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Summary

The present work includes participants from two cohorts: The Norwegian Women and Cancer
(NOWAQC) study (paper 1 and 2) and the HELGA study (paper 3). The NOWAC Study is a
population-based prospective cohort study that started data collection in 1991, and consists of
more than 172,000 women. The HELGA study is a population-based Scandinavian cohort,
consisting of 119,978 men and women from: NOWAC, The Northern Sweden Health and
Disease Study Cohort and the Danish Diet, Cancer and Health Study.

Potatoes are the world’s largest food crop after wheat, rice and corn. Potatoes are an
important source of fiber, niacin, vitamin C, proteins and several minerals. Studies on health
effects of potatoes have found associations between potato consumption and cardiometabolic
health and several cancers, but the scientific literature on the health effects of potato
consumption is scarce and contradictory. Additionally, potatoes have a high glycemic index
(GI) and glycemic load (GL), and studies have shown that food with high GI and GL are
associated with increased risk of several chronic diseases, such as type 2 diabetes, heart

disease and several cancers, including colorectal and pancreatic cancer.

The aim of this thesis was to Cross-sectionally investigate what characterises women who eat
potatoes (Paper 1), investigate prospectively the association between potato consumption and
colorectal cancer risk (Paper 2), and to investigate prospectively the association between

potato consumption and pancreatic cancer risk (Paper 3).

We found that the high potato consumption group consisted of more elderly women and
women with lower socioeconomic status. Health-related factors like smoking and diabetes
were found to influence potato consumption (Paper 1). Further, we found that high potato
consumption was associated with an increased risk of colorectal cancer among women with a
BMI <25 kg/m? (Paper 2). Lastly, we found that a high potato consumption was associated
with an increased risk of pancreatic cancer, although the association was only significant for
women. In addition, there was an interaction between potato consumption and age, and age-

specific analyses showed only significant association for the oldest age group.

More research is needed in order to clarify the associations between potato consumption and
colorectal and pancreatic cancer for particularly paper 2 and 3, and our results emphasize the

need for more research on the topic.



Sammendrag

Dette arbeidet inkluderer deltakere fra to store kohorter: Den norske Kvinner og Kreft-studien
(artikkel 1 og 2), og HELGA-studien (artikkel 3). NOWAC-studien er en nasjonal prospektiv
befolkningsundersgkelse som startet sin datainnsamling i 1991, og som bestar av mer enn
172,000 kvinner. HELGA-studien er en Skandinavisk prospektiv befolkningsundersgkelse,
bestaende av 119,978 kvinner og menn fra NOWAC, Northern Sweden Health and Disease
Study Cohort, samt the Danish Diet, Cancer and Health Study.

Poteter er den fjerde viktigste matplanten pa verdensbasis, og er en viktig kilde til blant annet
fiber, niacin, C-vitamin, proteiner og flere mineraler. Det er fa studier pa helseeffekter av
potetinntak, og de fa studiene som finnes har vist motstridene resultater. Noen studier har
likevel funnet sammenhenger mellom potetinntak og hjerte-kar-sykdom og flere krefttyper. |
tillegg har poteter en hgy glykemisk indeks og glykemisk belastning, og studier har vist at det
er sammenhenger mellom mat med hgy glykemisk indeks og glykemisk belastning og gkt
risiko for flere kroniske sykdommer, som diabetes type 2, hjerte-kar-sykdom og flere
krefttyper, blant annet tykk- og endetarmskreft og bukspyttkjertelkreft. Malet med dette
arbeidet var a gjare en tverrsnittsstudie for a undersgke karakteristikker for potetinntak
(artikkel 1), prospektivt undersgke sammenhengen mellom potetinntak og tykk- og
endetarmskreft (artikkel 2), samt & prospektivt undersgke sammenhengen mellom potetinntak
og bukspyttkjertelkreft (artikkel 3).

Vi fant at de med hgyt potetinntak var gjerne de eldste damene, og de med lavere
sosiogkonomisk status. Helserelaterte faktorer som rgyking og diabetes pavirket ogsa
potetinntaket (artikkel 1). Videre fant vi sammenheng mellom hgyt potetinntak og gkt risiko
for tykk- og endetarmskreft blant kvinner med en kroppsmasseindeks under 25 kg/m? (artikkel
2). | tillegg fant vi sammenheng mellom hgyt potetinntak og bukspyttkjertelkreft, men
sammenhengen var kun signifikant for kvinner. Vi fant ogsa en interaksjon mellom
potetinntak og alder, og aldersspesifikke analyser viste kun en sammenheng i den eldste
aldersgruppa.

Mer forskning ma til for a klargjgre sammenhengen mellom potetinntak og tykk- og
endetarmskreft, og bukspyttkjertelkreft, og vare resultater understreker viktigheten av mer

forskning pa dette temaet.
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1 Introduction

1.1 Digestive system cancer

The process of digestion and absorption of food occurs in a long, hollow, twisted and turned
tube in the digestive system (1). The system is divided into two parts: the first part consists of
organs that are directly involved in the digestion and absorption process (oral cavity,
esophagus, stomach, small intestine, large intestine and anus). The second part consists of
organs that aid the digestion and absorption process of food in some way, e.g. by producing
chemical substances (liver and gall bladder, pancreas, salivary glands, teeth, tongue) (1).

Cancer can occur in any parts of the digestive system (2).

This thesis focus on potato consumption in association with two types of cancers of the
digestive system, colorectal cancer — one of the most common types, and pancreatic cancer —

a rare cancer type, but with a much poorer prognosis.

1.1.1 Colorectal cancer

Cancer of the colon and rectum, i.e. colorectal cancer (CRC), is the third most common
cancer worldwide, with 1.6 million new patients diagnosed in 2013 (3). The cancer is ranked
second for incidence and mortality in developed countries, fourth for incidence and mortality
in developing countries, and the incidence is higher in men than in women (1 in 27 men; 1 in
43 women). CRC has been more common in high-income countries, though it is increasing in
low — and middle-income countries (4) (Figure 1). In Norway, CRC is the second most
common cancer in women and the third most common cancer in men, with respectively 2157
and 2009 new cases in 2014 (5). The incidence rates of both colon and rectal cancer in
Norway have increased rapidly since the 1960s, and the rates rank among the highest in the
world (6). Trends in Finland are similar, but with consistently lower rates. The rapid increase
of rectal cancer among Norwegian men is especially striking. In Denmark colon and rectal
cancer incidence rates has been consistently high. Sweden show a weak increase in incidence

rates in both colon and rectal cancer in both sexes (6).
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Estimated age-standardized rates (Werld) of incidence cases, bath sexes, colarectal eancer, worldwide in 2012

. 263

I 44-283

Bl 25144
4985
<43

Mo dota
B Notapphcable

Figure 1: Variation in colorectal cancer incidence in the world. Age-standardized (world) incidence rates for
both sexes, 2012. Dark blue colors indicate high incident areas, light blue colors indicate low incident areas.
Source: GLOBOCAN 2012, International agency for research on cancer (IARC-WHOQO)

World Cancer research Fund/American Institute for Cancer Research (WCRF/AICR) have
classified red and processed meat, alcoholic drinks (for men), body fatness, abdominal fatness
and adult attained height as convincing factors that increase risk of colorectal cancer (4).
Physical activity and foods containing dietary fiber was classified as convincing factors that
decrease the risk. Listed as probable factors that decrease risk, was garlic, milk and calcium.
For women alcoholic drinks was listed as a probable factor increasing the risk. In addition to
these diet and lifestyle risk factors, WCRF/AICR reported that Inflammatory bowel disease
(Chron’s disease and ulcerative colitis) and tobacco smoking has been identified to increase
the risk of CRC. Some medications like non-steroidal anti-inflammatory drugs (NSAID) such
as aspirin and hormonereplacement therapy (HRT) in postmenopausal women have been
shown to decrease the risk (4). However, a recent meta-analyses of CRC risk factors showed

only a trend of protective effect with the use of aspirin, NSAID and HRT (7). The meta-
16



analyses also found only trends for alcohol and processed meat, but significant associations
between fruit and vegetables and CRC was found. Additionally, a history of CRC in a first
degree relative was found to be significantly associated with increased risk. Further, the meta-
analyses confirmed that tobacco smoking, higher body mass index (BMI), inflammatory
bowel disease and red meat intake significantly increased the risk of CRC, and that physical
activity decreased the risk (7). Associations between CRC and Gl and GL have also been
investigated. While an earlier meta-analysis found no significant association (8), several
recent studies have found evidence of associations between high dietary Gl and GL and
increased risk of CRC (9-11). More details about GI and GL can be found in paragraph 1.2.3.

According to WCRF/AICR, 5-10% of CRC cases are due to recognized hereditary conditions
(4). The two most common ones are familial adenomatous polyposis (FAP) and Hereditary
non-polyposis colorectal cancer (HNPCC or Lynch syndrome) (12). Another 20% of the cases
occur in people with a family history of CRC.

As incidence rates vary highly across regions and countries (13, 14) and due to economically
differences and westernization (15), environmental factors are suggested to play a big part in
the etiology of this cancer. Many studies have suggested diet as an important risk factor for
CRC, and according to WCRF/AICR, over 40 percent of the CRC cases in the western world
could have been prevented by appropriate food, nutrition, physical activity and body fatness
(16).

1.1.1.1 The etiologies of colon and rectal cancer

Studies have suggested that the etiology differs within the different colon sub-sites (proximal
and distal colon) and between the cancers of the colon and the rectum (17). Cancer of the
proximal and distal colon show for instance differences in incidence according to geography,
age and gender (18). The proximal colon includes the first and middle parts of the colon: the
cecum (a pouch connecting the small intestine to colon), the ascending colon (the right side of
the colon), and the transverse colon (goes across the abdomen from right to left) (19) (Figure
2). The distal colon is the last part, which includes the descending colon (the left side of the
colon) and the sigmoid colon (an S-shaped section that connects the colon to the rectum) (20).

The rectum includes the last several inches of the colon connected with the anus (21). It has
17



been suggested that the difference in etiology has do with the differences in anatomy,
embryology, and physiology of the colon and the rectum (17). However, the knowledge

regarding specific etiological factors connected to the anatomical sub-sites of the colorectum

is scarce.
—
«—— Esophagus
Liver Stomach
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Gallbladder ,
Duodenum w ’ Figure 2: Anatomy of the digestive
Pancreas ." /L system. Source: Colourbox.
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1.1.2 Pancreatic cancer

Pancreatic cancer is the thirteenth most common type of cancer worldwide (22), with 350,000
new cases in 2013 (3) and somewhat higher incidence in men than women 184,000 and
166,000 in 2013 respectively. The cancer does not show any clear symptoms at an early stage,
and therefore the survival rates are low (5-year prevalence is 4.1 per 100,000) (23). In the
Nordic countries, the number of new cases per year (incidence 2009-2013) was 3,874 (1,923
males, 1,951 females). Pancreatic cancer is more common in high-income countries, with

rates nearly three times higher than in middle — and low-income countries (22) (Figure 3).
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Over the past 40 years the incidence of pancreatic cancer in the Nordic countries have been
decreasing in men and remained quite stable in women, but there are slight variations between
countries (24). In Norway and Denmark there has been a slight increase in pancreatic cancer
in women (25, 26). A decrease in incidence has also been found for Norwegian men, while
there are no obvious trends for Danish men. Sweden show a decrease in pancreatic cancer in
men, and no obvious trend in women (27), while the rate has remained stable in Finland for

both women and men (28).

Estimated age-standardized rates (Workd) of incidence cases, both sexes, pancreatic cancer, workiwide in 2012

- 70
-m 55-70
-, 4358
-l 3143
. 23-31
14-23
088-14
<088

No data
Em Notoapplicable

Figure 3: Variation in pancreatic cancer incidence in the world. Age-standardized (world) incidence rates for
both sexes, 2012. Dark blue colors indicate high incident areas, light blue colors indicate low incident areas.
Source: GLOBOCAN 2012, International agency for research on cancer (IARC-WHOQO)

A small portion of the pancreatic cancer cases are due to genetic and inherited mutations,
especially where more than one family member is involved (22, 29). Over 90% of the cases
are sporadic (due to spontaneous factors rather than inherited mutations) (22). WCRF/AICR
have classified body fatness as a convincing risk factor and greater childhood growth as a

probable risk factor for pancreatic cancer. Further, tobacco smoking is a well-known risk
19



factor, explaining about 25% of the pancreatic cancer cases (22). The risk of pancreatic cancer
also increases with age, and an increasing number of cases is predicted as the population of
the most developed countries ages (30). Other factors that have been identified as risk factors,
are chronic pancreatitis (explain 3% of the cases), insulin resistance and type 2 diabetes (22,
29). The role of infection with helicobacter pylori is also being investigated (29), and there
has also been found associations with human immunodeficiency virus (HIV), ABO blood
group and hepatitis B. Evidence regarding a protective effect for physical activity has been to

limited or inconsistent to draw any conclusion (22).

Regarding dietary factors, WCRF/AICR have reported that consumption of red and processed
meat, food and beverages containing fructose, and alcohol (more than 3 drinks per day) can
cause pancreatic cancer, but the evidence is limited (22). The evidence regarding beneficial
effects from consuming fruit, are also limited and inconsistent. However, a more recent
review found that a high consumption of both fruit and vegetables reduced the risk of
pancreatic cancer, and also that nut consumption had a protective effect (31). The review also
suggested a diet with whole grain foods as part of the cancer preventive strategies, and this is
confirmed by a recent meta-analysis (32). Protective effect from dietary fiber on pancreatic
cancer in case-control-studies has also been identified, but more prospective designs, along
with detailed analyses regarding subtypes of fiber are needed (33). There have been some
mixed reports regarding the association between pancreatic cancer and Gl and GL. While two
earlier meta-analyses concluded with no associations (34, 35), recent studies have found high
dietary Gl and GL to be associated with increased risk of pancreatic cancer (9, 11).

1.1.2.1 Location and pathology of the pancreas

Pancreas is an elongated gland located in the retroperitoneal space, which is the space
between the peritoneum and the posterior abdominal wall (36) (Figure 2). The pancreas is
relatively inaccessible to routine medical examination (22), so the cancer remains often
undetected until prominent symptoms abruptly appear (29). The pancreas contains two types
of tissue, exocrine and endocrine (22). The exocrine part produces digestive enzymes, which
influences the glucose metabolism in the small intestine. Over 95% of the pancreatic cancers

are adenocarcinomas arising from the exocrine part of the pancreas.
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1.2 Potatoes (Solanum tuberosum)

The Solanum tuberosum is an herbaceous annual, that produces a tuber — called the potato,
and belongs to the Solanaceae - or “nightshade” — family of flowering plants (37) (Figure 4).
Potatoes come in thousands of different shapes, colours, textures and tastes, but what we
typically imagine when we think of potatoes are those with russet, brown or yellowish skin,
with yellow or white flesh. Potatoes were first cultivated by Inca Indians in Peru, South
America, thousands of years ago, and came to Europe with the Spanish conquistadores during
the 1500s. In the beginning, the potatoes fought a tough battle for acceptance as a food all
over Europe, as it was rumored to be poisonous (37). However, the potatoes were more and
more appreciated as it became an extremely important contributor in terms of food security
and poverty alleviation (38). Today potatoes are the world's largest food crop after wheat, rice
and corn (39). Europeans has been the world leaders on both production and consumption of
potatoes for most of the 20" century, until Asia recently surpassed Europe on production (40).
Per capita consumption is lowest in Africa and Latin America, but increasing (41). Among
the “potato giants” of Europe, we find the Russian Federation, Ukraine and Poland where the
annual potato consumption per capita is about 130 kg (40). Even though per capita
consumption in the Scandinavian countries is below these top consumption countries in
Europe (about 55-60 kg per capita, 2011) (42-44), potatoes are indeed an important and
central component of the diet in both Norway (45), Denmark (40) and Sweden (46). Boiling is
the most common preparation method, but as potato products (such as mashed, stewed, potato
salad or French fries) mostly have increased, a decline in particularly the consumption of
boiled potatoes has been observed in the Scandinavian (46-48) as well as in other Western
European countries (45). Consumption of pasta and rice has increased, and these foods often
substitute for potatoes (45, 46, 48).
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Figure 4. Solanum tuberosum;
the potato plant and tuber

Source: Colourbox

1.2.1 Nutrient content

Potatoes are an important supplier of carbohydrates in the human diet (49). The carbohydrate
content in form of starch comprise more than 95% of the potato by weight (49). Further,
potatoes are a good source of fiber and nutrients like niacin, vitamin C and B, proteins and
several minerals (e.g. potassium, magnesium and iron) (37). In addition, potatoes contain
bioactive phytochemicals such as phenolic acids, flavonoids, folates, kukoamines,
anthocyanins and carotenoids that are health beneficial, especially due to their antioxidant
properties (50, 51). Regarding antioxidants, the level is relatively low compared to other fruits
and vegetables (52). Even so, due to the high daily consumption globally, potatoes are an

important source of these compounds.
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As potatoes mature, they can accumulate small quantities of glycoalkaloids (solanine) (52),
which are natural toxins produced by the plants for defense against animals, insects and fungi
(53). High levels of glycoalkaloids are toxic to humans, and the concentration in the potatoes
depends on cultivar, maturity and environmental factors. Most of the solanine are removed
through peeling (70%) and blanching (29%), and domestic cooking can also reduce the
content (53). Exposure to light has a significant effect on the formation of solanine in
potatoes, and greening of the peel (synthesis of chlorophyll) indicates that the potato has been
exposed to much light. Symptoms indicating solanine toxicity include headache, nausea,
fatigue, vomiting, abdominal pain and diarrhea (53).

1.2.2 Effect of preparation methods on the nutrient content in potatoes
Potatoes are prepared in a variety of ways worldwide, like mashed, boiled, steamed, roasted,
fried, baked etc. Boling (or steaming) and baking are assumed to be the healthiest way of
preparing potatoes (54), as roasting and frying in hot oil (140°C to 180°C) results in high
absorption of fat, and add often more salt to the meal. The high temperatures also reduce
minerals and ascorbic acid content more than boiling and baking (54). In addition, formation
of acrylamide in potatoes can occur when frying and roasting potatoes at temperatures above
120°C (55, 56). Acrylamide is a known carcinogen (57), and even though epidemiological
studies have generally failed to show an association between dietary acrylamide intake and
cancer risk (58), The European Food Safety Authority recently concluded that a high dietary

acrylamide intake seems to be associated with an increased risk of human cancer (59).

It is known that when water is involved in the cooking (e.g. by boiling), a significant decrease
in mineral (potassium, phosphorus, and magnesium) content is due to leaching, and these
effects are summed up in a recent review (52). The review concluded that the minerals were
well retained when no-water-added cooking (e.g. roasting, microwaving, and baking) was
used. The contents of zinc and iron did not decrease by boiling. Vitamins are sensitive to heat,
therefore any kind of cooking method would cause loss of vitamins, and cooking with water

or oil would only increase this loss. The review pointed that the loss of vitamins was also
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influenced by heating level and time. Regarding protein and dietary fibre, the levels were

actually increased by cooking (52).

Results of how well the antioxidants are retained in potatoes through cooking are
contradictory (52). As some studies reported that the antioxidants were retained, or even

increased through cooking, other reported a decrease.

1.2.3 Glycemic index (GIl) and health effects

Even though potatoes contain beneficial nutrients, they are also known for having a high Gl
(60-62). Gl is a measure of how foods containing carbohydrates raises the blood sugar (63).
The foods are ranked based on a scale from zero to 100 on how they compare to a reference
(generally pure glucose, GI=100) (63). The scale is categorized as follows: low GI (<55, e.g.
most fruits, non-starchy vegetables, oatmeal, kidney beans), medium GI (56-69, e.g. whole
wheat, rye, brown, wild or basmati rice, couscous) and high GI (=70, e.g. white bread, bagel,
white rice, russet potato, corn flakes) (64). Consuming foods with high GI causes a sharp
increase in the postprandial blood glucose concentration that will decline rapidly, while the
consumption of foods with low Gl leads to a lower blood glucose concentration that will
decline more gradually (63). However, the postprandial glycemic response is influenced by
several factors, like the source and amount of carbohydrate ingested and the type and amount
of fiber present in the meal (51). In addition, the ingredients or the other foods eaten together
with potatoes can influence the Gl value and the postprandial glycemic response. The variety
of potato and the preparation method do also play a part (51). For instance, mashed and boiled
potatoes are considered to have higher Gls than fried or baked, and this has to do with the
destruction of the microstructure and effects of the gelatinization degree caused by these
preparation methods (52). Glycemic load (GL) is a term that often is combined with the term
GI. The GI compares the potential of foods containing the same amount of carbohydrate to
raise blood sugar, but the quantity of carbohydrate consumed will also affect the blood sugar
and the insulin responses (8). The GL will measure both the raising of blood sugar ability
(quality) of the food and the total quantity of carbohydrate consumed in a meal.

Several studies have shown that a diet with low GI and/or low GL is associated with reduced

risk of several chronic diseases such as diabetes type 2, heart disease (8, 52, 65), obesity (60)
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and several cancers (8, 66), including CRC and pancreatic cancer. In addition, a meta-analysis
suggested that subjects who develop CRC and pancreatic cancer have increased prediagnostic
blood levels of insulin and glucose (67). Several observational studies have also shown that
high insulin concentrations, abnormal glucose metabolism, and insulin resistance may
increase the risk of pancreatic cancer, even without a diagnosis of diabetes (68-70). Studies
have also showed that high levels of insulin increase risk of colon cancer (71). It is shown that
the mechanisms behind high levels of glucose and insulin levels and pancreatic and CRC risk,

is that insulin acts as growth factor for tumor development (71, 72).

It is also possible that foods with a high GI have an effect on cancer risk independent of
obesity. Although some studies have found slightly stronger associations for obese persons
(73, 74), an Italian study found that BMI had no effect on the significant associations they
observed between CRC and Gl (10). There has also been implicated that potatoes contribute
to obesity and diabetes due to its high GI (75).

1.2.4 Research on health effects of potatoes

Even though potatoes are a staple food in many countries, the research on health effects of
potato consumption is limited and contradictory, especially regarding the long-term health
effects of potato in diets worldwide (75). Some studies have reported that potatoes contains
nutrients with beneficial effects on cardiometabolic health, including lowering blood pressure,
improving lipid profiles, and decreasing markers of inflammation (51). Research regarding
phytochemicals and antioxidants in potatoes show that they play an essential role in the
prevention of many chronic diseases, such as atherosclerosis and cancers (52). Contrary, a
recent review concluded that higher intake of boiled, baked, mashed potatoes and French fries
were independently associated with an increased risk of developing hypertension (76). Also, a
recent cohort study concluded that greater consumption of potatoes was associated with a
higher risk of diabetes type 2, independent of BMI and other risk factors (77). It has also been
implicated that potatoes contribute to obesity and diabetes due to its high GI (75).

Other reviews are inconclusive: A systematic literature review of health effects of Nordic diet

food found that data regarding potatoes and any outcomes were too limited to draw any
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conclusion (78). Additionally, a recent review could not draw any conclusions regarding
potatoes and cardiomethabolic disease or diabetes type 2 due to the lack of studies and
contradictory results (79). Nevertheless, there is a lack of clinical trial data on the impact of

potatoes on weight management, and the results have been contradictory (51).

Regarding cancer, one case-control study found that a high potato consumption was
associated with higher risk of pancreatic cancer (80). Further, a case-control study found
increased risk of rectal cancer among Whites in USA with a high potato intake, but no
associations were found for African-Americans (81). One case-control study found tendencies
of higher risk for colon cancer among individuals with high potato consumption (82), and
another case-control study found associations between potato consumption and increased risk
of gastric cancer among women, but no associations were found for men (83). Several studies
on mice have implicated that potato glycoakaloids increases can significantly aggravate
intestinal inflammation (84, 85) which has been associated with increased risk of colorectal
cancer (86, 87). Another case-control study found associations with increased risk for potato

consumption and risk of oral and pharyngeal cancer (88).

Contrary, there are some studies showing beneficial effects of potato consumption. Some
short-term studies have implicated that the anthocyanins, glycoalkaloids and lectins in
potatoes have anti-tumor effect (75). One case-control study found that potato consumption
had a protective effect on rectal cancer among women, but no associations were found for
men (89). The same study found no associations between potato consumption and risk of
colon cancer (89). A cohort study found that intake of potato fiber was inversely related to
colon cancer among men, however for women the intake of potato fiber showed a higher risk
(90). Additionally, two case-control studies found potato consumption associated with

decreased risk of bladder cancer (91, 92).

However, there is a lack of research regarding long-term cancer-related health effects of
potatoes (75). More research has been devoted to dietary patterns were potatoes are included,
and three reviews found that a dietary pattern with a high consumption of red and processed
meat, potatoes and refined carbohydrates was associated with a higher risk of CRC (93-95).

Research on dietary patterns and pancreatic cancer are more inconsistent. A large American
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case-control study found that a Western dietary pattern with high intake of red and processed
meat, potato chips, sugary beverages, sweets, high fat dairy, eggs and refined grains was
associated with increased risk of pancreatic cancer for men, but not for women (96). Three

other studies found no significant associations within this field (97-99).

1.2.4.1 Indices with research on potatoes

Investigating disease outcome with single foods and nutrients has been a common method in
nutritional epidemiology (100). However, it is important to keep in mind that foods interact
with other food, and that the composition of a diet influences the bioavailability and
absorption of other nutrients, therefore it is difficult to isolate the effect of specific foods and
nutrients (93, 101, 102). Since potatoes are usually eaten as part of a meal, the impact of
potato consumption on disease risk may depend on which other foods they are grouped with

in a dietary pattern (51).

1.2.4.2 Biological mechanisms for an association between potato consumption
and cancer
There are several potential mechanisms that link potatoes with cancer. The mechanisms
behind glycemic index/glycemic load and cancer have already been mentioned, in paragraph
1.2.3. Additionally, has the effect of glycoalkaloids in paragraph 1.2.4 been mentioned.
Another pathway is the suspected effect potatoes and GI have on obesity (75), since it is
plausible that body fatness is a cause of pancreatic cancer (22) and CRC (4). Body fatness
affects levels of several circulating hormones, such as insulin, insulin-like growth factors and
oestrogens, which creates an environment known to encourage carcinogenesis (4, 22). Body
fatness also stimulates an inflammatory response, which can influence the onset and

development of several cancers (4, 22), e.g. CRC, as mentioned in the previous paragraph.
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2 Aims of the thesis

This thesis aims to study the association between potato consumption and CRC and
pancreatic cancer in two large population-based cohorts: The Norwegian Women and Cancer
(NOWAC) cohort and the HELGA cohort.

The specific aims were to:
1. Cross-sectionally investigate what characterises women who eat potatoes in the
NOWAC cohort.
2. Investigate prospectively the association between potato consumption and colorectal
cancer risk in the NOWAC cohort.
3. Investigate prospectively the association between potato consumption and pancreatic
cancer risk in the HELGA cohort.

3 Material and methods

This thesis has mainly used data from two prospective cohort studies, The NOWAC cohort
(paper 1 and 2) and the HELGA cohort (paper 3). However, some supplementary data (for
paper 2) has been obtained from the European Prospective Investigation into Cancer and
Nutrition (EPIC). EPIC is a large ongoing multi-center cohort study, with more than 500,000
participants. Both the NOWAC cohort and the cohorts incorporated in the HELGA cohort are
part of the EPIC study, where they contribute with sub-cohorts. More details about the
HELGA cohort are presented in Table 1, and a more detailed description of the EPIC study
can be read elsewhere (103) (Figure 5 the NOWAC study enrollment. Green boxes show the
EPIC study sample and Helga study sample from NOWAC).

3.1 The NOWAC cohort

The NOWAC cohort is a population-based prospective cohort study that started data

collection in 1991 (104). Originally, the study was designed to investigate the association
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between oral contraceptive use and breast cancer risk. The study has gradually expanded to
cover other outcomes and risk factors.

3.1.1 Sampling

All women have been sampled randomly from the Norwegian Central Person Register (104).
All Norwegian inhabitants have a unique identity number, consisting of the date of birth and
five additional numbers, which gives a unique combination. This number is used in all official

registries in Norway.

Participants born in 1927-1965 have been enrolled in NOWAC in three main steps in 1991-
1992, 1996-1997 and 2003-2007 (Figure 5 the NOWAC study enrollment, red boxes). The
participants have answered one, two or three questionnaires, with 4-7 years’ intervals for
those answering repeated questionnaires. Distribution of a second questionnaire (follow-up)
was initiated in 1998 to 2002 and in 2011 (Figure 5 the NOWAC study enrollment, green
boxes), and a third questionnaire (follow-up) was initiated in 2004-2005 and 2010 (Figure 5
the NOWAC study enrollment, yellow boxes). The grey stippled horizontal arrows between
the different colored boxes show which of the questionnaires that got follow-ups.

In addition, some have participated in 24-hour dietary recalls (105, 106). Participants born
between 1943 and 1957, who agreed to be contacted again, was asked to donate blood

samples (Figure 5).

A total of 179,388 women were invited to participate in the first and second step in the period
of 1991-1997 (107) (Figure 5 the NOWAC study enrollment, red boxes). During this
enrollment, the overall response rate was 57% (107). In the third step, in 2003-2007 (Figure 5
the NOWAC study enrollment, red boxed), additionally 148,088 women were invited to
participate, of whom 48% responded (corrected for ineligible women due to emigration, death

and unknown addresses).

The response rate to the second questionnaire (follow-up) in 1998-2002 (Figure 5 the
NOWAC study enrollment, green boxes) was 81% (corrected for death and emigration) (104).
For the third questionnaire (follow-up) in 2004-2005 and 2010 (Figure 5 the NOWAC study
enrollment, yellow boxes), the response rate was 80,7% (not published). Lastly, a second
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questionnaire (follow-up) was sent in 2011 (Figure 5 the NOWAC study enrollment, green

boxes). Written reminders were sent once or twice.

The number of dietary items in questionnaires collected in 1991-1995 was limited compared
to those collected from 1996 and onwards. Due to this, the baseline data of this thesis are
from questionnaires collected in 1996-1998 and 2003-2004 (Figure 5 the NOWAC study
enrollment: circled red and green boxes), as these were most compatible regarding dietary
information. Therefore, the questionnaires collected in 1998 (Figure 5 the NOWAC study
enrollment: green boxes) were from participants who had answered questionnaires once
before, in 1991-1992. Only information on education was collected from these earlier
questionnaires for these women, as this was not available in the follow-up questionnaire in
1998. At baseline, a total of 95,942 women, aged 41-70 years were available for the analyses
in paper 1 and paper 2. Details of further exclusions and the number of participants eligible

for the final analyses in these two papers were as follows:

For paper 1, we excluded women with missing information on potato consumption and
participants with missing information on selected covariates (income, education, household
structure, smoking, BMI, and physical activity) used in the analysis. Further, participant with
implausible daily energy intake (<2,500 kJ, >15,000 kJ) and implausible height were
excluded. Hence, 74,208 women were finally included in the present analyses. We also

performed analyses in a sub-cohort of 22,726 participants who answered questions on dieting.

For paper 2, we excluded participants with missing information on potato consumption and
those with missing information on selected colorectal cancer risk factors (education, HRT use,
BMI, smoking status/intensity, and total daily energy intake). In addition, participants with
implausible total daily energy intake (<2500 kJ, >15,000 kJ), implausible height were
excluded. In addition to those with missing or conflicting information on follow-up status,
emigration status, or vital status. All participants with prevalent cancer were also excluded.
Hence, 79,778 women were included in the final analyses. Of these, 637 were diagnosed with
colon cancer and 275 were diagnosed with rectal cancer during follow-up.
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3.1.2 The NOWAC guestionnaire

The questionnaires varied in length (mainly four or eight pages) and type of questions, but the
majority of the participants answered an eight-page questionnaire, which included four pages
on dietary habits (food frequency questionnaire (FFQ)). A more detailed description of all the
FFQs used in all of the countries in this thesis can be read below, in paragraph 3.5. The
general questionnaire contained detailed questions regarding socio-economic status, use of
oral contraceptives and hormone replacement therapy, reproduction, age at menarche and
menopause, lifestyle (e.g. smoking, alcohol consumption and physical activity),
anthropometric measures (height/weight), self-rated health, breast cancer screening, familial
breast cancer, sun bathing habits and pigmentation, and self-reported diseases. This thesis has
mainly used data from eight-pages questionnaires where the FFQ was included. A more
detailed description of the NOWAC study is available elsewhere (104, 107).

3.2 The HELGA study

For the third paper, we obtained data from the HELGA study. The HELGA study is a
population-based Scandinavian cohort, consisting of 119,978 participants from: NOWAC
(104), The Northern Sweden Health and Disease Study Cohort (NSHDS) (108), and the
Danish Diet, Cancer and Health Study (109) (Table 1). The three cohorts are also part of
EPIC (110).

3.2.1 Sampling

The Norwegian part consist of only women, and the Danish and Swedish participants are
restricted to certain geographical areas. The overall NOWAC study is already described, and
the sub-cohort from the NOWAC study that is incorporated in HELGA and EPIC, consist of
35,905 women (from the second questionnaire collected in 1998) (Figure 5), aged 40-55 years
old at baseline (Figure 5, green boxes). The NSHDS Cohort consist of 71,367 men and
women from Vésterbotten county in Northern Sweden, aged 30, 40, 50 or 60 years who all
were invited to attend a health screening, with a response rate of 57% (108). Of these, 24,810

men and women, recruited in 1992-1996 are included in the HELGA cohort.
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For the Danish cohort 160,725 inhabitants in the Copenhagen and Aarhus areas, aged 50-64
years, were invited in 1993-1997 to participate in the Diet, Cancer, and Health Study (109).
The response rate was 35% Of these, 56,666 men and women are included in the HELGA
cohort. Initially 2,597 participants were excluded due to prevalent cancer at baseline. Hence, a
total of 117,381 participants from NOWAC, NSHDS and the Diet, Cancer and Health Study
were available for the analyses in paper 3, of whom 78,080 were women and 39,301 were
men. Details of further exclusions and the number of participants eligible for the final

analyses in paper 3 were as follows:

We excluded 474 participants due to implausible reported daily energy intake (lower than
2,500 kilojoule (kJ) for both genders, and higher than 18,000 kJ for women and 21,000 kJ for
men) and another 27 due to implausible potato intake (>1 kg/day). The preliminary number of
pancreatic cancer cases was 268. As we included only adenocarcinomas from the exocrine
pancreas, 44 pancreatic cancer cases were excluded because they were neuroendocrine
pancreatic tumors, lymphoma, carcinoid, malignant cell and malignant tumor. One case was
excluded due to missing information on cancer morphology. Further, we excluded 65
participants, including one case, due to completely missing information on diet, and 2494,
including one case, due to missing information on smoking. Then 36 participants with follow-
up-time registered as zero were excluded, as they did not contribute to follow-up. Hence,
114,240 participants (38,766 men and 75,474 women) (Danish cohort: 56,245, Norwegian
cohort: 33,690 and Swedish cohort: 24,305) were included in the final analyses. Of these, 221
(121 men and 100 women) were diagnosed with pancreatic cancer during follow-up.

3.2.1.1 Questionnaires in HELGA

The NSHDS cohort and the Diet, Cancer, and Health Study did not send out self-administered
questionnaire per mail as NOWAC did. Instead they attended a health screening (the Swedish
participants) and a study centre (the Danish participants) where they filled in the FFQs and a
questionnaire on lifestyle and health (such as smoking, physical activity, diseases and
hormone replacement therapy) (109, 111). Trained laboratory technicians measured the
weight and height of the Danish and Swedish participants, while in Norway this information

was self-reported.
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Table 1. Characteristics of the HELGA cohort

The HELGA cohort

The Norwegian Women and The Northern Sweden Health The Diet, Cancer and Health
Cancer Cohort (NOWAC) and Disease Study Cohort (NHDS) Cohort (DCH)

Requirements for Women born in Norway Men and Women, residents of Men and women, resident of

participation between 1943 and 1957 the Viasterbotten county, aged the Aarhus or Copenhagen

30, 40, 50 or 60 area, aged 50-65

Size of Cohort 36,905 24,810 56,666

Recruitment 1998 1992-1996 1993-1997

period

Age at recruitment 40-55 30, 40, 50 and 60 50-65

Participation rate 57%* 81%** 59 % 35%

* Participation rate for first mailing, ** Participation rate for second mailing (the population of the present study are part of the
population who responded to the second mailing)

3.3 Cancer information

For paper 2, we included malignant, primary CRC (carcinomas and adenocarcinomas) as
defined by International Classification of Diseases Revision 7 codes (153.0-153.9 for colon
cancer and 154.0 for rectal cancer), as the original data was coded according to this revision.
Information on CRC incidence and morphology through 31 December 2012 was obtained
through linkage to the Cancer Registry of Norway (112). Information on date of death or

emigration was obtained from the Norwegian Central Population Register (113).

Paper 3: Since over 95 percent of pancreatic cancers are adenocarcinomas of the exocrine
pancreas (22), we included malignant, primary pancreatic cancer of the exocrine pancreas
(carcinomas and adenocarcinomas) as defined by the International Classification of Diseases
10th revision as C25 (C25.0-C25.4 and C25.7-C25.9). Information on cancer incidence and

vital status was obtained from national cancer registries, and cause of death registries.
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3.4 Ethics

The women included in the NOWAC study were sent an invitation letter (Appendix 1) along
with the questionnaire, requesting consent to participate. The consent was marked on the
questionnaire. The women were also informed about later linkages to the Cancer Registry of
Norway and the Cause of Death Register in Statistics of Norway. All samples of blood and
tissue will be kept at the Institute of Community Medicine, University of Tromsg. The
Regional Ethical Committee and the Norwegian Data Inspectorate has approved the NOWAC
study (104).

Participants in NSHDS and Danish Diet, Cancer and Health Study (the other two cohorts in
HELGA) also gave written informed consent to participate, and to search information from
their national cancer registries. The studies have been approved by the local ethical

committees for each of these countries (109, 111).

3.5 Dietary assessment

The use of FFQs has been the dominating method of collecting dietary information in large
studies in the last decades (114). The underlying principle of this type of questionnaire is that
average long-term diet (weeks, months or years) is a more important exposure rather than the
intake of a few specific days (115). It is also been suggested that it is easier to remember
one’s usual frequency of consuming a food, than it is to remember what foods were eaten at
any specific day or meal in the past (115). Self-administered questionnaires are most common
(114). A basic FFQ consists of two components: a list of food, and a frequency response
section where the participants can report how often each food was consumed (115). Details

regarding quantity and composition may also be included.

In paper 3 the data are based on different questionnaires (Appendix 2, 3 and 4). Each of these
validated country-specific FFQs were filled in at baseline and reflected the habitual diet
during the previous year. The validations of the FFQs are discussed in the discussion section
of this thesis. The questionnaires in the appendix section are examples of the questionnaires.
All data in the HELGA cohort are harmonized through EPIC (110). EPIC's classification of

foods does not classify potatoes according to preparation method.
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3.5.1 The NOWAC FFQ

As new hypotheses have developed throughout the years, the questionnaire in NOWAC (used
for paper 1 and paper 2, and are also one of the three questionnaires in the HELGA cohort for
paper 3) has continuously being improved, and questions have been included, omitted or
changed (Appendix 2). The number of frequency questions on food, non-alcoholic and
alcoholic drinks have therefore varied from 73 to 109. The question on potato consumption
has remained unchanged in the questionnaires used for the studies in this thesis. Regarding
consumption of different food items, frequencies are asked as appropriate (per day, week,
month or year). Food items are accompanied by questions on the amount consumed (in
natural units, household units, or volume), or the questions are posed with a quantification
(e.g. potatoes), or a standard portion is used. The total daily intake of nutrients and energy
was calculated according to values from the Norwegian Food Composition Table (116), and
weights of the foods and the portions used are mostly derived from a Norwegian weights and
measures table (117). Further information on the food and nutrition calculation has been

described previously (118).

3.5.2 HELGA: the NSHDS FFQ

The Swedish FFQ included 84 food items (108) (Appendix 3). Daily intake was calculated by
multiplying frequency of intake by a portion size value using the national food composition
database (119). Portion sizes used were indicated on pictures, and natural sizes, or average
portion sizes was determined in a national survey. Further information on the food and

nutrition calculation can be read elsewhere (108).

3.5.3 HELGA: The Danish Diet, Cancer and Health Study FFQ

The Danish FFQ contained a 192-item FFQ (109) (Appendix 4). The participants were asked
to report their average intake of different food and beverages within 12 possible categories
ranging from never to 8 times or more per day. The daily intake of specific foods and
nutrients was calculated using a software program, using specifically developed standardized
recipes and portion sizes. Further information on the food and nutrition calculation can be

read elsewhere (109).
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3.5.4 Assessment of potato consumption

The questions on potato consumption varied between the three countries. Norway: The
participants were asked one general question on how many potatoes they ate (never/seldom,
1-4 a week, 5-6 a week, 1 per day, 2 per day, 3 per day or 4+ per day). No questions on
preparation method were asked (Appendix 2). The Swedish questionnaire contained five
questions where the participants chose which preparation method (boiled/baked, roasted,
French fries, mashed or potato salad) they had used, and how many times during a specific
period of time they ate potatoes prepared in various ways: Never, sometimes during a year,
per month (1-3 times), per week (1, 2-3, 4-6 times), or per day (1, 2-3, 4+). Portion sizes were
indicated by color photographs of four plates of increasing portion sizes for e.g. meat,
vegetables and potatoes (Appendix 3). Denmark: The questionnaire contained seven different
questions, where the participants chose which preparation method (boiled, baked, roasted,
mashed, stewed, potato salad or French fries) they had used, and they were asked how many
times during a specific period of time they ate potatoes prepared in these various ways: Never,
during a month (<1, 1, 2-3 times), per week (1, 2-4, 5-6 times), or per day (1, 2-3, 4-5, 6-7, 8+
times). For boiled and baked potatoes the portion size was specified as one potato, and the
participants were asked how many times during a specific period of time they ate one boiled
or baked potato (e.g. 1 potato 5-6 times per week would be 5-6 potatoes per week) (Appendix
4).

3.5.4.1 The potato variable
For paper 1 (NOWAC: only Norway) potato consumption was collapsed from the 7-category
variable into a dichotomised variable with low and high potato consumption (low: <1 potato

per day, high: >2 potatoes per day).

For paper 2 (NOWAC: only Norway) potato consumption was collapsed from the 7-category
variable into a 3-category variable (0-7 potatoes per week, 2 potatoes per day and >3 potatoes
per day), based on how the cases were distributed.

For paper 3 (HELGA: Norway, Sweden and Denmark), frequencies and portions had been
combined for all preparation methods in the three cohorts into a general variable on potato
consumption in grams per day, due to compatibility. We only had this general variable on
total potato consumption available.
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3.6 Covariates and adjustments

In paper 1, other variables examined were age, area of residence, income, education, smoking
status, BMI, diabetes, physical activity, dieting, and household structure. Due to the fact that
we included groups of participants with at least 5 years between data collection, we adjusted
all analyses in paper 1 by sub-cohort. For non-dietary data, we presented one model adjusted
for age and sub-cohort, and one in which all the variables were mutually adjusted. For the
question on dieting we also adjusted for energy intake. All the food items were adjusted for
age and sub-cohort, in addition to a model where we also adjusted for energy intake.
Stratification by sub-cohort, rather than adjustment for this variable, did not influence the
estimates. In addition, we tested for interactions between BMI and age, BMI and physical
activity, and between age and energy intake. Also in the sub-cohort of women who were
asked questions about dieting, we tested for interactions between energy intake and several

variables (age, BMI, and physical activity), in addition to interaction between age and BMI.

In paper 2 we tested the following CRC risk factors defined by AICR/WCRF (4) for inclusion
in the final adjusted models: education, HRT use, smoking status/intensity, physical activity

and alcohol consumption.

Several continuous food variables (red meat, processed meat, milk, pasta, rice, fruit,
vegetables and non-potato fiber, i.e. fiber from all food sources except potatoes), were tested
for linearity and divided into quintiles, as they did not meet the requirements for linearity. As
the dependent variable was not a continuous variable, adjustment for total daily energy intake
was done by including carbohydrate and non-carbohydrate energy in the model. Details about

energy adjustments can be read in paragraph 5.2.5.

We presented both a crude and two adjusted models; adjusted model 1 (full model) and
adjusted model 2 (full model with alternative sources of carbohydrate). Adjusted model 2 was
only used in the main analysis, and was constructed to look for associations with other

sources of carbohydrate. Details about this energy adjustment can be read in paragraph 5.2.5.

Covariates were included in the final models if they were significantly associated with CRC,
or if they influenced the hazard ratios by more than 10%. The final adjusted model 1 included

education, HRT use, smoking status/intensity, red meat, processed meat, milk, non-potato
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fiber, carbohydrate energy, and non-carbohydrate energy. Pasta, rice, fruit and vegetables
were only included in adjusted model 2. Red meat, processed meat, and fiber are established
risk factors for CRC, and these covariates were therefore included in the final models even
though they did not have any effect on the estimates. By adjusting for non-potato fiber we

would not remove the possible protective effect of potato fiber.

Since the two sub-cohorts had a difference in the date of data collection of at least 5 years, we
stratified all regression analyses by sub-cohort (i.e. data collection in 1996-1998 or 2003-
2004). However, as the results were similar, this stratification was not included in the final

models.

The analyses were BMI-specific, as body fatness is an established risk factor for CRC. The
possible association between potato consumption, Gl, and body fatness prompted us to plan

these analyses a priori.

In paper 3 all variables classified as “probably” or “convincingly” associated with risk of
pancreatic cancer in the WCRF/AICR Research report (22) were tested as possible
confounders or risk factors: BMI and smoking status. We also made a finer categorization of
smoking. However, since this categorization did not have any material effect on the results,
we used the more robust adjustment for smoking in the final models. Greater childhood
growth measured as adult attained height and BMI at aged ~20 years, is also a probable risk

factor, and hence we adjusted for height at baseline.

All continuous variables (potato consumption, total energy and height), were tested for linear
associations with the outcome, and then divided into tertiles if they did not meet the
requirements for linearity (potato consumption and total energy).

Additional variables associated with potato consumption in the Norwegian cohort (paper 1)
were assessed for confounding effects: red and processed meat, vegetables, total energy
intake, education and diabetes. We did some additional adjustments for paper 3 that were not
included in the final models. The high potato consumers were likely to be less educated, had a
higher BMI, consumed more fat, red & processed meat and carbonated/soft/isotonic drinks
and diluted syrups, which all were being characteristics of an obesogenic environment and

metabolic syndrome (120, 121). We included all of these variables in a preliminary
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multivariable adjusted model, but they were not included in the final models, as they did not
influence the results. These additional adjustments are discussed in the discussion section, in

paragraph 5.3., where lifestyle factors as confounding variables are discussed.

In paper 3, we also did separate analysis by sex. Since the number of cases was relatively
small, stratification by diabetes was not possible, but in addition to adjust for diabetes, we did
sensitivity analyses excluding diabetics. Due to the small number of cases we did not do
separate analyses by country, but we repeated all analyses in the Danish cohort only, as this

was the largest sub-cohort containing most of the cases.

We presented one model adjusted for sex and total energy (kJ), and another adjusted model
(additionally adjusted for BMI, height and smoking). Due to differences in the question
formulation and general differences, procedures and measurements in the three cohorts, all

analyses were stratified by country.

Variables were included in the final models if they were significantly associated with
pancreatic cancer, or if they influenced the hazard ratios by more than 10%. We also adjusted
for total energy intake, since this adjustment is usually appropriate to control for confounding
in studies on disease and diet. More details about energy adjustments can be read in paragraph
5.2.5.

In addition, since our study consisted of three sub-cohorts in different countries, we adjusted
for these sub-cohorts. This adjustment was done to try to attenuate possible differences in the
information obtained from the FFQs. The final adjusted model included sex, BMI, height,

smoking, total energy (kJ) and sub-cohorts.

3.7 Statistical analyses

Analyses were conducted using STATA version 12.0, 13.0, 14.0 and SAS version 9.2.
Descriptive characteristics of the study population in each paper were presented as medians
(5th-95th percentiles) and frequency distributions as appropriate. All p-values below 0.05
were considered statistically significant in all analyses in the three papers.

Paper 1 was a descriptive study, and the aim was to cross-sectionally investigate what

characterises women who eat potatoes. Pearson’s chi square test, Wilcoxon test, and linear
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regression analysis were used to test for significant differences between high and low potato
consumption groups. In addition to be presented as medians (5th-95th percentile), all food
items were presented by age-adjusted mean consumption with and age-adjusted nutrient
density (per 1,000 kJ). In the logistic regression model the dependent variable was
dichotomised as low and high potato consumption, and logistic regression analyses with 95%
Cls and tests for linear trend across categories of age, income, and education were performed.

Food items were divided into appropriate portion sizes and used as continuous variables.

In paper 2 and paper 3, Cox proportional hazards models with hazard ratios (HR) and 95%
confidence intervals (Cl) were used to estimate the association between potato consumption
and the risk of CRC, colon cancer, and rectal cancer (paper 2), and pancreatic cancer (paper
3). Age was used as the time-scale, and the participants were followed from the date their
questionnaires were received until the date of diagnosis with any cancer, date of death, date of
emigration, or the end of follow-up, whichever occurred first. End of follow-up for the study
in paper 2 was 31 December 2012. End of follow-up for the study in paper 3 was 31.12.2007
(Denmark) and 31.12.2008 (Sweden and Norway).

For paper 2 and 3 tests for trend were performed for all regression analyses. Since our
exposure variable (potato consumption) was not a continuous one, the median consumption in
each category of potato consumption was used in the test. We also performed sensitivity
analyses after excluding participants with a CRC diagnosis (paper 2) less than 1 year (n=32)
and 3 years (n=130) and participants with a pancreatic cancer diagnosis (paper 3) less than 1
year (n=12) and 3 years (n=34) after receiving the questionnaire, due to the possibility that
preclinical symptoms affected eating habits. Interaction between potato consumption and
BMI, red and processed meat was evaluated with the likelihood ratio test in paper 2. As we
only found significant associations for women in paper 3, a chi square test was performed to

check for heterogeneity between genders.

From the EPIC study, we acquired data from standardized 24-hour dietary recalls in 10
European countries that we used for paper 2. The data on preparation methods of potatoes was
tabulated and presented in a supplementary table. The preparation methods were classified as
boiled, baked and fried. This classification was mainly based on temperature during

preparation, and for this reason, stewed with fat was categorized as boiled. However, this
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preparation method was rarely used in Norway (0,5 % of consumption occasions).

3.7.1 Diagnostics for the regression analyses

Usual regression diagnostics were performed to assess model fit for all three papers. In paper
1, goodness of fit was tested with Hosmer-Lemeshow. In paper 2, proportional hazard
assumptions were checked using Schoenfeld residual which showed no evidence of deviation
from proportionality. Interaction between potato consumption and BMI, red and processed
meat was evaluated with the likelihood ratio test. In paper 3, the proportional hazard
assumptions showed sign of deviation from proportionality. Since our time variable was age,
we tested for interaction between potato consumption and age and found a significant
interaction. Due to this, we did age-specific analyses. The cut off was set to 57 years of age,
based on the distribution of cases. When age-specific analyses were done, the proportional
hazard assumption was not violated. A chi square test was performed to check for

heterogeneity between genders.

All variables were checked for multicollinearity using variance inflation factor, and the
results showed no violation of this assumption. All p-values below 0.05 were considered

statistically significant.

42



4 Results —summary of papers

4.1 Paper 1. What characterises women who eat potatoes? A
cross-sectional study among 74,208 women in the
Norwegian Women and Cancer cohort

The objective of this study was to map which factors influence potato consumption among
participants in the NOWAC study. A cross-sectional study using a postal questionnaire
among 74,208 NOWAC participants aged 41-70 was performed. Results showed that 56% of
the women ate at least two potatoes a day. A north—south gradient in potato consumption was
observed in multivariable logistic regression models (OR: 3.41, 95% CI: 3.19-3.64 for the
north compared to the capital). Women in households with children had lower odds of high
potato consumption than women living only with a partner, and women who lived alone had
the lowest odds of all (OR: 0.39, 95% CI: 0.37-0.41). Smokers had higher odds of high potato
consumption, while diabetics had lower odds. The odds of high potato consumption were
greater among older women, and among those with lower income and education. In a sub-
cohort, women who were dieting had lower odds of high potato consumption. Consumption
of different foods varied in the low versus the high potato consumption group, with largest

effect for fish and pasta/rice. The groups had similar nutrient densities.

In conclusion, the high potato consumption group, on average, consisted of more elderly
women, women with lower socioeconomic status, more smokers, and women living with a
partner. In addition, there was a clear north—south gradient in potato consumption, where
women living in the north had the highest odds of high potato consumption. Women with
diabetes had lower odds of high potato consumption compared to non-diabetics. Women on a
diet specifically cut down on potato consumption. Furthermore, the high potato consumption
group had an especially higher consumption of fish and a lower consumption of pasta/rice.
The nutrient density in the low and high potato consumption group was similar.
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4.2 Paper 2: Potato consumption and risk of colorectal cancer
in the Norwegian Women and Cancer cohort

This study aimed to investigate the association between potato consumption and the risk of
CRC among 79,778 women aged 41-70, in the NOWAC cohort. Information on diet, lifestyle,
and health was collected by questionnaire. CRC cases (n=912) were identified through
registry linkage. Adjusted Cox proportional hazard models were used to estimate the
association between potato consumption and the risk of CRC. Results showed that high potato
consumption was associated with a higher risk of CRC in the adjusted model (adjusted for
education, smoking, red meat, processed meat, milk, non-potato fiber, HRT, carbohydrate
energy, and non-carbohydrate energy) (HR: 1.32, 95% ClI: 1.10, 1.60 for >3 potatoes per day
versus 0-7 potatoes per week). The same association was found for rectal cancer (HR: 1.68,
95% CI: 1.19, 2.36), and same tendencies were found for colon cancer (HR: 1.20, 95% CI:
0.96, 1.50). When stratified by BMI (<25 and >25 kg/m?), significant associations were found
with BMI <25 kg/m? for CRC (HR: 1.48, 95% ClI: 1.15, 1.89) and rectal cancer (HR: 1.95,
95% CI: 1.25, 3.06). The same tendencies were found for colon cancer (HR: 1.31, 95% ClI:
0.97, 1.76).

In conclusion, in this study high potato consumption (>3 potatoes per day) was associated
with an increased risk of CRC among women with a BMI <25 kg/m?. The explanation of this
association is not clear. More research on the association between potato consumption and the
risk of CRC is essential before further conclusions can be drawn and dietary

recommendations made.

4.3 Paper 3. Potato consumption and risk of pancreatic cancer
in the HELGA cohort

The aim of this study was to investigate the association between potato consumption and
pancreatic cancer among 114,240 men and women in the prospective HELGA cohort.
HELGA consists of three sub-cohorts in Norway, Sweden and Denmark. Information on diet,
lifestyle and health was collected by questionnaire, and 221 pancreatic cancer cases were

identified through cancer registries. Cox proportional hazard models were used to estimate the
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association between potato consumption and pancreatic cancer. Higher consumption of
potatoes was associated with higher risk of pancreatic cancer in the adjusted model (adjusted
for BMI, total energy (kJ), height and stratified by country) (HR: 1.60, 95% CI: 1.12-2.29, p
for trend: 0.007) when comparing the highest versus the lowest tertile of potato consumption.
In sex-specific analyses, similar significant associations were only found for females (HR:
1.82, 95% CI: 1.10-3.01, p for trend: 0.018). A chi square test performed to check for
heterogeneity between men and women showed no signs of heterogeneity. A significant
interaction between potato consumption and age was found and age-specific analyses showed
only significant associations for the oldest (>57 years) (HR: 2.08, 95% CI: 1.21-3.56).

In conclusion, a high potato consumption was associated with an increased risk of pancreatic
cancer, although the association was only significant for women. In addition, there was an
interaction between potato consumption and age, and age-specific analyses showed only
significant association for the oldest age group. Since potatoes are usually eaten as part of a
meal, we cannot conclude that the associations we found is caused by potatoes alone, and

there is also a possibility that the associations we found were due to chance.

Potatoes are a staple food in many countries, and our results emphasize the need for more
research on the association between potato consumption and pancreatic cancer, and potatoes
and health in general.
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5 Methodological considerations

The strengths and limitations of each of the three studies in this thesis have been discussed in
the accompanying papers (papers 1, 2 and 3). Therefore, the issues discussed in this chapter

will mostly be general.

5.1 Study design

The randomized controlled trial (RCT) is the “gold standard” in study designs for drawing
causal inferences regarding associations between exposures, including dietary exposures, and
health outcomes (122). In these experimental studies, participants are allocated randomly to
receive one of several interventions. One of these interventions is usually a comparison or
control who receives a placebo, or no intervention at all (123). However, not all associations
between diet and health can be practically or ethically evaluated in RCTs (122). Many diet-
related diseases develop over extended periods, with maybe decades of chronic exposure from
dietary components, and RCTs are unfit for this kind of range. It would also be unethical to

deliberate expose participants to a potentially harmful food.

There are three basic types of non-experimental (observational) study designs in
epidemiology: the prospective cohort study, the case-control study and the cross-sectional
study (124). For paper 1 in this thesis, a cross-sectional study design was used, while paper 2
and 3 had prospective cohort designs. In cross-sectional studies, snapshot views of the health
status and/or behavior of the study population is taken at a given point in time, and it is
therefore not possible to predict any risk of disease (124). The proper temporal sequence
needed to establish causality cannot be firmly established, as it would be difficult no know
which came first, the exposure of a risk factor or the disease. However, cross-sectional
designs provide very useful information of the study populations health status and behavior,
determining the prevalence of risk factors and the frequency of prevalent cases of some
diseases. A cross-sectional study can also be useful for providing the baseline information for
a prospective cohort follow-up to observe health outcomes, like in this case in paper 1: a

characterization of women who eat potatoes, which have been useful for studying the effect
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potatoes have on cancer in paper 2 and 3. Cross-sectional studies have the advantages of
being fairly quick and easy to perform.

The prospective cohort study is considered the strongest study design secondary to RCTs
(122). The prospective cohort differs from the other observational studies with some
advantages. For instance, the measurement of a dietary exposure precedes the development of
symptoms of the disease, which minimizes the risk of recall bias (which is explained more
thoroughly in paragraph 5.2.2, information bias). In addition, prospective cohort studies allow
researchers the opportunity to evaluate the long term effect of diet on disease outcomes.
However, as the data is based on a single measurement, one has no control over eventual

changes in diet over the study period. This is discussed more in paragraph 5.2.2.

5.2 Validity

In all epidemiological studies, there are many methodological aspects that needs to be taken
into consideration, and errors can occur in any step of the research process (125). Itis a
challenge, not only for the researchers, but also for editors and the reader to point these out
and consider how they might have affected the results. When evaluating these aspects, we
must consider the internal validity, i.e. whether the study provide unbiased estimates, and the
external validity, i.e. if the study results obtained in the study population can be generalized to
target populations (125).

It is common to group all biases into three general categories that can compromise the
validity: selection bias, information bias and confounding (125). A bias or differential error, is
a serious error, that produces deviations or distortions that tend to be inaccurate in a particular
direction (123), for instance one group systematically reports to high values. With random
error, or non-differential error, the findings are too high and too low in approximately equal
amounts. However, if the sample study is large, like in this thesis, random errors will lead to
results that usually are correct estimates of the average value (123). Examples of these

methodological aspects and biases, will be discussed in the following paragraphs.
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5.2.1 Selection bias

Selection bias can occur during the inclusion of participants at the beginning of a study.
Prospective cohort studies are not as vulnerable to potential selection biases as, for instance,
case-control studies (125). Both NOWAC and the other cohorts incorporated in HELGA are
population-based (104, 108, 109), which minimizes potential selection bias.

However, in a cohort study, the exposed and unexposed groups can differ in important aspects
besides the investigated exposure (125). In NOWAC the participants were women, aged 30-
70 years, who were sampled randomly from the Norwegian Central Person Register (107). In
the Swedish cohort the participants, aged 30, 40, 50 or 60 years from a specific geographical
area, were invited to attend a health screening, and the Danish participants, aged 50-64, also
from specific geographical areas of Denmark were invited to participate in a study on diet,
cancer and health (aged 50-64 years) (109, 111).

Randomization in the sampling process minimizes the chance for selection bias to occur,
however the participants who chose to respond are not necessarily random. One example is
how the non-respondents could differ from the respondents (125). It is likely that people with
special interest for health issues are more prone to answer questions regarding their health and
diet, than people with poorer health and/or less interest in these topics. In addition, the
participants in all three cohorts in this thesis had a somewhat higher education than their

respective source populations (107, 109, 126).

It is also known that low response rate can cause selection bias (127). The participation rate
for the cohorts in the present thesis were close to 60 % for the Norwegian and the Swedish
study (response rate of follow-up studies for NOWAC were about 80%) (107, 128), and 35 %
for the Danish cohort (109). These response rates are similar to many other population-based
cohorts (107). In addition, in these kinds of follow-up analyses, where the association
between exposure and outcome is investigated, a low response rate does not necessarily have
any impact as long as the study participants are representative to the population their
supposed to represent (114). However, the rate for the Danish cohort was quite low. Further,
due to the use of cancer registries and populations registry in the Scandinavian countries, 10ss

to follow-up was minimal.
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Due to this, the participants in the NOWAC — and HELGA cohort should be representative
for the entire source population in Norway (only women), Sweden and Denmark in the
corresponding age groups. However, there was an over-representation of people with a higher
education. Though, age-specific rates for breast cancer from 1999 in NOWAC was similar to
the general population in Norway (107), and it is known that women with higher
socioeconomic status show significantly higher breast cancer incidence (129). As such, it is
not likely that the overrepresentation of people with higher education influence cancer
incidence in NOWAC. For the Danish cohort, several differences between non-respondents
and respondents on socioeconomic factors were seen (109). However, studies on the external
validity in NOWAC and the Swedish and the Danish cohort in HELGA found no noteworthy
sources of selection bias, beyond the higher education level (107, 109, 126).

Another potential source for bias in self-administered questionnaires are missing values (114).
There are several examples of how this occurs: participants forget to turn the pages in the
questionnaire so just half of the questionnaire is filled out, they refrain to fill out questions
they feel are too sensitive (e.g. income, weight, disease), health issues, time, questions are
difficult to answer etc. It is important do get an overview over possible missing values in the
data, assess why data is missing and how it should be handled. In most statistically analyses
the participants with missing values will automatically be excluded, and if there is a large
amount of missing, one could end up with a study sample too small to perform the analysis, or
the results will not get significant. Consequently, the conclusions are weakened or bias can
occur (114). Another potential problem is when participants that refrains to answer specific
questions are different from the ones who answer. An example of this is when social
desirability bias occurs: when those with e.g. unhealthier lifestyles refrains to answer
questions regarding specific foods, alcohol, weight and smoking because the way they eat or

live is not social desirable (130).

In paper 1, the variable regarding diabetes contained a lot of missing. Many participants
(12,875) did not answer the questions concerning diabetes, 1,293 participants answered that
they had diabetes, and 60,042 participants answered they did not have diabetes. This resulted
in the loss of many participants. However, due to results from a validation study of self-
reported diabetes in the NOWAC study (131), we recoded those with missing information as

‘not having diabetes’, as results from the validation study suggested that missing answer on
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diabetes status could be interpreted as a negative response. In the questionnaire, there was no
distinction between the type 1 and type 2 diabetes. However, according to the validation
study, the diabetes cases are mainly type 2 diabetes (89.4%). Additionally, we have handled
missing values in all papers by excluding them. However, continuous food variables (grams
per day) with missing information was imputed as zero (not consumed). If, for instance,
participants who ate much unhealthy food, chose to not answer these questions, this could
lead to an underestimation of consumption. However, since earlier research has shown that
non-respondents are similar to respondents on risk factors in NOWAC (132), this would

probably not be a large problem.

In sum, based on the material available and earlier investigations in the NOWAC and the
HELGA cohort, selection bias was not deemed to be a large problem in the studies
comprising the present thesis. Randomization was used in the sampling process, the
participants were to a large extent representative for the population in the respective age
groups in the studies, and the response rate was largely good. In addition, there were few
problems with missing data, and since the cohorts in this thesis are quite large, possible bias
due to missing will likely not matter for the results. However, the participation rate in the
Danish cohort was smaller (35%) and lot of the participants did not answer the question

concerning diabetes. As such, selection bias could not be completely ruled out as a problem.

5.2.2 Information bias

Information bias occur when the study participants consciously or unconsciously give
incorrect information, or the wrong information is somehow recorded by study personnel or
measurement instruments (114). The advantage of using FFQs is that the liability for the
participants are minor, which is important when a high response rate is desired. If the FFQs
are self-administered, it is possible to reach out to many people by mail or email, which is
quite simple and cheap (114). However, nutritional research is often complex, with a high
amount of exposure factors, therefore it is likely for biases to occur. Accuracy is highly
desired, but difficult to achieve. Recall bias is a kind of bias that may arise when people who
have experienced a disease, wonder more about why they got the disease and are more likely
to recall previous risk factors than people who did not get the disease (123). Recall bias is
more of a concern in the context of case-control studies, when cases and controls are asked

about exposures in the past (124), and because prospective cohort studies measure events in
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chronological order, it will minimize the risk of this kind of bias. However, it is common that
food questionnaires go somewhat back in time, and it can be difficult to remember what you
have been eating. For instance, in the studies of this thesis, the participants had to remember

their habitual diet over the previous year, which can be challenging to get accurate.

It is also likely that those with unhealthier diets consciously or unconsciously reports having a
healthier diet and also a healthier lifestyle than they actually do, hence the already mentioned
term “social desirability” bias. Consequently, they might report less smoking or less alcohol
consumption. Even though self-reported information is known to be a source of measurement
errors, this type of error will mostly dilute the associations, and will likely not cause any
substantial problems in our studies. A validation study comparing the results from the
NOWAC FFQ with measures from repeated 24-hour dietary recalls concluded that the
relative validity of the FFQ was good for foods eaten frequently, and fairly good for
macronutrients (105). The ranking abilities for some micronutrients and infrequently eaten
food was weaker. It is therefore fair to conclude that the validity of the FFQ regarding
potatoes was good, as potatoes are mostly eaten frequently. In addition, a test-retest
reproducibility of the FFQ in NOWAC found the level of reproducibility for the FFQ to be
within the range reported for similar instruments (133). The Swedish FFQ was found to have
good reproducibility and an estimated level of validity similar to FFQ measurements in other
prospective cohort studies (134). The Danish FFQ was concluded to be a useful instrument
for categorizing individuals according to their intake of nutrients and energy in population-
based studies (135).

The results in all three studies are based on only one measurement. It is therefore important to
keep in mind that dietary changes could have occurred during the follow-up period, and as
mentioned, consumption of potatoes has declined. However, studies have shown that the
oldest eat most potatoes (45, 47), and it has been discussed (in paper 1 and paper 3) that this
has to do with tradition and trends. Thus, it is possible that those who reported a high potato
intake at baseline, have always had, and continued to have a high potato intake. Still, several
factors could have influenced the dietary pattern during follow-up. One example of this is the

entry of the famous “low carb”-diet (136), were the potato suddenly fell into disrepute.
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Another important aspect is that the HELGA cohort used for paper 3 was gathered from three
different cohorts. The questionnaires differed somewhat in formulation and procedures, and
different biases could have occurred in the process of harmonizing them. The questions on
potato intake varied quite a lot across the three cohorts, especially did the question in the
Norwegian cohort differ substantially from the Swedish and the Danish cohort. Where the
Norwegian had only one frequency question on number of eaten potatoes in general, the
Swedish and Danish questionnaire contained additionally questions regarding several
preparation methods (as described in more detail in paragraph 3.5.4 and paper 3). After
exclusions of e.g. implausible energy and potato intake, the intake of potatoes ranged from 0-
264 grams per day in the Norwegian cohort, and from 0-999 grams per day in the Swedish
and Danish cohort. This is likely because the highest alternative the participants could mark
on the Norwegian questionnaire was 4+ potatoes per day, which was calculated to 264 grams
per day. Both the Swedish and Danish questionnaire contained alternatives that ranged higher
(Appendix 3 and 4). It is therefore possible that some exposure misclassification could have
occurred, where the potato intake in the Norwegian cohort was underestimated. Still, contrary
to many other countries, it is common among Norwegians with only one hot meal per day
(45), so it is not unlikely that maximum potato intake among women is about 4 potatoes per
day. The multiple alternatives of answers in the Swedish and Danish questionnaire could also
have overestimated the potato intake in the Danish and Swedish questionnaire. The Danish
and Swedish questionnaire did include men, which theoretically could have influenced the
differences in the amount of potatoes consumed compared to the Norwegian participants (who
included only women). However, the tertiles for potato consumption was quite similar across
sexes (Paper 3: Table 2). It is not likely that a possible underestimation of the Norwegian
potato intake would have any effect on the results in the studies. In paper 2, an
underestimation of the exposure would only dilute the associations found. In paper 3, this
could cause weaker associations for the Norwegian participants compared to the Danish and
Swedish participants. Still, the Norwegian cohort contained only 19 pancreatic cancer cases,
and it is not likely that this influenced the results in a noteworthy manner. It is possible that
the overestimation have affected the cut-offs for the tertiles. Thus, for instance, when they
have reported 3 potatoes, they have actually eaten 2 potatoes. It is therefore a possibility that
the effect of higher risk for pancreas could be present with less potato consumption, but it is

52



unknown where the true effect lies. However, by using a categorized potato variable, the

analyses are less vulnerable for outliers and overestimation.

Additionally, validations of the studies have been done (105, 133-135), and the food data was
harmonized through EPIC and standardized by common standardization guidelines. In
addition, all analyses were stratified by country. The goal with this adjustment was to try to

attenuate possible differences in the information obtained from the FFQs.

It is also a known problem in these kind of studies that participants overestimate their height
and underestimates their weight and BMI (137). In NOWAC the measures of BMI were based
on self-reported height and weight, which can cause measurement bias. However, a study on
validity of self-reported weight and height in the NOWAC study concluded that these self-
reported measures provide a valid ranking of BMI for middle-aged women (138), and height
and weight were measured in the Swedish and Danish cohort in HELGA.

In sum, there are several sources for information bias in the studies included in the present
thesis. For instance, it is difficult to remember eating habits for the last year, and it is not
unlikely that participants reported eating healthier than they actually did. However, other
studies indicate that these factors are not a considerable problem. A lager problem could be
the fact that diet could change after reporting, and that the questionnaires was different in the
different cohorts. It may be that formulation of the potato questions lead to an overestimation
of exposure in Danish and Swedish participants, or an underestimation in the Norwegian
participants. This could be a source of error. However, none of these problems are regarded as

large problems. Information bias may have influenced results, but are not considered crucial.

5.2.3 Confounding

Confounding can be explained as mixing or blurring of effects (125). A confounding effect
can be present when a researcher relates an exposure to an outcome, but actually measures the
effect of a third variable — a confounding variable. A confounding variable is associated with
both the exposure and the outcome, but it does not act as an intermediate link between the
exposure and the outcome. In contrast to selection bias and information bias in a study,

confounding can be controlled for before or after a study is done, if the confounding factors
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are known and measured. In prospective cohorts, common methods used for this are
multivariable techniques and stratification (125). In multivariable techniques, the potential
effect of a variable (e.g. potatoes) is examined through mathematical modeling, while the
effect of other variables (possible confounders), are controlled or adjusted for. This method
has the advantage of being able to adjust for many factors at the same time (125). However, in
order to adjust for many variables at the same time, particularly categorical variables, a large
sample size is needed. The sample size has a deep impact on the chance of finding statistical
significance (123). If the researcher plan to perform sub-group analyses and number of cases
is small, including many variables in the analyses can cause the analyses to lose power and
break down.

We identified several lifestyle factors that were associated with potato consumption (Paper 1),
and this is congruent with other studies (45, 47), therefore it was important to adjust for
possible confounding variables when investigating potato intake and cancer risk (in paper 2
and paper 3). Since the number of cancer cases was limited, especially in paper 3, it was
important to consider how to approach this matter, to avoid too many adjusting variables in
the analyses. Variables classified as “probably” or “convincingly” associated with CRC and
pancreatic cancer by the WCRF/AICR (4, 22), were tested as possible confounders or risk
factors. We left out variables classified as “limited/suggested” evidence, to reduce the number
of variables in the analyses. Additionally, lifestyle factors associated with potato consumption
and cancer were assessed for confounding effects. Finally, we only included adjustment
variables that influenced the hazard ratios with more than 10%.

5.2.3.1 Controlling for confounding

We adjusted for several factors to try to control for confounding (3.6), but some desired
adjustments were not possible to perform, which is a weakness in the corresponding studies.
For instance, since we used a general variable on potato consumption in grams per day, we
were not able to control for potential effects from acrylamide formation during preparation
and fat as an added ingredient during preparation. This is discussed thoroughly in both paper
2 and paper 3. In addition, it is suggested that since boiling is the most common preparation

method, it is not likely that acrylamide and added ingredients during preparation is the cause
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of the positive associations we found between potato consumption and colorectal cancer and

pancreatic cancer. However, we cannot exclude this possibility.

Further, in paper 2 and paper 3, Gl and GL were discussed as possible causes for both CRC
and pancreatic cancer. Ideally, we should have adjusted for glycemic index and load, however
the FFQs were semi-quantitative, and not created to measure these factors, and we did not
have a proper database that fitted our FFQs. Consequently, we were not able to exclude the
possibility that Gl and GL could influence the association we found between potato

consumption and the cancers.

Another approach to control for confounding is stratification (125). The sample can be
subdivided by any characteristics of the population of epidemiological interest (e.g. age, sex,
occupations, smokers/nonsmokers etc.) (139). Such subdivided samples are called specific
analyses (e.g. age-specific or sex-specific analyses). When the sample is divided into smaller
sub-groups, the sample sizes in the sub-groups will consequently decrease. The sub-groups
can end up being too small for analyses, or a value in one of the adjustment variables could
lack in one of the groups, which is not a good basis for performing valid analyses. For
instance, due to the small amount of pancreatic cancer cases in paper 3, we were not able to
perform diabetes-specific analyses and country-specific analyses, which would have been a

valuable contribution to our conclusion.

5.2.3.2 Residual confounding

There is also the possibility of residual confounding in the studies, due to unknown
confounding factors. Residual confounding occurs either when some confounding variables
remain unaccounted for, or when the categories of the confounder controlled for are too broad
(124). An example of this is adjustment for smoking, using categorical definitions such as
“never”, “former” or “current”. The variability in the cumulative dose within the last two
categories may be large (i.e., in average number of cigarettes per day, pack-years, and time
since quitting) (124), and this can result in residual confounding when associations between
variables confounded by smoking are evaluated. Since smoking is such an established risk
factor for both colorectal and pancreatic cancer (4, 22), and to minimize the possibility for

residual confounding, we decided to use a finer categorization than “never”, “former” or
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“current” when adjusting for smoking in paper 2 and 3 (never, former <15 pack-years, former
>15 pack years, current <15 pack-years, current >15 pack years; one pack-year is equal to
smoking 20 cigarettes per day for 1 year, or 40 cigarettes per day for half a year, and so on)
(140).

5.2.3.3 Interaction

Sometimes the effect of a variable will depend on the level of another variable (114). In these
situations, we say that there is an interaction or an effect modification between two variables.
The joint presence of interacting risk factors should always be considered when evaluating
confounding effects (124). In paper 3 we found a significant interaction between potato
consumption and age. Due to this, we did age-specific analyses. The cut off was set to 57
years of age, based on the distribution of cases. These age-specific analyses solved the
problem with the violation of the proportional hazard assumption. Additionally, it led us to do
a more detailed interpretation as it added an interaction in the observed association between
high potato consumption and pancreatic cancer. Accordingly, the age-specific analyses
showed only significant association for the oldest age group: high consumption of potatoes

did only increase the risk of pancreatic cancer in the oldest age group (>57 years).

5.2.4 Chance

If the results of studies cannot be explained on the basis of selection bias, information bias or
confounding, then the results can be due to chance (125). The first step to assess this is to
state a null hypothesis: there is no difference between the groups being compared (123), e.g.
those with high consumption of potatoes do not have increased risk of cancer compared to
those with a low consumption. The alternative hypothesis states that there is a difference
between the compared groups. The p-value obtained by the statistical tests, gives the
probability of finding the observed result by chance rather than because of a true effect. It is
common to state that a p-value below 0.05 is statistically significant. Thus, with a lower p-
value it can be stated that there was a difference between the groups (123). However, it is
important to keep in mind that even though your p-value is 0.05, there is still a 5% probability
that your results are due to chance, and that a false positive conclusion is drawn. In studies

with large sample size, even small irrelevant effects can turn out statistically significant.
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Contrary, with a small study samples, a false negative conclusion may be drawn. Therefore, it
is highly relevant to consider how large the effect size in the statistical analyses are, as it will
not be influenced by sample size. In our studies we have used odds ratios (paper 1) and hazard

ratios (paper 2 and paper 3) to measure these effect sizes.

The effect of the sample size can also be established from the width of the CI. A narrow CI
indicates a large sample size, and “more confidence”. A wide CI may mean that the sample is
small, and the effect estimate is less precise, even if it is statistically significant. It is more
likely that the results are due to chance. The results from the studies in this thesis are all
showing narrow ClIs, which reduces the probability that the results are due to chance.
However, paper 3, we had quite few cases, and when comparing the CI for the overall
analysis of associations between potato consumption and pancreatic cancer with sex-specific
and age-specific analysis, we could see that the Cl widened (Table 2 in paper 3). Thus, the
effect estimates were less precise in these sub-analyses, and must be interpreted with more

caution than the overall analysis.

5.2.5 Substitution effects and energy adjustments

An association between the consumption of a food or nutrient and a disease outcome could be
an indication that this particular food under study (e.g. potatoes) is harmful or protective, or it
could actually reflect the result of the displacement of other food and/or nutrients (122).
Based on an isoenergetic model, the consequence of eating more of a food, or drinking more
beverages containing energy, is that it would leave less room for other foods or beverages

within the daily diet. This is known as the “displacement” or “substitutions” effects.

It is usually appropriate to adjust for total energy intake in epidemiological studies (141).
Confounding can occur when total energy intake is associated with disease risk and level of
physical activity, body size or metabolic efficiency are individual factors that can influence
this. Most nutrients are correlated with total energy intake, either because of their contribution
directly to energy intake or because those who consume more total energy, additionally eat
more of all nutrients. Therefore, specific nutrients may be erroneous associated with disease
because of confounding by total energy intake. In addition, associations can weaken if the
variation from total energy intake is not removed (141). The average intake of total energy in

our studies were higher in the categories of high potato consumption, and it was appropriate
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to adjust for total energy so the analyses were based on an isoenergetic principle.
Consequently, when we adjusted for total energy intake, a higher intake of potatoes resulted
in a concomitant lower intake of other energy contributing foods. If we had neglected to
adjust for total energy intake we would not be able to tell if the increased risk of cancer was
due to a high potato consumption or was it simply that they ate more/they had a high total
intake of energy. For instance, we would not be able to tell if there e.g. was a high

consumption of meat that caused the increased risk instead of the potatoes.

There are several ways to adjust for total energy intake, and there is usually little statistical
justification for choosing a specific model (141). Instead, the selection of the method must be

based on biological considerations and the questions we want to address.

The nutrient density model is a traditional method in which nutrient intake is divided by total
energy intake (141). It can be expressed as a percentage of energy or as intake per 1000 kcal
(or per 4184 kJ). It can be calculated directly for an individual without the use of any
statistical models, it is a well-known method used among nutritionists as a measure of dietary
composition, and it is also used in dietary guidelines. Paper 1 was a descriptive paper, and we
presented all food items with nutrient density per energy intake (per 1000 kJ), according to
low and high potato consumption. The residual method was considered as an alternative
method to control for confounding, and to remove extraneous variation due to energy intake
(141). In this method, the residuals from a regression represent the differences between each
individual's actual intake and the intake predicted by their total energy intake. Since residuals
have a mean of zero, and negative as well as positive values, a constant can be added to every
value to convey the sense of an actual nutrient intake. These nutrient residuals is uncorrelated
with total energy intake, and therefore the variation due to the nutrient composition of the diet
(opposed to the combination of dietary composition and total amount of food), to be evaluated
directly (141). However, in paper 1, 2 and 3 we adjusted for total energy intake (kJ) in
multivariable models. We decided to stick with this method of energy adjustment, as the total
energy intake (kJ) did not have any effect on either CRC or pancreatic cancer. Also, the
residual method is performed as a linear regression with the exposure (i.e. potatoes) as a
dependent variable, and since our potato variable was a categorical, non-linear variable, the

residual method was not appropriate (141). In addition, keeping the exposure variable
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(potatoes) “as is”, makes the results easier to interpret. In another occasion, where the
exposure variable is a linear one, and the energy intake is associated with the outcome, the

residual method can be considered.

In paper 2 we adjusted for pasta and rice in a model, in addition to total energy. This was
done to look for associations with other sources of carbohydrate. However, by including both
pasta and rice in the model, we did not allow neither pasta or rice to be possible substitutes for
the potato. Thus, other energy sources would therefore act as substitutions, and this could be
any kind of energy contributing foods. It could be, for instance, that the substitutions were
other vegetables, which have beneficial effects on cancer, or it could be meat with perhaps

opposite implications. Accordingly, we chose another model in paper 3.

5.2.6 Statistical methods

We have focused on investigating potatoes as a single food, However, since it is difficult to
separate the effect of single food on disease, it could be relevant to complement it with a
dietary pattern analysis where the diet is considered in a more holistic way (101). However,
associations between diet and disease are usually very modest, and if there are measurement
errors present, it can be difficult to detect significant associations, even though there is an
association (101, 102). Due to this, a combination of investigating potatoes as single food and

as a dietary pattern could be valuable.

In paper 3 a chi square test was performed to check for heterogeneity between men and
women, and this was a valuable contribution to our interpretation of the results. The test
showed no signs of heterogeneity, which means there is no reason to believe that the
association we found differed between sexes. The non-significant results regarding men could
rather be due to power issues in our analysis. Therefore, a test of heterogeneity could also be
valuable in paper 2, when associations between high potato consumption and CRC only were

found among those with a BMI <25 kg/m?,

In paper 3, the proportional hazards assumption was checked using Schoenfeld residuals,
which showed sign of deviation from proportionality. We tested for interaction between
potato consumption and age and found a significant interaction effect. Due to this, we did

age-specific analyses, and in the age-specific analyses, the proportional hazard assumption
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was no longer violated. Another alternative would be to use a flexible parametric survival
model (142) instead of the Cox proportional hazards model (142), but it was considered too

complex.

5.3 Discussion of main results

The main results have been discussed in details in the accompanying papers (papers 1, 2 and
3). This paragraph, along with the conclusion will present a more general discussion of the

main findings.

The objective of paper 1 was to map which factors influence potato consumption among
women in the Norwegian Women and Cancer (NOWAC) study. Important findings were that
the high potato consumption group contained more smokers, older women and more women
with lower education and socioeconomic status. These results are all congruent with other
studies, which also include men (45, 47). As mentioned, it is important to consider these
lifestyle factors as potential confounders when studying potato consumption and cancer risk.
These factors were among the possible confounders and risk factors we adjusted for in paper
2, where the most important finding was that high potato consumption was associated with a
higher risk of CRC when comparing the highest consumption with the lowest consumption.
At first glance, it is easy to suspect that lifestyle or socioeconomic factors play a part as
confounders, especially since the association we found was unexpected. Smoking, age and
education are all associated with high potato intake and CRC, and could have had some

influence on the associations, but the results of the crude and adjusted model was similar.

Further, it is interesting that we only found a significant association among those with a
normal BMI (<25 kg/m?). It is possible that foods with a high GI have an effect on cancer risk
independent of obesity. Although some studies have found slightly stronger associations for
obese persons (73, 74), an Italian study found that BMI had no effect on the significant
associations they observed between CRC and glycemic index (10). A possible mechanism for
this association could be due to different diets between those with low/normal BMI and those
with a high BMI. Foods and nutrients in meals interacts and influence absorption of other

nutrients (93), and perhaps this could partly explain why we only found a significant
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association for those with a low/normal BMI. However, the results for those with a BMI >25
kg/m2, showed tendencies for a higher risk. It is possible that the non-significant results were
due to lack of power, as this group contained less cases than the group with low/normal BMI
(paper 2, Table 3).

High potato consumption was also associated with increased risk of pancreatic cancer (paper
3). The high potato consumers in paper 3 were more likely to be less educated, had a higher
BMI, consumed more fat, red & processed meat and carbonated/soft/isotonic drinks and
diluted syrups, all being characteristics of an obesogenic environment and metabolic
syndrome (120, 121). In addition, even though results of previous studies have been
contradictory and non-conclusive (51, 78, 79), two recent reviews have associated potato
consumption with increased risk of developing hypertension (76) and diabetes type 2 (77). In
addition, potatoes have been associated with obesity due its high GI (75). Due to this, we had
included variables which characterize an obesogenic environment in a multivariable adjusted
model, but they were not included in the final models, as they did not influence the results.
The main reason for leaving them out of the final model, was the limited number of
pancreatic cancer cases in our study sample, and we aimed to retain power in our statistical

analyses.

Further, in paper 3, we had a significant interaction between potato consumption and age. Our
age-specific analyses showed that it was the oldest participants (>57 years) with the highest
consumption of potatoes that had an increased risk of pancreatic cancer. It is possible that the
oldest who reported a high potato consumption at baseline, have always had a high potato
consumption, and continued to have a high potato consumption based on tradition. As
mentioned, studies have shown that the oldest eat more potatoes (45, 47). It is possible that
potatoes (or components in potatoes) act as a probable carcinogen which require a long period
of exposure to assert any risk. Several researchers have discussed that the exposure time to
carcinogens is also an important risk factor, and how this could be part of the explanation of

why cancer increases with age (143-145).

Several studies have found an association between potato consumption and cancer, but not all.

The only other study on pancreatic cancer, a case-control study, was congruent with our
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results, and found that a high potato consumption was associated with increased risk (80). In
addition, two other case-control studies found a high potato consumption to be associated
with increased risk of respectively rectal cancer (81) and colon cancer (82), though the latter
showed only tendency of higher risk. This is congruent with the results for paper 2, where the
significant associations were found for rectal cancer, but only tendencies for colon cancer. A
cohort study found that intake of potato fiber was inversely related to colon cancer among
men, however for women the intake of potato fiber was associated with a higher risk (90). In
paper 2 we adjusted for non-potato fiber. This was done since dietary fiber was classified as a
factor that convincingly decrease the risk of CRC (4), and we did not want to remove the
possible effect of the potato fiber on cancer, by adjusting for it in the total dietary fiber
variable. If paper 2 had included men, it would have been interesting to see if our results were
congruent with the cohort that found potato fiber to be related to higher risk for CRC in

women, but a lower risk for men (90).

Studies on dietary patterns are important to complement studies with single foods and
nutrients. We can conclude that our findings are congruent with studies showing that a typical
Western dietary pattern with high consumption of red and processed meat, potatoes, high fat,
dairy products and eggs is associated with increased risk of both colorectal and pancreatic
cancer (93-96, 146), although, regarding pancreatic cancer there are other studies where this

association has not been found (97, 98).

The study results regarding how potato glycoalcaloids can significantly aggravate intestinal
inflammation in mice (84, 85) are also interesting, as intestinal inflammation has been
associated with risk of CRC (86, 87). However some short-term studies have implicated the

opposite, were glycoalkaloids have anti-tumor effect (75).

As mentioned in the introduction, previous studies have suggested that the etiology differs
within the different colon sub-sites (proximal and distal colon) and between the cancers of the
colon and the rectum (17). Due to a relative small number of cases, we cannot, however, be

certain if our findings regarding this were due to etiology, lack of power, or due to chance.
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Further, there was another case-control study that found associations between potato
consumption and increased risk of gastric cancer among women, but no associations were
found for men (83). In paper 3, we found only significant associations for women, and it is
possible that there are differences in risk between sexes. Still, we were not able to conclude
with an observed difference, as the test for heterogeneity between men and women was not

significant.

There are also some studies that have found associations between high potato consumption
and other cancers (oral and pharyngeal cancer, and bladder cancer), (88, 91, 92), and two of
them showed in fact beneficial associations with potato consumption (bladder cancer) (91,
92).

It has already been discussed how potatoes being part of a meal is challenging for the
researcher when evaluating causation. It has also been described that our analyses are based
on a general potato consumption variable, thus we have not been able to control for
preparation methods. However, it is important to keep in mind that even though boiling is the
most common preparation method in the countries under study, we cannot rule out the
possibility that the CRC and pancreatic cancer cases are the particular participants who ate
mostly fried and roasted potatoes. Thus, acrylamide, fat or salt could have caused the
observed association with cancer. A recent review investigating the associations between
potato consumption and lifestyle diseases, concluded that there is a lack of studies that have
investigated the separate preparation methods for potatoes (79). The review also emphasized

that too few studies adjusted properly for other risk factors for cancer in their analyses (79).

We do see that a high consumption of potatoes is associated with a higher risk of CRC and
pancreatic cancer in our study material, even though there are some inconclusive and
contradictory results, most of the studies point in this direction. But whether this risk is
attributable to potato per se or a diet and/or lifestyle associated with high potato intake we

cannot be certain of.
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6 Conclusions and future perspectives

In this work, we found positive significant associations between high potato consumption and
two types of cancer in the digestive system: CRC and pancreatic cancer. We also identified
and confirmed previous findings regarding lifestyle factors and how they are associated with
potato intake. These factors were important to consider as possible confounders and risk
factors when analyzing the associations between potatoes as an exposure and cancer as an

outcome.

Some restrictions apply to the associations we found. For instance, in paper 2, the associations
were only significant for those with a BMI classified as normal or underweight. In addition,
the study contained only women. In paper 3, both men and women were included, but the
association was only significant for women. There was also an interaction between potato
consumption and age, and the significant association was only found for the oldest age group
(>57 years). These restrictions in both paper 2 and 3, challenged our discussion regarding

possible explanations for the observed associations.

Additionally, chance, different biases, and confounding must always be considered as
possible explanations for an association between an exposure and an outcome. Since we
focused on potato consumption in general, and were not able to adjust for preparation
methods, we could not conclude that the observed association was caused by potatoes alone.
However, what we can conclude with is that high potato consumption acts as a marker of a
lifestyle associated with higher risk of CRC and pancreatic cancer in our study material, and
these findings are congruent with several studies investigating potato consumption and risk of
cancer. This is complemented of studies of a typical Western dietary pattern containing
potatoes, which has also been associated with increased risk of both CRC and pancreatic

cancer.

Our findings show the importance of performing more research within this field, and to
further investigate whether potatoes alone can increase the risk of cancer. Potatoes have been,
and still are a staple food and an important contributor in human diets all across the world.
The Gl is a term that has been getting more attention due to its effect on health and cancer in

the recent years. We were not able to adjust for Gl and GL in our studies, and since potatoes
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have a high GI, we recommend that this is done in future studies. Thus, it is important to
establish how Gl and GL might have influenced the observed associations. Additionally, we
recommend dietary assessment methods that gather information on various preparation
methods, sufficient adjustments for risk factors, adjustments for metabolic syndrome and
stratification by diabetes. There is also a need of studies analyzing on repeated measurements.
Further will larger studies with more cases, including both men and women, young and old,

more types of cancer (especially cancers of the digestive system) be recommended.

It would serve the public health best when recommendations are made on the basis of the best
available evidence. More research on the association between potato consumption and the risk
of colorectal and pancreatic cancer is essential, with our recommended modifications
regarding methodology, before further conclusions can be drawn and dietary

recommendations made.
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APPENDIX 1

Example of invitation letter in NOWAC






INSTITUTT FOR SAMFUNNSMEDISIN <RSI,
UNIVERSITETET | TROMSO Q £
9037 TROMSO

Telefon 77 64 48 16

3 'UUNI
A8

KVINNER OG KREFT

Orientering om undersokelsen

Institutt for samfunnsmedisin ved Universitetet i Tromsg gjennomfarer en sperreunderspkelse om
levesett og kreft blant norske kvinner. En slik undersekelse gir et verdifullt grunnlag for & studere
mulige sammenhenger mellom f. eks. bamefodsler, p-piller, solvaner og utviklingen av kreftsyk-
dommer som saerlig rammer kvinner. Resultatene vil bli publisert i dagspressen og i internasjo-
nale fagtidsskrifter. Ansvarlig for undersskelsen er professor Eiliy Lund.

Du foresparres hermed om & delta i underspkelsen. Alle som blir forespurt er trukket ut tilfeldig.
Statistisk Sentralbyra har trukket utvalget og star for utsending av sperreskjemaene.

Med noen drs mellomrom fram til 2017 vil vi sammenholde opplysningene som er gitt i underse-
kelsen med opplysninger fra Kreftregisteret og Dedsarsaksregisteret. Alle opplysninger fra under-
sokelsen og fra registrene vil bli behandlet konfidensielt og etter de regler Datatilsynet har gitt i
sin tillatelse. P4 sporreskiemaet er navn og fodselsnummer erstattet med et lepenummer slik at
ingen av de som mottar og tar hdnd om skjemaene vil kjenne din identitet. Undersokelsen er til-
rddd av den regionale etiske komite for Nord-Norge.

Vi vil be deg om & besvare det vedlagte sparreskjemaet sa riktig som mulig. Dersom ingen av
oppgitte svaralternativ dekker din situasjon, sett kryss for det alternativet som ligger naermest.
Gi eventuelt tilleggsopplysninger i skjemaet. Du behover ikke & svare pa alle spersmal.

Vi spar ogsa alle som deltar om tillatelse til fornyet skriftlig kontakt om noen dr i form av et lik-
nende sperreskjema. For et mindre, tilfeldig utvalg ansker vi i tillegg mer detaljerte opplysninger
om siste degns kosthold.

Det er frivillig om du vil vaere med i undersekelsen. Det er ogsa adgang til & trekke seg senere,
hvis du skulle gnske det. Du kan 14 slettet dine opplysninger hvis du krever det.

Ditt bidrag til undersakelsen vil veere & svare pa sparsmélene i det sperreskjemaet som folger
med. For sparsmal om hormoner og p-pille bruk finner du bilder i denne brosjyren som skal
veere et hjelpemiddel til 4 svare riktig (brosjyren skal ikke returneres). Sperreskjemaet returneres
i vedlagte konvolutt med betalt svarporto.

Med hilsen

Eiliv Lund
Professor dr. med.

VAR -97
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Example of questionnaire in NOWAC






KVINNER OG KREFT

Hvis du samtykker i & vaere med, sett kryss for JA i ruten ved siden av.
Dersom du ikke gnsker a delta kan du unnga purring ved & sette kryss

for NEI og returnere skjemaet i vedlagte svarkonvolutt.
Vi ber deg fylle ut sporreskjemaet sd ngye som mulig.

Vinter 2004

KONFIDENSIELT

Skjemaet skal leses optisk. Vennligst bruk bla eller sort penn.

Du kan ikke bruke komma, bruk blokkbokstaver.

Med vennlig hilsen
Eiliv Lund
Professor dr. med

Forhold i oppveksten

| hvilken kommune har du bodd lengre enn ett ar?

Alder
1. Fodested: ... FFA 0 Aartil ‘ ar
2. Fra ‘ ar til ‘ ar
3 Fa | Jarti L | ar
4. Fra ‘ ar til ‘ ar
5. Fra | ar til | ar
6. Fa | Jarti L | ar
7. Fra | ar til | ar

Hoyde og vekt

Hvor hoy er du?ihete cm,)

Hvor mye veide du da du var 18 ar?i nele kg.)

Hvor mye veier du i dag?nele kg) ..o

Kroppstype i 1. klasse. (Sett ett kryss)

Dveldig tynn Dtynn [ Inormal Dtykk Dveldig tykk

Selvopplevd helse

Oppfatter du din egen helse som; (Sett et kryss) +

Meget god (1 God L] Darlig L] Meget darlig

Menstruasjonsforhoid

Hvor gammel var du da du fikk menstruasjon forste

gang? _I_ ‘

Hvor mange ar tok det for menstruasjonen ble
regelmessig?

D Mer enn ett ar
[ | Husker ikke

D Ett ar eller mindre

L] Aldri

Ja L]
NEl []

Jeg samtykker i a delta i

sporreskjemaundersokelsen

Overgangsalder

| Har du regelmessig menstruasjon fremdeles?

DJa

[ ] Vet ikke (menstruasjon uteblitt pga. sykdom o.l.)

[ Har uregelmessig menstruasjon

|:| Bruk av hormonpreparat med gstrogen

D Nei

Hvis Nei;
har den stoppet avsegselv? ... . |:|
operert vekk eggstokkene? ... []
operert vekk livmoren? ... ... []
annet? . D

Alder da menstruasjonen opphorte? \

Graviditeter, fodsler og amming

Har du noen gang veert gravid? Jal | Nei |

Hvis Ja; fyll ut for hvert barn du har fedt opplysninger om fadsels-
ar og antall maneder du ammet (fylles ogsa ut for dedfadte eller for
barn som er dade senere i livet). Dersom du ikke har fedt barn fort-
setter du ved neste sparsmal.

Barn Fedselsar Antall maneder Barn Fodselsar Antall maneder

med amming med amming
VL | ° L] |
2 | 6 | |
3 || | 7L |
4 L | 8 || |

Bruk av hormonpreparater
med ostrogen i overgangsalderen

Har du noen gang brukt ostrogen-
tabletter/plaster?

Jal | Neil |

Hvis Ja; hvor mange ar har du brukt

gstrogentabletter/plaster i alt? ‘

Hvor gammel var du forste gang du
brukte ostrogentabletter/plaster? ... . ‘

Jal | Neil |

Bruker du tabletter/plaster na?
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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» pa sparsmalene om hormonbruk i over-
gangsalderen, kan du g& videre til spersmalene under «P-
piller». Har du svart «ja», ber vi deg utdype dette neermere ved
a svare pa spgrsmalene 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 spgrsmalene
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 ogsd nummer pa hormontabletten/plasteret som

star i brosjyren. +

Alder ved  Brukt samme hormon- Hormontablett/
® start tablett/plaster/ plaster/
B8 sammenhengende (se brosjyre)
é ar maned Nr. Navn
N | | ||
2 || | | ||
s | | | ||
ol | | | ||
5.

Har du noen gang brukt

hormonspiral (Levonova)? . Ja [] Neil |
Hvis Ja; hvor mange hele ar har du brukt

hormonspiral i alt? ‘
Hvor gammel var du forste gang du fikk

innsatt hormonspiral? ‘
Bruker du hormonspiral na? ... Jal | Neil |

Ostrogenpreparat til lokal bruk i skjeden

Har du noen gang brukt ostrogen-

krem/stikkpille? Jal | Neil ]
Hvis Ja;
bruker du krem/stikkpille na? . Ja [ ] Nei |

Andre legemidler

P-pillebruk

Har du brukt p-piller eller

minipiller? Jal | Neil |
Hvis ja, hvor mange ar

har du brukt p-pillerialt ... ‘
Bruker du p-pillernd? ..............Ja [] Neil |

For p-pillebruk ensker vi & fa vite navnet pa p-pillen, 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
deg bruke den vedlagte brosjyren. Vennligst oppgi nummeret

pa p-pillen.

Alder ved

Brukt samme p-piller

P-piller

g st sammenhengende (se brosjyre)
5 ar méned Nr. Navn
nl | | ||

2| | | ||

al | | | ||

sl | | | ||

s || | | ||

ol | | | ||

Bruker du noen av disse legemidlene daglig na?

Fontex, Fluoxetin Jal | Neil
Cipramil, Citalopram, Desital.............Ja [] Neil |
Seroxat, Paroxetin Jal ] Neil |
Zoloft Jal | Neil |
Fevarin Jal | Neil |
Cipralex Jal | Neil |
Hvis Ja; hvor lenge har du brukt Maneder al
dette legemidlet sammenhengede? \ \
Har du benyttet noen av disse
y Jal |

legemidlene tidligere?

Hvis Ja; hvor lenge har du benyttet
disse legemidlene i alt?

Har du eller har du hatt noen av folgende sykdommer?

Kreft

Ja Nei

Hayt blodtrykk

Hjertesvikt/hjertekrampe ...

Hjerteinfarkt

Slag

Sukkersyke (diabetes) ...

Depresjon (oppsoekt lege).......

OO0 Onno
OO0t

Hvis ja:
Alder ved
start
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Roykevaner

Har du i lopet av livet roykt mer enn
100 sigaretter til sammen?..........J2 ]

Neil |
1]

Hvis Ja, ber vi deg om a fylle ut for hver aldersgruppe

Hvor gammel var du da du tok din
forste sigarett?

pr. dag i den perioden.

Antall sigaretter hver dag

Alder

_;
AN
ok
©

10-14  15-19 20-24 25+
10-14
15-19
20-29
30-39

40-49

JOoOOde
OO0t
OO0t

]
]
]
]
]
]

OO0t
OO0t
OO0t

P

ei

_|_

Roykte noen av dine foreldre da
du var barn?

Royker du daglig na?

s
L] O

Hvis Ja, hvor mange sigaretter roykte de
til sammen pr. dag? ‘

Brystkreft i nzermeste familie

Har noen naere slektninger hatt brystkreft?

) Vet Alder
Ja Nei ikke ved start
Datter D D D ‘
Mor D D D ‘
Soster D D D ‘

Har du veert til undersokelse av brystene med
mammografi Ja

Neil |

Hvis Ja;
hvor gammel var du forste gangen? (nete an ‘

Hvor mange ganger har du veert undersokt?

-etter invitasjon fra Mammografiprogrammet........ ‘

-etter henvisning fra lege ‘

-uten henvisning fra lege ‘

i livet hvor mange sigaretter du i gjennomsnitt roykte +

Vi ber deg angi din fysiske aktivitet etter en skala fra
sveert lite til svaert mye. 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 tur-
gaing o.l. Sett kryss over det tallet som best angir ditt
niva av fysisk aktivitet.

Alder Sveert lite Sveert mye
14 ar l[2]18][4][5][6][7][8][9][10
30 &r ][2][3][4][8][6][7][8] 9] [10
| dag [2][s][4][5][6][7][8][e][10
Hvor mange timer pr. dag i gjennomsnitt gar eller
spaserer du utendgrs? _|_
sjelden/ mindre 1/2-1 time 1-2 timer mer enn
aldri  enn 1/2 time 2 timer
Vinter L] L] [] [ ] [ ]
Var [] [] [] 1 O
Sommer [] [] [] [] []
Hast [] [] [] 1 O

For hver av foglgende aktiviteter du deltar i,

ber vi deg oppgi hvor mange minutter pr. dag
du bruker i gjennomsnitt til hver av aktivitetene.

Fritidsaktivitet vinter Var

Se pa TV

Lesing

Handarbeid/hobby ... ‘ | | “ | | H | | H | | ‘

Hagearbeid

Dusj/bad/egenpleie....... ‘ | | ‘ ‘ | | ‘ ‘ | | ‘ ‘ | | ‘

Mammografiundersokelse -+

Hvor mange hele timer pr. dag bruker du
pa arbeidsplassen i gjennomsnitt til a

Sitte 1

Sta |

Ga |

Lofte :

Tunge loft/pleie !

Hvor mange trapper (hele etasjer) gar
du i gjennomsnitt pr. dag. 1
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Pavirker noen av falgende forhold kostholdet ditt?
(sett gjerne flere kryss) _I_

D Er vegetarianer/veganer D Har anoreksi
DSpiser ikke norsk kost til daglig

DHar allergi/intoleranse DHar bulimi

D Kronisk sykdom D Prover & ga ned i vekt

Vi er interessert i & fa kjennskap til hvordan kostholdet
ditt er vanligvis. Kryss av for hvert spgrsmal om hvor ofte
du i gjennomsnitt 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)

aldri/ 1-4pr. 56 pr. 1 pr. 2-3 pr. 4+
sjelden  uke uke dag dag pr.
dag

Helmelk (set, sur) D D D D D D
Lettmelk (set, sur) D D D D D D
Ekstra lettmelk ... D D D D D D
Skummet (set, sur) D D D D D D

Hvor mange kopper kaffe/te drikker du vanligvis av
hver sort? (Sett ett kryss for hver linje)

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

dag
Traktekaffe---- D D D D D D D
Pu|verkaffe ......... D D D D D D D
Gronn te D D D D D D D
Bruker du til kaffe eller te folgende:

Kaffe Te

Sukker (ikke kunstig sotstoff [ Jua [ |Nei [ Jua [ |Nei
Melk eller flote [ Joa [ INei [ Jda [ INei

Hvor mange glass vann drikker du vanligvis?
(Sett ett kryss for hver linje)

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

Springvann/flaskevann D D D D D D

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

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

Appelsinjuice ] [] [] [] [] []
Saft/brus med sukker D D D D D D
Saftbrus sukkerfri—| | L[] [ ] [ []

Hvor ofte spiser du yoghurt (1 beger)? (Sett ett kryss)
DAIdri/sjeIden L4 pr. uke [ Jo3 pr. uke [ Jat pr. uke
Hvor ofte spiser du kornblanding, havregryn eller

musli? (Sett ett kryss)

DAIdri/sjeIden [ J1-3 pr. uke | Ja-6 pr. uke L pr. dag

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

aldri/ 1-4 pr.
sjelden uke uke dag dag

Grovtbrod............ D D D D D ﬁ
Kneipp/halvfint ... D D D D D D
Fintbrod.......... D D D D D D

Knekkebrad o.l. ... D D D D D D

5-7 pr. 2-3pr. 4-5pr. 6+

Nedenfor er det sparsmal om bruk av ulike paleggstyper.
Vi sper om hvor mange brodskiver med det aktuelle
palegget du pleier & spise. Dersom du ogsa 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 spgrsmalene. +

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

0 pr. 1-3pr. 4-6 pr. 1pr. 2-3 pr. 4+
uke uke uke dag dag pr.
dag
Syltetoy ... D D D D D D
Brun ost, helfet...... ... D D D D D D
Brunost,
halvfet/mager ... D D D D D
Hvitost, helfet..... D D D D D
Hvitost,
halvfet/mager ... D D D D D
Kjottpalegg,
Leverpostei ... D D D D D D
Rekesalat, italiensk o.l. D D D D D D

Pa hvor mange brodskiver pr. uke har du i
gjennomsnitt siste aret spist? (Sett ett kryss pr. linje)

Hva slags fett bruker du vanligvis pa bredet?
(Sett gjerne flere kryss)

| IBruker ikke fett pa bradet

[ ISmer

| |Hard margarin (f. eks. Per, Melange)

DMyk margarin (f. eks. Soft, Vita, Solsikke)

| I|Smerblandet margarin (f.eks. Bremyk)
|_|Brelett

DLettmargarin (f. eks. Soft light, Letta)

[ IMiddels lett margarin (f. eks. Olivero, Omega)

0 1 2-3 4-6 7-9 10+

pr.uke  pr.uke pr.uke pr.uke pr.uke  pr.uke

et I N N R
Kaviar D D D D D D
Sild/Ansjos D D D D D D
Laks (gravet/rokt) D D D D D D
Annet fiskepalegg D D D D D D
_|_

Dersom du bruker fett pa brodet, hvor tykt lag pleier
du & smore pa? (En kuvertpakke med margarin veier 12 gram).
(Sett ett kryss)

| Iskrapet(3g) [ ITyntlag (5g) [ |Godt dekket (8 g) [ | Tyktlag (12 g)
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Hvor ofte spiser du frukt? (Sett ett kryss pr. linje)

aldri/ 1-3 1 2-4 5-6 1 2+
sjelden prmnd. pruke pruke pruke prdag pr.

Epler/peerer..... D D D D D D

Appelsiner o.l. D D D D D D
Bananer D D D D D D
Annen frukt..... D D D D D D

Hvor ofte spiser du ulike typer gronnsaker?
(Sett ett kryss pr. linje)

aldri/ 1-3 1 2 3 4-5
sjelden prmnd. pruke pruke pruke  pruke pr.

T 4 o0

Gulretter ... D
Kal .o
Kalrot........ D
Brokkoli/blomkal D
Blandet salat
Tomat ...
Grennsakblan-
ding (frossen)........ D
Andre gronn-

I I
[ OO0
I I
[ OO0
I I
|

[]
[]
[]
[]
[]

saker ...

For de gronnsakene du spiser, kryss av for hvor mye
du spiser hver gang. (Sett ett kryss for hver sort)

- gulrgtter l:, 1/2 stk.D 1 stk. l:, 11/2 stk. l:, 2+ stk.

- kal D 1/2 dl D 1dl D 11/2dl D 2+dl
D1/2d| D1d| D11/2d| D2+dl

- brokkoli/blomkal l:, 1-2 buketter l:, 3-4 buketter D 5+ buketter
D1d| D2d| DSdI D4+d|
D 1/4 D 1/2 D 1 D 2+

- grennsakblanding l:, 1/2.dl l:, 1dl l:, 2dl l:, 3+dl

- kalrot

- blandet salat

- tomat

Hvor mange poteter spiser du vanligvis (kokte, stekte,
MOS)? (Sett ett kryss)

D Spiser ikke/spiser sjelden poteter

D1-4 pr. uke DS-G pr. uke D1 pr. dag
DS pr. dag D4+ pr. dag

D 2 pr. dag

Hvor ofte bruker du ris og spagetti/makaroni ?

(Sett ett kryss pr. linje)
aldri/ 1-3 pr. 1pr. 2 pr. 3+

sjelden  mnd. uke uke pr.
uke

Ris I R I e B A
I I R I e B A

Spagetti, makaroni, nudler

_|_

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

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

Risengrynsgrot.......... D D D D D D
Annen grot (havre o.l.) ... D D D D D D

Vi vil gjerne vite hvor ofte du pleier & spise fisk, og ber
deg fylle ut sparsmalene om fiskeforbruk sa godt du kan.
Tilgangen pa fisk kan variere gjennom aret. Veer vennlig
a markere i hvilke arstider du spiser de ulike fiskesla-
gene.

aldri/  like mye vinter var sommer  host

sjelden hele aret

Torsk, sei, hyse, IyrD
Steinbit, flyndre, uer D

O O O O
O O O O
Laks, arret ... D D D D D D
Makrell m D D D D D
sild L O O O O O
Annen f|skD D D D D D

Med tanke pa de periodene av aret der du spiser fisk,

hvor ofte pleier du a spise folgende til middag?

(Sett ett kryss pr. linje) _I_
aldri/ 1 2-3 1 24

sjelden pr.mnd. pr.mnd. pr.uke pr.uke

sKeill,(thg(/)sr:klyr D D D D D
e OO OO O»
e O 0O O O O
Laks, arret ..o D D D D D
Makrell ... D D D D D
Sild D D D D D
Annen fisk ... D D D D D

Dersom du spiser fisk, hvor mye spiser du vanligvis
pr. gang? (1 skive/stykke = 150 gram)
DB+

Kokt fisk (skive) | 11 [ J15 [ ]2

D1,5 D2 D3+

Stekt fisk (stykke) L 1

Hvor mange ganger pr. ar spiser du fiskeinnmat?
(Sett ett kryss pr. linje)
0 1-3 4-6 7-9 10+

I e I e A B
I T R I e 0 A

Rogn

Fiskelever

Dersom du spiser fiskelever, hvor mange spise-
skjeer pleier du a spise hver gang? (Sett ett kryss)

1 2 3-4 5-6 7+

I T R I e B A

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

aldri/ 1pr. 2-3 pr. 1pr. 2+
sjelden  mnd. mnd. uke pr.
Fiskekaker/pudding/boller ... D

Plukkfisk/fiskegrateng....
Frityrfisk/fiskepinner ......

H RN
H RN
H RN
OO s

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

- fiskekaker/pudding/boller (stk.) D 1 D 2 D 3 D 4+
(2 fiskeboller=1 fiskekake)
- plukkfisk, fiskegrateng (dI) I:l 1-2 I:l 3-4 I:l 5+

[J12 [sa Cse [l7e
_|_

| tillegg til informasjon om fiskeforbruk er det viktig a
fa kartlagt hvilket tilbehgr som blir servert til fisk.
Hvor ofte bruker du folgende til fisk? (Sett ett kryss pr. linje)

- frityrfisk, fiskepinner (stk.)

aldri/ 1pr. 2-3 pr. 1pr. 2+

sjelden  mnd. mnd. uke pr.

uke

Smeltet SMOr ... D D D D D
Smeltet eller fast margarin/fett.... D D D D D
Seterrgamme (35%) D D D D D
Lettramme (20%).......ccouvvrurcn D D D D D
Saus med fett (hvit/brun)........... D D D D D
Saus uten fett (hvit/brun) D D D D D

For de ulike typene tilbehar du bruker til fisk, vaer
vennlig & kryss av for hvor mye du vanligvis pleier &

spise.

- smeltet smor (ss) D 1/2 D 1 D 2 D 3 D 4+
- smeltet margasin (ss) I:l 1/2 I:l 1 I:l 2 I:l 3 I:l 4+
- seterrgmme (ss) I:l 1/2 I:l 1 I:l 2 I:l 3 I:l 4+
- lettreamme (ss) l:, 1/2 l:, 1 l:, 2 l:, 3 l:, 4+
- saus med fett (dI) I:l 1/4 I:l 1/2 I:l 3/4 I:l 1 I:l 2+
- saus uten fett (dI) I:l 1/4 I:l 1/2 I:l 3/4 I:l 1 I:l 2+

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

DZ-S pr. mnd D 1+ pr. uke
Andre matvarer

Hvor ofte spiser du reinkjott?

DZ-S pr. mnd. D1 pr. uke

D Aldri/sjelden D 1 pr.mnd

DAIdri/sjelden D1 pr. mnd.

Dz-a pr. uke D4+ pr. uke

Hvor ofte spiser du folgende kjott- og fjserkreretter?
(Sett ett kryss for hver rett) aldri/ 1 2.3 1 24

Steik (okse, svin, far) D D D D D
Koteletter D D D D D
Biff O O O O
Kjottkaker, karbonader D D D D D
Palser D D D D D
Gryterett, lapskaus D D D D D
Pizza med kjott D D D D D
Kylling D D D D D
Andre kj;zlttretter...........................................D D D D D

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

- steik (skiver) (11 U2 s as
- koteletter (stk.) |:| 1/2 |:| 1 |:| 1,5 D 2+

ijaartgf)?ml;eéér (stk) [J1 2 [z [Jas
- palser (stk. a 150g) |:| 1/2 |:| 1 |:| 1,5 |:| 2+
- gryterett, lapskaus (d)) |:| 1-2 |:| 3 |:| 4 D 5+
- pizza m/kjett (stykke a 100 g) |:| 1 |:| 2 |:| 3 |:| 4+

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

% 0 % 1 D 2 D 3-4
5-6 7+
_|_

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. 2-3 pr. 1pr. 2+
sjelden  mnd. mnd. uke pr.
uke

o I I e A A I
S I e e B e B O

-Om sommeren ......
-Resten av aret....

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

D1d| D2 dl DS dl D4+ dl

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

aldri/ 1-3 pr. 1pr. 2-3pr 4-6pr 1+

sjelden  mnd. uke uke uke pr.

dag

Gjeerbakst (boller o.l.) D D D D D D
Wienerbrad, kringle..............D D D D D D
KaKer ... D D D D D
Pannekaker...,..v......v......v........v.....D D D D D D
VaﬂerD D D D D D
Smakaker, kjeksD D D D D D

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

aldri/ 1-3 pr. 1pr. 2-3pr 4-6pr 1+
sjelden  mnd. uke uke uke pr.
dag
Pudding
sjokolade/karamell................D D D D D D
Riskrem, fromasj D D D D D D
K tt, fruktgret,
remetisk ikt . ) [ 0 O [
Jordbeer (friske, frosne) D D D D D D
Andre beer
(friske, frosne) D D D D D D
Hvor ofte spiser du sjokolade? (Sett ett kryss)
aldri/ 1-3 pr. 1pr. 2-3pr 4-6pr. 1+
sjelden mnd. uke uke uke pr.
dag

Merk sjokolade ... D D D D D D
Lys sjokolade............... D D D D D D
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Dersom du spiser sjokolade, hvor mye pleier du
vanligvis & spise hver gang? Tenk deg sterrelsen pa en

Kvikk-Lunsj sjokolade, og oppgi hvor mye du spiser i forhold til den.

(e e Oaa L1 s Doy
Hvor ofte spiser du snhacks? (Sett ett kryss)

aldri/ 1-3 pr. 1pr. 2-3pr. 4-6pr 7+
+ sjelden  mnd. uke uke uke pr. uke
Potetchips ... D D D D D D
Peangtter ... D D D D D
Andre ngtter ......... D D D D D
Annen snacks ... D D D D D
Bruker du tran (flytende)?....... Jal | Nei |
Hvis ja; hvor ofte tar du tran?
Sett ett kryss for hver linje. aldi/  1-3pr. 1pr.  26pr. daglig

sjelden mnd. uke uke

Om vinteren D D D D D
Resten av aret D D D D D
Hvor mye tran pleier du & ta hver gang? _|_
D1 ts. D1/2 ss. D1+ ss.
Bruker du tranpiller/fiskeoljekapsler?. Ja [ ] Neil |

Hvis ja; hvor ofte tar du tranpiller/fiskeoljekapsler?

Sett ett kryss for hver linje.
aldri/ 1-3 pr. 1pr. 2-6 pr.

sjelden mnd. uke uke

L O O 0O 0O
Resten av aret m D D D D

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

daglig

Om vinteren

Navn |

Kosttilskudd

Jal | Neil |

Bruker du kosttilskudd?

Hvis ja, hvor ofte bruker du kosttilskudd?
(Sett ett kryss pr. linje)

Hvor mange ganger i lgpet av en maned

spiser du varm mat? Antall

Til frokost |

Til lunsj |

Til middag |

Til kvelds |

Er du totalavholdskvinne? Ja D Nei D
Hvis Nei; hvor ofte og hvor mye drakk du i
gjennomsnitt siste aret? (Sett ett kryss for hver linje)
aldri/  1pr. 2-3pr. 1pr. 2-4pr. 56pr 1 2+
sjelden mnd. mnd. uke uke uke pr. pr.
dag dag
QI (/21) D D D D D D D D
Vin (glass) D D D D D D D D
Brennevin (drink)D D D D D D D D
tkerHein || L1 O] 1 [ O [ [

Sosiale forhold

Er du: (Sett ett kryss)

Dgift Dsamboer D ugift Dskilt Denke

Hvor mange ars skolegang/yrkesutdannelse har du
i alt, ta med folkeskole og ungdomsskole? |

Hvor mange personer er det i ditt hushold?.... |

Hvor hoy er bruttoinntekten i husholdet pr. ar?

under 150.000 kr. [] 151.000-300.000 kr. ||
301.000-450.000 kr. | | 451.000-600.000 kr. ||
601.000-750.000 kr. [ | over 750.000 kr. []

Hva er din arbeidssituasjon? (sett kryss)
| | Arbeider heltid | | Arbeider deltid [ | Pensjonist

|| Hjemmearbeidende | | Under utdanning | |Uferetrygdet

D Under attforing D Arbeidssgkende

. - Yrke: ‘
Navn pa vitamin/mineraltilskudd: Sﬁgfggn 1m?1c§)r Lg z'fkgr' daglig
L O L] L O Hvordan var de gkonomiske forhold i oppveksten?
D D D D D + D Meget gode D Gode
I e I B e || Darlige || Meget darlige
oo Uy Arbeider du utendors i Ja Nei
yrkessammenheng? [] ]
Bruker du soyapreparater mot Jal | Neil | Hvis Ja:
. ,? ’
plager i overgangsalderen? hvor mange timer pr. uke? ........ Sommer ... vinter
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mer enn 19 4-6 g. 2-3 g. 1g. 2-3g. sjel-

1g.dagl. dagl. pr.uke pr.uke pr.uke pr.mnd den/

Far du fregner nar du soler deg? . Ja L] Neil | aldri
Med s&pe/shampo D D D D D D D

Hvilken gyefarge har du? (sett ett kryss) —l— Uensapeishampol | L | L [ ] [ [

[Jorun [ gra, grenn eller blanding [ bla .
Nar bruker du krem med solfaktor? (sett evt. flere kryss):

Hva er din opprinnelige harfarge? (sett ett kryss) %i pasken Di Norge eller utenfor syden Dsolferie i syden
aldri
|:| mearkbrun, svart |:| brun |:| blond, gul |:| rod
Hvilken solfaktor bruker du i disse periodene?
pasken i Norge eller solferie i syden

utenfor syden

For a kunne studere effekten av soling pa risiko for
hudkreft ber vi deg gi opplysninger om hudfarge L ‘ ‘ ‘
Sett ett kryss pa det tallet under fargen som best passer a9 ‘

din naturlige hudfarge (uten soling) + For 10 &r siden

Hvor ofte har du solt deg i solarium?

Alder A Sjelden 0N T nd enn ‘gang
pr. uke
1|23 |45 |6 |7 |8]9]10 Ferioar [ [ ) O O] L[
10-19ar [ [ 0] 0O [ L]
Hvor mange ganger pr. ar er du blitt forbrent av solen 20-29 ar L] [] [] [] [] []

slik at du har fatt svie og blemmer med avflassing 20 4
etterpa? (ett kryss for hver aldersgruppe) 30-39 ar L L L] L] L] L]
Alder Aldri | Hoyst 2-3g. 4-59. i 6 eller 40+ ar D D D D D D
gang pr.ar  pr.ar pr. ar ere ganger

Siste 12 mnd. D D D D D D

For 10 ar [ ] [ ] [ ]
10-19 ar []
20-29 ar []
30-39 ar L]

40+ ar [ ] [ ] [ ]

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

5 mm med uregelmessig form er vist i nedenfor.

[lo 11 o3 [l4e [ I7-12 [[]113-24 [ o5+

HpEEN
HpEEN
OO
OO

Hvor mange uker soler du deg pr. ar i syden? i . '
Alder Aldri 1 uke 284S ke ' BT
|
For 10 ar [ ] [] [] [ ] ] 5 mm _I_
10-19 ar [ ] [ ] [ ] [ ] [ ] Hvor ofte bruker du folgende hudpleiemidler?
: . (Sett ett kryss pr. linje)
20-29 ar D D D D D aldri/ 1-3 1 2-4 5-6 1 2+
- 3 jeld .mnd. .Uk .Uk .Uk .d 8
30-39 ar D D D D D sjelden  pr.mn pruke  pruke pruke pr.dag dparg
40+ ar D D D D D Ansiktskrem . D D D D D D D
Siste 12 mnd. D D D D D Handkrem D D D D D D D
Bodylotion. [ | [ [ [ [ [ []
o . Parfyme ... D D D D D D D
Hvor mange uker pr. ar soler du deg i Norge eller
utenfor syden?
Alder Aldri 1 uke 5.3 4.5 7 uker Til slutt vil vi sparre deg om ditt
uker uker  eller mer samtykke til & kontakte deg pa nytt pr. post.
For 10 ar ] ] ] ] ] Vi vil hente adressen fra det sentrale personregister.
10-194r [ ] O O O O Jal ] Neil ]
20-29ar [ ] oo o + Er du villig til 4 avgi en blodprove?
30-39 ar ] ] ] ] ] = =
40+ &r ] 0 O O 0O Ja Nei
Siste 12mnd. | | [] [] [] []

Takk for at du ville delta i undersgkelsen

Kvinner og Kreft 36, Vinter 2004 O-033721 8



APPENDIX 3

Example of questionnaire in The Northern Sweden
Health and Disease Study Cohort (NSHDS)

questionnaire.
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som aldrig

e
o
o

F1. Ar Ditt

F2. Kréver Ditt arbete att Du arbetar mycket fort?

F3. Ar Ditt arbete psykiskt pafrestande?

F4. Har Du tillrickligt med tid for att hinna med Dina arbetsuppgifter?

| F5. Forekommer det ofta motstridiga krav i Ditt arbete?

F6. Far Du lara Dig nya saker i Ditt arbete?

F7. Kraver Ditt arbete skicklighet?
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olofofololololalofolo
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. a8 : - . Nej, jag har inga raster
1 © Jag, alltid 2 © Ja, fordetmesta . 3 o Ngj, jag har inga raster 4 = med arbetskamrater

= o S = e

i
i

1 © Ja, férdet mesia > En eller flera ggr/vecka

| 2 © Ja, ibland & En eller ett par ggr/manad
3 © Bara fér bradskande arenden < Eneller ett par ggr/ar

4 © Nej, det ar helt oméijligt <> Sallan eller aldrig

1 © Ja, standigt kontakter i arbetet For en till fyra veckor sedan

2 @ Enellerett par ggr/manad For en till tolv manader sedan

3 © Nej, jag arbetar for det mesta ensam For mer an ett ar sedan

4 < Sallan eller aldrig Har aldrig haft besok av nagon arbetskamrat
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L E— VlKTlGT! Markera :

i -—-... g

. — 't Anvénd endast blyertspenna | Sa.:

. — v Fyll hela rutan

ae —— “t Sudda noga (kryssa ej 6ver) YL Sl e

. markeringar som du vill &ndra Inte sa:

i .t Vik ej detta papper ,,5

g Fysisk aktivitet

i Med "vardagsmotion” menas den kroppsliga anstringning Du far, nar

- Du tar Dig till och fran arbetet, under arbetet och av fritidsaktiviteter ﬁ

. |

i (Markera endast i EN ruta for varje arstid). ; z ﬂ:::ﬁ: :;::f ; :
| 3 Som tidigare .
. 4 Okat nagot N
4 |1 BI 5 & Okat mycket o
- 2 Buss |*ﬁ-
I 3 Promenerar .
. 4 Cyklar ) -
f‘i i © Intealls -
i 2 © Ganska daligt ==
% 3 & Delvis ==
4 = Helt och hallet -
| Foljande tre fraigor avser "ombytt motion”, dvs i
e kKroppslig anstrangning i traningsklader.
I |
"*’ 1 < Stillasittande eller staende -
. 2 o Latt men delvis rorligt TR fi==:
Z 3 o Léatt och rorligt 1 > Aldrig =
i 4 < Ibland fysiskt tungt ; 2 © Daoch da - ej regelbundet -
. 5 ¢ Fysiskt tungt storre delen av tiden 3 © 1-2 ggr/vecka N
. 4 o 2-3 ggr/vecka O
: 5 ¢ Mer an 3 ggr/vecka -
: i o e EE
(Markera lamplig ruta fér varje rad) f
:; Tﬁla:ir'rg 1-2 agr | 3-4 ggr 2-3ggr | Varje E

% man | man | vecka | dag 1 = Minskat mycket .
f 0 1 2 3 4 : : ;

% S o [ o QLo 2 O Minsl'iat nagot N
i o o - kel o 3 = Som tidigare -
4 = Okat nagot e
. 5 © Okat mycket =
:g Sallan | Nagongang | Varje Varj :

% i ? 3 |

. = I — o)

i S | S = 1 © Befriad fran skolgymnastik

i P f— _:_% 2  Deltog enbart i skolgymnastik

o ) S S 3 = Tranade utan att tavia
e3 | ety HliTe 4 © Deltog i bade traning och tavling (ej pa elitniva)
. 5 © Tranade och tavlade pa elitniva
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(Markera endast ett alternativ

& Kaffe/te och smaérgas

= Groét, med eller utan smétgas

2 Jag ater inget morgonmal alls

Vete-
brod/
kaka

Frukt Smor-

gas

Mellanmal 1
Mellanmal 2
Mellanmal 3
Mellanmal 4
Mellanmal 5

00000

o . i
e, et S
- —

o,

&= Kaffe/te och vetebrod eller skorpor

& Fil, flingor, med eller utan smérgas

= Valling, med eller utan smérgas

)

Vélj nagot eller nagra av foljande alternativ och markera
Dina mellanmal (sa manga som Du vanligen har).

"Gobitar”
wiener-
brod

Kram/
frukt-
soppa

00000

i
e

=

=
- =

e

el e

e

Markera [amplig/a rader och ange garna preparatnan

&M?Nﬁﬁ

Detta ar fragor om Dina matvanor det senaste &ret. Markera det svarsalternativ som stammer bast for Dig!
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1 © Inga kosttillskott
2 & Multi-Vitaminer
3 © Multi-Mineraler
4 © Jarn

O Selen

= Annat
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Inga kosttillskott
Multi-Vitaminer
Multi-Mineraler
Jarn
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VIKTIGT! | Markera

—— Anvind endast blyertspenna | Sa:

Fyll hela rutan
Sudda noga (kryssa ej 6ver) |
markeringar som du vill andra

Vik ej detta papper

Titta pa naganst&aﬁqa'-fntu och markera den bokstav som visar den portion som mest liknar Din normalportion fér:

Potatis/Ris/Makaroner

A B C D
Kott/Fisk

A B C D
Gronsaker

A B C D

Hur ofta dter Du nedanstaende livsmedel? __ ,
Markera genomsnittlig konsumtion det senaste aret. Markera endast ett alternativ pa varje rad.

Aldrig | Nagon  1-3 ggr 1 gang |2-3 ggr 4-6ggr 1gang 2-3aqqr 4 qagr
Frekvens gang gg ag gang a9 g9

géng per per per per per per per dag
s s perar manad vecka vecka vecka | dag dag el mer
Fodoamne 1 2 3 4 5 6 7 8 9

Bregott pa smorgas
- Smor pa smdrgas
Lattmargarin pa smorgas
Margarin pa smérgas
- Smor till matlagning
Margarin till matlagning
Olja till matlagning
Salladsdressing med olja
 Gradde, creme fraiche, graddfil
Hart bréd (ex Husmans)
Grovt mjuk_t fullkornsbrod
Vitt bréd, limpa
Ljusugns-, tunnbrod, vetekndcke
Bullar, skorpor
Mellanfet hardost 28% (ex Greve)
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markeringar som du vill &ndra € sa. q
N T LN XK ap = h
. -t Vik ej detta papper ﬁ
Frekvens Aldrig Nagon 1-3 ggr| 1 gﬁng' 2-3ggr 4-6ggr 1gang 2-3gar 4 qgr ;
géng per per | per per per per perdag | -
.. F 0 d o) ﬂ mne perar manad vecka vecka | vecka | dag dag el mer F
- 1 2 3 . - S |- 6 T 8 9 '
- 1 2 ‘ g - :
- Mager hardost 10-17% (ex Drabant) e = — — o o = o S N |
. | 1 2 = 5 6 . g ¥ e -
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APPENDIX 4

Example of questionnaire in The Danish Diet,
Cancer and Health Study






Kost, kraeft
og helbred

SSSSSSSSSSSSSSS




Eksempel 1.

Rigtig markering skal se sadan ud: ® Forkert markering: ®
Feltet skal fyldes helt ud

Eksempel 2.

En markering for hvert levnedsmiddel
Hvis De drikker 2 glas sodmalk om dagen, ét glas karnemalk 2 gange om ugen og aldrig drikker
hverken letmalk eller skummetmalk, bliver svaret saledes:

Levnedsmiddel | Aldrig Pr. maned
. ] _-
_Sﬂdﬂlmﬂ\' : (1 glas)_Tj I:l_m. L L e N ] D ; | ET L] —E.-.I_
| Letmalk dgos W |0 0O 0|0 O O|Q O O o O
_S_k;mﬁ;ctmxkk 3 (l_gl_as)_ l . L} L_.I LRt 3 lj_ " = = E:l
_[‘“““"‘“I‘__ (1 glas) l:l_ g o O @« 0O | l:l .‘ Q o a @

Eksempel 3.

Mazngdeangivelse
For en del levnedsmidler har vi angivet en mangde. For kogte kartofler har vi for eksempel angivet
en mangde pa 1 stk. Hvis De spiser 4 kogte kartofler hver dag, bliver svaret saledes:

Levnedsmiddel Aldrig Pr. maned

Minde | 23| 1 24 56| 1 23 45 67 Sl

Kogte kartofler € e e S T G e S T S e e e




Vejledning

Dette sporgeskema vedrgrer Deres kostvaner. Nar De udfylder skemaet, skal De
tenke pa, hvordan Deres kost har varet gennem det sidste ar og angive et
gennemsnit.

Vianbefaler, at De ser sporgeskemaet igennem, inden De begynder at udfylde det.

Sporgeskemaet udfyldes med blyant

Det er vigtigt, at sporgeskemaet udfyldes med blyant. Skemaet bliver lest og
bearbejdet maskinelt ved hjelp af en scanner, som kun kan lese skemaer, hvor
hele feltet er udfyldt (eksempel 1).

Eksempler
Pa modstaende side finder De eksempler pa, hvordan sporgeskemaet skal ud-
fyldes.

En markering i hver linie

Alle linier skal udfyldes med én markering (eksempel 1 og 2). Markeringen skal
angive, hvor ofte De spiser eller drikker det pagxldende levnedsmiddel. Hvis der
er levnedsmidler, De aldrig fir, angives dette med en markering i rubrikken
»Aldrig« (eksempel 2).

Maxngdeangivelse

For en del levnedsmidler har vi angivet en mangde. | disse tilfalde skal De
markere, hvor ofte De spiser eller drikker denne maengde (eksempel 2 og 3).
Andre levnedsmidler

Vi sporger ikke om alle levnedsmidler. Pa side 19 kan De anfore levnedsmidler,
som De mener er af betydning for Deres kost, men som vi ikke har spurgt om.

Tak for hjelpen

Anne Tjonneland Kim Overvad
lege lege
Institut for Epidemiologi og
Krafiens Bekempelse Socialmedicin
Sektor for Kraftepidemiologi Aarhus Universitet
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Maltider

De forste sporgsmal drejer sig om maltider. Her skal De markere, hvor ofte De spiser de naevnte

maltider. Ved et mellemmaltid forstas et mindre maltid, hvor De spiser frugt, kage, slik eller

lignende. Drikkevarer uden tilbehor betragtes ikke som et mellemmaltid.

Levnedsmiddel

Morgenmad

Mellemmaltid, formiddag

Aldrig

Frokost

Mellemmaltid, eftermiddag

Aftensmad

Mellemmaltid, aften

[Hi B EEN = EE N
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Drikkevarer

For alle drikkevarer har vi angivet en maengde. Her skal De markere, hvor ofte De drikker den
angivne mzengde (eksempel 2).
Sodavand og mineralvand er angivet i glas. En lille glasflaske svarer til 1 glas. En halv liters
plastikflaske svarer til 2 glas.
Kaffe og the er angivet i kopper. Et krus svarer til 2 kopper.

=8 = =} = =} = =8 = =} - =R

= Null = Bs

E=B = E=R = N=N = K=N = N:Q =

J --El “[EI - J
a QO ) g O
m = D ;
o o o|lo o
O C
T d D _EI d
J _CI_ _D LA}
| Q o 0Q | Q I_I
= = & s oa
_ I_] d .l'_l __"J Li_
A = EI— " =
Q O 990 O
= o« a o= oa
o o ola o
= = x s s
| EI g O |0 0 |
J I:l d “ _D J
I '_I a l:lm - l:_l Q
_D_ = = =
_EI | a o
R Cl J D J

Levnedsmiddel | Aldrig; Pr. maned
Vand (1 glas) ®E & = 3 Li[
Smlm:tl_k_ | (l;ﬁ_ (o 0 I—J

| Letmalk (1 z_;l;s) " m n I:I :

I ;kunnm-tmzrlk - (Igls) | O -.J—_ | a
Kaernemazlk E (1 glas) _5_. B R OE
Appelsin- og gr;lptj_uicc (1glas) | O _I_I d i’j_-
Gulerodssaft 2 (lglas)y | O g _l:l_ ] 1
'l'()m:lt_]'L;L‘_t‘ : (1 glas) - | i | I_|_ |

| Saftevand (311;1.;. sukker) (1 glas) ? | . E W
Sali'tt-\';m_d_lighl(_kunstig[ .‘iULfIL.'_f_)- (1 g]:is)_ | a _l _i__l_

Fxlavand/cola (alm. m. mki:;fr) (l g b O O O CI

%_5(JL!;I\":IH(]/CUlil (kunstigt sodet) (1 glas) _ﬁ_ 3 I_I U

! Mled R (lglas) | O l:l_“?- d

| Lys ol __(_1 flaske) _L]_ -l_l I ) El_

! Almindelig ol s (1 flaske) _ T:l—_ | (|

| Staerk ui (1 flaske) B2 8 a -

|. Vin (rod, hvid_ o; rose) (1 glas) __ _I:I L}

| E{i\‘in (f.eks. pnrl\-'in)m _ (1 gm;;;:_]d) |  Q Q 0
S_p;itus (f.eks. snaps) { gélis;ﬁ;i) | L E; .....
Kaffe . “ (1 kop) | | a : _|

The - amplalo 0
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Morgenmadsprodukter

Nedenfor er navnt nogle morgenmadsprodukter. Hvis De spiser dem pa andre tider af dagen, skal mm
de medregnes her. Vi sporger til @ggeretter senere i sporgeskemaet.

Levnedsmiddel Aldrig Pr. maned

Havregryn og mysli b = ®E =® @® @& EI_
R R R T
R oo o oo n
M‘lflﬁﬂ_:-]lf._l_|t‘ffilﬁfun1;_,m 3,5%) - 5 W D e W
Ej ﬁung[m[{lkf(}ef{luﬁ%tdhold 1,5%) D 4 __El - .
Ag, kogt eller spejlet (1 stk.) 15| u a |

O
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Brad, fedtstof og paleg

De folgende 4 sider omhandler brod samt fedtstof og palag pa brad. Vi har opdelt sporgsmalene i 3
kategorier. Forst sporger vi om hvor mange skiver brod, De spiser af de forskellige typer. Dernaest
sporger vi om henholdsvis fedtstof og paleg pa brod. Nar De svarer pa sporgsmalene, skal De tanke
pa alle maltider bade morgenmaltider, frokost, aftensmaltider og mellemmaltider.

Brod

Et halvt rundstykke, en halv bolle eller et stykke flite svarer til en skive franskbred.

Levnedsmiddel Aldrig Pr. maned .

Moe 1 23| 1 24 56| 1 23 45 67 Sk
| Rugbred guml 00" O oo o D g5
| Lyst franskbrod o __(i skive) | IJ_ L _| O J : I_]_ a 1 Q | F_]
| Groft franskbrod __iiski;c) | | U l:l—_ J " LI i | =8 D—l:l _L] L.J
| Knzkbrod _ ('Iski;';) Q g O] a a a _I_I [ T _LJ_

Fedtstof pa bred

Her skal De markere, hvor mange skiver brod De smorer fedtstof pa. Hvis De smorer fedtstof pa alle
de skiver brod, De spiser, vil Deres markeringer her svare til markeringerne ovenfor ved brod. Vi
sporger til typer af fedtstof senere i sporgeskemact.

Levnedsmiddel | Aldrig| Pr. maned
| Minde o3| 1 24 56| 1 23 45 67 S
‘ Rugbrod med fedtsmf_“ ("2 skive) | O " 1 i 0 " 9 _I:I W N { ] J L.J_
Lyst l';an.:khrml med }L‘t-ll_ﬁlilf (Iskive) | O | @ QO _ Q| Q d '_J [ ” _5____-:3_

‘ Groft franékbmd med fedtstof (1 skive) EI___ L Jel s Ko ha ) D_. “ D_ " = = =
_}\:I;I;L'_k_h;‘()d med fedtstof i {_ 1 :n:—u d O ___‘;]_ _-'_] a - i a a a u -J_
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. Paleg pabrad

De folgende 3 sider indeholder sporgsmal om paleg pa brad. De skal markere, hvor mange skiver
brod De spiser i alt med de navnte typer paleg. Sporgsmilene dekker alle typer brod bade rugbrod,
franskbrod og knakbred. Pa denne side sporges til grupper af paleg. Pa de efterfolgende 2 sider
sporges til specifikke typer af paleg.

Oversigtssporgsmal

Levnedsmiddel

Kodpileg

Fiskepaleg

Ost

(alle typer)

Palegssalater

(alle typer)

(alle typer)

(alle typer)

Side 6
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Palag pa bred (ortsat

Som pa den foregaende side skal De markere, hvor mange skiver brod, De spiser med de nevnte gy

typer paleg.

Kadpaleg

Levnedsmiddel
‘ Leverpostej
Spegepolse

Kodpolse

Rullepolse

Skinke og hamburgerryg

Roastbeef

Svinefilét og salt kod

Aldrig |

Kylling- og kalkunpaleg

Fleskesteg

Stegt lever

Hakkebaf og frikadelle

- Palegssalat med kod
(f.eks. skinkesalat, honsesalat)

Ost

Levnedsmiddel

Skareost (f.eks. Danbo, Havarti)

Brie, Camembert og lignende

| Danablu, Roquefort og lignende

Hytteost og rygeost

Smoreost og flodeost

Mindre

Pr. maned

| Aldrig l

Pr. maned
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Palag pa brad (fortsat)

Fiskepalag

Levnedsmiddel Aldrig Pr. maned |
T 1 23| 1 24 56| 1 23 45 67 S

‘ Raget sild og makrel S CE R Ik e S \ e,
_.\Emcrcl sild og lignende - -_I a Q| Q |J. a | d _ a o o L.
Dlakrcli tomat E I:I L R Dl aE =& = ® E : =

'I‘.Llll (i vand, olie eller tomat) __7_|J g a Q | u N a _I a o 4 _l | i
sadiniole T T T T
| '[brskvrt_lgn S I'_I_ a | | | d J a l;l | 'il_ o]
; Fiskefriicﬁt_it;ﬂe_- U I:r : D_—CI 3 I_I_ U = = = = CI_| S
| Fiskefilct o | l:l o Q J. _I_ O I'_I_ g o Q -i b
|' Rejet = = s s o= o= a2 o=ox oa s
_[\’;1\-'i;1r I A 1 -L.'] o Q 5 _IJ a oo A T_I 8L
Q@%ﬁﬁ:ﬂgﬁqesm&tmsﬁg . ' D_ - : E_D_ _[__-_‘ 4 42 O I:I -

Andre typer paleg

Levnedsmiddel Aldrig Pr. méned
Ml 1 25| 2 24 56| 1 23 45
| Ag A "E = = B = D T I_I— Il_ U
|__‘1_mn}u o/o o ojla o oo o O
Kogt kztrt&fe!“ LR Jamnl )L B ) I:I. S_ _El_m .El o
Avocado | Q .:.I g O (g O O |AQa lJ a
Marmelade og syltetoj AT —_-I:I % LSS PRCAICE R Jee B el e ) .
-Hcmni;g - Q| a o O | u “ __l | _;I [ ;
May(—mn;c:g remoulade " = = = = CI_ g ? _l:l— i "= =
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Varm mad

De folgende 4 sider omhandler varm mad. Sporgsmalene herunder vedrorer grupper af varm mad.

Pa de efterfolgende 3 sider sporges til specifikke retter.

Oversigtsspgrgsmal

inde® 1 23| 1 24 56| 1 23 45 67 e

" Kod (oksekod, kalvekod, - | =
svinekod, lammekod) K ] " m. R B B _ D | T = ® B
Fjerkrae (f.eks. kylling, kalkun) o a a O a a O a a a | |

- Indmad (lever, hjerte, nyre) LSt Joe =1 e ol el PEEst Bl I RECSa ERN BE N )
Fisk Qo o ao/g o o o o o Q

Aggeretter (f.eks. 2ggekage, RIS S L e T
T ol ratin) Sl P Rl e B o 2 - et e i S s S
Grontsags- 0g vegetarretter | | | d a - a a | | L3 L]
Grod " ® ® = § ® §®§ ®¥ ®§ §®E =® @n
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Varm mad (fortsa)

Pa de folgende 3 sider onsker vi mere detaljerede oplysninger om, hvilke typer varm mad De spiscr. g
Skemaerne er opdelt i grupper. Retter med hakket kod, f.eks. hakkebgf og millionbof, er samletien

gruppe for sig. -
i

Svinekad

Levnedsmiddel Aldrig Pr. maned

| |Mindre o3 | 4 56| 1 23 45 67 Sellr

Fleskesteg og.ri_bb-ensteg L ] _ El a = = l:l " = = = El' by
_Iii;;fbl_l['gcrr)'g og skinke o U__ i a oo o & | o O a O _El =
*Stegt flask " s 2 a2 = a2 = s o= oS
.;or_hmzlhnf . .I u :]- _I _ 2 O 0O | o Q O I-
 Svinekotelet " = 2 = = = = = = 300
-Skil-lk-tfﬁtzi‘ll'li[ft.’] g | aoa o oo o o|ja a - N - - .
Sammenkogte retter med svinekad = = E _ "= ®m ® ® ®§ = ® = CI i
Okse- og kalvekad

Levnedsmiddel | Aldrig Pr. maned
‘ Okisesteg og kalvesteg e A T AT .
(-).I\'schnl‘(.ikl-(c .h:l_kkt‘h(-ll‘) g O | g o o ao o a I;l | i
‘ Kalvekotcleic__)gnlgalvcschnitzcl O O _-:l'_-_EI ;  ® ® ® = = = =® §F |
ot cTedoec i [0 [0 0 0o 0 0lo o 0 0 Ofm
Lammekead

Levnedsmiddel | Aldrig Pr. mined

T 1 230 1 24 56| 1 23 45 67 Sk |

i Lammesteg (f.eks. lammekolle) J i i;]_ 1 i [ (J E @ (J J :]_ l:l. | =
Lammekotelet a a 0 A d 0 (R W a 0 -|
‘ Sammenkogte retter med lammekod O ‘ L "= =®E ®  § ® ®§ §®§ ® I e
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Varm mad (fortsat)

Fjerkra

Levnedsmiddel

‘ Kylling og hone

Kalkunschnitzel

Sammenkogte retter med kylling,
| hene og kalkun

Hakket kod

Levnedsmiddel

‘ Frikadelle

| Hakkebof

‘ Karbonade
Medisterpolse

Wienerpplse og anden palse

Aldrig

Pr. maned

Mindre
end 1

U

[l

l 23
0 a
o Q4
a n

Sammenkogte retter med hakket kod
(f.cks. millionbef)

Forloren hare, farsbudding og lignende

Indmad

Levnedsmiddel

‘ Stegt lever

Sammenkogte retter med lever

‘ Sammenkogte retter med hjerte

Tz
Mindre

end 1

U

IJ

U

Mindre
end 1

1 23
" =
d B
o .
a Q
[}
a o
1 e |

| 23
0 o
o Q
LR}
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Varm mad (fortsar)
Stegt fisk

Levnedsmiddel .
Mnde 1 23| 1 24 56| 1 23 45 67 lermm
‘Slegi rodspatte, skrubb;_-._ = =®E = ?“TJ J a = :_I_ J 0 L mm
gl " Jolo o olo m O|m o @ oGO o
| Stegt m{-l-kl‘-t;[ _:l _EI ) a ® = = o | " & =® § N I L)
| Stegt torsk, sej - W Q o O 0 —_I_l ™ - o a oo I-
| Stegt hosnfisk ! a | fm A olo o0 0 0 O0m
Stegt laks, orred og f'urrl. | a | a .i.J "_I_J_ -E] I | Qa 0 A - .
| Steg_t torskerogn Ji__lil Bl " ® = n - -CI_ b a O ol | oS
| piskefsika - la ."_'l u a __-IJ__ j_ a d d Q I-

Fiskefrikadelle IJ J Q

Levnedsmiddel
e 1 23| 1 24 56 | 1 23 45 67
| Kogt rodspatte, skrubbe J _—l_] "= ® = =5 = _D_ _l_[__l_l g O U .
Kogt torsk. h‘t‘i_ o | o d _ —T Jd 9,049 O 0O LI e
Kogt laks, orred og forel = = = i L} "= = B Ul ‘ =
Kogt makrel - 4 = B a8 | u O ' a 4d O J 0 L .
Kogt torskerogn | "= ® ® =® ®§ ®§ ®§ = ®E =®E =§ ﬁl | o
Andre retter
Levnedsmiddel Aldrig Pr. mined Pr. uge .
| Mindte | o3 | 24 56| | X3 45 67 Sk
Aggekage og o_ﬂ;l_t:t- I:i | " = = l_I : _U _}_i E E = = = F§F
| Geatin lolo o o|lo o olo o o o o|lm
.- Grontsagshof " = “D "mE = ® = = ®n D U EI_ |- -3
Grontsagsterte I_I- U a 5 [ I N VRl [ _ J d ; _ _;I_ ] ;t | ==
Sammenkogte grontsagsretter "= ® ®B §® = L) E " = ® ® B i st
Pizza _ | - H | o | M _ __i a a N | j£5)

O
O
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" Tilbehor

= De folgende 3 sider omhandler tilbehor. Spargsmalene drejer sig forst og fremmest om tilbeher til
varme retter, men spiser De for eksempel blandet gron salat til frokost, skal det medtages her.

Oversigtsspgrgsmal

Som for paleg og varm mad vedrorer de forste sporgsmal grupper af tilbehor.

Levnedsmiddel
Misdee 1 23| 1 2 BE| T 23 48 Gy S
| Kugt_c kartofler 4] . ‘ l_I__I_I_ "2 = = = & = I'_I__ _ U
| Ris _ _'_'l O QO Q|0 _LI a _:I [ I U
Pasta (f.eks. spaghctti,_ _ruakar(-mi) l a i | = = DTE_ " = _ E|I_
Tilberedte grontsager d Q O | o o a O O G O
| Blandet salat og rakost _ ’ L ’ " ®E ®E '@ = & E ®E B8 D
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Tilbeheor (fortsar)

Kartofler

Nedenstaende sporgsmal drejer sig om tilberedningsformen for de kartofler, De spiser
(eksempel 3).

Levnedsmiddel Aldrig Pr. maned
| i ol T : I 24 56| 1 23 45 67 S
Kogte kartofler (Istk) | O ‘ "= = = = _El 0 —u 4 _u = = =
" }_ill_g[_kii_ljl:]lei‘|.-- o (Istk) | O | O a oo o oag ao o a —l_l_
| Brasede og stegte kartofler U ! E §E ®E m . _ET?_I:I O CI LI ]
Kartoffelmos d | . a _IJ [0 [ a l_l_ _ -iJ . o 0
| Stuvede kartofler U ‘ LI U l:l -_ l:l- ] _EI - " = = B
| Kartoffelsalat o 5_I _!_ I g @ @ B & E _ Q
Pommes frites J |I EI. :l | l:; .l:l ®E ® a E =B Ul |

Ra grontsager

Med »blandet salat« menes salat, som overvejende bestar af finere grontsager, eksempelvis gron salat,
tomat og agurk. Med »rakost« menes en blanding af grovere grontsager, for eksempel hvidkal,
gulerod, rodkal og selleri.

Levnedsmiddel
e 1 23| 1 24 s6| 1 23 45 6y o
-I.*lland{:t sala;[ J l s ® ® ® ® == §®§ §®§ =® = &®
Rakost | _] . _;J_ Il Jd O |0 O o|jg o o o Q
Ri g.ulc-ro(in 2 (1 stk)—_tl.__i _CI i &I ® = ® = ® =B ®§ @ &®
| Dressing til salat og rakost a a a | | O I_-J_ ;1_ _IJ a _ _w_l a 2l
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Tilbehﬂr (fortsat)

Tilberedte grgntsager

Disse sporgsmal dekker grontsager, der er kogte eller tilberedte pa anden made, eksempelvis
stuvede. Grontsager, som indgar i ferdige grontsagsblandinger, skal ikke anfores under de enkelte
grontsager.

Levnedsmiddel : .v\ldrig Pr. maned
|Minde o3 | 1 24 56| 1 23 45 67 Ol
Gmntsagsblandhig,ﬂ ; (alle f;rr;r)- ml:l. | 8 = ] "2 & ® B lil
Blomkal - Qa | o a d :I“ g a|a a 0 tl |
Rosenkal W _I:I A ®§ = = =® = D——D Ll
| Brncmﬁ - ml] [ IJ J | O Q| d _El | O 0 LI_
Gronkil U . E_I " = = B _D " = = =8 =
_H\'i.dkill og spidskal - | a 4 I_I_ | IJ g £ | g @ O 0 0
Rodkil = = = | | = ® =® =®§ = *@® EI- _l:l_|
Gulerodder (g [ a a -I_I g o Q D_ _ E_ a 0O LI .
-/Em:r A a = = l:l. - =8 B I:I__ E = = F
anncr a [ g o o4 _ _6 g a oo o o o
Majs I . _ _D Ll a = = E; = =®E 8 = El_j
Porre _ Q| o O OO & EI | Q O O 0d i;.l
Spinat EI_ | _EI_ A ® = = n EI- B = =5 =
_[Ug_ ] (g a O g a 4 _:! Q | L]. a _I_
Hvidlog Ak I I O L O e _EI L
_(_thgag ________ O (0O Qa O !  a o(ag a g a :I
micsne  |ofa o alo o ala o a oo d
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Frugt, desserter, kager, slik og snacks

De folgende 3 sider indeholder sporgsmal om frugt, desserter, kager, slik og snacks. Som tidligere g
stiller vi forst nogle spargsmal om grupper. Pa de folgende 2 sider sporges til de specifikke typer af
frugt, desserter, kager, slik og snacks. -

Oversigtsspgrgsmal

Levnedsmiddel Aldrigi Pr. maned

(Mindee 53 | 1 94 56| 1 23 45 67 ‘el
Frisk ﬁﬁgt s D__ A = = = = T_L! LI E ) Q? B
| Dessenr o/o o olo o olo o o o O
| Kager og wienerbrod . d D_" EI a5 it 2 _l:l = = = _D_ A
!-.Eulzul;;ticng slik . a _'_l u - B O | O 9 D ) i
Smacksogchips = s ow 0 'ooodoo o0 g g m
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Frisk frugt

Levnedsmiddel

Able
Pere -
! Appelsin og mandar-i;
Grapefrugt
Banan
Fersken og nektarin
| Jordbaer
| Kiwifrugt
Vandmelon

Anden type melon
(f.eks. honningmelon)

Desserter

Levnedsmiddel

i Frugtgrod

Syltede frugter (f.eks. ferskner)

|
i Kernemalkskoldskal

Is

Levnedsmiddel

\ Sandkage og torkage

Wienerbrod

{ Flpdeskumskage og lagkage

Smakager og kiks

(stk) | O | O
(1stk) | I_I
sty | O | O
(%2 stk) u__u_—
(stk) | O | O
(1 st-k'} a I_j
; ?lgnion) .EI U
- (I1stk) | O |
 askive | O
(1 skive) | -

Aldrig

(1 stk)
(1 stk)

(1 stk)

(1stk) |

TLI _l - o “EI J J

o - a [ I N _l
DiD _CI " " = =n . |
o o o|lo o oo

LR
U ‘_I- |
g
u U
J

a

0 U
0
=
a 4

Pr. maned

a =
a =
o Q

il = sl =

L
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Chokolade og slik

Levnedsmiddel

| Mindre

cd1 | 23

| Chokolade (50 gram) D 3 H H

Karameller (I pu«.t_) I IL a o
Bolcher (1 pose) = = = |
Lakrids o (1 pose) | o L_I

Lakridskonfekt i (1 pose) n LI_ _l;l
\.-'.'ingummi (1 pose) | a Q IJ“.

Snacks

Levnedsmiddel

’ Peanuts

Chips (f.eks. franske kartofler)

Fleskesvaer
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_ Qvrige levnedsmidler
" Q@vrige levnedsmidl
Vi har ikke spurgt om alle levnedsmidler. Hvis der er andre levnedsmidler, som De spiser mindst €n
gang om maneden, kan De anfore dem i skemaet herunder.
- Levnedsmiddel Pr. maned
Mindee | o3 | | 24 56 1 23 45 67 8 eltee
O 0O Oo|o Q ‘o o o o g
" = = = B L. ] " =
_ o 0D oj/o o olo o a o a
i o al O QO = =
- o o o 0o |l a ‘o a o a
) B = = = ® = = s B
B : Q a _\_l 1 1 IJ J 4d a |_I '_J_
| a = = _E a = =u =B EI_
2 0o o o oo oo o o
EI = = _D EI. " = = EIJ

Kommentarer
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Kosttilskud

Pa denne side skal De anfore eventuelle kosttilskud, De har spist inden for det sidste ar. Almindelige
vitamin- og mineralpiller anfores ogsa.

Har De spist kosttilskud inden for det sidste ar? Ja Nej
O Q Hvis nej, ga til side 21

Hvis ja, udfyldes nedenstaende skema for hvert kosttilskud.
Hvis det drejer sig om enkelt-vitaminer eller enkelt-mineraler, anfores mangden sa vidt muligt.
Maxngden er oplyst pa glasset eller pakningen, og kan f.eks. vere angivet i mg.

Kosttilskud Hvor mange méaneder har De i | Hvor mange tabletter har De | Har De spist
alt spist tilskuddet inden for | spist i den naevnte tilskuddet i den
det sidste ar? periode? sidste maned?
Mindre end 13 40 Mindre end 13 0 Ja Nej
Imaned  maneder  maneder | Lpruge  pruge pr.uge | _
Navn a a | | a B d B s
4 eller
79 10-12 I 23 flere
Miengde maneder  maneder pr. dag pr. dag pr. dag
d u Q . a e
Mindre end 13 46 Mindre end 13 46 Ja Ne | |
Imined  mineder  mineder | 1.pruge  pr.uge pr. uge :
Navn | 0 0 u B 0 B J  mm
4 cller
79 10-12 1 23 flere
Miengde mineder  maneder pr. dag pr. dag pr. dag |
D J J l:l U L3
Mindre end 13 -0 Mindre end 13 40 Ja Nej
I maned maneder  maneder | 1pruge  prouge pr. uge
Navn EI a a O O a o Ll =
deller
79 10-12 l 23 flere
Mengde mineder  maneder pr. dag pr. dag pr. dag
. : . - . |
W d | J d o
Mindre end 13 46 Mindre end 13 46 Ja Nej
Imaned  mineder  mineder | Lpruge  pruge pr. uge
Navn J J . L] U | M U L
4 eller
% 1012 1 23 flere
Mengde mineder  maneder pr. dag pr. dag pr. dag
J J ] . . =S
Mindre end 13 0 Mindre end  1-3 0 Ja Nej
| maned maneder  maneder | | pr.uge  prouge pr. uge
Navn W | 1 a a il a 4 (]
' i clier
79 10-12 l 23 flere
| Mangde maneder  maneder pr. dag pr. dag pr.dag |
a Q O d a Ed
|

Hvis der ikke er plads til alle kosttilskud, bedes de medbringe oplysninger om praparaterne
svarende til ovenstaende.
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Fedtstoffer

Her onsker vi oplysninger om hvilke typer af fedtstof, De smorer pa brod og bruger til madlavning,.
De skal skrive navnet pa det pageldende fedtstof pa den tomme linie.

Fedtstof pa brod

Her skal de for hver type brod skrive navnet pa den type fedtstof, De oftest har brugt inden for det
sidste ar. Spiser De ikke fedtstof pa den pageldende type brad, eller spiser De slet ikke den navnte
brodtype, skrives dette pa linien.

Fedtstof pa rugbrod:

Fedtstof pa franskbrod:

Fedtstof pa knekbrod:

Fedtstof til madlavning
Her skal De skrive navnet pa den type fedtstof, De oftest har brugt til madlavning inden for det sidste
ar. Bruger De aldrig fedtstof til madlavning, skrives dette pa linien.

Fedtstof til madlavning;

Tilberedning

Hvordan tilbereder De oftest kad og fisk?
De skal kun satte én markering.
Kogning
Pandestegning
Ovnstegning, almindelig ovn
Ovnstegning, mikrobglgeovn
Hvordan vil De beskrive overfladen

pa kod og fisk, De har stegt pa panden?
De skal kun sxtte én markering.

Overfladen er mork
Overfladen er brun

Overfladen er gylden

0 0 0O O

Overfladen er lys
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De er ferdig med kostspargeskemaet.
Tak for hjxlpen.
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