.
Karamanos, B., et al., Relation of the Mediterranean diet with the incidence of gestational
diabetes. Eur J Clin Nutr, 2014. 68(1): p. 8-13.

Tobias, D.K., et al., Prepregnancy adherence to dietary patterns and lower risk of gestational
diabetes mellitus. Am J Clin Nutr, 2012. 96(2): p. 289-95.

Crozier, S.R., et al., Women's dietary patterns change little from before to during pregnancy. J
Nutr, 2009. 139(10): p. 1956-63.

Zhang, C., et al., Dietary fiber intake, dietary glycemic load, and the risk for gestational
diabetes mellitus. Diabetes Care, 2006. 29(10): p. 2223-30.

Asemi, Z., et al., Favourable effects of the Dietary Approaches to Stop Hypertension diet on
glucose tolerance and lipid profiles in gestational diabetes: a randomised clinical trial. Br J
Nutr, 2013. 109(11): p. 2024-30.

Aston, L.M., et al., Determination of the glycaemic index of various staple carbohydrate-rich
foods in the UK diet. Eur J Clin Nutr, 2008. 62(2): p. 279-85.

Foster-Powell, K., S.H. Holt, and J.C. Brand-Miller, International table of glycemic index and
glycemic load values: 2002. Am J Clin Nutr, 2002. 76(1): p. 5-56.

Gillman, M.W., et al., Relationships of physical activity with dietary behaviors among adults.
Prev Med, 2001. 32(3): p. 295-301.

62


http://www.matis.is/thjonusta/naeringargildi-matvaela-isgem/

8.2 Appendix Il — Recipes from the Directorate of Health

BRAUD, KEX OG KOKUR
Baguette

Beyglur

Braud, byggbraud

Braud, Fitty, Orkubr.frd Myllunni, Bénus kjarna

Braud, fjolkornabraud
Braud, franskbraud
Braud, heilhveitibraud, heimilisbraud

Braud,malt,danskt rug,Fitty kjarna,Solkj,Radskbr

Braud, rugbraud, seytt

Braud, speltbr (Myllan), Heilkornabr Mosfelba.

Braudstangir (a pitsust6dum)
Brudur, finar
Brudur, gréfar
Croissant
Croutons f. salat
Flatkdkur
Hamborgarabraud
Heilhveitihorn
Hrokkbraud, grof
Hrokkbraud, fin
Hvitlauksbraud
ftolskbraud, ciabatta
Kringlur, finar
Kringlur, heilhveiti
Langloka, grof
Langloka, fin
Nanbraud
Ostaslaufur
Pitsusnudar
Pitubraud, fin
Pitubraud, grof
Pélarbraud
Pylsubraud
Ranstykki, grof
Ranstykki, fin
Skonsur

Taco skeljar
Tortilla

Braudterta

Heitur braudréttur

Kjuklingaburritos fra Séma

Langloka m/kjuklingi, léttsésa

Langloka m/kalkuni og beikoni

Langloka m/skinku, eggjum, greenm. og sésu
Langloka m/skinku, osti og sinnepssdsu
Nautaburritos

Pitubraud, Pélarbraud indverskur kjuklingur
Pitubraud, Pdlarbraud, m/skinku og salati
Samloka m/eggjum og graenm. heilsubiti
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Samloka m/miklu kjoti t.d. American Style
Samloka m/roastbeef

Samloka m/raekjusalati

Samloka m/skinku og osti

Samloka m/tunfisksalati

Subway braedingur, an sosu

Subway Club, an sdsu

Subway klassiskur italskur, an sdsu
Subway m/kalkin, an sésu

Tortilla kjuklingur- Tikka masala

Tortilla, reykt skinka, egg, grenmeti pitusosa

Hafrakex, heilhveitikex
Hriskokur
Kransakokur

Kremkex

Mjolkurkex, fint
Mjolkurkex, groft
Saltkex

Smakokur

Smakokur, litil fita t.d. marenstoppar
Sukkuladikex

Tekex

Do6d6lubraud, bananabraud
Eplakaka, paj

Gulrétarkaka
Hjénabandsseela, Figroll
Jolakaka

Kanelsnudur, 6mmusnudur
Kleinuhringir

Kleinur

Kleinur Gaedabakstur
Kleinur Ommubakstur
Koékoskulur, ar bakarium
Marengsterta

Muffins

Méndlukaka m/bleiku kremi
Ostakaka

Pénnukokur

Rjématerta

Rulluterta, bran

Snudar, gersnudar (saenskir)
Snudur (bakari)
Sukkuladikaka

Tebolla

Tiramisukaka

Vinarbraud, smjorkaka
Vinarterta (randalin)
Vofflur



Samloka m/hangikj6ti og baunasalati
Samloka m/kalkin og beikoni
Samloka m/kjuklingi eda kalkuni
Samloka m/kjuklingi og raudu pestdi

ALEGG

Fetaostur, i oliu

Fetaostur, i saltlegi, Fetaostur frad Mjélku
Fjdrostur

Gradaostur

Kotasela

Léttfeti

Mozzarella ostur 21%

Mozzarella ostur, ferskur i kilum

Mygluostar (fita ca. 33%), Brie, Dala-hr.,H6f8ingi
Mygluostar (fita ca. 25%), Camembert, Hrékur
Mygluostar (fita ca. 36%), Gullostur, Stori-Dimon
Mygluostar (fita ca. 36%), Dalayrja, Kastali
Mysuostur, smyrjanlegur

Ostur 17%, Létt-Brie, rifinn salatostur

Ostur 26%, rifinn pasta, pizzu og gratin

Ostur, 11%

Parmesanostur

Rjémaostur, til matargerdar i storu boxi (26%)
Rjémaostur, smyrjanlegur i litilli dés (19%)
Smurostur 18%, Gotti smurostur

Smurostur, |étt 6%

Sojaostur

Steyptir, breeddir dbzetisost (ca. 32%)

Egg

Hamborgarahryggur/lixus skinka, magurt
Hamborgarahryggur/lixus skinka, m/fiutrond
Hangialegg

Hangialegg, fituskert

Kindakzefa

Kjuklingaskinka, kalkinaskinka

Lifrarkaefa

Lifrakaefa, fituminni

Lifrarpate

Malakoff

Pepperdni

MORGUN KORN

All-bran

Bran-flakes, Weetaflakes, Weetos,
Cheerios

Cocoa Puffs,LuckyCharms,Coca pops,Guldkorn
Bran-flakes, Weetaflakes, Weetos
Hafragrautur

Hafragrjon

Honey nut Cheerios

Horfrae

Hveitikim
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Sulta
beyttur rjomi
beyttur jurtarjomi

Roastbeef

Ruallupylsa

Skinka, Hunangsskinka
Spaegipylsa

Steik

Aleggspasta (kaviar)
Lax, silungur, reyktur
Reekjur

Sild, marinerud

Sild, marinerud i sésu

ftalskt salat, majénes
Laxasalat, majones
Laxasalat, syrdur rjomi
Rakjusalat, majones
Raekjusalat, syrdur rjdmi
Skinkusalat

Tunfisksalat, majones
Tunfisksalat, syrdur rjomi

Hnetusmjoér
Hummus
Hunang

Pestd
Sulta/marmeladi
Sukkuladialegg

Agurka
Bananar
Epli
Paprika
Tématur

Musli an sykurs
Musli seett

Rice Krispies
Sesamfrae
Sélblémafrae
Special K

Sol Grod m/epli&kanil og m/blaberjum

Weetabix, Spelt flogur
Havre Fras, Crunchy bran
Rug Fras



Kornflogur

SYRDAR MJOLKURVORUR
AB-mjoélk, lifraeen AB-mjélk
AB-mjélk m/avoxtum

ABT-mjdlk hrein

ABT-mjdélk med avoxtum og musli
Benecol, m/avoxtum, sykurskert
Bidomjdlk

Bidmjdlk m/vanillu, sykurskert
Engjapykkni

FraTina jogurt

FraTina jégartdrykkur

Grisk jogurt

Hrismjolk m/saetri sosu

Jogurt m/avoxtum/bragdefni, lifraen jogart

Jogurt, hrein

KEA skyrdrykkur m/agave sirdpi
Krakkaskyr

Létt AB mjdlk, hrein

Létt-AB-mjolk m/avoxtum, fituskert

Létt-AB-mj m/eplum og gulrot. fitu og sykursk.

Létt-ABT-mj m/dvoxt. og mausli, fituskert

GRAUTAR

Avaxtagrautur, sykurskertur
Avaxtagrautur, venjulegur
Hafragrautur

UTALAT

Fjiormjolk

Léttmjolk, Létt G mjolk
Nymjolk, lifreenmjdlk, G-mjolk
Undanrenna

Kaffirjomi

Matreidslurjomi

iSOG BUPINGUR
Dyfadis

fs ar vél

fs, rjomafs, Skafis

s, Hversdagsis Emmess
fs, Kjoris

ftalskur is

Jégurtis

{spinni, isblém, toppar
Frostpinni, klaki
Snickers, Mars, Kit Kat is, Ben & Jerry’s is

SUPUR

Baunasupa (kjot sér)
Braudsupa

Graenmetissupa, heimalogud

Létt-ABT-mj m/avoxt.og musli, fitu og sykursk.

Létt-drykkjarjégurt, Léttur Ab drykkur
Létt-drykkjarjogurt, an vidbaetts sykurs

Léttjogurt, fitusk.(m/trefjum), Orkujégurt f. Mjdlku
Léttjégurt, fitu og sykursk (meldnu), LGG+ jégurt

Létt-surmjolk

Létt-sirmj m/eplum og peru, fitu-og sykursk.

LGG+

LGG+, epli og perur, an vidbaetts sykurs
Pasqual, feitt

Pasqual, fitusnautt

Pasqual, Iétt

SMS skyr

Skyr, hreint

Skyr m/avoxtum, Kea skyr, skyr.is

Skyr m/avoxtum, m. setuefni

Skyr.is drykkur m/avéxtum

Skyr.is drykkur m/avoxtum, m.saetuefni
Surmjoélk

Surmjolk m/avoxtum eda bragdefnum
pykkmjélk m/dvoxtum

Hrisgrjonagrautur, (ur léttmjélk)
Hrisgrjénagrautur, (Ur nymjolk)

Rjémi

Puadursykur
Sykur
Sirép, agavesirép

fssésa

Bragdarefur
Mijdlkurhristingur
Mjolkurbddingur
Rjémabudingur, frémas
Sun Lolly klaki

beyttur rjomi
beyttur jurtarjomi

Kjotsupa (kjot sér)
Pastasupa
Saetsupa, dvaxtasupa



Graenmetisstpa, heimalégud m/rjéma
Granmetissipa m/kdkosmjolk og curry paste
Graenmetissupa, teer pakkasipa
Graenmetissupa, pykkt, pakkasupa

Kakosupa

FISKUR OG FISKRETTIR

Fiskibollur ur dés

Fiskibollur, badingur, steikt ur steikingarfeiti
Gellur, kinnar, sodnar

Hrogn, sodin

Humar

Keila, langa, bokud/grillud

Lax, silungur, steikt

Lax, silungur, sodid/bakad/grillad

Lifur, sodin

Karfi, raudspretta, steinbitur, steikt

Karfi, raudsp, steinb, sodid/bakad/grillad
Plokkfiskur (kartoflur i rétti)

Plokkfiskur m/oliu (kartoflur i rétti)

Raekjur

Raekjur, djupsteiktar

Saltfiskur, reyktur fiskur

Saltfiskur i tdomat-dlifusdésu, sudraenn saltfiskur
Skotuselur

Smalada, grillud/bokud
Smaluda, steikt

Storluda, sodin/bokud/grillué
Ysa, djupsteikt, skyndibitastad
Ysa, ofnbokud m/lauk og osti

KIOT OG KIOTRETTIR

Chili con carne m/hakki og baunum

Hakk m/tématsdsu an steikingarfeiti

Hakk m/tématsdsu, m/steikingarfeiti

Hakk m/nidurs.tém, greenm. an steikingarf.
Hakk m/nidurs.tém, greenm m/steikingarf.
Hamborgari an brauds an steikingarfeiti
Hamborgari an brauds, m/steikingarfeiti
Kjotbollur dr hakki, steiktar m/steikingarfeiti
Lasagna m/hakki

Tortilla m/hakk og greenmetis fyllingu

Biximatur

Bjuga, sodin

Kjotfarsbollur, steikt m/steikingarfeiti
Kjotfars, sodid

Pylsur, sodnar

Kjuklingur m/skinni, grilladur/bakadur
Kjuklingur an skinns, grilladur/bakadur/steiktur
Kjuklingabitar, djupsteiktir

Kjuklinganaggar
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Témats m/rjémaosti, t.d. fiskistpa (fiskur sér)
Tématsupa, grunnur t.d. fiskistipa (fiskur sér)

Ysa, porskur steikt m/raspi og mataroliu

Ysa, porskur, steikt m/raspi og smjori

Ysa, porskur steikt m/raspi og smjorliki

Ysa, porskur steikt m/raspi 6p.steikingarfeiti
Ysa, porskur an rasps,steikt/grillad i steikingarf.
Ysa, porskur, sodid/bakad/grillad an feiti

Ysa { malasiu karri (Hagkaup)

Ysa i rjdmasésu

Ysa i rjdmasésu m/graenmeti (50:50)

Ysa i tilb.sésu, ur fiskbud (verslun)

Ysa i tilb.s6su m/graenmeti, ur fiskbud (verslun)
Ysunaggar

Hardfiskur, bitafiskur
Hakarl

Hvalur, sur

Sardinur

Sild, marinerud

Sild, marinerud i sosu
Tunfiskur i oliu
Tunfiskur i vatni

Sushi, lax nigiri, lax maki
Sushi, california

Saltkjot, feitt
Hangikjot, Londonlamb

Nautakjot, magurt, steikt/bakad
Nautakjot, millifeitt, steikt/bakad
Nautakjot, feitt, bakad/steikt

Svinakjot, magurt, bakad/steikt

Svinakjot, millifeitt, bakad/steikt

Svinakét, feitt (hnakki), bakad/grillad/steikt
Skinka, hamborgarahryggur

Skinka, hamborgarahryggur, magurt

Hreindyrakjot
Hrefnukjot
Hrossakjot, reykt
Hrossakjot, saltad
Hrossakjot, sodid
Hrossakjot, steikt

Raspsteikt kjot, t.d. snitsel, naggar steikt



Kjuklingaréttur m/sésu, an rjdma, litid greenmti
Kjuklingaréttur m/rjomasésu, litid graenmeti
Kjuklingarétt. m/sésu og graenm (50:50) an rjoma
Kjuklingarétt. m/rjémasdsu og graenmeti (50:50)

Kjdklingaréttur m/tilbdinni sosu (t.d. Tikka masala), litid

grenmeti

Kjuklingaréttur m/tilbdinni sésu (t.d. Tikka masala) og

greenmeti (50:50)

Lambakj6t, magurt, bakad/grillad/steikt
Lambakjot, lzeri, bakad (litil fita bordud)

Lambakj6t, millifeitt, bakad/grillad/steikt
Lambakjot, millifeitt, sodid
Lambakjot,feitt,bak/grill/steikt t.d.kétilettur m/fitu
Lambakjot, feitt, sodid (t.d.supukjot)

Saltkjot, magurt

PITSA, PASTA, EGGJA, GRENMETIS- OG BAUNARETTIR

Baunir, hvitar nidursodnar i tdmatsdsu

Baunir, sodnar, nyrna-, kjukl.-, linsu- og soyab.
Baunabuff

Bokur m/graenmeti

Chili m/baunum, an kjéts

Egg, sodin

Egg, steikt

Eggjakaka, omeletta

Gratinerad graenmeti

Graenmetislasagna

Nudluréttur, instant

Nuadluréttur Nings m/kjukl., greenm. og egg
Hrisgrjonaréttur Nings m/kjukl, greenm og egg

Heilsuréttur Nings-brun hrisgr m/egg,kjukl.og greenm.

Pastar. heitur (feitur),pepperdn,graenm,rjémasdsa

SKYNDIBITAR

Fylltar ponnukokur (Crepes)

Hamborgari m/braudi, greenmeti og sésu
Hamborgari McDonalds

Kjuklingabitar

Kjuklingaborgari KFC og MacDonalds
KjuklingaTwister KFC

Kjuklingasalat, KFC Zinger salat
Kjuklingaburritos fra Séma

Nautaburités fra SdOma

Nadluréttur Nings m/kjukl., greenm. og eggjum

KARTOFLUR OG MEDLATI
Bygg, sodid

Eggjapasta, nudlur
Heilhveitipasta

Hrisgrjén

Hydishrisgrjon
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Kjotpottur, gullas m/sdsu, an rjoma
Kjotpottur, gullas m/ridmasdsu
Kjotpottur m/sésu og greenm (50:50) an rjiéma

Kjotpottréttur m/rjémas. og greenmeti (50:50)
Graenmetispottréttur m/litlukjoti (25%)

Beikon
Bl6dmor, sodinn
Lifrarpylsa, sodin

Lifur, steikt
Svartfugl, lundi
Svid, sodin, svidasulta

Pastaréttur heitur m/skinku,greenm.syrdum rjoma
Pastasalat, kalt m/graenmeti, 4n sdsu

Pastasalat, kalt m/kjuklingi, skinku, an sésu
Pastasalat, kalt m/tunfiski og greenmeti, an sdsu
Pitsa, eldbokud, m/pepperdni, ananas og sveppum
Pitsa, eldbokud m/kjukl., hnetum, sélp.tom. & svep.
Pitsa m/graenmeti

Pitsa m/pepperdni og lauk

Pitsa m/skinku og ananas

Pitsa m/sdsu og osti (margarita)

Pitsu, hvitlauksbraud, pitsastadir

Sojakjot, tofu

Tortellini

Tortilla, burrito, m/bauna og graenmetisfyllingu
Vorrullur, Kinarallur

Hrisgrionaréttur Nings m/kjukl, graenm og egg

Heilsuréttur Nings-brun hrisgr m/egg,kjukl.og greenm.

Pita m/buffi, graenmeti og sésu

Pita m/graeenmeti og sésu

Pylsa i braudi m/tdomatsésu og/eda sinnepi
Pylsa i braudi, m/6llu

Raekjur, djupsteiktar

Tortilla, burrito, m/bauna og graenmetisfyllingu
Vorrullur, djupsteiktar

Ysa, djupsteikt

Kartoflur, franskar, ofnsteiktar, steiktar
Kartoflur, sodnar, bakadar
Kart6flusalat m/majénesi

Kartoflusalat m/syrdum rjéma

Kus kus



Kartoflugratin m/rjoma

Kartoflumas

Kartoflur, brunadar

Kartoflur, franskar, af skyndibitastad

SODID, STEIKT GRANMETI

Asiur, sursad graeenmeti, relish

Bldmkal sodid

Eggaldin, steikt

Graenar baunir

Graenmetisblanda, frosin, sodin

Laukur, paprika, gulraetur, steikt i oliu
Laukur, paprika, gulraetur, steikt, i smjorliki
Laukur,paprika,gulraetur, steikt, i steikingarfeiti
Gulrofur, sodnar

Gulratur, sodnar

Hvitkal, sodid

Hvitlaukur i oliu

Karbitur, steiktur

Laukur, steiktur, i mataroliu

Laukur, steiktur, i smjorliki

HRATT GRANMETI

Agurkur

Blomkal

Gulrofur

Gulraetur

Hrasalat (hvitkal, gulraetur, réfur)
Hrasalat i majonessdsu

Iceberg, kinakal, bladsalat

AVEXTIR

Ananas

Appelsinur

Avextir, blandadir, skornir
Avocado (larpera)
Bananar

Blaber

Epli

Ferskjur
Greipaldin
Hunangsmeldnur
Jar@arber
Kantelopa
Kivi
Kraekiber
Mandarinur
Nektarinur
Mangd
Perur
Plémur
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Rétargraenmeti (saetar kartoflur, kartoflur, gulraetur)

Spaghetti, pasta
Seetar kartoflur

Laukur, steiktur, i steikingarfeiti
Laukur, steikur purrkadur
Maiskorn

Olivur

Raudkal

Raudréfur

Résakal

Sélpurrkadir tématar i oliu
Spergilkal

Spinat

Sveppir, nidursodnir

Sveppir, steiktir, i mataroliu
Sveppir, steiktir, i smjorliki
Sveppir, steiktir, i steikingarfeiti

Laukur, raudlaukur, purrulaukur

Paprika, green, gul og raud

Ruccola, spinat ofl. dokkgraent kal

Salat (iceb, kinak, tdmatar, gurka, paprika)
Salat (ruccola, spinat, tdmatar, gurka, paprika)
Spergilkal

Tématar

Vatnsmeldna
Vinber

Nidursodinn ananas
Nidursodnir blandadir avextir

Do6dlur
Fikjur
Furuhnetur

Graskersfrae

Hnetur, salthnetur
Hnetur, adrar

Horfrae

Mondlur

Rasinur

Sesamfrae
Sélblémafrae

Sveskjur

burrkadir dvextir, adrir



VIDBIT, FEITI, STEIKINGARFEITI
Bertolli (adur Olivio)

Flora Proactive

Klipa

Létt og laggott

Létt og laggott med dlifuoliu
Létta

Kékosolia

Smjor

Smjorvi

SOSUR, SYRDUR RIOMI, SALATSOSUR
Bernessdsa

Bran sésa (sodsosa, litil fita)

Guacamole

Jafningur (mjolk)

Malasiu karrisdsa fyrir fisk

Ostasodsa (ca 15%)

Rjémasdsa (naer bara rjémi)

Sésa ur tomotum

Sésa ur smurosti (18%) og léttmjolk
Sojasosa

Surszetsodsa

Tikkamasalasésa ofl. tilbunar sésur ur krukku
Tandori og jogurtsdsa m/graenmeti fyrir fisk
Uppbokud sosa

Graflaxsésa

Graenmetissdsa (58%)
Hamborgarasdsa (40% fita)
Hamborgarasdsa, eggjalaus (21% fita)
Hvitlaukssdsa (53% fita)

Kokteilsdsa ur majonesi (70% fita)
Kokteilsdsa, eggjalaus (25% fita)

Létt Pitusdsa (40% fita)

Majdnes

Majdnes, létt

DRYKKIR

Avaxtadrykkir (smoothy)

Boozt, skyr.is og dvextir

Boozt, skyr.is an vidbaetts sykurs og avextir
Fjormjolk

FraTina jégartdrykkur

Kako ar nymjolk

Kakd, ur léttmjolk, kokdmjodlk, Kappi kokdmjok
KEA skyrdrykkur, (Agave sirép)

Kékomijolk

Kékémijolk, sykurskert
Létt-drykkjarjogurt,Léttur Ab drykk. m.avoxtum
Létt-drykkjarjégurt (an vidbaetts sykurs)
Léttmjolk, Létt-G mjolk

Nymjélk, lifraenmjodlk, G-mjélk

Skyr.is drykkur m/avoxtum
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Smyrill

Smyrja
Sélbléma 65%
Hamsar
Horfraesolia
Oliublanda
Olivuolia
Smijorlikisblanda
Steikingarfeiti

Majdnes, extra light (5% fita)
Mangé chutney

Kékosmijolk

Kékosmijolk, 1étt
Oliuediksdressing

Pestdsdsa

Piparsosa

Pitusdsa keypt/buin til ir majdnesi (70%fita)
Pitusdsa eggjalaus (28% fita)
Remuladi (58%fita)
SalatsOsa, salatbar i Hagkaup
Salsasdsa

Sinnep

Sinnepssdsa (21% fita)
Surmjolkursdsa, joglrtsosa
Syrdur rjéomi, 5%

Syrdur rjomi 10%

Syrdur rjomi 18%

Syrdur rjdomi 36%

Thousand Island dressing
Thousand Island dressing, létt
Tomatsodsa (ketchup)

Salt

Gosdrykkir, kéladrykkir sykurlausir
Fresca

Gosdrykkir sykradir, adrir
Gosdrykkir sykurlausir, adrir
Maltol

Pilsner

Burn orkuskot

Extreme orkuskot, Redfin

ipréttadrykkir (Agarius, Gatorade, Leppin, Isostar)
Orkudrykkir (Burn, Cult, Red Bull, Bomba)
Orkudrykkir (Magic, Orkan)

Powerade

Bjor



Skyr.is drykkur m/avoxtum an vidbeetts sykurs

Hrismjolk, kalkbaett
Sojamjolk

Swiss miss
Undanrenna

Avaxta-, Berg- og Edaltoppur m.andox/trefjum
Kolsyrt vatn, Toppur, Egils kristall m/bragdefn.

Kristall +
Kristall sport (m/saetuefnum)
Vatn

Appelsinusafi, greipsafi, hreinn
Avaxtasafi, vitaminbaettur
Eplasafi, hreinn
Engiferdrykkur, My secret
Gulrétarsafi

Heilsusafi

Nektar

Svali/Frissi friski, djus, sykradur
Svali, djus, sykurskertur

Gosdrykkir, kéladrykkir sykradir

SELGATI, SNAKK
Brjéstsykur

Bland i poka
Bounty

Buff, staur

Corny

Hlaup

Hraun

Hriskalur
Karamellur

Kitkat

Kalur

Lakkris
Lakkriskonfekt
M&M's, Smartis
Mars, Snickers
Nizza

Opal, Tépas, med sykri
Opal, Tépas, sykurlaust
Pipp

Prince Polo

Rolo

Siriuslengja
Special K bar

Sukkuladi, fyllt
Sukkuladi, rjoma
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Bjor lite

Brennd vin

Hvitvin

Likjor

Raudvin

Sherry, millisterk vin

Cappuccino m/léttmjolk
Cappuccino m/nymijodlk
Kaffi

Kaffi Latte m/léttmj, Macchiato m/Iéttm;j.
Kaffi Latte m/nymj, Macchiato m/nym,;.

Te

Kaffirjomi i kaffi, te
Léttmjolk i kaffi, te
Nymjdlk i kaffi, te
Rjémi i kaffi, te

Canderel (aspartam)
Hunang

Nutrasweet i kaffi, te
Sirép, agavesirép
Sykur i kaffi, te

Sukkuladi, sudu

Sukkkuladi, 70%

Sukkuladi m. karmellu ofl.,
Sukkuladihnetur, m&m hnetur
Sukkuladirusinur

Twix

Tyggjoé, med sykri
Tyggjo, sykurlaust

Hnetur, salthnetur
Hnetur - allar teg.
Hnetubar-bland i poka

Kartofluflogur

Nasl, skrafur

Poppkorn, heimap

Poppkorn, tilbuid

Poppkorn, 6rbylgju

Poppkorn 6rbylgju Popp Secret
Poppkorn, 6rbylgju, létt
Poppkorn, 6rbylgju Richfood Light
Saltstangir

Sol

Tortilla, chips



FADUBOTAREFNI

B-vitamintoflur

C-vitamintoflur

D-vitamintoflur

E-vitamintoflur

Fjdlvitamin an A- og D-vitamins
Fjolvitamin med A- og D-vitamini
Folasintoflur

Friskamin

Hakarlalysishylki

Heilsutvenna, lysishylki (an A og D vitamin)
Heilsutvenna, vitamintafla

Jarntoflur

Krakkalysi

Lysi og lidamin, lidaminstafla

Lysi og lidamin, lysishylki (dn A og D vitamin)

Lysi+Dvit & kalk, kalktafla
Lysi + Dvit & kalk, lysishylki
Omega-3, hylki

Omega-3 forte, hylki
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Omega-3 fiskiolia

Sportprenna, fjélvitamintafla (karnitin sleppt)
Sportprenna, Omega-3 hylki

Udo’s Oil 3-6-9

Ufsalysi

Porskalysi

Porskalysisperlur

Onnur baetiefni

Préteinduft, Myoplex original,deluxe, Profitt protein
Préteinduft, 100% Whey protein

Préteindrykkur, Myoplex tilbdinn til neyslu
Préteindrykkur, Herbalife, Nupo Iétt

Préteindrykkur, Hdmark

Préteindrykkur, Hledsla

Préteinstykki t.d. Myoplex, Easy body, Hreysti, Kraftur,
OhYeah, Styrkur

Préteinstykki, Herbalife gull

Pyngingarblanda



8.3 Appendix Il1 - Food groups in ISGEM

1. Mjolk, mjolkurvérur
1.1 Nymjolk, léttmjélk, undanrenna, rjomi, kakomjolk, kakd, bragdbeettir
mjolkurdrykkir
1.2 Syrdar mjolkurvorur, syrdur rjémi, jogart, jogurtdrykkir og skyr
1.3 Mjo6lkurgrautar og —stpur, mjélkurbudingar, rjomabudingar, tiramisu
1.4 Nymjoélkurduft, undanrennuduft

2. Ostar
2.1 Allir ostar ur mjolk eda mjolkurvérum
2.2 Ostar Ur soja eda 60ru jurtaproteini
3.1s
3.1 Mjolkuris, rjomais, jogartis
3.2 Jurtais
3.3 Vatnsis

4. Kornmatur, braud og kékur
4.1 Omalad og heilmalad korn, kim og klid. Hrisgrjon, mais og hafragrjon
4.2 Mjol
4.3 Morgunverdarkorn, mjolgrautar
4.4 Braud, hrokkbraud, tvibokur, brudur, skonsur
4.5 Kex, seett, 0seett, smakokur
4.6 Kokur, setabraud (annad en kex og smakokur), tertur, ostakokur
4.7 Pasta, kus-kas

5. Greenmeti og kartoflur
5.1 Nyir, frystir rétaravextir, nema kartoflur
5.2 Nytt, fryst greenmeti: stonglar, bléd, aldin
5.3 Nyjar kartoflur
5.4 Nyjar, frystar baunir, ertur
5.5 Nyir sveppir
5.6 Ferskar kryddjurtir
5.7 Nidursodid og nidurlagt greenmeti, tomatmauk
5.8 burrkad greenmeti, kartofluduft
5.9 Franskar kart6flur

6. Avextir, ber, hnetur og free
6.1 Nyir, frystir avextir
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6.2 Ny, fryst ber

6.3 Hnetur, frae

6.4 Nidursodnir avextir, ber, avaxtagrautar, avaxtamauk
6.5 burrkadir avextir og ber

6.6 Sultur

7. Kjot og kjotvorur.
7.1 Lambakjot, kindakjét, nytt, fryst, saltad, reykt, hakkad
7.2 Nautakjot
7.3 Svinakjot
7.4 Hrossakjot
7.5 Hreindyra- hvalkjot
7.6 Fars, farsvorur, pylsur, bjagu, aleggspylsur
7.7 Innmatur, slatur, svid, kefa
7.8 Nidursodin kjotvara

8. Fiskur, fiskafurdir og skeldyr
8.1 Ferskur og frystur fiskur. Fiskhakk, hrogn, lifur
8.2 burrkadur og hertur fiskur
8.3 Fiskfars og farsvorur, fiskipate
8.4 Saltfiskur, reyktur fiskur, siginn, keestur og grafinn fiskur
8.5 Nidurlagdur og nidursodinn fiskur og skeldyr
8.6 Fersk og fryst skeldyr

9. Fuglakjot
9.1 Alifuglar
9.2 Villtir fuglar

10. Egg og eggjavorur
10.1 Egg, ny, fryst, heil eda fljétandi
10.2 burrkadar eggjavorur

11. Feitmeti: smjor, smjorliki, oliur o.fl
11.1 Jurtaoliur, jurtafeiti
11.2 Fiskoliur, lysi
11.3 Télg, mor, kjotfita
11.4 Smjor, Smjorvi, Létt og laggott, Klipa
11.5 Smijorliki, hert fita
11.6 Hnetusmjor, freesmjor

12. Drykkir, nema mjolkurdrykkir
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12.1 Te, kaffi, kakoduft

12.2 Gosdrykkir, svaladrykkir

12.3 Blandadir avaxta- og berjadrykkir, saft

12.4 Hreinir safar, avaxtasafar, berjasafar, greenmetissafar
12.5 [protta- og orkudrykkir

12.6 Bjor, pilsner, maltdl

12.7 Bordvin

12.8 Millisterk vin, brennd vin, likjér

12.9 Vatn, sddavatn med og an bragdefna

13. Matarsalt, edik, ger, krydd og kraftur
13.1 Matarsalt, edik, krydd og kraftur
13.2 Ger og hjalparefni
13.3 Gervisetuefni

14. Snakk: poppkorn, flogur o.fl.
14.1 Poppkorn
14.2 Flogur, skrufur, kornstangir, annad snakk

15. Soésur, supur og aleggssalot

15.1 Allar sosur og idyfur: Salatsdsur, majones og majonessosur, oliusésur, rjoma og
ostasosur, sinnep, tdmatsosur, sésur Ur graenmeti, uppbakadar, jafnadar sosur, sdr-
seetar sosur o.fl.

15.2 Sapur, supuduft
15.3 Aleggssalét, majonessalét, sal6t tr syrdum rjoma

16. Tilbanir réttir
16.1 Pitsur, samlokur, pitur, braudréttir, hamborgarar, pylsa i braudi
16.2 Pastaréttir, lasagna
16.3 Kjotréttir
16.4 Fiskréttir
16.5 Greenmetisréttir
16.6 Eggjaréttir

17. Feedubotarefni, neeringardrykkir, sérfeedi
17.1 Vitamin, steinefni, dnnur fadubdtarefni
17.2 Megrunar- og proéteindrykkir, naeringardrykkir, proteinstykki

18. Sykur, hunang og seelgaeti
18.1 Sykur, pudursykur, flérsykur
18.2 Hunang
18.3 Seelgeeti
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8.4 Appendix IV — Calculated loss (%) of nutrients due to cooking

1-3 4 5-6 5.1 5.2 7 8 9 10 11

A-vitamin

suda 0 10 10 5 5 20 20 45 5 15

steiking 10 10 10 10 10 20 20 25 20 50

bakstur 10 10 10 10 10 5 10 30 20 15
E-vitamin

suda 20 0 0 0 0 20 0 45 0 25

steiking 20 0 0 0 0 20 0 25 0 80

bakstur 20 0 0 0 0 20 0 20 0 25
By-vitamin

suda 0 15 25 25 40 60 20 60 10 0

steiking 0 20 25 10 10 20 20 30 15 0

bakstur 0 20 25 25 10 20 20 40 15 0
B,-vitamin

suda 10 10 35 30 35 30 30 5 5 0

steiking 10 5 35 5 5 20 10 10 10 0

bakstur 10 5 35 5 5 20 10 10 20 0
Niasin

suda 0 30 35 30 35 50 30 40 0 0

steiking 0 5 35 5 5 20 10 20 0 0

bakstur 0 5 35 10 5 20 10 20 0 0
Bg-vitamin

suda 10 40 40 20 35 50 30 40 10 0

steiking 10 40 40 10 10 40 20 40 20 0

bakstur 10 10 40 10 10 40 20 35 20 0
Félat

suda 20 30 40 50 50 30 30 40 10 0

steiking 20 30 40 30 30 20 20 30 20 0

bakstur 20 50 40 25 30 20 20 30 30 0
Byp-vitamin

suda 5 0 0 0 30 30 20 50 0 0

steiking 5 0 0 15 20 20 10 30 0 0

bakstur 5 0 0 20 30 20 10 30 0 0
C-vitamin

suda 50 30 50 40 50 20 20 20 0 0

steiking 50 15 50 20 20 20 20 20 0 0

bakstur 50 30 50 15 30 20 20 20 0 0
Steinefni

suda 5 5 5 5 5 5 5 5 5 5

steiking 0 0 0 0 0 0 0 0 0 0

bakstur 0 0 0 0 0 0 0 0 0 0
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