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Abstract

Background: In 2015, around 17.9 million people died from cardiovascular disease
worldwide, with myocardial infarction being the most common manifestation. Contemporary
research suggests that omega-3 (n-3) polyunsaturated fatty acid (PUFA) interventions have
less useful cardiovascular outcomes than previously thought. This study aims to examine the
association between n-3 PUFA intake frequency and the risk of fatal myocardial infarction

(FMI) by using food frequency questionnaires and adjust for confounding factors.

Method: The Norwegian Women and Cancer (NOWAC) study is a population-based cohort
that utilizes self-reported data obtained from already existing population registries and
questionnaires, in which four out of a total of eight pages contained questions regarding
dietary habits. Data from 101,316 eligible Norwegian women (mean age: 52.24 years, range:
41-76 years) were analyzed. A total of 22,395 subjects were excluded according to
predefined criteria, such as prevalent disease. Data on FMI were obtained from the
Norwegian Cause of Death Registry. The participants were divided into three n-3 PUFA
intake frequency groups: never, intermittent, and daily. The relationship between n-3 PUFA
supplement intake and FMI was assessed using a Cox proportional hazards model.

A stratified model was constructed according to the median intake of fatty fish (11 g/day) to
assess the separate effect within groups of high and low fatty fish intake.

Results: Over an average of 18.41 years of follow-up, 256 cases of FMI were reported. The
crude incidence rate was found to be 17 per 100,000, and a nonsignificant inverse association
was observed. The estimates for intermittent and daily intake (compared to never) according
to the multivariate-adjusted model were respectively hazard ratios (HRs) of 0.95 (95%
confidence interval [C1]: 0.72-1.26) and 0.85 (95% CI: 0.60-1.20). The estimates of the
association between n-3 PUFA supplement intake and FMI among those with low intake of
fatty fish, according to the multivariate-adjusted model, were an HR of 0.65 (95% CI: 0.39—

1.09). Hence, the multivariate-adjusted model was statistically insignificant.

Conclusions: More frequent intake of n-3 PUFA supplements is not associated with a lower
risk of FMI among women in the NOWAC study.

Keywords: Cod liver oil, fish oil, omega-3, myocardial infarction, NOWAC, Norway.



List of abbreviations

ACE Angiotensin-converting enzyme
ADP Adenosine diphosphate

All Angiotensin 11

ALA Alpha-linolenic acid

AMI Acute myocardial infarction
AA Avrachidonic acid

BMI Body mass index

Cl Confidence interval

CvD Cardiovascular disease

CHD Coronary heart disease

DHA Docosahexaenoic acid

EPA Eicosapentaenoic acid

E% Energy percent*

FMI Fatal myocardial infarction
FFQ Food frequency questionnaire
HR Hazard ratio

HDL High-density lipoprotein
LDL Low-density lipoprotein
MHT Menopausal hormone therapy
MFA Monounsaturated fatty acid
MI Myocardial infarction

n-3 Omega-3

n-6 Omega-6

PCB Polychlorinated biphenyls
PUFA Polyunsaturated fatty acid
RCT Randomized controlled trial
SFA Saturated fatty acid

STEMI ST-elevation myocardial infarction

NOWAC  The Norwegian women and cancer study
NSTEMI  Non-ST-elevation myocardial infarction
TFA Trans-fatty acid

T2DM Type 2 diabetes mellitus

*The proportion of energy from fats,
proteins, and carbohydrates or alcohol.
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1 Introduction

Cardiovascular disease (CVD) is a group of interrelated diseases that include coronary heart
disease (CHD), hypertension, atherosclerosis, ischemic heart disease, heart failure, and
peripheral vascular disease (1). For decades, the mortality rates associated with CVD have
been of concern (2). In 2015, around 17.9 million people died from CVD worldwide.
Although cancer is currently the most common cause of death, CVD remains the main cause
of death among people aged above 70 in Norway (3). Generally, CVD is a noncommunicable
disease that is considered to be highly preventable through lifestyle choices, such as smoking
cessation, increased physical activity, and healthy dietary habits (2, 4). Myocardial infarction
(MI) is the most common manifestation of CVD responsible for deaths (1). According to the
Norwegian Myocardial Infarction Registry, 12,393 cases of MI have been reported among
11,772 individuals in 2018, some of whom had multiple events of M1 (5).

1.1 Myocardial infarction

Ml is defined by the necrosis of myocardial cells as a result of oxygen shortage (ischemia),
which can cause tissue damage and cell dysfunction (6). Atherosclerosis, which is the
narrowing and loss of elasticity of the blood vessel wall as a result of plaque accumulation, is
considered the “silent” precursor to MI because it is often asymptomatic until the first cardiac
event (1). In general, Ml is most often caused by obstruction due to atherosclerosis and
plaque. Clinically, it may manifest either as a minor coronary event or as a life-threatening
condition or even sudden death. People with a history of M1 are predisposed to repeated
events. Age, male sex, loss of estrogen (due to natural or surgical menopause), family history,
and genetic susceptibility are some of the important nonmodifiable risk factors of Ml (1, 7, 8).
Hyperlipidemia, which is the genetic predisposition to a disadvantageous lipid profile,
exhibits several known types, such as familial hypercholesterolemia, polygenic familial
hypercholesterolemia, familial combined hyperlipidemia, and familial dysbetalipoproteinemia
(1). The most important modifiable lifestyle risk factors of MI are smoking, psychosocial
factors, diabetes, obesity and overweight, hypertension, metabolic syndrome, and physical

inactivity (1, 8). It has been shown that the consumption of fruits and vegetables has



protective effects (8). Triglycerides are the most abundant lipid consumed by humans, and
serum levels have been associated with the risk of CHD (9-12). A study also showed that 4 g
of n-3 PUFA per day decreased plasma triglyceride concentrations by 25-30% (10). Also,
saturated fatty acids (SFAs) and cholesterol are associated with CVD (13). Higher intake of
SFAs is associated with an increased level of low-density lipoprotein (LDL) cholesterol.
Lipoproteins are generally important in the transport of fats as they are insoluble in water. In
contrast to LDL cholesterol, high-density lipoprotein (HDL) cholesterol is considered the
healthy type of cholesterol. Replacing SFAs with polyunsaturated fatty acids (PUFAS) can
reduce the risk of CVD by decreasing the LDL/HDL ratio. CVD has also been associated
with higher production of proinflammatory factors, and plasma levels of omega-3 (n-3)
PUFAs have been inversely associated with inflammatory markers, such as C-reactive

protein, interleukin-6, fibrinogen, and homocysteine (1).

1.2 Polyunsaturated fatty acids

Fatty acids are macronutrients that vary in terms of their hydrocarbon chain length as well as
the number and position of bonds (12). Identification of a fatty acid depends on the position
of the carbon in the double bond relative to the methyl group end of the chain. The term “n”
indicates the distance from the methyl group end to the first carbon double bond along the
chain. Monounsaturated fatty acids (MFAs) should be at least 12 carbon atoms in length,
most commonly with double bonds at n-7 or n-9. Fatty acids with more than one double bond
along the chain are called PUFAs. Each following double bond is usually three carbon atoms
farther from the previous double bond. However, the total number of double bonds never
exceeds six, as this total number depends on the overall chain length. Fatty acids with more
than 18 carbon atoms have double bonds at only n-3, n-6, and n-9.

1.3 Omega-3

Notably, n-3 and n-6 PUFAs can only be synthesized by plants and marine phytoplankton
(14). In general, n-3 PUFAs are characterized by a chemical structure that includes double

bonds three atoms from the terminal methyl group (Figure 1) (15). Two of the most important
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types of PUFAs are the very-long-chained fatty eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), which are abundant in different marine sources, such as fish oil
and algae. These PUFAs are important precursors to eicosanoids, such as prostaglandins,
leukotrienes, and thromboxanes, which are paracrine hormones that modulate several
inflammatory processes. Many of their functions are associated with the size of the blood
vessels, permeability and activity of membrane-bound enzymes, and receptor and signal
transduction (13). They influence several inflammatory processes and the activity of platelets,
which in turn causes blood clotting. These are functions that are physiologically associated

with heart disease.

Plant n-3 PUFA Seafood n-3 PUFA
‘ /q |
.0 Q
&?-2 Q;@'O 0.\0 QQ
1 @ — P
e.?'o 1 . "
Q I
Qo 9_9'0
o--ff-o b
g \ @
§’\9
& L @®

Alpha-linolenic acid Eicosapentaenoic acid Docosapentaenoic acid Docosahexaenoic acid
ALA (18:3n-3) EPA (20:5n-3) DPA (22:5n-3) DHA (22:6n-3)

Figure 1. The omega-3 (n-3) structure and source.

Adapted from Mozaffarian et al. (2011) (16).



1.4 Essential fatty acids

Neither humans nor animals can synthesize fatty acids with double bonds less than nine atoms
away from the terminal methyl group (12). These fatty acids that humans cannot synthesize,
and at the same time need to maintain several important biological functions, are called
essential fatty acids, which are n-6 linoleic acid (LA) and n-3 a-linolenic acid (ALA). In
general, n-6 LA can be stepwise desaturated and elongated to form arachidonic acid (AA;
Figure 2). Notably, AA is a precursor to a vasoconstrictor and potent platelet aggregator
[thromboxane (A4,)]; a vasodilator and platelet antiaggregator [prostaglandin (E,)]; and a
leukotriene chemotaxis, adherence, and inflammation inducer [leukotriene (B,)] (14, 17).
Using the same mechanisms, n-3 ALA can form DHA and the anti-inflammatory EPA.
Furthermore, EPA is a precursor to a weak platelet aggregator and vasoconstrictor
[thromboxane (A3)], a vasodilator and platelet antiaggregator [prostacyclin (PGI3)], and
leukotriene (Bs), which is a weak chemotactic agent and inflammation inducer. Both males
and females can convert up to 8% and 21%, respectively, of DHA from ALA (13). The
conversion rate is associated with the intake of both EPA and DHA as well as the intake of
LA and ALA. It has been shown that 2 g of DHA every day is superior to the same amount of
EPA for erythrocyte membrane incorporation of both EPA and DHA. The proportion of
longer-chain n-3 PUFAs over six weeks does not increase with 4 g of ALA every day. Most
human studies using radioactive tracers have not shown any major impact on ALA conversion
in diets with different n-3 to n-6 ratios (13).
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Figure 2. Anabolic pathway of essential fatty acids.

Adapted and modified from Nakamura et al. (2003) (18).

Both n-3 and n-6 PUFAs compete for the same elongase and desaturase proteins, which is
why ratios seem to play a role when assessing the health benefits (Figure 2) (18). Some
studies have suggested that balancing between n-3 and n-6 PUFAs is important to regulate
inflammation (19-21). Anti-inflammatory, antiplatelet, and hypotensive effects may be
mediated by competition with AA for the synthesis of eicosanoids by cyclooxygenase.
Humans have evolved on a diet with an n-6/n-3 PUFA ratio of 1, while modern western diets
are known to be excessively rich in n-6 PUFAS, resulting in proinflammatory ratios between

15:1 and 16.7:1 (20). Diets with excessive amounts of n-6 PUFAs are more likely to become



prothrombotic and proaggregatory, thus increasing blood viscosity and vasoconstriction.
Reduced bleeding times have been found in patients with MI. Higher n-6/n-3 PUFA ratios in
platelet phospholipids have been associated with higher CVD-related mortality rates (20).
Ratios of 2:4 to 3:1 have been suggested as optimal (14). It should be noted that the absolute
intake levels and ratios are often different between studies, complicating their interpretation
(13). It should be noted that the absolute intake levels and ratios are often different between
studies, complicating their interpretation (13). However, absolute intake seems to be more
important given that the nutritional requirements are otherwise covered. The production of
proinflammatory factors decreases with lower n-6/n-3 PUFA intake ratios. However,
excessive total intake of PUFAs provokes several adverse effects, such as impaired immune

function, increased bleeding tendency, and lipid peroxidation (22).

1.5 Essential fatty acid deficiency

Essential fatty acids have several important physiological functions, such as the maintenance
of the water-permeability function of the skin to avoid excessive transepidermal water loss
and preserve energy by decreasing water evaporation (13). Essential fatty acid deficiency in

adults is rare, and the minimum requirements are still unknown.

DHA may be important in the development of normal visual function, as high concentrations
of DHA have been found in the synapses in the central nervous system and in the rod outer
segment of the photoreceptor cells of the retina (13). Studies on preterm infants have also
suggested that DHA is important for psychomotor development. Administering long-chain
n-3 PUFAs during pregnancy improves the n-3 PUFA status and mental development of the

fetus or newborn.

It has also been suggested that administering <0.05 energy percent (E%) ALA during enteral
nutrition and <0.1 E% ALA during parenteral nutrition causes skin changes (13). Moreover,
skin changes and growth retardation have been observed among healthy newborns that were
fed <1 E% LA.



1.5.1 Dietary sources

ALA is an essential 18-carbon n-3 PUFA that is derived from plant sources, with the main
source being vegetable oils, such as rapeseed oil, camelina oil, and flaxseed oil (13, 16). Other
sources include soybeans, hemp seeds, and walnuts. Eggs may contain long-chain n-3

PUFAs, depending on what the animals are fed. LA is another essential 18-carbon n-6 PUFA
commonly found in nuts and seeds. Seafood is the primary source of long-chain n-3 PUFAs
(EPA and DHA).

1.5.2 Fatty acid intake recommendations

In Norway, dietary recommendations are mainly based on the Nordic Nutrition
Recommendations 2012 (13, 23). The recommended intake of MFAs is 10-20 E%, whereas
that of PUFASs is 5-10 E%. The recommended intake of SFAs, trans-fatty acids (TFAs), and
n-3 PUFAS is <10 E%, as low as possible, and >1 E%, respectively. In general, the total fat
intake should stay within the range of 25-40 E%. These are the general recommendations for

adults and children aged two and above.

In Norway, fish oils have traditionally been classified as a food instead of a supplement (13).
Such oils are recommended as a source of marine EPA, DHA, and vitamin D, and various
health authorities often recommend their use in specific periods of life, such as during
childhood or pregnancy or for frail older individuals. Pregnant women are advised to ingest
10 ug of vitamin D per day during the winter when there is little sunlight in the northern
hemisphere (24). Cod liver oil contains vitamin D and is often used instead of other
supplements containing vitamin D. In the Norwegian Women and Cancer (NOWAC) study
performed by Brustad et al., it has been reported that approximately 35% of Norwegian

women consume cod liver oil regularly (25).



1.6 Conflicting evidence on the benefit of omega-3 supplementation

A broad literature search was performed during the spring of 2020 in PubMed, Medline,
Cochrane Library, and Google Scholar to assess the current knowledge on the topic. For
further details and description of the literature search, see Appendix 1. Updates were made
during the fall.

In the early 1970s, the low mortality rates of CHD among Greenland Eskimos sparked an
interest in the protective effects of fish consumption (26, 27). Later studies have shown that
moderate consumption of fish reduces the overall risk of CVD (28, 29). Moreover, it has been
proposed that the two main constituents of marine n-3 PUFAs, EPA and DHA, are
responsible for the observed beneficial effects, although it has also been suggested that the
components exhibit a synergistic effect (high-quality proteins, amino acids, and vitamins).
According to the Nurses’ Health Study, women who consume more fish and n-3 PUFAs are
at a lower risk of CHD (30). Hence, fish oil supplements have become of major interest for
both primary and secondary prevention of CVD. Some trials on primary prevention have
revealed several clinical benefits of n-3 PUFA interventions, reducing the rate of CVD-related
mortality (31, 32). In a case—control study performed by Yli-Jama et al., the authors showed
that the percentage content of n-3 PUFASs in serum is inversely associated with the risk of Ml
(33).

Several contradictory results suggest that n-3 PUFA interventions have no protective effect
against cardiovascular outcomes (34-39). In a 2018 review performed by Abdelhamid et al., it
was concluded that there is little to no evidence that EPA and DHA supplements have a
protective effect on cardiovascular health, neither as primary nor as secondary prevention
(40). The authors further pointed out that the benefits that have been previously suggested
may have been obtained from trials with a high risk of bias. Other studies have found EPA
and DHA protective against CVD among high-risk populations (41). Contrary, a 2013
randomized controlled trial (RCT) found no reduction in cardiovascular mortality and
morbidity in a group with multiple cardiovascular risk factors who were administered n-3
PUFA supplements (42).

In a 2018 meta-analysis performed by Aung et al., the authors found no supporting evidence
for the recommendation of using n-3 PUFA supplements as a secondary prevention measure
8



(43). Manson et al. found no reduction in cardiovascular events among those who
supplemented n-3 PUFAs. There was however a lower incidence of major cardiovascular
endpoints (M, stroke, or death from cardiovascular causes and invasive cancer) among those

who supplemented n-3 PUFA and had low fish consumption (44).

Generally, RCTs have mainly focused on the benefits of n-3 PUFA supplementation as a
secondary prevention measure among patients with type 2 diabetes mellitus (T2DM) and
prediabetes, as well as those with prevalent heart disease or a history of CVD events (45).
However, the literature search suggests that the association between n-3 PUFA
supplementation and primary prevention of CHD has not yet been investigated using an RCT

study design.

In a 2020 randomized controlled trial (RCT) by Kalstad and Myhre et al., the authors found
no reduction in cardiovascular events or all-cause death in elderly patients with recent acute
myocardial infarction (AMI) compare to placebo (46). Some researchers have suggested that
an additional effect of n-3 PUFA supplements may be hard to detect because of the efficiency
of modern treatment (34, 43, 44).



2 Research objectives

This study aims to:

e Examine the association between n-3 PUFA intake frequency and the risk of fatal
myocardial infarction (FMI) in a cohort of the NOWAC study.

e Assess the association between n-3 PUFA intake frequency and the risk of FMI within
groups of high and low fatty fish intake.

2.1 Research question

The research question is as follows: Is there any association between n-3 PUFA
supplementation frequency and the risk of FMI among healthy female adults (3070 years of
age) in the NOWAC study?

10



3 Materials and methods

3.1 Study design

This observational cohort study is based on prospective data from the NOWAC study, which
Is investigated using a quantitative research methodology.

3.1.1 The Norwegian Women and Cancer Study

The NOWAC study is a population-based cohort study that utilizes self-reported data
obtained through questionnaires and already existing population registries (47). The study
was initiated in 1991 to investigate the risk factors of breast cancer while paying attention to
combined oral contraceptive use (48). The cohort consists of over 165,000 women aged 30—

70, randomly sampled from the national population register.

The questionnaires contained two to eight pages of variables, such as smoking, menopause,
physical activity, anthropometry, alcohol consumption, screening for breast cancer,
socioeconomic status, sunbathing habits and pigmentation, and family history of breast cancer
and disease (see Appendix 2). Data were included from questionnaires in which four out of
the total number of pages contained questions regarding dietary habits. Food frequency
questionnaires (FFQs) contained detailed questions regarding dietary habits during the
preceding year across more than 90 different foodstuffs. Portion size was asked for some
foods and the Norwegian weights and measures table were used to derive portions and
weights (49).

Women recruited in 1991-92 have answered one baseline and up to three follow-up
questionnaires (Figure 3). In Figure 3, the blue boxes indicate the timing of enrollment and
the number of women who were initially recruited, whereas the green, yellow, and red boxes
indicate the second and third follow-up questionnaire mailings, respectively. The figure
shows information about the number of participants, year of enrollment, and whether blood
samples were obtained. Boxes with black frames represent the questionnaires included in the

present study. No repeated measurements are included in the present study. The second

11



questionnaire was used for some of the participants who have already answered the first
questionnaire, because the second questionnaire is more compatible with the later
questionnaires, as the questionnaires collected in 1991-94 were shorter and had fewer diet-
related questions. The blue box (n=38,000) in the figure includes participants who answered a
long questionnaire (Figure 3). The green box (n=29,000) with dotted lines includes

participants who answered a shorter version of the questionnaire.
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Figure 3. Enrollment in the Norwegian Women and Cancer (NOWAC) study.

3.1.2 Inclusion and exclusion criteria

Women aged 3070 at baseline, who completed the FFQs, were free of CVD at baseline, and
had no history of CVD, were included from the NOWAC study.
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Patients with self-reported hypertension, angina pectoris, T2DM, a history of stroke, a history
of MI, and cancer at baseline were excluded from the analysis as primary prevention is of
interest (Figure 4). The rationale was to exclude those receiving treatment, were likely on
medication or had changed their dietary habits. There were 20,875 (289 cases) participants
initially excluded due to this criterion. Those with fibromyalgia were, according to protocol,
also supposed to be excluded. Data on fibromyalgia were however not obtainable. Another 6
(0 cases) participants were excluded as a result of registered date of death before entry or at
entry or emigration. The total lower and upper energy (kJ) intake were set to 2,500 and
15,000 kJ, respectively. An additional 825 (6 cases) participants were therefore removed. This
was done to address over- and under reporting of energy intake. The cut-off was chosen based
on biological plausibility and NOWAC standards (50). Intake of fish and fish products above
the 99th percentile (>292.28 g) was also excluded. This specific cut-off was set to manage
overreporting across all fish intake variables and was determined by inspecting percentiles
and the stem-and-leaf plot (see Appendix 3). It should be noted that a lower cut-off would
exclude too many cases and reduce the statistical power. Hence, another 689 (4 cases)
participants were excluded. In total, 22,395 participants were excluded from this study,

including 299 cases of FMI.
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Women between 30 and 70 years
who completed the FFQ.
n=101,316 (555 cases)

v

Participants who fulfilled the initial
inclusion criteria.
n=80,441 (266 cases)

v

Excluded due to self-reported hypertension, angina
pectoris, T2DM, previous stroke or MI, or cancer.
n=20,875 (289 cases)

\ 4

n=80,435 (266 cases)

v

Excluded due to registered date of death before entry,
at entry, or emigration.
n=6 (0 cases)

v

n=79,610 (260 cases)

v

v

Excluded du to energy (kJ) cut-off <2,500 kJ and
>15,000 kJ.
n=825 (6 cases)

\ 4

Participants included in the final
analysis.
n=78921 (256 cases)

Excluded du to fish- and fish product intake above
the 99" percentile (>2929).
n=689 (4 cases)

Figure 4. Flowchart of the inclusion/exclusion process.
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3.2 Statistical analysis

All statistical analyses were performed using SPSS Statistics (Release 26.0.0.0; IBM Corp.,
Armonk, NY, USA) on Windows 10 (64-bit edition; Microsoft Corp., Redmond, WA, USA).
The association between the incidence of FMI and n-3 PUFA supplementation frequency was
evaluated using the proportional hazards (Cox) regression model (h;(t) = A (t) -

e(B1Xa+ B2X2%-)) Notably, hazards may vary over time, and the distribution throughout the
length of the study represents the hazard function (51). The baseline hazard function is

indicated by A, and the exponentiated linear function contains the covariates (52).

Descriptive statistics were used to find missing data and detect patterns, and to explore and
summarize. SPSS tools like frequency tables, descriptive statistics, explore, and crosstabs
were used. Percentiles and stem-and-leaf plots were evaluated. Missing data, extreme
values/outliers, distribution of intake frequency groups, baseline characteristics, and mean
intakes (before and after exclusion) was reported. Single imputations were made for missing
values. Non-informative right censoring was applied. Follow-up times were calculated from

enrollment till event, lost to follow-up or end of follow-up.

The proportional hazards assumption was evaluated graphically by checking the Log (-log)
plot. Tree models were constructed: a crude model (adjusted for age), a smoking adjusted
model (adjusted for age and smoking), and a multivariate model that is adjusted for all
covariates (age, smoking, BMI, self-reported health, education, menopausal status, breastfed
at least one child, dietary covariates: fish and fish products, SFAs, fruit and vegetable intake).
Hazard ratios (HRs) and confidence intervals (Cls) are reported for all three models. A trend
test was conducted to look at trends across n-3 PUFA intake frequency groups within all the
models by adding n-3 PUFA intake frequency as a continuous variable in each model.
P-values are reported for trends. A complete case analysis was conducted to assess the
robustness of the model. An interaction term for the main exposure variable (n-3 PUFA intake
frequency) and time was added. The dataset was also split into two strata to look at the
separate effect in high vs. low fatty fish intake groups as n-3 PUFA intake was expected to

increase with higher fatty fish intakes.
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3.2.1 Outcome

FMI was defined as the outcome variable. Cases were defined as participants with
International Classification of Diseases, 10th Revision (ICD-10) code 121 on their death
certificate, according to the Norwegian Cause of Death Registry: 121.0 (anterior wall ST-
elevation myocardial infarction [STEMI]), 121.1 (inferior wall STEMI), 121.2 (STEMI of
other sites), 121.3 (STEMI of an unspecified site), 121.4 (non-ST-elevation myocardial
infarction [nNSTEMI]), and 121.9 (AMI, unspecified) (53). These were considered direct or
underlying causes of death. The end of follow-up was on December 31, 2018. All participants
were followed up for an average of 18.4 years.

3.2.2 Exposure

The exposure variable, n-3 PUFA, is based on the intake frequency of cod liver oil and
generic fish oil (Table 1). Some questionnaires contained initial yes/no questions about
whether or not the participant consumed an n-3 PUFA supplement. Supplements in both
liquid and capsule form were included. The questions were stated somewhat differently in the
questionnaires, and the participants reported average annual (12 months) and dichotomized
seasonal intake (eight months for winter and four months for summer). Questionnaire

examples are provided (see Appendix 2)
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Table 1. Questions about n-3 PUFA supplements and the original coding of values.

Questions Time frame | Original values
How often do you consume liquid cod liver oil in Winter 0 = Never/seldom
the winter? (8 months) 1 =1-3/month
How often do you consume liquid cod liver oil for Summer 2 = 1/week
the rest of the year? (4 months) 3 = 2-3/week

4 = 4-6/week

5 = Daily
How often do you consume liquid cod liver oil in Winter 0 = Never/Seldom
the winter? (8 months) 1 = 1-3/month
How often do you consume liquid cod liver oil for Summer 2 = 1/week
the rest of the year? (4 months) 3 = 2-6/week

4 = Daily
How often do you consume cod liver oil capsules in | Winter 0 = Never/seldom
the winter? (8 months) 1 =1-3/month
How often do you consume cod liver oil capsules for | Summer 2 = 1/week
the rest of the year? (4 months) 3 = 2-3/week

4 = 4-6/week

5 = Daily
How often do you consume cod liver oil capsules in | Winter 0 = Never/Seldom
the winter? (8 months) 1 =1-3/month
How often do you consume cod liver oil capsules for | Summer 2 = 1jweek
the rest of the year? (4 months) 3= 2-6_/week

4 = Daily
How often do you consume generic fish oil Annually 0 = Never/seldom
supplements? (12 months) 1 =1-3/month

2 = 1/week

3 = 2-3/week

4 = 4-6/week

5 = Daily
How often do you consume cod liver oil/fish oil Winter 0 = Never/Seldom
supplements in the winter? (8 months) 1 = 1-3/month
How often do you consume cod liver oil /fish oil Summer 2 = 1/week
supplements for the rest of the year? (4 months) 3 = 2-6/week

4 = Daily

Abbreviations: n-3, omega-3; PUFA, polyunsaturated fatty acid.

All variables were initially standardized to 1 (never/seldom), 2 (1-3/month), 3 (1/week), 4 (2—

6/week), and 5 (daily). Winter and summer variables were weighted, respectively, as 0.66

(8 months/12 months) and 0.33 (4 months/12 months) into annual means. The total mean

values of all annual variables for each participant were calculated into one variable. All

participants who stated that they never consumed n-3 PUFA supplements were given the code




1 (never) if also true for dichotomized yes/no variables. All values between 1 and 5 (1.001
through 4.999) were coded as 2 (intermittent), and values of 5 or greater were recoded to 3

(daily).

3.2.3 Covariates

All initial covariates were chosen depending on relevance and available data. These
covariates included age (scale: years), parity (scale: number of children), smoking (scale:
pack-years, nominal: status combined; 1 = never, 2 = former, 3 = current [1-20 pack-years], 4
= current [21-66 packyears]), physical activity score as ordinal data (1-10 grouped; 1 =
inactive [1-3], 2 = moderately inactive [4-5], 3 = moderately active [6-7], 4 = active [8-10]),
body mass index (BMI) as ordinal data (1 = underweight [<20 kg/m2], 2 = normal weight
[20-25 kg/m2], 3 = overweight [25-30 kg/m2], 4 = obesity [>30 kg/m2]), self-reported health
(1 =bad, 2 = good, 3 = very good), educational level as ordinal data (1 = <10 years, 2 = 10—
12 years, 3 = >12 years), menopausal hormone therapy (MHT) as ordinal data (1 = never, 2 =
former, 3 = current), postmenopausal status as nominal data (yes/no), breastfeeding as
nominal data (ever breastfed at least one child, yes/no), and dietary intake variables as
continuous data (grams per day; total intake of fatty fish, fish and fish products, lean fish,
total fatty acids, SFAs, fruits, and vegetables).

In a 2020 study performed by Kravdal et al., the authors found that parity has a protective
effect against CVD in a Norwegian population (54). BMI is known to be associated with MI.
In their meta-analysis, Zhu et al. concluded that both overweight and obesity increase the risk
of AMI (55). In addition, it has been established that smoking and physical inactivity increase
the risk of MI (50) and that higher fruit and vegetable consumption is associated with a lower
risk of CVD (8, 56). In a study by Barger et al., the authors found that self-rated health is
associated with CVD-related risk of mortality (57). It has also been reported that the
educational level is associated with the socioeconomic status (58, 59). Several researchers
have found some correlation between CVD and menopausal status, and it has also been

pointed out that being breastfed is associated with a lower risk of CVD (60, 61).
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In a meta-analysis performed by Zheng et al., the authors concluded that low (one serving per
week) or moderate (two to four servings per week) fish consumption has a significant
beneficial effect on CHD compared to less than one serving per month or one to three
servings per month (29). Moreover, Jayedi et al. revealed potential regional differences in the
association between fish consumption and CVD (62). The American Heart Association
recommends eating fish at least twice a week and stipulates that consuming oily fish is useful
for the heart (63).

With regard to CVD outcomes, it seems that SFA intake is of greater importance than total
fatty acid intake. A Cochrane systematic review reported a reduction in all cardiovascular
events resulting from reducing the intake of saturated fats (64). A protective effect resulting
from the reduction of total fat intake has also been reported, although the effect observed was

less pronounced than that of altering the composition (65).

3.2.4 Model building

Predictors were added using the force entry method, which is called Enter in SPSS Statistics.
All covariates were tested in the proportional hazards model independently against the
dependent variable, with a cut-off significance level of p <0.20. All independent variables
except for MHT and fatty fish intake were statistically significant; therefore, MHT and fatty
fish intake were excluded. Covariates were also checked for multicollinearity (see Appendix
4). As suggested by Andy Field, Pearson’s correlations of r > 0.80 are high; therefore, a cut-

off of r = 0.70 was set to reduce standard errors and avoid untrustworthy b coefficients (66).

Notably, parity and physical activity did not contribute to the overall model. However, a
correlation between lean fish intake and total fish intake was found (r = 0.73); thus, lean fish
intake was excluded as it contributed less to the model. The same was true for total fatty acid
intake and SFA which correlated (r = 0.95). SFA was kept in the model as it seems to be more
associated with FMI compared to total fatty acid intake (64). Thus, lean fish intake was
excluded from the model. The rationale behind excluding physical activity was that its
significance vanished once fruit intake was included. This may be the result of physically

active women having higher fruit intake, as pointed out by Hjertaker et al. (50).
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Three regression models were presented: crude, smoking-adjusted, and multivariate-adjusted.
The crude model was adjusted for age, the smoking-adjusted model was adjusted for both age
and smoking, and the smoking-adjusted model was included as smoking is significantly
associated with M1 (56). Pack-years are used, which is the number of packs of cigarettes
smoked per day times the number of years smoked (67). The multivariate model includes all
the final covariates that contributed to the model: age, smoking, BMI, self-reported health,
education, menopausal status, breastfed at least one child, dietary covariates: fish and fish
products, SFA, fruit, and vegetable intake. The multivariate model included all the final
covariates that contributed to the model: age, smoking, BMI, self-reported health, educational
level, menopausal status, breastfeeding at least one child, and dietary covariates (fish and fish
products, SFAs, fruit, and vegetable intake).

3.2.5 Missing data

All variables with missing values are reported in tables (Table 2). Single imputation was used
for missing variables. Variable means were used as a replacement for missing values of
height, weight, physical activity, educational level, and pack-years. Missing information on
smoking status was coded as 1 (never). Pack-year mean based on either former, current or
both combined were similar and did not affect the grouping on the variable used in the model.
As for hypertension, angina pectoris, T2DM, stroke, and MI, missing dichotomous (yes/no)
information on a specific health variable was coded as 0 (no disease). The coding of the
exposure variable is previously explained (section 3.2.2). Missing values on self-reported
health, 1=very bad, 2=bad, 3=good, and 4=very good, was imputed 2=good. Missing values
on self-reported health (1 = very bad, 2 = bad, 3 = good, 4 = very good) were coded as 2
(good). Missing information on smoking status, hormone therapy, and breastfeeding was

coded as 1 (never).
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Table 2. Missing values before imputations and exclusions.

Before exclusion Mean Median  SD Valid Missing
Height 166.1 166 5.7 100,203 1,113
Weight 68.4 67 11.6 99,185 2,131
Packyears’ (former smokers) 6 3 7 34,368 66,948
Packyears’ (current smokers) 14.7 14 8.6 29,411 71,905
Education 12 11 35 95,414 5,902
Physical activity 5.5 5 1.8 91,615 9,701
Hypertension 86,301 15,015
Angina pectoris 80,059 21,257
Diabetes 80,243 21,073
Stroke 79,769 21,547
MI 79,897 21,419
Self-reported health 85,957 15,359
Physical health 11,731 89,585
Smoking 99,963 1,353
MHT 97,980 3,336
Prevalent cancer 96,900 4,416
Breastfeeding* 92,461 8,855

Abbreviations: MHT, menopausal hormone therapy; MI, myocardial infarction;
T2DM, type 2 diabetes mellitus.
*Among those who reported having children

3.3 Ethical considerations

The NOWAC study was approved by the Norwegian Data Protection Authority and Regional
Committees for Medical Health Research Ethics. All the data necessary for this project were
provided by the research team of the NOWAC study at the Institute of Community Medicine,
Medical Faculty, University of Tromsg. Written informed consent was obtained from each
participant, and ethical approval for the study was obtained from the Regional Ethical

Committee of North Norway and Norwegian Data Inspectorate.
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3.3.1 Privacy and confidentiality

It should be pointed out that the dataset will not contain any patient identifiers and will be
kept on a password-protected computer throughout the research period. All data will be safely

removed from the computer after the research is published.

3.3.2 Conflict of interest

There are no conflicts of interest.
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4 Results

Out of a total of 101,316 eligible Norwegian women, with a mean age of 52.2 years and a
range of 41-76 years, 22,395 subjects were excluded.

4.1 Baseline characteristics across omega-3 polyunsaturated fatty

acid intake frequency groups

The following is the distribution of participants across n-3 intake frequencies: 40%, 38%, and
22% for never, intermittent, and daily, respectively (Figure 5). Most of the participants (40%)
reported that they never consumed n-3 PUFA supplements. Those who consumed n-3 PUFA

supplements on a daily basis represented the lowest proportion (22%).

= Never
= Intermittent

= Daily

Figure 5. Study population distribution across omega-3 (n-3) polyunsaturated fatty acid
(PUFA) intake frequency groups.

23



The mean age across all n-3 PUFA intake frequency groups was 51 years (+6.4; Table 3), and
the baseline characteristics were somewhat similar across all groups. Those who never
consumed n-3 PUFA supplements were younger (51 years) than those with intermittent (52
years) and daily (52.8 years) intake. The body weight values of those who never consumed
n-3 PUFA supplements were slightly higher than of those with intermittent and daily intake:
68, 67, and 67 kg, respectively.

Postmenopausal status was reported among 42% of the participants, and 85% reported
breastfeeding (Table 3). The educational level and self-reported health were also similar
across the groups. Those who received education for more than 12 years represented 39% of
the total sample.

4.1.1 Dietary characteristics

The energy intake in the intermittent and daily groups was found to be 7,108 and 7,242 klJ,
respectively. The lowest energy intake (6,772 kJ) was found among those who never
consumed n-3 PUFA supplements (Table 3). Those with daily n-3 PUFA supplement intake
reported a mean total fatty acid intake value of 35 E%, which is slightly higher than the values
of the never and intermittent groups (i.e., 34 E% and 34 E%, respectively). Although
macronutrient intake was similar across all three groups, the fatty acid intake profile in the
daily group differed from that in the never and intermittent groups as they consumed less
SFAs and TFAs and more MFAs and PUFAs. Moreover, the consumption of fruits,
vegetables, and fatty fish was found to be higher among the daily group. Mean consumption
of 181, 193, and 228 g of fruits per day was reported among the never, intermittent, and daily
groups, respectively. Vegetable intake was found to be 132, 135, and 154 g/day, and fatty fish
intake was found to be 14, 16, and 17 g/day.

4.1.2 Lifestyle characteristics

The smoking status for each level of intake frequency was also uniformly distributed,
although those who never consumed n-3 PUFA supplements comprised the greatest
proportion of those who reported 2066 pack-years (7%; see Table 3). Both the intermittent

and daily groups reported values of 6% and 7%, respectively. The proportion of physically
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active (score: 7-10) participants was higher in the daily group (17%) than in the never and
intermittent groups (13% and 13%, respectively). The daily group also had a low proportion
of inactive (score: 1-3) participants compared to the never and intermittent groups: 12%,

10%, and 9%, respectively.

Table 3. Baseline characteristics according to n-3 PUFA intake frequency (never, intermittent
and daily) after exclusion.

Characteristics Never Intermittent Daily Total
(n=31,348) (n=29,857)  (n=17,716) (n=78,921)
N (%) 40 38 22 100
Age (years) 51 52 53 51+6
Height (cm) 166 166 166 166 £ 6
Weight (kg) 68 67 67 67+11
Number of children 2 2 2 211
BMI (kg/m2) 25 24 24 24+ 4
Total energy (kJ/day) 6,772 7,108 7,242 7,004 1867
Education level (%)
<10 years 24 23 21 23
10-12 years 39 36 38 38
>12 years 37 41 39 39
BMI (kg/m2) (%)
Underweight (<20) 7 7 7 7
Normal weight (20-25) 60 64 64 62
Overweight (25-30) 25 23 23 24
Obese (>30) 8 6 6 7
Physical activity (%)
Inactive (1-3) 12 10 9 11
Moderately inactive (3-5) 45 44 40 43
Moderately active (5-7) 31 33 34 32
Active (7-10) 13 13 17 14
Smoking status (%)
Never 35 38 36 36
Former 33 34 37 34
Current (1-20 packyears) 25 23 21 23
Current (20-66 packyears) 7 6 7 7
Self-reported health (%)
Bad 6 6 6 6
Good 62 62 63 62
Very good 32 33 30 32
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Characteristics Never Intermittent Daily Total
(n=31,348) (n=29,857)  (n=17,716) (n=78,921)
MHT status (%0)
Never 70 70 60 68
Former 10 9 15 11
Current 20 21 25 22
Breastfed (%0)
No 15 15 17 15
Yes 85 85 83 85
Menopausal status (%)
Pre 62 59 49 58
Post 39 41 51 42
Dietary intake (g/day)
Fish and fish product 88 98 99 94 +53
Lean fish 27 3l 29 29+ 27
Fatty fish 14 16 17 15+ 16
Fruits 181 193 228 196 £ 148
Vegetables 132 135 154 138+89
Macronutrients (E%0)
Total fatty acids 34 34 35 34+12
SFAs 14 14 13 14+5
TFAs 0.7 0.7 0.6 07+03
MFAs 11 11 11 11+4
PUFAs 6 6 6 6+3

Abbreviations: BMI, body mass index; E%, energy percent, MFA, monounsaturated fatty acid; MHT, menopausal
hormone treatment; n-3, omega-3; PUFA, polyunsaturated fatty acid; SFA, saturated fatty acid; TFA, trans-fatty

acid.

Note: Means (+ SD) are presented unless else is indicated.

4.1.3 Fish consumption

After exclusion, the mean intake of fish and fish products was found to be 94 g (+53; Table

4). The maximum intake of fish and fish products and fatty fish decreased from 893 to 292 g

and from 495 to 197 g, respectively, and the maximum intake of total fatty acids decreased

from 298 to 194 g. However, the fish and fish products and caloric intake cut-off did not

affect the highest reported lean fish, fruit, and vegetable intake.
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Table 4. Dietary intake before and after applying the exclusion criteria.

Before exclusion After exclusion
Dietary intake (g/day) Mean + SD Max Mean + SD Max
Fish and fish product 98 + 60 893 94 +£53 292
Lean fish 31+30 245 30 =27 245
Fatty fish 16 £19 495 15+ 16 197
Fruits 196 + 150 972 196 + 148 972
Vegetables 138 £ 92 983 138 + 89 983
Total fatty acids 63 + 23 298 64 + 22 194
SFAs 25+10 131 26+ 10 97
TFAs 1.2+05 7 1.2+05 6
MFAs 20+7 85 20+7 63
PUFAs 12+5 90 12+5 63
Total energy (kJ/day) 6,931+ 1,994 29,104 7,005+1,867.3 14,984

Abbreviations: MFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid
SFA, saturated fatty acid; TFA, trans-fatty acid.

Note: Participants with fish and fish products intake above the 99th percentile and
caloric intake of <2,500 and >15,000kJ were excluded.

Unit of measurement is gram (g) unless else is indicated.
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4.2 Cox proportional hazards: Model assumptions

4.2.1 Proportional hazards over time

It can be concluded that the proportional hazards assumption was fulfilled. The log (-log)

graph indicated that there are proportional hazards between groups over time (Figure 6).
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Figure 6. lllustration of the proportional hazards over time (observation years).

4.2.2 Interaction between the main covariate and time

No statistically significant interaction was found between the exposure variable and the time-

dependent covariate (p = 0.89; Table 5).

Table 5. Interaction between n-3 PUFA intake frequency and time.

B SE  Wald df Sig. Exp(B)
n-3 PUFA intake frequency -.009 210 .002 1 .966 991
n-3 PUFA intake frequency x T COV_ .002 015 018 1 .89 1.002
Abbreviations: n-3, omega-3; PUFA, polyunsaturated fatty acid.
Note: T_COV is the time variable.
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4.3 The association between omega-3 intake frequency and the risk of

fatal myocardial infarction

Data from 78,921 women were analyzed. During the 1,453,384 person-years of follow-up
(average: 18.4 years), a total of 256 FMI cases were identified. The incidence rate was found
to be 17 per 100,000. Hazard ratios (HRS) were estimated using the Cox proportional hazards
model by comparing the intake frequencies. Estimates were calculated for intermittent and
daily intake, with those who never consumed n-3 PUFA supplements as the reference group.
Estimates for the crude, smoking-adjusted, and multivariate-adjusted models are presented in
Table 6.

Table 6. Cox proportional HRs (95% CI) for the association between n-3 PUFA intake and
the risk of FMI.

HR (95% CI)

Intake frequency Never Intermittent Daily Sig.
N 31,348 29,857 17,716

Cases 95 110 51

Crude model 1 [Ref] 0.86 (0.65-1.14) 0.71(0.50-1.00)  0.05
Smoking-adjusted* 1 [Ref.] 0.89 (0.67-1.17) 0.76 (0.54-1.20) 0.11
Multivariate-adjusted** 1 [Ref.] 0.95 (0.72-1.26) 0.85(0.60-1.20) 0.39

Abbreviations: BMI, body mass index; ClI, confidence interval; FMI, fatal myocardial
infarction; HR, hazard ratio; n-3, omega-3; PUFA, polyunsaturated fatty acid; SFA,
saturated fatty acid.

Note: p-values for the trend tests are presented in the Sig. column..

*Adjusted for age and smoking.

**Adjusted for age, smoking, BMI, self-reported health, educational level, menopausal status,
breastfeeding at least one child, and dietary covariates (fish and fish products, SFAs, fruits
and vegetables intake).

The crude model showed an HR for FMI of 0.86 (95% confidence interval [Cl]: 0.65-1.14) in
the intermittent group and a borderline statistically significant HR of 0.71 (95% CI: 0.50-
1.00) in the daily group (Table 6). The age- and smoking-adjusted models showed HRs of
0.89 (95% CI: 0.67-1.17) and 0.76 (95% CI: 0.54-1.20) for the intermittent and daily intake,
respectively, of n-3 PUFA supplements. The multivariate model, adjusted for age, smoking,

BMI, self-reported health, educational level, menopausal status, breastfeeding at least one
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child, and dietary covariates (i.e., fish and fish products, SFAs, fruits, and vegetables intake),
showed HRs of 0.95 (95% CI: 0.72-1.26) and 0.85 (95% CI: 0.60-1.20) for intermittent and
daily intake, respectively. The overall trend for the crude model was borderline significant
(p = 0.05). Trends for the smoking-adjusted and the multivariate-adjusted model are
statistically insignificant (p = 0.11 and 0.39, respectively). Figure 7 is a graphical

representation of the difference in cumulative survival between the intake frequency groups.
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Figure 7. Cumulative survival in omega-3 (n-3) polyunsaturated fatty acid (PUFA) intake
groups (never, intermittent and daily), according to the multivariate-adjusted model.
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4.3.1 Sensitivity

A complete case analysis with no imputations was also performed to assess the robustness of
the primary analysis (68, 69). Estimates for the crude, smoking-adjusted, and multivariate-
adjusted models are presented in Table 7. The effect estimates were found to be similar to the

results in the previous model with imputations on missing variables.

Table 7. Complete case analysis: Cox proportional HRs (95% CI) for the association between
n-3 PUFA intake and the risk of FMI.

HR (95% CI)

Intake frequency Never Intermittent Daily Sig.
N 25,989 16,024 14,802

Cases 70 38 38

Crude model 1 [Ref.] 0.71 (0.48-1.06) 0.70 (0.47-1.05)  0.06
Smoking-adjusted* 1 [Ref ] 0.76 (0.51-1.14) 0.76 (0.51-1.14)  0.15
Multivariate-adjusted** 1 [Ref.] 0.92 (0.57-1.46) 0.84 (0.52-1.37)  0.49

Abbreviations: BMI, body mass index; ClI, confidence interval; FMI, fatal myocardial
infarction; HR, hazard ratio; n-3, omega-3; PUFA, polyunsaturated fatty acid; SFA,
saturated fatty acid.

*Adjusted for age and smoking.

**Adjusted for age, smoking, BMI, self-reported health, educational level, menopausal status,
breastfeeding at least one child, and dietary covariates (fish and fish products, SFAs, fruits
and vegetables intake).

4.3.2 Assessing the risk within groups of high and low fatty fish intake

The dataset was divided into two strata according to the median intake of fatty fish (11 g/day;
Table 8). Both the crude and smoking-adjusted models showed HRs of 0.54 (95% CI: 0.32—
0.90) and 0.57 (95% CI: 0.34-0.95), respectively, for the daily intake of n-3 PUFAs among
those with low fatty fish intake. The protective effect was, however, statistically insignificant
in the multivariate-adjusted model, with an HR of 0.65 (95% CI: 0.39-1.09). The survival
curves for those with high fatty fish intake indicate lower survival rates for those with daily n-
3 PUFA intake than for those in the intermittent and never groups (Figure 8). However, the

opposite was found to be true in the low fatty fish intake group (Figure 9).
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Table 8. High and low intake of fatty fish: Cox proportional HRs (95% CI) for the association
between n-3 PUFA intake and the risk of FMI.

HR (95% CI)

Fatty fish intake Low High

Never Intermittent  Daily Intermittent  Daily
N 31,348 14,566 7,962 15,291 9,754
Cases 95 59 20 51 31

Crude model 1[Ref.] 0.85(0.59-1.23) 0.54 (0.32-0.90) 0.90 (0.59-1.38) 0.94 (0.58-1.51)
Smoking-adjusted* 1[Ref.] 0.88(0.61-1.27) 0.57 (0.34-0.95) 0.93 (0.60-1.42) 1.02 (0.63-1.66)
Multivariate-adjusted** 1 [Ref.] 0.96 (0.66-1.39) 0.65 (0.39-1.09) 0.98 (0.64-1.51) 1.12 (0.68-1.82)
Abbreviations: BMI, body mass index; ClI, confidence interval; FMI, fatal myocardial
infarction; HR, hazard ratio; n-3, omega-3; PUFA, polyunsaturated fatty acid; SFA,
saturated fatty acid.

Note: Low=<11 gram/day, high=>11 gram/day.

*Adjusted for age and smoking.

**Adjusted for age, smoking, BMI, self-reported health, educational level, menopausal status,
breastfeeding at least one child, and dietary covariates (fish and fish products, SFAs, fruits
and vegetables intake).
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Figure 8. Cumulative survival in omrga-3 (n-3) polyunsaturated fatty acid (PUFA) intake
groups (never, intermittent and daily) within the high fatty fish intake group, according to the
multivariate-adjusted model.
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Figure 9. Cumulative survival in omega-3 (n-3) polyunsaturated fatty acid (PUFA) intake
groups (never, intermittent and daily) within the low fatty fish intake group, according to the
multivariate-adjusted model.
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4.3.3 Checking for interaction

Interaction (effect-modification) can be seen if the effect between the primary exposure group
and the outcome differs among strata (70). An interaction term was included in the
multivariate model to check whether fatty fish intake affects the relationship between the n-3
PUFA supplementation frequency and the risk of FMI as an effect modifier (Table 9). The

overall interaction effect was found to be statistically insignificant (p = 0.34).

Table 9. Cox proportional HRs (95% CI) with interaction term for n-3 PUFA frequency and
fatty fish intake.

HR (95% CI)

Intake frequency Never Intermittent Daily Sig.
N 31,348 29,857 17,716

Cases 95 110 51
Multivariate-adjusted model 1 [Ref.] 0.83(0.57-1.20) 0.69(0.43-1.10) 0.29
Interaction term* 1 [Ref ] 1.01(0.99-1.02) 1.01(0.99-1.03) 0.34

Abbreviations: BMI, body mass index; CI, confidence interval; FMI, fatal myocardial
infarction; HR, hazard ratio; n-3, omega-3; PUFA, polyunsaturated fatty acid; SFA,
saturated fatty acid.

Note: Interaction term added to the model: n-3 PUFA intake frequency x fatty fish intake
(g/day). Adjusted for age, smoking, BMI, self-reported health, educational status, menopausal
status, breastfeeding at least one child, and dietary covariates (fish and fish products, fatty
fish, SFA, fruits and vegetables intake).
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5 Discussion

Although the potential health benefits of n-3 PUFA supplementation have been studied since
the 1970s, research has not yet provided enough evidence supporting the claim that n-3 PUFA
supplements can protect against CVD. This is the first study to assess the association between

n-3 PUFA intake frequency and FMI among women in the NOWAC study.

5.1 Main findings

No associations between n-3 PUFA intake frequency and the risk of FMI in the NOWAC
study was found. This evaluation remains after adjusting for necessary confounding factors.
The results of this study showed that the baseline characteristics were similar across all three
intake groups (never, intermittent, and daily). A gradient was observed due to decreasing
effect sizes with increased intake frequency. However, the effect sizes were small, and the
confidence intervals contained the point of null effect. Also, the trends for the smoking-
adjusted and the multivariate-adjusted models were statistically insignificant (p = 0.11 and

0.39, respectively).

The fatty fish intake stratified model showed statistically significant negative associations
between daily n-3 PUFA supplement intake and FMI in the low fatty fish intake strata,
according to both the crude and smoking-adjusted models. The effect, however, disappeared
when all the confounders were adjusted for. The difference observed between the fatty fish
intake groups (high and low) suggests effect modification. Thus, an interaction term was

added to the model, which was statistically insignificant (p = 0.34).

5.2 Assessment of the methodological quality

5.2.1 Missing data
The dataset contained missing data on participants. In general, missing data can lead to loss of
information and systematic errors in epidemiological studies (68). Researchers usually
address missing data by only including participants who have no missing information
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regarding the necessary variables. If data are not missing completely at random, complete
case analysis on its own may be biased. However, the data in the present study are not
missing completely at random. Single and multiple imputations are methods that are often
used to account for missing data; however, they may introduce serious bias. Although
multiple imputations are computationally demanding, it has the potential to improve the
validity of research, given that modeling is performed appropriately. Single imputation
methods may lead to systematic errors and underestimation of the true variability of the data
(69). Generally, single imputation is performed for each missing value, which means that each
missing value is replaced by either the mean or median within the respective variable. This
method was chosen to maintain the sample size and statistical power and reduce bias.
Multiple imputations were not performed because it requires much more advanced statistical
modeling of each variable with a missing value, and the validity would improve only if it is
performed properly. Since it is impossible to determine the level of randomness of the
missing data as well as the uncertainties tied to the missing input variables, a sensitivity
analysis was performed. Effect estimates were, therefore, compared between a complete case
analysis and a model with single imputation. The results showed that the impact on the effect
estimates was reasonably small, thus improving the prediction of the analysis and confirming
the model robustness.

5.2.2 Strengths

The main strength of this study is its longevity and prospective design. Moreover, the data on
the outcome (FMI) can be considered reliable, thanks to the national population register. In a
study performed by Mahapatra et al., the authors evaluated the quality of civil registration
systems. According to that study, the Norwegian death registration data were classified as
medium with a completeness level of 70%-90% (83). According to a study by Phillips et al.,
Norway scored 87.6 out of 100 points, the lowest value between all Nordic countries (84).
According to these studies, the use of unspecified codes is the main issue in the Norwegian
cause of death registry. Nevertheless, the cause of death is reported by health professionals
and the data are considered reliable. In a study by Lund et al., the authors found an almost
identical cumulative incidence of all types of cancer when they compared NOWAC and

national rates, which is considered a good indicator of reliable data (47).
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It has been suggested that effective medication and/or treatment is the reason why modern
research has not presented enough evidence supporting the claim that n-3 PUFA supplements
have a protective effect against CVD (30, 37, 38). This problem was addressed by excluding
subjects with hypertension, angina pectoralis, T2DM, stroke, and MI. Excluding those
subjects likely also excluded most of those who consume statins, B-blockers, angiotensin-
converting enzyme (ACE) inhibitors, aspirin, and similar preventive medication. Aspirin
(acetylsalicylic acid) generally decreases the risk of CHD in part by blocking the
cyclooxygenase enzyme that converts AA into thromboxane, which in turn inhibits platelet
aggregation (71, 72). Acetylsalicylic acid is primarily used as a secondary prevention method.
Jortveit et al. found that 97% of patients with STEMI and 91% of those with nNSTEMI who
were discharged were prescribed acetylsalicylic acid. Adenosine diphosphate (ADP) receptor
inhibitors, B-blockers, statins, ACE inhibitors, and angiotensin Il (All) receptor inhibitors are
also commonly used as secondary prevention methods after M1 (Table 10). Dale et al. found
that 10.1% of women with chronic pain and 4.7% of those without chronic pain use over-the-

counter acetylsalicylic acid (73).

Table 10. Medication prescribed for patients with MI.

STEMI NSTEMI

(n =3,429) (n=8557)

Number (%) Number (%)
Acetylsalicylic acid 3,250 (97) 7,745 (91)
ADP-receptor inhibitors 3,083 (92) 6,349 (74)
B-blockers 2,754 (82) 6,788 (79)
Statins 3,073 (92) 6,942 (81)
ACE/AIl receptor inhibitors 2,047 (61) 4,441 (52)

Abbreviations: ACE, angiotensin-converting enzyme; ADP, adenosine diphosphate; All,
angiotensin 11; MI, myocardial infarction; STEMI, ST-elevation myocardial infarction;
nSTEMI, non-ST elevation myocardial infarction.

Note: The table include cases with MI from all Norwegian hospitals in 2013 and is adapted
and modified from Jortveit et al, 2014 (74).
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Reverse causality can be a problem when interpreting the association if subjects have
increased their n-3 PUFA supplement intake or altered any life-style factors due to a CVD
diagnosis (75). The effect of reverse causality was also reduced as a result of the previously

mentioned exclusions.

5.2.3 Limitations

One of the limitations of the present study is that exposure is measured by the intake
frequency instead of weighted amounts. In a review conducted by Superko et al., the authors
argued that including subjects who had n-3 PUFA levels below the therapeutic blood levels
may decrease the beneficial effect on clinical endpoints (61). In the present study, it is
assumed that the intake dosage correlates with the frequency, as fish and n-3 PUFA intake has
previously shown good correlation with serum phospholipids levels in the NOWAC cohort
(76). A positive effect may have been impossible to capture because of the frequency-based
groups, as the intake dosage may vary within the higher-level groups. However, it is possible
that the daily group comprised participants who take n-3 PUFA supplements more than once
a day, which is impossible to adjust for due to the nature of the questionnaires. If there is a
therapeutic cut-off level, it may as well require higher intake than what is recommended on
the package. The general assumption is that most people follow the recommended dose.

Another limitation was the limited amount of cases. A total of 256 FMI cases were kept in the
analysis. Approximately 52% (289 cases) of all cases (total: 555) were excluded, mainly due
to prevalent disease among participants. This limited the overall statistical power of the
analysis. FMI was chosen instead of non-fatal MI to ensure reliable case reports. With self-
reported MI as the outcome variable, there would have been more events, but the necessary

methodology would introduce a greater risk of systematic errors.

5.2.4 Systematic error and validity

Longitudinal cohort studies are considered among the superior epidemiological study designs

because it is less prone to bias compared to other epidemiological designs (77). To what
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degree a test measures what it is designed to test is called validity. Systematic and random
error should therefore be kept as low as possible. The internal validity is an expression for the
representability of an observation in the studied group. External validity is to what extent an

observation is generalizable to a similar group outside the study population.

Abdelhamid et al. argued that the benefits that have been suggested may have stemmed from
trials with a high risk of bias (40). However, both information and selection bias were of little
concern thanks to the prospective nature of the cohort. Nevertheless, not all the invited
women returned the follow-up questionnaires (47). Low response rates may introduce
selection bias, with a healthy volunteer effect. However, there was no reason to believe that
there is a significant difference between the intake frequency of n-3 PUFA supplements and

the risk FMI between those who returned the questionnaires and those who did not.

The study population was randomly selected with the national identification number (47).
Notably, the central population register in Norway contains samples of everyone living in the
country for a short or long period of time and is continuously updated. Sampling bias was of
little concern because of the highly desirable sampling framework. Approximately 99.5% of
the eligible women received an invitation, and only 0.5% of the invitations were returned
because of unknown residence. The results revealed a response rate of about 60% in the age
groups of 3034 years up to 55-59 years, with a response rate of 44.7% among those aged
65-70. These, in general, are considered to be good response rates and are similar to what has

been found in other population-based cohorts (47).

Moreover, the external validity of the NOWAC study have been evaluated (47). Although the
results revealed some differences in parity and education, no statistically significant
difference was observed between respondents and nonrespondents regarding lifestyle factors.
Privacy concerns and lack of time were reported among nonrespondents in a
postquestionnaire survey. Lund et al. argued that the relationship between any of the reasons
for not responding regarding specific lifestyle factors should be strong to cause selection bias.
Several validation studies have shown that the distribution of exposure is independent of the

response rate, which suggests high external validity (78, 79).

Self-reported data on n-3 PUFA intake were utilized. Self-reported data are often necessitated
by economic reasons but can otherwise be practical, effective, and reliable. In general,
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subjective measurements, such as this one, are often considered inferior to objective ones,
especially if they are not validated. Hence, longer follow-up durations are needed when
assessing outcomes that take years to manifest and a large number of participants are needed
to maintain statistical power. As a result, more objective measurements, such as blood
samples and interviews, are not always feasible. In 2003, a validation study was performed, in
which the internal validity of FFQs was evaluated (80). Four repeated 24 h recalls (telephone
interviews with 238 women each season) were compared with FFQ data. It has been shown
that the intake of fish and n-3 PUFAs is well correlated with serum phospholipid levels (76).
Menopausal status and hormonal replacement therapy have also been validated against
biomarkers of hormonal levels (81). Self-reported physical activity have also been reported as
valid (82). There is some under-reporting of BMI among overweight and obese women, but
otherwise valid (83). One of the drawbacks of self-reported data is over- and underestimation,
including unlikely intake values. Outliers can potentially increase the variability and,
therefore, reduce statistical power. Hence, the precision of the data in the present study was
likely improved once exclusion criteria based on caloric intake and fish and fish products

were applied (66).

Overall, the methodology has been selected to reduce bias and maintain internal validity. The
study population should also be reasonably representative of the general Norwegian female
population between 30 and 70 years (47). The results of this study should not be generalized
across different populations due to possible unknown effects of a variety of factors such as

age, sex, ethnicity, lifestyle, biological predispositions, and climate.

5.2.5 Model building

Selection of confounders is driven by theory, on the basis of previous findings. Confounders
are usually selected with regard to model contribution and correlation. Force entry was used
because some research supports the initial selection of covariates. One disadvantage in the
force entry method is that it heavily relies on good theoretical reasons for including the
covariates. However, one of its strengths is that no hierarchical structure needs to be made,
which is prone to random variation in the data. This method is considered to be superior and

is commonly recommended (66). All covariates were tested in the proportional hazards model
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independently against the dependent variable (with a cut-off significance level of p < 0.20) to
avoid overfitting the model with predictors with little contribution. A correlation cut-off (r =
0.73) was set to reduce standard errors and avoid untrustworthy b coefficients (66). Overall,
parsimony heuristics were followed to keep the model simple and robust. Important
covariates could, on the other hand, have been left out. However, information regarding
cholesterol levels, stress, and family history was not obtainable.

5.2.6 Residual confounders

Generally, it is important to identify gene function variations only when they are consistently
and systematically varying in the population (84). As briefly mentioned in the Introduction,
there are several genetic predispositions to a disadvantageous lipid profile, which are the
following hyperlipidemias: familial hypercholesterolemia, polygenic familial
hypercholesterolemia, familial combined hyperlipidemia, and familial dysbetalipoproteinemia
(5). Subjects with any of these conditions should have been excluded from the analysis, but
no information regarding these conditions was obtainable. It is reasonable to assume that
many of the subjects with these conditions were excluded because of hypertension, angina
pectoralis, T2DM, stroke, and MI at baseline. Part of the population were also likely to have
undiagnosed genetic conditions. A family history does not, however, equate to having the
genetic condition itself or being susceptible to it (84). There are also studies suggesting that
genetic variations could be responsible for different lipid responses (85-87). A study by
Melarba et al. suggested that susceptibility to CVD could vary because polymorphisms of the
FADSL1 and FADS2 genes were associated with variations in EPA, LA, ALA, and AA serum
levels. Most noteworthy was AA which is especially associated with inflammation (88).
Genetic variations may contribute to inconsistent findings (87). Genetic variation may explain
why there are positive findings in high-risk populations (41, 87). In contrast, study population
homogeneity may cause an effect to be undetectable. There have also been reported gender
differences in response to EPA and DHA. A 2008 RCT found that EPA and DHA
(supplementing with 0.7 gram/day) had a greater effect on lowering triglycerides in males
compared to females, which could make it harder to detect a protective effect against FMI

among females (89). In addition to variations in lipid response, different n-3 PUFA products
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may also contain different amounts of total n-3 PUFAs, as well as varying distributions of
EPA and DHA, which could also confound the results.

In the Seven Countries Study, it was concluded that not smoking and a healthy diet are
prerequisites for low CHD rates (90). However, high intake of fish was not sufficient to lower
the CHD rates in countries with high rates of smoking and diets with more saturated fat
content and fewer antioxidants. As previously mentioned, western diets are rich in n-6
PUFAs, which are associated with proinflammatory ratios (20). Western diets can, therefore,
become prothrombotic and proaggregatory, which increases the blood viscosity and
vasoconstriction (20). On this premise, high n-6 PUFA levels may prevent a potential
prophylactic effect as LA and ALA compete for the same elongase and desaturase proteins.
The Norwegian diet represents a western diet and may therefore be excessive in n-6 PUFA.
On the other hand, some reports have concluded that the absolute n-3 PUFA intake is more
important than the intake ratio (13). Perhaps there are other dietary, biological, and chemical
factors affecting the bioavailability of n-3 PUFAs in the diet, thus ultimately affecting the
blood levels of EPA and DHA (91).

Cod liver oil and n-3 PUFA supplements contain vitamin D. The intake of these supplements
usually varies from one season to another. Some people consume only n-3 PUFA
supplements in the winter to maintain sufficient blood 25(OH)D levels. In a 2017 systematic
review conducted by Huang et al., the authors found significantly lower levels of blood
25(0H)D in patients with MI (92). Hence, they concluded that sufficient 25(OH)D levels may
have a protective effect against MI. In the present study, some of the individuals who
exclusively consume n-3 PUFA supplements in the winter may have been categorized as
intermittent users. Hjartaker et al. found that 44% of women used cod liver oil or capsules and
that 7% used other fish oil capsules in the NOWAC study (50). It was also observed that the
proportion of those using cod liver oil increased with age. However, no age trends were found
for those who have reported using other fish oil products. All models are age-standardized in
the present study, but vitamin D status could potentially be an important confounder

unadjusted for.

Generally, environmental contaminants, such as persistent organic pollutants, and heavy

metals, such as methylmercury, may potentially diminish the health benefits associated with
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n-3 PUFA (93). However, in a Norwegian project commissioned by the Norwegian Food
Safety Authority and performed at the Institute of Marine Research, the researchers analyzed
seven fish oils, one mixed fish and plant oil, one seal oil, and one microalgal oil for dioxin-
like polychlorinated biphenyls (PCBs), dioxins, non-dioxin-like PCBs, polybrominated flame
retardants, and the elements arsenic, cadmium, mercury, lead, and selenium (94). Large
variations were observed in the levels of organic contaminants between different oils.

However, none of the oils exceeded the maximum levels set by the European Union.

Some studies have also pointed out the possible negative effects of consuming oxidized
lipids, although to our knowledge no human interventional studies on this issue have yet been
conducted (95, 96). Several animal studies have shown that oxidized lipids may cause
inflammation and advanced atherosclerosis. In general, n-3 PUFASs are easily oxidized by
light, air, and temperature over time because of the unstable nature of double bonds. During
this process, different primary oxidation products (peroxides) form, which are unstable and
prone to further degradation into secondary oxidation products. Further degradation may lead
to potential harmful compounds. Ingesting over-the-counter n-3 PUFA supplements involves
some risk of exposure to oxidized oils. In an RCT, Ottestad et al. found that a variety of
markers of lipid peroxidation, oxidative stress, and inflammation were not significantly
affected in healthy individuals who consume 8 g of highly oxidized fish oil daily (for three
and seven weeks) (97). However, little is currently known regarding the oxidation status in
other marine n-3 PUFA products and the extent to which this would have a negative effect
(95, 97). On the other hand, antioxidants are often added to reduce oxidation; however, they

do not prevent it (96).
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6 Conclusions and recommendations for future research

In this prospective cohort study, the aim was to investigate whether a higher intake frequency
of n-3 PUFA supplements is useful as a primary prevention method against FMI among
women in the NOWAC study. The results are correlational, meaning that it does not show any

causal relationships, but can nevertheless contribute to future research.

The results are in line with some of the previous findings (34-40, 42-44, 46). Researchers
have suggested that an effect may be hard to detect due to effective treatment (34, 43, 44).
Most participants who were likely receiving treatment related to CVD were excluded from the
present study. Similar results were found by Manson et al. in an RCT, where there was a
lower incidence of CVVD among those who supplemented with n-3 PUFAs and had low fish
consumption (44). However, no associations were found once the models were adjusted for

confounding factors.

Future research should assess if there is a higher cut-off dosage where n-3 PUFA supplements
have a prophylactic effect against CVD within different fish intake groups in healthy
populations.

In summary, more frequent intakes of n-3 PUFA supplements are not associated with a lower
risk of FMI among women in the NOWAC-study.
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Appendix 1

Literature search

PubMed

The literature search was conducted 22. October 2019 with 104 items found. All myocardial
infarction mesh terms were combined with omega-3 or fish oils ("Myocardial
Infarction"[Mesh]) AND ("Fatty Acids, omega-3"[Mesh] OR "Fish Oils"[Mesh]). Filters: full
text, published in the last 10 years, humans and English. There were 27 randomized

controlled trials among these.
Medline

The literature search was conducted in Medline database 24. October 2019 with 82 items
found. All myocardial infarction mesh terms were combined with all fish oil terms. Booleans
for detecting myocardial infarction in title (ti), abstract (ab) and keywords (kw) were used.
The ADJ3 operator was used to find myocardial infarction in any order with two words or
fewer between them. The following search was done: (Myocardial adj3 infarction).ti,ab,kw
AND exp Fish Qils/. Filters: published between 2009 and 2019 (past 10 years), humans, all

journals and all publication types.
Cochrane library

The literature search was conducted in Cochrane Library 1. November 2019 with 29 items
found. All myocardial infarction mesh terms were combined with all fish oil terms. Line one:
MeSH descriptor: [Fish Oils] explode all trees, line two: MeSH descriptor: [Myocardial
Infarction] explode all trees, line tree: #1 AND #2, limits: Cochrane Reviews, Trials and
Between Jan. 2009 and Oct. 2019 (10 years).

Google Scholar

A literature search was done in Google Scholar 1. November 2019 with 34 items found. The
following combination was used: allintitle: "myocardial infarction” AND "fish oil" OR
"omega 3", Filter: Time period 2009-20109.
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Database  Search terms Filters Results Date
PubMed ("Myocardial Infarction"[Mesh]) AND  Full text, published in the - A total 22. October
("Fatty Acids, Omega-3"[Mesh] OR last 10 years, humans 104 items 2019
"Fish Oils"[Mesh]) and English. found.
- 37
RCTs.
Medline (Myocardial adj3 infarction).ti,ab,kw Published between 2009 - A total 24. October
AND exp Fish Oils/ and 2019 (past 10 years), 82 items 2019
humans, all journals and  found.
all publication types.
Cochrane MeSH descriptor: [Fish Oils] explode Cochrane Reviews, - A total 1.
Library all trees, line two: MeSH descriptor: Trials and Between Jan. 29 items November
[Myocardial Infarction] explode all 2009 and Oct. 2019 (10 found. 2019
trees, line tree: #1 AND #2 years).
Google allintitle: "myocardial infarction" Time period 2009-2019. - A total 1.
Scholar AND "fish oil" OR "omega 3" 34 items November
found. 2019
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Appendix 2

Questionnaire Example 1 (with six n-3 PUFA intake frequencies)

\o v

Forhold i oppveksten Hvis Nel; (wRTHE'\b)

1 hvilke(n) kommune vokste du opp (0-7 4r )? DR SRS AOFPN. DU BT .05 -
( ) operert vekk eggstokkene? .. ........... O
|_Hvordan var de ekonomiske forhold | oppveksten? operert vekk livmoren? ................ (5]
" Megetgode ..({OKQFTORKQ) [ BRTIOY? VIS S L LS L e t
(€70 | LS SR RS SR i =]
DARIgeVT sl A s [#] Hvor gammel var du da menstruasjonen oppheyte?
Megetdarlige ................... E (KLIMARD).. ar
USIKKOT o isoidiviviriwronsismsoniovaronase tiasa

Kroppstype i 1. klasse. (Sett ett kryss) (WW) Graviditeter, fodsler og amming

Cveldig tynn [iynn Unormal Cleykk [lveldig tyidc Fyll ut for hvert bar opplysninger om fedselsar og antall

4 maneder du ammet hvert bam (fylles ogsa ut for dedfadte
Hvor mange é&rs skolegang/yrkesutdannelse har dy i eller for barn som er dede senere i livet). Dersom du ikke
alt, ta med folkeskole og ungdomsskole? ¥ r

har fedt barn, fortsetter du ved neste sparsmal.
Er du: (Sett ett kryss) (5| VS‘_RT)

O gift [J samboer [] skilt/separert O ugift Oenke = e A:I:Ii' ::“r::‘n?::r
Hvor mange personer er det | ditt hushold? Amau:(‘mﬂtﬁ) ; {-R)Dl’! 1) o H4L)
'~ Jvor mange inntekter er det i husholdet? (IONTEXT ) 3 (3 | (AMMH3)
Hvor hey er bruttoinntekten i husholdet pr. ar? (’B‘RU\TO) g }‘m (-AHH‘(%
[ under 150 000 kr [J 151 000-300 000 kr 8 éﬂg% (ZREHS
[J301 000450 000 kr [ 451 000-600 000 kr 7| (®3)| (AMHY)
O over 600 000 kr
Har du hatt noe svangerskap som varte mindre enn
: seks méaneder dvs. spontanabort eller selvbestemt
Hvor gammel var du da du fikk menstruasjon forste abort? (APORT Ja [ Nei O
gang? (MENSALD) & 6 )
Hvor mange &r tok det for menstruasjonen ble Hvis Ja, hvor gammel var du ved forste abort?
regeimessig? (HENSR—E&) (ABORTAWD) .. ar
[ Ettdrakar micdre [ M i Hvor mange aborter har( ;:1 hatt i .:\?LL) ...............
O Agri [ Husker ikke Har du noen gang(pwvd i mer enn 1 &r & bll gravid?
. INFERT S Jad nei OJ
Har du regelmessig menstg'ﬁ%‘?remdel)es? Hvis Ja, hvor gammel var du? (INFER&L-D) ar
Oua [ Nei Hvor lenge prevde du? ( m)FE‘RVFtﬂ) ......... ar

[ Har uregelmessig menstruasjon




Hormonbruk i overgangsalderen

HORMONTABLETTER/PLASTER/KREM/STIKKPILLER

Har du noen gang brukt hormontabletter/plaster?
(TABBRUK) [ya Oinei

Hvis Ja;

Hvor lenge har du brukt hormontab&etterlplastef

i alt? (TABAAR

Hvor gammel var du forste gang du brukte
hormontabletter/plaster? ('FAMLDE‘?} ..... ar
HORMONPREPARAT TIL LOKAL BRUK | SKJEDEN

Har du noen gang brukt krem/stikkpille?
LKREHBR,UK) Ova O nei

Hvis Ja;

Hvor lenge har du brukt krem/stikkpille
i alt? (KREMAAR). ar

Hvor gammel var du ferste gang du brukte
hormonkremistikkpille? ~ UKWREHALD) 4

Bruker du krem/stikkpille na?, [Jua [INei
A (K’REHMMF
Vi vil be deg om & besvare spgrsmélene om bruk av
hormontablett/ plaster/krem/stikkpille (hormonpreparater)
mer ngye. For hver periode med sammenhengende bruk
av samme hormonpreparat haper vi du kan si oss hvor
gammel du var da du startet, hvor lenge du brukte det
samme hormonpreparatet og navnet pa dette.
Dersom du har tatt opphold eller skiftet merke, skal du
besvare sparsmalene for en ny periode. Dersom du ikke
husker navnet pa hormonpreparatet sett usikker. For &
hjelpe deg til & huske navnet p& hormonpreparatene ber
vi deg bruke den vedlagte bjosjyre som viser bilder av
hormonpreparater som har vaert solgt i Norge. Vennligst
oppgi ogs& nummer p& hormontabletten/plasteret/-
kremen/stikkpillen som star i brosjyren.

Bruker du p-piller na? (PPNAA) [Jua [Jnei

Vi vil be deg om & besvare spgrsméalene om p-pille bruk
mer ngye. For hver periode med sammenhengende bruk
av samme p-pille merke haper vi du kan si oss hvor
gammel du var da du startet, hvor lenge du brukte det
samme p-pille merket og navnet pa p-pillene.

Dersom du har tatt opphold eller skiftet merke, skal du
besvare sparsmélene for en ny periode. Dersom du ikke
husker navnet pa p-pille merket, sett usikker. For & hjelpe
deg til & huske navnet pa p-pille merkene ber vi deg
bruke den vedlagte brosjyre som viser bilder av p-pille
merker som har veert solgt i Norge. Vennligst oppgi ogsa
nummeret pa p-pillen som star i brosjyren.

Alder ved | Brukt samme p-pille P-pillene
|Periode | start | sammenhengende i (se bﬁ'osiyren)
r N lavn

A
s cm«)mumm_mm)j
P |(PPAZ ) PHAD2)  |/PPIOAVAR) )

% |(PPA3 Yomrrd)(pRrnD3) |(PPNAVNS)
e [peAd )R (PPrDY) | (PPNAVINY)
Fore_|(7eas)mar)(PPnDs) | (PPRAYNS)

Sete_|(PRRG Mepad) (D) | (PPNAVNG)

Hjerte- karpreparater

BRUKER DU LEGEMIDLER FAST

mot hoyt blodtrykk? (*tD!TBkOD) Oua ONei
mot hjertekrampe (angina)? EP‘\BI(\V\) Oua Onei
mot hjertesvikt og/eller

uregelmessig hjerterytme? (SVI KT ) Ova O Nei

Hvis ja ved ett aller flere av sparsmalene, vennligst angi (

Har du noen gang brukt p-piller, minipiller inkludert?
(PPILLE) Uua Clnei

Hvis Ja;

Hvor lenge har du brukt p-piller i alt? (WD.\.).@)...ar

Hvor gammel var du ferste gang du brukte

p-piller? ('PPP(KDER) ............. ar

Periode Ald;;;ed BQ&%J&W H;ns;:itkekrpllﬁem hvilke hjerte-karpreparater du bruker, og nar
2 behandlingen ble pabegynt.

sﬂ:“’“""".'}&%?a“ Nr. ‘“m”’“’ Preparat Behandlingsstart
b iagi (TABNAWN) ) Wz AR
Andre %.mw& (TABNAYND) 7 = v 1) N
Trde RGN AeRAGNRY | et e
Fere (repAAG BN | (TABNAINY) | s o
P DgPE0y | FABNAVNS) [ ...« i st
Sete_fnpa Jmemos) | (TAPNA

Har du hatt noen av falgende sykdommer?
Ja Nei Hvis Ja:
Alder ved start

Heyt blodtrykk (HYPERTE)(] [ (HYPERALD)
Hiertesvikt (WIERTE) [0 [ (13ERTAWD)
Arebetenneise (AgpmEr)l] [ (AREBEALD)

58



Blodpropp i legg eller lar (BLODPR) (BLODPRAL.JHVis Ja, angi navn: (ACENAY N)
Hjerteinfarkt ( IN:F) ) el "\EELD) hvor mange pr. dag?(ACEPRDA) tabletter

Slag (w) O O ipar L\D) hvor lenge har du brukt i alt? I@HT)B ar
wooe (vi67E0E) 0 0 (4EEEAD) I
Epliepsi (EEP) LE%‘) U 0 (EP[EKD) Er du allergisk overfor Ja Nei

ket (KREFT) 0 O (KRESAWD) bestemte typer mat .(HATALLER) [
Sukkersyke (diabetes) (DIAB) [] (DIABALD)  Hyis Ja, angi:

Oppfatter du din egen helse som; (Sett ett m)(w“m) Melk o.l. . (HE&‘KAL‘L‘\ D D

O megetgod [Jgod [Jaarig [Jmeget darig Sitrus (appelsin o.l.) . (f)\TRU@-L') O
skadyr . (OKALWLAKL) O O

Bruk av smertestillende midler Annet (-AM\)ENAL,L) el peel]
REGE'-MES_S'G BRUK, : Undersokelser for kreft
Har du det siste aret periodevis brukt smertestillende =

midler daglig eller nesten daglig? Angi hvor mange Hvor ofte undersgker du brystene dine selv?
_néneder du brukte dem og sett 0 hvis du ikke har brukt (Sett ett kryss) (EﬁENUS
smertestillende midler. ( SHMERTE.)........ maneder ; 0
Aldri
SISTE 14 DAGERS PERIODE o Uregeimessig O
Har du brukt smertestiliende mldles leIste‘(:I Fda;ﬂ Regelmessig (omtrent hver maned).................. O

(Jua [INei  Gar dutil regeimessig undersokelse av brystene

Yivie Ja: dine med mammografi? (Sett ett kryss) (WH%RA)
Var dette resepbelagte smertestillende midier? Nei w0
Ja Nei Ja, med 2 &rs mellomrom eller mindre................ D
Brukte du Paralgin forte? (PARAL.H! N) | o Ja, med mer enn 2 &rs mellomrom..................... O
Codalgin forte? (CODALGIN) 0 O Har du tatt kreftprove fra livmorhalsen regelmessig?
Codacetyl? ( CODACETY) OO0 A CAECA) O
| Andre reseptbelagte smertestillende: (’REﬁﬁPT) Sjeldnere enn hvert 3. &r...........coo.uoeeeuerevensinns O
Var dette reseptfrie smertestillende midler?2Ja  Nei Hvert 3. ar eller oftere O

Hvis Ja, var det Albyl-E? (AL.BWE) O a4 : =
v, (pESpeL), O

Globentyl? (6wBENWD] O Har noen nzere slektninger hatt brystkreft; -

Globoid? (GLOBOID) [0 [J e e
R (NOV\D) 00 mor (l‘(‘i:;%HOR) 0 . i
- Fenozonpreparater (f.eks. Fanalgin, Fenazon, momofeg e s el oy 5] O [
Fenazon-koffein, Antineuralgica)? (FENOZ@)D farmor . CFARHOR’) ----- (= P
- Paracetamolpreparater (f.eks. Panodil, Paracet, soster . (m_{_ﬁ’&) ----- B | | O

Paracetamol, Pinex)? (R‘\RNE—\) a34d

- ouprofenpreparatet {.eks. Brfon, b,
tbumetiny? - LTBUPROTE O O Hvorheyerdu? HOMDE) cm
Annet preparat? ...( 'FR\'RES)

Bruker du acetylsalisyltabletter fast? Ova ONei
(ACETVW)

Hvor mye veler du i dag? (\)EK\'ANK) ......... kg
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Hvor mye veide du da du var 18 &r? CVEK“&) kg

Har du i lopet av kort tid (noen maneder]
uten & veere gravid, endret din vanlige (’ENWW\E)
vekt med mer enn fem kilo? [JJa  [JNei

Hvis Ja, angi din laveste vekt (LAVVE.‘KT.) kg

angi din hoyeste vekt (‘HOYVEK[.).. kg
Gjer du noe forsgk pa 4 endre kroppsvekten din?
[] Nei
[[] Ja, jeg @nsker & legge pa meg
[[] Ja, jeg @nsker & g ned i vekt (VEKTRED)

Ja Nei

Har du noen gang rokt? (Wm) E_H
Hvis Ja, ber vi deg om & fylle ut for hver aldersgruppe i

livet hvor mange sigaretter du i gjennomsnitt rakte pr. dag
i den perioden.

Antall sigaretter hver dag
Alder 0 14 | 59 [10-14 [15-19 [2024 | 25+

1519 | (RON KAWTA)
2020 | ( ?(\/Kﬂ%z\
%039 | (ROYKANTI)
4049 | (ROVKANTH

5059 | (REOVKANTS |
0.5, |t KANTG))

Ja Nei

Reker du dagligna? (ROVKNAR) [0 O
Bor du sammen med noen som roker? (M)
Hvis Ja, hvor mange sigaretter reker de

til sammen pr. dag? (‘RO\‘\H)RNO) ................

Vi ber deg angi din fysiske aktivitet etter en skala fra
sveert lite til sveert mye ved 14 og 30 4rs alder og i
dag. Skalaen nedenfor gar fra 1-10. Med fysisk
aktivitet mener vi bade arbeid i hjemmet og i
yrkeslivet, samt trening og annen fysisk aktivitet
som turgding o.l. Sett ring rundt det tallet som best
angir ditt niva av fysisk aktivitet.

Alder qjvaan lite Svaert mye

Jdér 1 2 3 4 5.6 7.8 9 10

Har du drevet konkurranseidym Ouw O Nei
Hvis Ja, hvor mange 4r i alt? (WKR‘P\E visr AT

Vi er interessert i & f& kjennskap til hvordan kostholdet ditt
er vanligvis. Kryss av for hvert sparsmal om hvor ofte du

i gjennomsnitt siste &ret har brukt den aktuelle

matvaren, og hvor mye du pleier spise/drikke hver gang.
Dersom du aldri/sjelden bruker matvaren, trenger du ikke
krysse av for mengde.

Drikker du melk? (MEWK) Ja[] Nei[]

Hvis Ja, kryss av for hvor mange glass du vanligvis
pleier & drikke av hver melketype. (Sett ett kryss pr. linje)

aldri/ 1-4pr. 5-6 pr. 1 pr. 2-3pr. 4+pr.
sjelden uke uke dag dag dag

Helmelk  (sot, sur) (EE @Hﬂ\) D D D
Lettmelk  (sat, sur) mﬁmk@) D D D
Skummet (set, sur) mvlﬁ EKW‘Q] (il 517

Drikker du kaffe? (m\KKAFF) O e [ Nei

Hvis Ja, hvor mange kopper drikker du vanligvis av
hver sort? (Sett ett kryss for hver linje)

aldri/ 1-6 pr. 1 pr. 2-3 pr.4-5 pr. 6-7 pr. 8+ pr.
sjelden uke dag dag dag dag dag

Kokekaffe (( Mﬁ‘ﬁ&)g O 000
Traktekafte (€ O 0Oao0oao (
Pulverkatfe (Km O o0ooao

Hvor ofte spiser du yoghurt (1 beger)? (Sett ett kryss)
(YOLGHET
D aldri/sjelden D 1-3 pr. mnd D 1 pr. uke D 2-3 pr. uke

D 4-6 pr. uke D daglig

L.\,)'
Hvor ofte har du i gfem%?nsn siste aret spist
kornblanding, havregryn eller miisli? (Sett ett kryss)

D aldri/nesten aldri D1-3 pr. uke D 4-6 pr. uke D 1 pr. dag

Dersom du spiser kornblanding e. I., hvor stor
porsjon pleier du vanligvis & spise hver gang?

(eat skl (PORSFON )

D mindre enn 1 dl D 1dl D 1,5dl D 2+dl
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Hvor mange skiver bred/rundstykker og
knekkebrad/skonrokker spiser du vanligvis?
(1/2 rundstykke = 1 bradskive) (Sett ett kryss for hver linje)

aldri/ |14 pr. |5-7 pr. | 2-3 pr.| 4-5 pr.| 6+ pr.
den| "uke | uks | dag | ey | s

arovibred | (RRODGROV)
Fint brad (BRODFIM)

Knekkebred o.l. ( EWK

Nedenfor er det sparsmal om bruk av ulike paleggstyper.
Vi spar om hvor mange bradskiver med det aktuelle
palegget du pleier & spise. Dersom du ogsé bruker
matvarene i andre sammenhenger enn til bred (f. eks. til
vafler, frokostblandinger, gret), ber vi om at du tar

O smerblandet margarin (f. eks. Bremykt)

D Brelett

O lettmargarin (f. eks. Soft light, Letta)

Hva slags fett blir vanligvis brukt til matlaging i din

husholdning? (Sett gieme flere kryss) (M AT L.AG
[J smer

[ hard margarin (f. eks. Per, Melange)

O myk margarin (f. eks. Soft)

[ smerblandet margarin (f. eks. Bremykt)

hensyn til dette nar du besvarer sparsmalene. O soyaolje O olivenolje O maisolje
Pé hvor mange bredskiver bruker du? (Sett ett kryss pr. linje)
Hvor ofte spiser du frukt? (Sett ett kryss pr. linje)
m. 1-3'&. uk:r 1pr. 2-3.5;1. Md.pgr. %13&; 1uﬁ ul(‘:r ulg ‘J'ﬂ' 22:
4 oY ) Eplenparer (T’A E R
YLTET opoal | (4, |- TROS))
(BRONCET) Baarer B OER)
((+ HAGEAN (e oo | (FROKT N )
\ < "
( 1AGHV T) g\el:: :‘?yzs s;lisi;:)du ulike typer grannsaker?
el e I A
: : Kél (KAPALHODE ).
Vz!zre kommer sgaml's’mzl om flskepélie‘gg.d Kalrot (KALRA )
P& hvor man skiver pr. uke har du i 7
giennomsniﬂg:me dret spist? (Sett ett kryss pr. linje) m’::"w ( Eh ;g}fd: L—\
Puke ke | Proke | P ke | Pt | | rossemy 0| (FALANDI NG)
Cemeas | (\TOHAT Androsmester | (GRONNSAK)
Sardin (olje, tomat) { 4A! i \ For de gronnsakene du spiser, kryss av for hvor mye
Smllﬂ. sildesalat >y ‘il_'l' 3 du spiser hver gang. (Sett ett kryss for hver sort)
Kuvhl (( AV %’:‘:2) : DJ;?K%}:M 12tk [ 24 stk
jfunts TUNELS
Laks, reyktgravet (6 % - kal D%é?éﬂgbﬁk 1rea [Hova
Annst fiskepdlogy ( Al ) - kalrot O 1‘2?5?9"&] 1iea Hova

Dersom du bruker fett pa brodet, hvor tykt lag pleier
du smere pa? (En kuvertpakke med margarin veier 12 gram).

(Sett ett kryss) (T\/ KT Lﬁa)
[ skrapet (3 g) [ tynt lag (5 g) [] godt dekket (8 g)
Utyktlag (12 g)

Hva slags fett bruker du vanligvis pa t?
(Sett gjerne flere kryss) (:FE“’ BROD

bruker ikke fett pa bredet
smor

hard margarin (f. eks. Per, Melange)

oood

myk margarin (f. eks. Soft)

- broccoli/blomkal ﬂﬁ?&éﬁ@ﬁ‘gma D 5+ buketter

- blandet salat %?\ﬂ@hﬂ'(ﬂ sa [asa
- grennsakblanding ﬂ@@%ml dl D 3+di

Hvor mange poteter spiser du vanligvis (kokte, stekte,
mos)? (Sett ett kryss) (:POT AT |S)
D spiser ikke/spiser sjelden poteter

O 14 pr. uke s pr. uke
O+ pr. dag P pr. dag
Os pr. dag [ 4+ pr dag
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Hvor ofte bruker du ris og spaghetti/makaroni ?
(Sett ett kryss pr. linje)

C ] P
Ris (RIE6RYN)
maiaon’ | (MAKARON|)

Hvor ofte spiser du risengrynsgrat? (Sett ett kryss) (‘Rm?a')
D aldri/sjelden D1 pr. mnd D 2-3 pr. mnd D1+ pr. uke

Vi vil gjerne vite hvor ofte du pleier & spise fisk, og ber
deg fylle ut sparsmalene om fiskeforbruk s& godt du kan.

Tilgangen pé fisk kan variere giennom aret. Vzer vennlig &
markere i hvilke arstider du spiser de ulike fiskeslagene.

aldri/[llke mye| vinter | var hest
sjelden |nele ret

Torsk, sel, hyse, lyr | (LYR)
Steinbit, fiyndre, uer| (VE R
Laks, orret (OH ET)
Makrell (MAXRVAAR)
siid (5. DUAAR)

Med tanke pé de periodene av &ret der du spiser fisk,
hvor ofte pleler du spise falgende? (Sett ett kryss pr. linje)

Hvor ofte bruker du felgende typer fiskemat?
(Sett ett kryss pr. linje)

\.)..wld'gm :n':lrd |2.:ug 1&: 2;&'
fokepuddlg (FISKKAKE)
Flskeboller F1£ \
?nﬁﬁm"'-“ s (PLIURKFIS
fiskepinner (FR\T‘IFZ)
Fiskesuppe T (:F LPP
Andre fskeretier (ANDRERS)

Hvor stor mengde pleier du vanligvis & spise av de
ulike rettene? (Sett ett kryss for hver linje)

- fiskekaker, fiskopudding (stk.) mkaENGD) s
- fiskeboller (stk.) { BOWH ENEb)z s Ose O7e
- plukisk, fiskegrateng (@) (P{Lybsl ﬂl@@] 5+ C

-rtyrisk, iskepinner (stc) (PRENGDY [Jse L7+
- fiskesuppe (d) (<SP HEN@}-Z Uas Oss

1 tillegg til informasjon om fiskeforbruk er det viktig & f&
kartlagt hvilket tilbehar som blir servert til fisk. Vi ber deg

derfor krysse av for hvor ofte du pleier bruke ulike typer
tilbehar til fisk.

Hvor ofte spiser du folgende til fisk? (Sett ett kryss pr. linje)

'.;.":".- :.;’Ii 2:5 ‘u:o' 2-:: ’.‘L&" ;.lg‘lln :n:I 2::; 1&:. 2:‘ 3
L (KODETHISH) ollr fast (5H =
margenn EVIET)
ot e i (ATERTRD) Bacons (BALOW)
Stwinit, (4TEINB(T) Remulade (REHOUADE )
Lo re, (L KS)_ Setarromme (35%) 4seTeR) |
asebred fo\\’\&" Lettramme (20%) (L_ET
o (GILD Saus med fett (hvit/brun) )
g oo [mmmmone | (seeE)

(Sett ett kryss for hver linje)

- koktfsk (skive) (KOKTSKIW)s (2 [as
- stekt fisk (stykke) (STEIMTEMYS (J2 [as

Hvor mange ganger pr. &r spiser du fiskeinnmat?
(Sett ett kryss pr. linje)
0 1-3 46 79 10+

Rgn (ROGNYD 0O O O O
Fiskelever (LVEYER)] O O [O
Dersom du spiser fiskelever, hvor mange spiseskjeer
pleler du spise hver gang? (Sett ettkryss) (FISKE\EV. )
1 O2 OsaOse O7s

For de ulike typene tilbehgr du bruker til fisk, veer
vennlig & kryss av for hvor mye du vanligvis pleier
spise.

- smettetfast fott (ss) (SMEWTED)e (11 [2s [Jas
- baconfet (ss) (mcadﬁﬁ)l:l e 01 Oz Oes
- remulade (ss) (REHU 12 D1 Dz |:|3+
- seterramme (ss) (6E 1/2 D1 Dz-a D4+
- lettramme (ss) (LE\TZO@)‘E 0+ Oes O
-saus medtott (@) (SEVGFEDS) (e (11 o
- saus uten fett ) (| EKEQE@@] as (11 o
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[(

Spiser du etter egen oppfatning nok fisk? (NOKFISK) Vi ber deg fylle ut hovedrettene til middag en gang til

(ua [ Nei

Hvis nei,

hvorfor spiser du ikke mer fisk ll.g? Viktig Meget
viktig

viktig
~torhoy pris . (HOYPR lﬁ) .=
- for lite utvalg . .(LI.TEUT.V) EHe-E
- for ujevn tilgang . CT ! L.(JANé) O ad
~ kvaliteteten varierer .(.KV.A\AT@ O
- uten tilgang pé ferdigretter me
- lukt ved tilberedning (LUKT) (1. [
- vanskelig & tilberede (TILBERED )[]
- smaken (3'#\5() ........ D D
— familien liker ikke fisk (FAMILIE) [
- annet, angi G AMI\)ET\

O O EECEE B0 E] E

_Hvor ofte pieier du bruke talgende Kjott- og

jeerkreretter? (Sett et kryss for hver rett)

aldrl/ | 1pr. .1%.2+.

'smns(;ip-;.cwln,m) %HME\K‘ e
Koteletter (KOTBEVWETT)

L (BIFE

et (KARBONAD)

Kisttpolser (KFomROL)

S (W ENER)

Grytert,lapskaus ( )s)

Plzza mikjott (P12ZA)

L] (KYLninG

g (k301D

Dersom du spiser steik eller koteletter, hvor mye

‘pleier du & spise? (Settett kryss for hver linje)

Steik (skiver) O ‘H‘/E@'E { K) B 4+
Koteletter(stk) L{WYEKOTE)  [l112  Hoas

Dersom du spiser folgende retter, oppgi mengden du
vanligvis spiser: (Sett ett kryss for hver linje)

- kjottkaker,

karbonader (stk) ( KARBM EN!SDj 3 [Has
- Kotipoiser (stk)  (POLemeNe) (2 [ s
- wienerpalser (stk.) (W]ENHM)] 3 [ a4+
- gryterett, lapskaus (dl) (@W{E%D)D 5+

- pizza m/kjott m 7 ?-TH E&H@) sl

(stykke a 100 g)

Hvor mange egg spiser du vanligvis i lapet av en uke
(stekte, kokte, eggerare, omelett)? (Sett ett kryss) (Ew)

Oo Ot O2 Osz4 Ose Oz

som en oppsummering.

Kryss av i den ruten som passer hvor ofte du i gjennomsnitt i lapet av
siste &r har spist slik mat til middag

5+ 4 3 2 1 23 1 nesten
pr. pr. pr. pr. pr. pr. pr. aldi
uka uke uke uke u mnd mnd

Rent kjott CB&EM»ED O Od
Oppmalt kjott E](E]A[DTlt )D B

ot e ECPE’nmn [l 10O

Mager fisk D( MH__LD%
SKHI O D

(torsk o.l.)
Fiskemat

Hvor ofte spiser du bakervarer som boller, kaker,
wienerbred, vafler, smakaker?

(Sett ett kryss for hvert slag)

aldri/ [tpr. [23pr. [tpr. |2-3pr. [46pr. [7+pr
pr. |23pr pr. |46 pr. (7+pr.
Bakervarer ( E\/R:‘)

Hvor ofte spiser du iskrem (til dessert, krone-is osv.)?
(Sett ett kryss for hvor ofte du spiser iskrem om sommeren, og ett kryss

for resten av aret)
aldri/ 1-3pr 1pr. 2-3pr. 4+pr.
sjelden mnd  uke uke uke

-omsommeren (SOHMERI [ I
- resten av aret (ﬁf\@\"@) [

Hvor mye is spiser du vanligvis pr. gang? (Sett 51: kryss)

O1a O2a Oada asal

Hvor ofte spiser du sjokolade? 510 )
(Sett ett kryss) ( KO)

O aldri/sjelden ] 13 pr. mnd O 1 pr. uke
2-3 pr. uke 4-6 pr. uke O 1+ pr. dag

Dersom du spiser sjokolade, hvor mye pleier du
vanligvis & spise hver gang? Tenk deg storrelsen pa en
Kvikk-Lunsj sjokolade, og oppgl hvor mye du spiser i forhold til den.

(Sett ett kryss)

e O D3/4 1015 Oos
Kosttilskudd

Hvor ofte tar du felgende kosttilskudd? For tran og

tranpiller veer vennlig & sette ett kryss for vinteren og ett kryss for resten
av aret; ogs4 om du bruker det like ofte gjennom hele aret.

aldri/ 1-3pr. 1pr. 2-3pr. 4-6 pr. dagilg
sjeiden mnd uke wuke uke
Tran,

-omvinteren (TRANY/INT) [J
- resten av dret (‘[‘RQ‘N&@

Tranpilier,

D

- om vinteren (VINW%))D S
av wH i

b ENC

KARPS
Andre kosttilskudd ( L@UD@
navn .. (TLLINAVN)

oooo 0Od
oooo oo
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Dersom du tar tran, hvor mye pleier du ta hver ang?  Hvor ofte spiste du fisk til middag som barn?
O1ts Oess O1ess (%‘W*Ng Petetirm (BARNTISK)
aldri/sjelden 1 pr. mnd. 2-3 pr. mnd 1 pr. uke

Dersom du tar tranpiller/kapsler, hva heter de og hvor O
mange tar du hver gang? 2pr. uke 3 pr. uke 4+ pr. uke

navn: .... CTRP&NNA(VM) ............ stk. pr. gang:mNﬁW):' O

Dersom du tar fiskeoljekapsler, hva heter de og hvor | hvilken grad mener du kostholdet ditt
mange tar du hver gang? har betydning for helsa? ( KOST: HE%S)

navn: (:H{)KNAVN\ stk. pr. gangfﬂsm@ingen/svaan liten [Inoen [Jstor [sveert stor

Dersom du | begynnelsen av sommeren soler deg
R 5 T )
Nm D [ brun uten forst & veere rad [ red
Er du total avholdalgvlnne‘I Oua  Onei

Hvis Nel, hvor ofte og hvor mye drakk du | [ red medsvie [ rad med svie og blemmer
¢l
glennomsnitt siste aret? (Sett ett kryss for her linje)

Hvor mange ganger pr. &r er du blitt forbrent av solen
slik at du har fatt svie og blemmer med avflassing |
aldr/ 1pr. 2-3pr. 1 m 2-4pr. 56pr. 1+pr. etterpa? (ett kryss for hver aldersgruppe) (
sjeiden mnd ke uke dag

mnd ul u
Alder Aldrd Hoyst 23g | 459 6 eller
21 (1,1 (dﬂb@é@ 0 0 e 1 Fortoar [ E;\S proar| ok | prds | fer ganger
Vin (glass) (\Eh\ldﬂf-\@) O 000 101948 |(30LBag)

BRE (ERGKERYO O 0 0] g {Hpd)

= Hvor mange uker i gjennomsnitt pr. ar har du vaert
Mikrobolgeovn pa badeferie i syden eller i Norge? ]

Har du mikrobgigeovn? (Hle)] Ja [ Nei Alder Aldri il -~ -
Fer10ar [ (SYDENIR)
Hvis Ja; hvor mange ganger pr. uke 10-198r | (<1 2%)
bruker du mikrobglgeovnen til nger pr. uke 2
middagslaging? (M| K’RO\-“’D)‘l :0-4: r | (&Y 38
annet?  (ANNENMAT) Or&r | (SYDENYS
Hvor ofte har du solt deg i solarium?
(
or en | 1 2 ganger[3-4 r| oftere .
Hvlof mang: ganger pr. méned = | Ssen | x| o | e o
spiser du pa: ganger pr. mnd. For 10 ar 213
kafeteria/kantine  (KANTINE) ... - 1010 & F) t:\“‘lz%
plzza/hamburger restaurant (?\Ziﬂ&ﬁﬁ) 20494r | (SDLARRR)
hvitduks-restaurant ¢ HVTI"DUK) ........ 50+ &r ( qu R )
Hvilken solfaktor bruker du? Péske  Sommer
o) rree)

or 10 &r siden (PARSKI) (SOMHERA
Hvor mye melk drakk du som barn hver dag? (RARNMELK vor ofte dusjer eller bader du?

Odrakkikke  [J1-3 glass [ 4-6 glass

D 7 glass eller mer '1"3'5'3 Ja& pts ukge pﬁlge w?-?ka pr??nrgd. sb:ilgnen §
Med sape/shampo | (MEED K f

(B‘\RN@RON Uten s&pe/shampo ( UTE ';3

Hvor ofte spiste du grennsaker til middag som barn? :
O aldri 14 gang i uken eller mer sjelden Takk for at du vi//e delta i g
23 ganger i uken [ 4 elter flere ganger pr. uke undersakelsen §

o2
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Questionnaire Example 2 (with five n-3 PUFA intake frequencies)

KVINNER OG KREFT KONFIDENSIELT "™

Hvis du samtykker i & vaere med, sett kryss for JA i ruten ved siden av.

Dersom du ikke gnsker & delta kan du unnga purring ved & sette kryss SKIEMAT YPE
for NEI og returnere sk]emaet i vedlagte svarkonvolutt.
Vi ber deg fylle ut sparreskjemaet s& neye som mullg.

Skjemaet skal leses optisk. Vennligst bruk bla eller sort penn.
Du kan ikke bruke komma, bruk blokkbokstaver.

SAMT YK
Med vennlig hilsen Jeg samtykker i & delta i a0

Eiliv Lund sporreskjemaundersokelsen NEI [
Professor dr. med

Forhold i oppveksten Overgangsalder

| hvilken kommune har du bodd lengre enn ett &r? + Hes 4 Feoaiimendla imenabmsi oEEme 3 LVs\é

Alder
[(ua [ Har uregelmessig menstruasjon
1. Fadested: BOKOM M1 _rra PO¥1G¥ 41 a L Vetikie (menstruasion utebiitt pga. sykdom o)

5 BoKOMMZ. Fra 180 42&’ My M = g :::k av hormonpreparat med gstrogen
3. Bokomm3  Fra M\Ar til m & Hvis Nei; -

i BORTMENS Ve
4. _POKommA _ Fra M‘Hr til m ar PP G001 SbpEet ), Ao Aelys

operert vekk eggstokkene?

5._Bokomms Fra Mér til M ar operert vekk livmoren?
annet?
6. BoKommg Fra Ar il mér

Alder da str rte?
7._Bokomm? Fra Boxlieh ar 1 Bokm ar e AR h ALD

Graviditeter, fodsler og amming

Elb[:ﬁ:@ e

Hoyde og vekt Har du noen gang veert %r;vld? 5 Ja[] Neil ]
" AV
Hvor hoy er du?gneiecmy TOYDE ‘I‘ Hvis Ja; fyll ut for hvert bam du har fadt opplysninger om fadsels-

&r og antall maneder du ammet (fylles ogsa ut for dadfadte eller for

Hvor mye veide du da du var 18 &r? heie kg) T bam som er dede senere i livet). Dersom du ikke har fadt bam fort-
setter du ved neste sparsmal.

Hvor mye veier du i dag?qheie xs) VEKTANA_ Barm Fadsel .

ﬂ

i

ammhg

@ [aahs |

Kroppstype | 1. klasse. (Sett ett kryss) Kp PSTY Qdu >
[Cveldig tynn [ltynn [Cnormat [liykk ?Sveldig tykk 2 |ptrs M 6 IE: dre [ﬂm_]
Selvopplevd helse 3 lEQdISJ M % 'Eﬁdld [ﬂldﬂl]
Oppfatter du din egen helse som; (Sett ett kryss) + b bm'hﬁ—-' 8 I&d:&l ‘ﬁlﬂh&l
Meget god O @od O Darlig O Meget darlig Bruk av hormonpreparater
EGENHE LS med ostrogen i overgangsalderen
- Har du noen gang brukt gstrogen-
Menstruasjonsforhold tabletter/plaster? 1ABBRUK Jal] Nei[]
Hvor gammel var dmu da du flkk menstruasjon forste Hvis Ja; hvor mange &r har du brukt
gang? ENSALD + m ostrogentabletter/plaster i alt?_[A1BAAR |
Hvor mange &r tok det for menstruasjonen ble Hvor
o= gammel var du forste gang du
regeimessig? MENSRE G brukte pstrogentabletter/plaster? Jﬁﬁﬁ___t_f-l_—l__l
[ Ett ar eller mindre (] Mer enn et &r
] Adri ] Husker ikke Bruker du tabletter/plaster M?_‘T%%IA])AA Nei[]
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UTFYLLENDE SP@RSMAL TIL ALLE SOM HAR BRUKT

ELLER BRUKER PREPARATER MED @STROGEN | FORM +

AVTABLETTER ELLER PLASTER.

Hvis du har svart «nei» p& spgrsmalene om hormonbruk i over-
gangsalderen, kan du ga videre til spersmalene under «P-
piller». Har du svart «ja», ber vi deg utdype dette neermere ved
4 svare pA spersmélene nedenfor. For hver periode med
sammenhengende bruk av samme hormonpreparat haper vi du
kan si oss hvor gammel du var da du startet, hvor lenge du bruk-
te det samme hormonpreparatet og navnet pa dette. Dersom du
har hatt opphold eller skiftet merke skal du besvare sparsmélene
for en ny periode. Dersom du ikke husker navnet pa hormonpre-
paratet, sett «usikker». For & hjelpe deg til & huske navnet pa hor-
monpreparatene ber vi deg bruke den vedlagte brosjyre som
viser bilder av hormonpreparater som har veert solgt i Norge.
Vennligst oppgi ogs& nummer pa hormontabletten/plasteret som

star i brosjyren.
+

Alderved Brukt samme hormon-
§ start tabbnlp!h amerlds plastel
sammenhengent
;§ ar Aned

« tneeon| ionlmed iadad  Tobabs]

T T

Har du brukt p-piller eller  PPjj| £
minipiller? Ja[] Nei[ ]

Hvis ja, hvor mange &r

har du brukt p-piller i ait___PPFoT PoAA @

Bruker du p-piller n&? PPNAA al] Neil ]

For p-pillebruk ansker vi & fa vite navnet gé illen, arstallet

du startet & bruke den og hvor lenge du brukte dette merket

sammenhengende. Dersom du har hatt opphold eller skiftet

merke start pa ny linje. For & hjelpe deg & huske navnet ber vi

ggg bqlxke len vedlagte brosjyren. Vennligst oppgi nummeret
p-pillen.

Alderved  Brukt samme p-piller P-piller
3 start sammenhengende (se brosjyre)
Navn

F & méned Nr.

1 [P lpehedlepha pkadt |
o lrpdz | oso loonnd pehaib2 |
TS L N —
S v 1 7 71—
L L —
o leede |looreq |eantund otk |

Hormonspiral

Har du noen gang brukt  LEVONOVA
hormonspiral (Levonova)? Jal]

Hvis Ja; hvor mange hele @r du brukt
hormonspiral i alt? AN LEVO

Nei [

il
Hvor gammel var du ferste gapg dufikk
innsatt hormonspiral? ALDLEVD lI'

Bruker du hormonspiral nd? . Wkp Nei[]
NARLEVO

@strogenpreparat til lokal bruk i skjeden

Har du noen gang brukt estrogen-

krem/stikkpille? _ KREMBEUK Ja[ ] Neil ]

Hvis Ja;

bruker du krem/stikkpille nd?__Ja[ ]  Nei[]
KREMNAA

Andre legemidler

Bruker du noen av disse legemidlene daglig n4?

Fontex, Fluoxetin____ FONTEX ,JaD Neil]
Cipramil, Citalopram, Desital C(PRAMla[ ] Nei[]
Seroxat, Paroxetin ___SEEOXAT  Jal ] Neil ]
Zoloft __20L0FF __ Jal] Nei[ |
Fevarin Fevarin _Jal]  Neil
Cipralex. _ CiPRALEX Ja[]  Neil

Hvis Ja; hvor lenge har du brukt

Méneder Ar
dette legemidlet sammenhengede? L m

Har du benyttet noen av disse X
legemidiene tidligere? LYKKET/p 2 B e
Ar

Hvis Ja; hvor lenge har du benyttet II‘

disse legemidiene | alt? i i i

Har du eller har du hatt noen av felgende sykdommer?
Hvis ja:

Ja Nei  Alder ved

Cikkedral]
C#bparal
Wiedial]

O
l:ll

Kreft. KeerT O
Hoyt blodtrykk . HYPERTE [
Hjertesvikt/hjertekrampe HJERITE [

HierteinfarktINF ]
Slag. Stisnata e SIEAGH s 0 [H] D
Sukkersyke (diabetes). DiAiB OJ D

O feppachy

Depresjon (oppsakt lege) DMEPRLEGE[ ]

I

L v

A" g
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oo Wttt

Har du | Igpet av livet roykt mer enn a’é’ Roy. Vi ber deg angi din fysiske aktivitet etter en skala fra
100 sigaretter til sammen? Ja Nei sveert lite il sveert mye. Skalaen nedenfor gar fra 1-10.
Med fysisk aktivitet mener vi bade arbeid i hjemmet ogi
Hvor gammel var du da du tok din I’ gsslw«-ln.s sa;tmlz trening 0% atntrz‘aﬁn 1‘&’Si5kbakﬁvi“9t S%ﬂ;lt tur-
i ing o.l. Sett kryss over det tallet som best angir di
TRENER Sigaret SIGALDER niva av fysisk aktivitet.
Hvis Ja, ber vi deg om 4 fylle ut for hver aldersgruppe Alder Svaert lite Sveert mye

oA pas oS 1 | ntori] 2] B[S
v

Antall sigaretter hver dag SOQrAKTS( m%%%%%

ldag AT ﬁz@‘ .

Alder 0 -4 59 1014 1519 2024 25+
1014 O [JRoEAVT [ b ) ] i [or] :;:sre mr:rng: :II:::; :f;_ggg i glennomsnitt gér eller
st O RYEMTISIE O O
e O REYKBVEZ6290 O I e, e it ey
ww O RONKANT 3440 O Sh4TvVINT EI T _ il o]
oot ORYKANTHON O O o aqmaned O O O
o o5 IRNCAVEROmMMD O e som O O -
2B Het GAITHEST O 0O O

Royker du daglig na? ROY KNAA O O

Roykte noen av dine foreldre da [z}

dp var barn? Rok BAeRN For hver av felgende aktiviteter du deltar i,

Hvis Ja, hvor mange sigaretter roykte de ber vi deg oppgi mi

til sammen pr. dag? RoKB, ANT du bruker i gjennomsnitt til hver av aktivitetene.

Fritidsaktivitet  vinter var

Sommer Hest
S 75417 L D

Har noen nzere slektninger hatt brystkreft? L&l =
P SO, o iy 1 o

Handarbeid/hobby m m @ﬁa Em&
Dater  bATTER (1 (O [J Aoohr] | MR EAR 1558 BTgE
Mr___ Mo, [0 O [ Adodes) . BB ]
S S0STER 01 O O Aloshd gy i, (8

[ ammosratiundorsokeise B

" Hvor mange hele timer pr. dag bruker du
Har du veert til undersakelse av brystene med A 5
4 s arbeidsplassen mshnitt til &
mammografi_ MAMMO™  Ja[] Nnei[] PA L igenmionrenit e

Sitte SHITE. T« st [:]
Hvis Ja; MAMMO ALD
hvor gammel var du ferste gangen? melesy . I‘ Sia STAA— ey %l
Hvor mange ganger har du veert unigamm Ga G'AA I:
-etter invitasjon fra Mammoérggpr;log?ammg;_,, III Lofte ke OFTE

-etter henvisning fralege. MAM | EGE (I' Tunge loftipleie T AN G PL L ) D

H t hele eta ]
-uten henvisning fra lege /1A M U | E GE| ,_—l_] d:‘:rg]n;:?\go‘:nsrralﬁtp::.(d:ge. %%gépgg :!:]
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Péavirker noen av felgende forhold kostholdet ditt?
(sett gjerne flere kryss)

K oST
ot JEr vegetarlaner/vegfa:{er [JHar anoreksi KoST2 5
2 [_|spiser ikke norsk kost til daglig 1 0ST3
3 [ ]Har allergi/intoleranse 055 [_|Har bulimi K0ST4 lz

Vi er interessert i & f& kjennskap til hvordan kostholdet
ditt er vanligvis. Kryss av for hvert sparsméal om hvor ofte
du i gjennomshnitt siste aret har brukt den aktuelle mat-
varen, og hvor mye du pleier & spise/drikke hver gang.

Hvor mange glass melk drikker du vanligvis av hver

type? (Sett ett kryss pr. linje)
aldi/ 1-4pr. 56 pr. 1pr 2
sjelden  uke uke dag

Helmelk (set, sur). Cimedkder O D
Lettmelk (set, su__ [ Imeldett ] [
Ekstra lettmeik [ ImedkExi] [
Skummet (set, su) [ Imelkkkofm] [
Hvor mange kopper kaffe/te drikker du vanligvis av
hver sort? (Sett ett kryss for hver linje)

aldr/ 1-6pr. 1 pr. 23pr. 45pr. 67
sjeiden  uke

Kokekaffe Ulkarkekox O
Traktekaffe- DKRFE]T RAD
Pulveriatie - _J¥4FEePuL [
Svart te DSMQE O
Gronn te Cleedndre []

Bruker du til kaffe eller te falgende:

&

pr.

0000 &
O000g=+

b=

DoOooo &
O00ooo &
0o0ooo &
o o 84

Ashe Sopze
Sukker (ide kunstig setstoft T 1o T one [] 5 TRei
Melk eller fiate L__Iaa%]mi ua L:_]Nei
KA TE
Hvor mange glass vann c,iﬂrﬁa(er |'1'- vanllgvls’!) 3
(Sett ett kryss for hver linje)

aldr/ 1-3pr. 46pr. 1pr. 2-3pr 4+
sjelden uke uke dag dag pr.

Springvann/flaskevann Osekivevi] 0O o O

Hvor mange glass appelsinjuice, saft og brus drikker
du vanligvis? (Sett ett kryss for hver linje)

aldr/ 1-3pr. 4-6pr. 1pr 2-3pr.
sjelden  uke uke dag dag

Appelsinjtice- Choleg O O O Eul
Saftbrus med sukker L] SUBKREWs(] [0 O
saftorus sukkerri—— 1 SURKHER (O O O

Hvor ofte spiser du yoghurt (1 beger)? (Sett ett kryss)
DAldri/sjeldsn 1 pr. uke [J23 pr. uke Ca+ pr. uke

&

YoGHURT
Hvor ofte spiser du kornblanding, havregryn eller
miisli? (Sett ett kryss) moys L.l'

O Aldri/sjelden (13 pr. uke [(Jas pr. uke (1 pr.dag

4 [JKronisk sykdom oS % [_|Prever & g& ned i vekt K0ST4 7

Hvor mange skiver bred/rundstykker og knekke-
broed/skonrokker spiser du vanligvis?
(1/2 rundstykke = 1 bradskive) (Sett ett kryss for hver linje)

aldi/ 1-4pr. 57 pr. 23pr. 45pr

sjelden  uke uke dag dag
Grovtbred____[ |Be0B6REY [
__[eedphald O
Fintbred_____ Osebdri] [
[ aebdkvér [

Oooad
OOoOOé=e

Nedenfor er det sparsméal om bruk av ulike paleg%styper.
Vi spgr om hvor mange bredskiver med det aktuelle
pélegget du pleier & spise. Dersom du ogsé bruker mat-
varene i andre sammenhenger enn til brad (f. eks. til
vafler, frokostblandinger, gret), ber vi om at du tar med
dette nar du besvarer sparsmalene. +

P& hvor mange bradskiver bruker du? (Sett ett kryss pr. linje)

Opr. 1-3pr. 46 pr. 1pr 2-3pr. 44+

uke uke uke dag dag pr.
ooy Eréloyd O O O
Brun ot htfet vl 0 O O O
b biori O wheddow O O O
Hvitost, helfet. IEHT:' S Y W PP
haivietimager_____[psddr 0 O O O
Loy FBs®l O O O O
Rekesalat, itallensk o.l. Lhadese ] O O 0O

P& hvor mange bradskiver pr. uke har du i
gjennomsnitt siste dret spist? (Sett ett kryss pr. linje)

0 1 2-3 4-6 7-9 10+
pr.uke pruke pruke pruke pruke pruke

g Mmdd O O O O
Kaviar kivded O 0O O 0O
Sild/Ansjos sitd O O O 0O
Lks@raveraky  (PAAtds (0 O O [O
Annet tiskepalegg Phacebc 0 O O 0O
Hva slags fett brt;ker du vanligvis pa bredet? +

(Sett gjerne flere kryss)

[CIBruker ikke fett p& bredet ik ke 2.

(CIsmer Smor2

DHard margarin (f. eks. Per, Melange) PR 2.
[CIMyk margarin (f. eks. Soft, Vita, Solsikke) S 0F T2
[CJsmerblandet margarin (f.eks. Bremyk) Beem2
[ IBrelett LETTZ
[Lettmargarin (f. eks. Soft light, Letta) i 17,

[Imiddels lett margarin (f. eks. Olivero, Omega)
MIDLIGHT2

Dersom du bruker fett pa brodet, hvor tykt lag pleier

du & smere pa? (En kuvertpakke med margarin veier 12 gram).

(Sett ett kryss) T\/KT LAG
[Jstaapet (3g) [Ityntiag (5g) []Godt dekket (8 ) [Tyt lag (129)

Kvinner oq Kreft 36, Vinter 2004 0-033721
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\

Hvor ofte spiser du frukt? (Sett ett kryss pr. linje)

aldri/ 13 1 24 56
sjelden prmnd. pruke pruke pruke

Epler/paerer. [Eﬂ 5@ D [_—_l D
Appelsiner o.l. Bired O O O
Bananer .. [Bandnee ] [ O
Annen frukt @UKE" [ IR A ]

Hvor ofte spiser du ulike typer grennsaker?
(Sett ett kryss pr. linje)
aldri/ 13 1 2 3 45 67
sjelden pr.mnd. pruke pruke pruke  pruke pr.

oooo 3-
+ 0O0O0E=»

Gulrgtter I:t‘s oebree] O O O 0O
Kal _Okedhodel O O O O
kot Lkalgbrelel O O O O
amkkolvmomml___]OLAEKﬁ % [Etlsm #[iE) T
Blandet salat. [ SALATEL] S EIT]
oMt Dlvﬂ, O O O O
Grennsakblan-

ding e (16LANDING] (0 OO OO O
Andre grenn-

saker CeediivsAd 0 O O O

For de grennsakene du spiser, kryss av for hvor mye
du spiser hver gang. (Sett ett kryss for hver sort)
-gulmtersP;ééuLD w2 st 1ste (1128t (24 s
-kl Spjus wred H1a O1iea Haea
-kAlrotsp)sgo/ 12d le O11ea Oova

- 4 1 -2b D 34 D 5+b
-blandgtsalat ”D1d| Dzm Dadl Dum
-tomagpwwm D 14 D 12 D1 D2+
- grmnsakblandlng D 1/2dl D 1dl D 2dl D 3+dl
SPIs6eON

Hvor mange poteter spiser du vanligvis (kokte, stekte,
mos)? (Sett ett kryss) polm 5
D Spiser ikke/spiser sjelden poteter

1-4 pr. uke D&s pr. uke D1 pr. dag Dz pr. dag

3 pr.dag 4+ pr.dag

Hvor ofte bruker du ris og spagetti/makaronl ?

el aldr/  1-3pr.  1pr. 2pr.

sjelden  mnd. uke uke

s Riseryny O O O O

Spagetti, makaroni, nudler ...... D D D D
MACARY )

Hvor ofte spiser du gret ? (Sett ett kryss pr. linje)

aldi/  1pr.  23pr.  1pr. 26 1+

sjeiden  mnd. mnd. uke up':'- dpsrg

meldBT2 00 o g O O

Annen gret (havre o.l.) D D D D D D
neeoT

Os=e
+

e R s o v oo

V| vnl erne vite hvor ofte du pleier & spise fisk, og ber

fylle ut spgrsmélene om fiskeforbruk sa du kan.
Tllgangen pa fisk kan variere gjennom &ret. Veer vennlig
& markere i hvilke arstider du spiser de ulike fiskesla-

gene.
aldr/  like mye vinter var  sommer
sjelden hele 4ret

Torsk, sei, hyse, yr Y] LYB2. 3] ...
Steinbit, flyndre, uer (}Eﬂ Ugd2 M
Laks, omet_____OkeE1] ObZER,3] ...
Makrell ...mﬁmyﬂ1 2 10
sid__ Sicovaselt] »[2]

Annen fisk_Annvare(l] (2]

]
EEEEEE

LEEIRIRE]
SISISISE NS

@]

Med tanke pé de periodene av aret der du spiser fisk,
hvor ofte pleier du & spise felgende til middag?
(Sett ett kryss pr. linje) +

aldri/ 1 23 2+
sjelden pr.mnd. pr.mnd. pr.uke pr.uke

}s%imhtyse iyr KOWTF)SK [ e [ 7]
e srekTFis [

O
ﬂs;::!nrgl.t'uer _ sreinerd O
tasoret___ LAks [ [
]
]
O

=2

Makell____maKeeEL. [

sia_ sup O
Annen fisk AnnENVFLS O

O000ooa
O0Oo0o0ooa
OOO0ooOoo

Dersom du spiser fisk, hvor mye spiser du vanligvis
pr. gang? (1 skive/stykke = 150 gram)
Kokt fisk (skive) [ J1 [J1s [J2 [as
Kokrskiv
Stekt fisk (stykke) [ 11 [J1s [J2 [Ja-
STEKTSTY JI

Hvor mange ganger pr. &r spiser du fiskelnnmat?

(Sett ett kryss pr. linje)
0 1-3 46 79 10+

Rogn 2211 N T T e g
msever LEVER. [ O O O 0O
Dersom du spiser fiskelever, hvor mange spise-
skjeer pleler du & spise hver gang? (Sett ett kryss)
1 2 3-4 5-6 7+
Askeiey O ‘O &, O

Hvor ofte bruker du felgende typer fiskemat?
(Sett ett kryss pr. linje)

aldr/ 1pr. 23pr. 1pr. 2+

sjeiden mnd. mnd.  uke pr.

uke

Fiskekaker/pudding/boller [Elskddude ] O O
PlukKfisk/fiskegrateng (Plokdedsk (55 W]
Frityrfisk/fiskepinner .. [eki TE = E] L B
Andre fiskeretter _@D @fS E] [ D
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Hvor stor mengde pleler du vanligvis 4 spise av de
ulike rettene? (Sett ett kryss for hver linje)

- fiskekaker/pudding/boller (stk.) H ‘IJY) 5 sz Os Oa

(2 fiskeboller=1 fiskekake)

- plukkfisk, fiskegrateng (df) D 1-2 D 34 D 5+
i
- frityrfisk, fiskepinner (stk.) 1-2 D 34 D 56 D 7+
FRIimMENGH +

I tillegg til informasjon om fiskeforbruk er det viktig &
fa kartlagt hvilket tilbehor som blir servert til fisk.

Hvor ofte bruker du folgende til fisk? (Sett ett kryss pr. linje)
aldri/ ipr.  23pr 1pr 2+
silden mnd. mnd.  uke  pr.

Smeltet smar eldmo] O [
S eller fast A BhedrkT O O O
Seterromme (35%) Cetéd O O O
Lettramme (20%). e O O O
Saus med fett (hvithrun) vdeetrl] O O
Saus uten fett (hvit/brun) ml(lflﬂﬁ D D D

For de ulike typene tilbehor du bruker til fisk, veer
vennlig & kryss av for hvor mye du vanligvis pleier &
spise.

- smeltet smer (ss) Duz D1 Dz Da D4+
-smenetmsargas&(ss)Dwz D1 Dz Da DM
-setemn?ng_(ss) D1f2 D1 DZ DS |:|4+
..mm%p, Ow Or O Os O
-sausmgd»\;)otst@boss[]1l4 sz DSM D1 |:|2*

sausutsnfen( > Owe Owe Das 01 Oae
tkkeress

Hvor ofte spiser du skalldyr (f. eks. reker, krabbe
og skjell)? (Sett ett kryss) SKA CL DYR

DAldrilsjelden D1 pr. mnd DZ-& pr. mnd D1+ pr. uke

Hvor ofte spiser du reinkjott? ReiN KJO

DNdri/s}elden D1 pr. mnd. Dz-s pr. mnd. D1 pr. uke
Dz-a pr. uke DM pr. uke

+

Hvor ofte spiser du falgende kjott- og fjeerkreretter?
(Sett et kryss for hver rett) aldri/ 1 23 1 2+
sjelden pr.mnd. prmnd. pruke pruke
Steik (okss, svin, far) STEIK, [
Koteletter . KOTELETT <]
Biff BiFe [
Kiottkaker, karbonader KARBON AR
Polser POLSER_D
Gryterett, lapskaus. LAPSKA ve]
Pizzamed kot P12z A [
Kylling.__- Kyina []
Andre Kattretter_ KJOTT [

I I o [
(I I [ [
OO0O000004
I o [ o

Dersom du spiser felgende retter, oppgi mengden du
vanligvis spiser: (Sett ett kryss for hver linje)
- steik (skive) MYESTEIR U1 O2 Os Oas
- koteletter (st) ¥yEKOTE U101 OsOo2s
- kjottkaker, RBM,
karbonaderm) " CNGAD 1 2 O3 Oas
- palser (stk. 2 150g) Pasema 121 O 1,5 Oos
- gryterett, Ia%sé(ag% (dl;v 01203 Os Oss
- pizza ot e s ey (11 (D2 s as
Pi22MenNG

Hvor mange egg spiser du vanligvis i lopet av en
uke?(stekte, kokte, eggerere, omelett) (Sett ett kryss) EGG

DO [:’1 2 [:|3-4
D5-6 D7+

Hvor ofte spiser du iskrem? (til dessert, krone-is osv.)
Sett ett kryss for hvor ofte du spiser iskrem om sommeren,
og ett kryss for resten av aret)
aldri/ 1pr.  23pr 1pr. 2+
sjelden  mnd. mnd. uke pr.

-Om sommeren SOMMERIS] [ [ [ m[w]
RestenavaretAARETIS(] [ [ O O

Hvor mye is spiser du vanligvis pr. gang? (Sett ett kryss)

D1d| DZdI DSdI DM di 'S

Hvor ofte spiser du bakevarer som boller kaker,
wienerbrad eller smékaker (Sett ett kryss pr. linje)

ald/ 13 pr. 1pr. 23pr 46pr 14+
sjelden  mnd. uke uke uke pr.

Gjeerbakst (boller o) [BOLLBAksT(] [ [ [:01
Wienerbrad, kringle_ WJIENERSKL] [0 [O [O
waker khkdel (0 O O O
Pannekaker ks 0 O O 0O
Vafler Viarde [ O 0O O
Smakaker, kieks Bhokake] [J O O
Hvor ofte spiser du dessert? (Sett ett kryss pr. linje)
- o a e
Pudding &, o
sjokolade/karamell Khedmen] O O O
Riskrem, fromasj Fomads 0 O 0O O
hemetskmia__ Kbmédrr 1 O 0O O
Jordbaor (fiske, frosne) [deapa [ [] [ [
(rake roene)_ EwéAR O O O O
Hvor ofte spiser du sjokolade? (Sett ett kryss)
- e e
dag
merksiokolade_ MORKSYok[ ] [0 O 0O 0O
sspolade LYSSFOK (] (0 O O O
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Dersom du spiser sjokolade, hvor mye pleier du
vanligvis & spise hver gang? Tenk deg sterrelsen p4 en +
Kvikk-Lunsj sjokolade, og oppgi hvor mye du spiser i forhold til den.

MYESJOK
Owa O Ose 01015 Oos

Hvor ofte spiser du snacks? (Sett ett kryss)
aldi/  1-3pr. 1pr. 2-3pr. 4-6pr.
+ sjelden  mnd. uke uke uke

raetchips CHIRS (] 0O O O O
Andre nater NOTZANN] [ [0 [
Annen snacks . SN_ﬁ_C@/N D D D

Tran og fiskeoljekapsler

Bruker du tran (flytende)?__LKAN Ja[] Nei[]

Hvis ja; hvor ofte tar du tran?
Sett ett kryss for hver linje. aldi/  13pr.  1pr.  26pr dagiig
sjeiden mnd.  uke uke

Om vinteren TRANVINT Il F CE i@ siE]
Resten av Aret_jg ANXﬂ AR D D D [__—] D
Hvor mye tran pleier du & ta hver gang? SSTRA l\j+
D1 ts. D1/2 ss. D1+ ss.
TEPLLE
Bruker du tranpiller/fiskeoljekapsler? Ja[ ] .  Nei[_]
Hvis ja; hvor ofte tar du tranplller/fiskeoljekapsler?
Sett ett kryss for hver linje. N TS e A 8 g ol
sjeiden  mnd. uke uke

omvineren IELLEVIN 1 O O O O
Resten av énattpp 4 LA_&&D D D [:] D

Hvilken type tranpiller/fiskeoljekapsier bruker du van-
ligvis, og hvor mange pleier du & ta hver gang? ..,

Navn T F M A VN/ [I}
TFANT

Kosttilskudd

Bruker du kosttilskudd? K0STI1LL Ja(]  Neil

0
0
O
(I

Hvls J' , hvor ofte bruker du kosttilskudd?
kryss pr. o) KostorTe 1-9

Hvor mange ganger i lopet av en méaned
spiser du varm mat? Antall

Til frokost . VAKM FROK III
Tiung VARMLUNC [ | ]
Til middag VARMMI DD [I]
Tikveids_ VARMKVE) [ ]

Er du totalavholdskvinne? AV 0L Ja[]  Neil ]

Hvis Nei; hvor ofte og hvor mye drakk du |
gjennomsnitt siste dret? (Sett ett kryss for hver linje)

aldi/ 1pr. 2-3pr. 1pr. 24pr. 586pr
sjelden mnd. mnd. uke uke uke

@i (121) Belasd] O

Vin (glass) N @ﬁ SE] D D
Brennevin (am@ef ke E] OJ D
ukerHetin  [A/kbdr[] (] [

Sosiale forhold

Er du: (Sett ett kryss)
l:]g'fl L__]samboer Dugm L__‘skilt Der\ko
SIVGIFT SivsAmB SWUGIFT  SWSKILT SIEN)J]
Hvor mange ars skolegang/yrkesutdannelse har du
| alt, ta med folkeskole og ungdomsskole?

SKOLE ‘I

O0dfes=-
O0ddoez=e

Hvor mange personer %r got i ditt hushold?__ E’

RSIH 08
Hvor hoy er bruttoinntekten i husholdet pr. &r? BRUTT
under 150.000 kr. O 151.000-300.000 kr. [

451.000-600.000 kr. [_]
over 750.000 kr. I:]

301.000450.000kr. [ |
601.000-750.000 k. [ |
Hva er din arbeidssituasjon? (sett kryss)
Arbeider heltid ider deltid Pensjonist
L) Aggidornotid L] Apaderdoid L] Repoied
H mmearbeidende Under utdanning Uferetrygdet
L Homme [ g stanning [ JUterehyes
O Underanfermg O Arbeldssakende
YRket Yekeg

Yrke: [ Y(K E

Navn pé vitamin/mineratiskudd: S& ~ 1opr 1pr  28pr.  daglg
EaSTOPTE VLT RERZET [ T iordenver s stonomisks tomscid | oppveksten?
KoSTOPTER =" 1 ™ ] [ sigeeigons [] Gode OKOFORHO
KosToFTEI O O O O O + [] parlige [7] Meget darige
DT OF] ¢
L EYO 0O 0O O O Arbeider du utenders i _ da Nei
yrkessammenheng? ARBUTE O [z]
Bruker.du soyapreparater mot Ja[] Nei[ ] Hvis Ja;
plager i overgangsalderen? hvor mange timer pr. uke? ........ Sommer ... vinter
AEBYTSOM ARBUTYIN
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Far du fregner nar du soler deg? ._Ja O Nei[]
FeegNER

Hvilken gyefarge har du? (sett ett kryss) +
Oje 6&
Obrun [ gré, grenn eller blandlng bla

Hva er din opprinnelige harfarge? ‘(i;n ott kryss&
O morkbrun, svart Obrun O blond, gul [.:J red

For & kunne studere effekten av soling pa risiko for
hudkreft ber vi deg gl opplysninger om hudfarge
Sett ett kryss pa det tallet under fargen som best passer

din naturlige hudfarge (uten soling) + HUPFARGE

Hvor mang ganger pr. ar er du blitt forbrent av solen
al

slik at du har fatt svie og blemmer med avflassing
etterpa? (ett kryss for hver aldersgruppe)
Alder Aldri 3 Hnyﬁ. & 2-3 4-5&_ o 'geller 5
50 L gang pr. p ere gang
7 Z 3%&?2\ L, DenEl 3
%1) oar ar [eser bales 2l i 5]
LA [ e« B e o
m LI L O
2EBEM.g g g 0
Hvor mange uker soler du deg pr. &r | syden?
e B8
For.10 &r A O R -EeeEE
10-19 4r P e E e 1
2&29‘(5?2’0 ) Il I e g
o 35 1 G | e 31
f \'D - ‘“‘BD BT
Al [ e S|

Hvor mange uker pr. ar soler du deg i Norge eller
utenfor syden?

~
c
g
-

Hvor ofte dusjer eller bader du?

merenn 1g. 4-6g. 2-3g. 1g. 2-3g. sjel-
1g.dagl. dagl. pruke pr.uke pr.uke pr.mnd den/
aidri

med sapeishampo [_MESTAAAE] [ [ [ [
wensepeisnampo_JpTelNbAR® ] [ [0 O O

Néar Il:_r"yker du krem med solfaktor? (sstt et fiere kryss):
i péska‘r‘lk‘ [(JiNorge Pflor utenfor syden [solirie syden
[aiari SoLFaLy

Hvllken solfaktor bruker du | disse periodene?

pasken i Norge eller solferie | syden

utenfor syden

g panbeel |

For 10 &r siden

Hvor ofte har du solt deg i solarium?

2 ganger 3-4 ganger  oftere

Alder Aidd  Sjelden pr. mna pr.mnd. pr.mnd enni .ﬂ"’

CSOLARIO

Fgr?g—)_ ar O
D [=]

%’zf* Lk
was ér E])# =
O

SoLA}Q Ori\j%)lj
ol_ 4 O

iste 12 mnd.

OO0O00OoOoo s
OD0000Os

Hvor mange urogelmoulgo foflekker storre enn 5
mm har du sammenlagt pa begge beina (fra teerne tii
lysken)? Tre eksempler pa feflekker starre enn

5 mm med uregelmessig form er vist i nedenfor.

Oo 01 O3 (ae 712 [ 13-24 [Jos+

5 mm +
Hvor ofte bruker du felgende hudpleiemidier?

(Sett ett kryss pr. linje)

aldri/ 13 1 2-4 56 1 2+
sielden prmnd. pruke pruke pruke prdag  pr.

dag
ansiskem _[BvsHeEm ] O O O
Handem __HANDkREM] [0 [0 [
Bbeskdr O O 0O
Phrdlyhe 0 O O

Body lotion...
Parfyme ..

|
Qo000

Til slutt vil vi sperre deg om ditt

Ly QN 0%(’,‘ (/0)1 o dor e olerme samtykke til 4 kontakte deg pé nytt pr. post.

Fer 10 & O O OJ [=] 0 Vi vil hente adressen fra det sentrale personregister.
o9ar  (Nof®loi@) O O al  Neild NYSAMTYK
20208r  [(NoR20QR U Ll Er du villig il 4 avgi en blodprave?
jg;szrar E(%O%L?QE%IMD g Jal] Nei(] BLOD PRO\/
s e Eé’\f ORGSIRY O O Takk for at du ville delta i undersgkelsen

panskenol | sindeet Mﬁ
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Appendix 3

Stem-and-Leaf Plot

2114.00
2214.00
3715.00
5383.00
6917.00
7943.00
8558.00
8180.00
7840.00
7415.00
6545.00
5833.00
4936.00
4167.00
3505.00
2926.00
2375.00
2018.00
1653.00
1297.00
1064.00
821.00
693.00
112.00

© 0 N O 0~ WNPE O

I
A W N P O

21.
22.
23.

. 0000000001333345678899&
. 001122334455666777888999
. 000111122223333444455556666777778388899999
. 00000111111222222333333444444555556666667777778888839999999
. 00000001111111222222233333334444444555555556666666777777778888888899999999
. 00000000111111112222222233333333344444444455555555666666666777777777388883888999999999
. 00000000011111111112222222223333333334444444445555555556666666666777777777838838888999999999
. 0000000001111111112222222233333333444444444555555555666666666777777777888888888999999999
. 00000000111111112222222223333333334444444445555555566666666777777778388883899999999
. 0000000011111111222222223333333344444444555555556666666777777778888888899999999
. 0000000111111122222223333333444444455555556666666777777738838889999999
. 00000001111111222222333333444444555555666666777777888888999999
. 00000011111222222333333444445555566666777778888899999
. 00000111122222333334444455555666667 77783889999
. 000011112222333344445555666677788889999
. 000111222333444555666777888999
. 00011122333445556667778899
. 00112233445566778899
. 001122334455667889
. 0012234456789
. 0123456789

0123456789
0123456789
0&

3092.00 Extremes (>=232)

73



Fish intake percentiles

Fatty fish Fish and fish products Lean fish

N Valid 101316 101316 101316
Missing 0 0 0
Mean 15.96 97.59 30.51
Median 11.44 87.15 23.66
Std. Deviation 19.260 60.041 29.664
Variance 370.965 3604.930 879.944
Range 495 893 245
Minimum 0 0 0
Maximum 495 893 245
Percentiles 5 0.00 22.39 0.00
10 0.00 34.15 0.00
15 0.00 42.74 4.13
20 1.60 49.90 6.27
25 412 56.38 9.69
30 4,95 62.46 12.54
35 6.60 68.36 15.77
40 7.84 7451 16.53
45 9.65 80.73 20.38
50 11.44 87.15 23.66
55 12.87 93.77 27.17
60 14.82 100.76 28.26
65 16.60 108.43 32.21
70 19.31 116.76 39.43
75 21.86 126.56 40.76
80 25.03 138.09 50.16
85 28.68 152.82 54.34
90 35.44 172.90 67.93
95 48.36 206.55 81.51
96 53.54 217.58 95.10
97 58.03 232.63 108.68
98 67.93 254.10 108.68
99 85.80 292.29 135.85
99.1 88.11 298.43 138.04
99.2 91.21 305.33 145.92
99.3 96.41 312.90 163.02
99.4 102.70 323.47 163.02
99.5 109.96 333.92 163.02
99.6 115.82 350.43 163.02
99.7 127.40 372.34 163.02
99.8 147.46 402.75 176.61

99.9 181.39 454.04 203.78



Appendix 4

Correlation (Pearson r) matrix: Covariates.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 Age
2 BMI 0.08
3 Smoking -0.08 -0.06
Physical
4 activity -0.05 -0.16 -0.05
Self-
reported
5 health -0.09 -0.11 -0.12 0.24
6 Education -0.22 -0.09 -0.15 0.05 0.17
7 Menopause 0.54 0.06 0 -0.01 -0.06 -0.13
8 Breastfed -0.04 -0.01 -0.02 0.03 0.03 0.01 -0.03
9 Parity 0.13 0.06 -0.06 0.01 -0.02 -0.15 0.06 0.46
Fatty fish
10 intake 0.1 0 0.01 0.06 0.03 0.07 0.06 0 -0.03
11 Fishintake 0.12 0.03 0.04 0.06 -0.03 -0.06 0.07 0.02 0.05 0.54
Lean fish
12 intake 0.15 0.04 002 0.01 -0.06 -0.16 0.08 0.02 0.1 0.17 0.73
Total fatty
13 acids -0.09 -0.09 0.05 0.08 0.02 0.05 -0.02 0.05 0.03 0.2 0.31 0.12
Saturated
14 fattyacids -0.09 -0.09 0.04 0.06 0.01 0.04 -0.03 0.04 0.04 0.1 0.22 0.09 0.95
15 Fruitintake 0.08 0.02 -0.15 0.12 0.08 0.11 0.07 0.01 -0.02 0.14 0.12 0.02 0.07 0.04
Vegetable
16 intake -0.02 0.01 -0.02 0.13 0.05 014 0.02 0.02 -0.03 0.23 0.26 0.08 0.17 0.1 0.32
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