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Summary 

Background and aims: The risk of developing colorectal cancer (CRC) can be modified by 

diet- and lifestyle related factors such as intake of red meat, dietary fiber and alcohol, as well 

as obesity. These risk factors may also increase the risk of recurrence, secondary cancers and 

comorbidity. The prevalence of obesity and the habitual diet of CRC patients directly prior to 

diagnosis is, however, not well characterized. Thus, the aim of this thesis was to characterize 

BMI and dietary intake of red meat, dietary fiber and alcohol in CRC patients prior to 

diagnosis, in order to provide new knowledge about secondary prevention in CRC survivors. 

Methods: This thesis comprises interim analyses  from a large clinical trial in CRC survivors 

aged 50-75 years. All patients included in this trial between March 2012 and February 2013, 

who completed the dietary assessment, were included in this thesis (n = 26, (10 men and 16 

women)). Anthropometrics and dietary data were assessed pre-surgery. Dietary data were 

assessed by a semi-quantitative food frequency questionnaire, and subsequently compared to 

the current Norwegian dietary guidelines and an age-matched reference group. Also, 

correlation coefficients were calculated between dietary intake, BMI and participant 

characteristics.  

Results: Median BMI of 27.9 kg/m
2
 was significantly higher in the CRC group compared to 

an age-matched healthy Norwegian population (p<0.05). These differences in BMI were most 

prominent in men. The median waist-hip ratio met the definition of abdominal obesity in both 

genders, and 62 % and 23 % of the patients were classified as overweight and obese, 

respectively, according to BMI. CRC patients had a higher consumption of non-processed red 

meat (p<0.05), dietary fiber (p<0.05) and alcohol (p<0.001) compared to the reference 

population. Furthermore, the intake of red meat was higher than recommended in the current 

Norwegian dietary guidelines, while intake of dietary fiber was within the recommended 

range. Intake of alcohol was under the maximum recommendation for 77% of the CRC 

population.  

Conclusion: In our CRC population, a large proportion of the patients were classified as 

overweight or obese, the intake of red meat was high, while the intake of dietary fiber was 

generally within recommendations, and the intake of alcohol was high only for a subgroup of 

the population. These results indicate that overweight and intake of red meat might be the 

most important risk factors to target in follow-up and lifestyle interventions in Norwegian 

CRC patients. 
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1 Introduction 

The present thesis is a sub-project within a large clinical trial on colorectal cancer (CRC) 

patients, the Norwegian Foods Study (NFS), conducted at the Department of Nutrition, 

Institute of Basic and Medical Sciences, Faculty of Medicine, University of Oslo, in 

collaboration with hospitals in the Southern and Eastern Norway Regional Health Authority. 

The NFS is designed to test whether a diet and lifestyle intervention, based on the Norwegian 

Food-based Dietary Guidelines, can reduce the risk of overall mortality, as well as cancer 

recurrence and comorbidities among CRC survivors. The focus of this thesis is to characterize 

specific lifestyle-related risk factors present in CRC patients one year prior to diagnosis. 

1.1 Colorectal cancer 

Cancer is a generic term for a large group of diseases of which development is characterized 

by rapid and uncontrolled growth and spread of abnormal cells (1). The cancerous cells are 

able to grow beyond their boundaries and invade surrounding tissue, and may subsequently 

spread to other organs. The latter process is referred to as metastasis (1).  

1.1.1 Definition of colorectal cancer 

CRC refers to cancers that origin in the colon or in the rectum. These cancers may also be 

referred to separately as colon- or rectum cancer. The majority of CRCs are adenocarcinomas 

derived from epithelial cells. Less common types of malignant colorectal tumors are carcinoid 

tumors, gastrointestinal stromal cell tumors, and lymphomas (2).  

1.1.2 Prevalence, incidence and survival in colorectal cancer 

CRC is the third most common cancer throughout the world with 1.2 million new cases 

registered in 2008 (3). According to the Cancer registry of Norway, CRC is the second most 

frequent cancer in Norway, both in men and women (4). The incidence rates for colon and 

rectum cancer in Norway has been increasing for many decades, although the increase now 

seems to stabilize (Cancer Registry of Norway, 2012). In 2010, the number of new CRC cases 

registered was 3872, approximately equally distributed in men and women. However, when 

considering the two cancer sites separately, rectum cancer occurs more frequently in men than 
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in women (4). Concomitantly with the increase in incidence rate, the prognosis of surviving 

CRC has improved markedly, mainly as a result of advances in early detection and treatment 

(Cancer Registry of Norway, 2012). From the 1970`s to 2010 the five-year-relative survival 

increased from 39.3% to 62.7% for colon cancer and from 37.2 % to 66.4 % for rectum cancer 

(4). The five-year relative survival is however, dependent of the tumor stage, with 90 % 

relative survival for the localized colon tumors and 12 % relative survival for advanced colon 

tumors. Similarly, the relative survival for rectal cancer drops from 90 % for localized cancers 

to 13 % for advanced cancers (4) 

1.1.3 Anatomy and the functions of the colon and the rectum 

The majority of the colon cancers develop in the sigmoid colon and ascending colon, 

including cecum (figure 1.1) (5).  

Cecum is the connection between the small intestine and the colon. The colon is further 

divided into the ascending colon,  the transverse colon , the descending colon and the sigmoid 

colon  (6). The sigmoid colon further on joins the rectum, the last anatomic segment before 

the anus. 

 

Figure 1.1 The colon and the rectum (7) 

The wall of the large intestine consists of four layers; the mucosa, the submucosa, the 

muscularis  and the serosa (figure 1.2) (8). The mucosa comprises the lining of the intestinal 
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lumen, thus the mucosal cells are in direct contact with digested food. The epithelial layer of 

the mucosa is folded into deep cavities, termed crypts, in which the mitotic activity of the 

epithelial cells takes place. In the state of homeostasis, the mitotic activity of the colonic cells 

is limited to the basal three quarters of the crypts (9). However, in the state of neoplasia, the 

proliferative compartment of the crypts is expanded towards the lumen (10). Clusters of 

abnormal crypts, termed aberrant crypt foci (ACF), are one of the earliest histopathological 

manifestations seen during CRC development (11, 12). 

 

 

Figure 1.2 Layers of the colonic wall (13) 

The major functions of the colon include transportation of food residues towards the rectum 

by peristaltic contractions, bacterial digestion of undigested food components, as well as 

absorption of nutrients, electrolytes and water (14). The food is mainly digested and absorbed 

in the small intestine;  however some undigested carbohydrates such as dietary fiber and 

resistant starches as well as amino acids may pass through to the colon where it is 

metabolized by bacteria, a process called fermentation. The products of this fermentation are 

short-chain fatty acids (SCFA), which serve as fuel for the colonocytes and the intestinal 

bacteria and stimulate proliferation and differentiation of the colonic cells (15). The mucus 

membranes lining the colonic wall towards the lumen also contain lymphoid cells that form 

part of the body’s immune defenses (16).  
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1.1.4 Colorectal cancer development 

CRCs usually develop over several years through a stepwise progression characterized by 

genetic alterations leading to abnormal growth of the tissues in colon or rectum (17). 

Carcinogenesis 

The integrity of tissues depends on a regulated balance between cell- proliferation and death, 

as well as appropriate cell differentiation. Cancer is characterized by genetic alterations in 

genes responsible for these functions (18). Growth regulatory genes are often referred to as 

gatekeeper and caretaker genes (19). Gatekeeper genes comprise oncogenes and tumor 

suppressor genes, which in their non-mutated form promote cellular proliferation and restrict 

cell cycle progression, respectively (20, 21). In cancer, both types of gatekeeper genes are 

often mutated, and the combined effect of activation of oncogenes and inactivation of tumor 

suppressor genes contribute to the cancer process (18)  

Caretakers are genes responsible for correcting mutation that occur in the DNA during DNA 

replication (22). Mutations of caretaker genes are consequently followed by accumulation of 

mutations in the cell (23).  

The multiple hit hypothesis, first proposed by Carl O. Nordling (24), suggests that multiple 

successive mutations in growth-controlling genes of one cell are necessary to cause cancer. 

As it normally takes decades for a non-cancerous tumor to accumulate all the mutations 

required for becoming cancerous, cancer manifestation is first seen five to 15 years after the 

first mutation (25-27).
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The adenoma-carcinoma sequence 

Most human CRC arise from adenomas (26, 28, 29). Adenomas, also called (adenomatous) 

polyps are non-malignant accumulations of hyperproliferated mucosal cells (figure 1.3) (28-

30). Adenomas are the precursors of carcinomas, however fewer than 10 % of adenomas 

progress to adenocarcinoma over a lifetime (31, 32). The incidence of adnomatous polyps is 

fairly low in individuals < 50 years of age, but increases up to 50 % in individuals > 70 years 

(32). With regards to prevention of CRC, screening for CRC involves surveillance of polyps 

which may develop further to adenocarcinomas. The screening also facilitates early detection 

of localized cancers, which in turn significantly improves the survival. 

 

Figure 1.3 Normal colon and colon with polyps. Some polyps have a stalk and others do not 

(33) 

The so-called adenoma-carcinoma sequence describes the progression from adenomas to 

invasive carcinomas by linking the genetic alterations and their order of introduction to 

different stages in tumor development (28, 34). This process is often divided into three main 

stages; initiation, promotion (growth) and progression (malign transformation). Figure 1.4a 

illustrates a polyp, of which no malignant cells are present. In the stage of initiation, abnormal 

cells are accumulating within the mucosa (figure 1.4b). This stage is also called “carcinoma 

in situ”, and corresponds to T0 within the Tumor/Node/Metastasies (TNM)-classification for 

colon cancers (35). Subsequently, these cancerous cells grow into the submucosa (TNM-
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classification T1) (figur 1.4c) and further into the muscularis of the colon or rectum (TNM-

classification T2) (figure 1.4d). As the cancer protrudes the serosa, nearby cells and lymph 

nodes are involved (TNM-classification T3) (figure1.4e). The end stage of the cancer process 

is metastasized cancer, in which the cancer has spread to other parts of the body, such as liver 

or lungs (TNM-classification T4) (figure 1.4f). 

 

Figure 1.4 The progression from normal polyp to invasive cancer. Modified from Stock 

medical art (36)  
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1.2 Risk factors for CRC development 

1.2.1 Non-modifiable risk factors of CRC development 

Mutations in the genetic material are the underlying causes of cancer development. The 

genetic component may be acquired or inherited, and from this perspective CRC may be 

divided into three classes; sporadic, familial and hereditary CRC (figure 1.5). In 70-75 % of 

CRC cases the development of CRC is sporadic, without any known familial or hereditary 

factors influencing the cause of disease (37). Approximately 20 % of the CRC cases occur in 

patients with a family history of CRC, whereas hereditary CRC comprise the last 5-10 % (38, 

39)  

In cases of familial CRC, affected patients have a family history of CRC (two or more first- or 

second degree relatives with CRC) although without fulfilling the criteria for hereditary CRC 

(38, 40). Individuals from these families are at increased risk of developing CRC, but to a 

smaller extent than individuals with the inherited syndromes (39). 

Inherited CRC syndromes are subdivided according to whether colonic polyps are a major 

manifestation. The two most common inherited CRC syndromes are familial adenomatous 

polyposis (FAP) and hereditary nonpolyposis colorectal cancer (HNPCC), in which the first 

represents cases with manifestation of polyps, and the latter, cases without polyps (39, 40). 

Both are inherited in an autosomal-dominant order (39, 41). 

 

Figure 1.5 Distribution of CRC cases according to cause of disease  



8 

 

Hereditary or familial predispositions are non-modifiable risk factors. The same applies to 

age, and personal history of colorectal polyps, inflammatory bowel disease, such as Crohn’s 

disease or ulcerative colitis, previous CRC (2). 

1.2.2 Modifiable risk factors of CRC development 

Modifiable risk factors for CRC include carcinogenic agents in foods and drinks, sedentary 

life style, obesity, diabetes mellitus (DM), smoking, previous irradiation and occupational 

hazards like asbestos exposure (18, 40). Selected lifestyle-related factors such as dietary 

factors and obesity are covered in this thesis.  

The fact that the intestines are in direct contact with residues and metabolites of digested 

foods and drinks throughout life, makes dietary components a plausible risk factor for CRC 

(Alberts & Hess, 2008). Several reviews and meta-analyses have addressed links between 

lifestyle risk factors and cancer development. The most comprehensive report ever produced 

is the Second Expert Report (SER): ”Food, Nutrition, Physical Activity, and the Prevention of 

Cancer: a Global Perspective”, published by the World Cancer Research Fund (WCRF) in 

2007 (18). This report concluded that the evidence for increased risk of CRC with high intake 

of red and processed meat, alcoholic drinks (in men), and with excessive body fat and 

abdominal fatness, were convincing. So was the evidence of a protective effect of physical 

activity. The negative effect of alcoholic drinks on CRC development appeared less strong in 

women, and alcoholic drinks was thus judged as a probable cause of CRC in women. The 

SER has been followed by the “Continuous Update Project” report: “Colorectal Cancer 2011 

Report; Food, Nutrition, Physical Activity, and the Prevention of Colorectal Cancer” (42). 

This follow-up found the evidence of dietary fiber being protective against CRC to have been 

strengthened since the publication of SER. Thus, the lifestyle factors currently considered to 

have convincing effect on CRC development, either protective or predisposing, are red and 

processed meat, alcoholic drinks (in men), dietary fiber, excessive body fat, abdominal fatness 

and physical activity as summarized in figure 1.6 (42).  
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Figure 1.6 Convincing and probable causes of CRC. Modified from the WCRF/AICR 

Continuous Update Project 2011 (42) 

1.3 Risk factors for recurrence, secondary 

cancer and comorbidity in CRC survivors 

The increasing number of new CRC cases (4), together with higher survival rate in this group 

of patients, have contributed to the growing population of CRC survivors. The term “cancer 

survivors”  is defined by the WCRF as “people who are living with a diagnosis of cancer, 

including those who have recovered from the disease” (18). By the end of 2010 a total 

number of 27 581 CRC survivors was reported in Norway, an increase from 20 230 in 2000 

(Kreftregistreret, 2010). In addition to being at risk of cancer recurrence, several studies show 

that CRC survivors also are at increased risk of developing certain comorbidities compared to 

similar individuals without cancer (43, 44). Cardiovascular diseases, type 2-diabetes (DM2) 

and metabolic syndrome are among the conditions that have consistently been identified as 

the most frequent comorbid conditions among CRC patients (45, 46). Interestingly, these 
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lifestyle-related chronic diseases and CRC share many risk factors (47). Thus, an 

understanding of lifestyle risk factors in CRC survivors is crucial.  

Several recent observational studies have suggested that lifestyle factors associated with risk 

of CRC development, also may influence the outcome, such as recurrence, secondary cancers 

and comorbidity, of patients with established CRC (48-53). However, in contrast to the risk 

factors for CRC development, which seem to be well established, available evidence of the 

impact of these lifestyle factors on the outcome of patients with established CRC are currently 

sparse. The SER (2007) concluded that “evidence that some aspects of food, nutrition, or 

physical activity specifically modify the condition of cancer survivors is emerging, but is not 

yet sufficiently developed to enable the Panel to make judgments that apply specifically to 

cancer survivors, as distinct from people without cancer” (18). Nevertheless, the WCRF has 

agreed that its recommendations apply also to cancer survivors (figure 1.7) (18). Thus, in 

terms of CRC, obesity and dietary intake of red and processed meat, dietary fiber and alcohol 

are among the diet- and lifestyle-related risk factor considered most important to target in 

CRC patients.  

 

 

Figure 1.7 Diet- and lifestyle recommendations for cancer survivors (18) 
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1.3.1 Red and processed meat 

Possible mechanisms that might explain the increased risk of CRC with high consumption of 

red and processed meat involve heterocyclic amines (HCA), polycyclic aromatic 

hydrocarbons (PAH), nitrate and nitrite, and hem iron (54-56). HCAs and PAHs are mutagens 

that are formed during cooking at high temperatures (grilling, frying or barbecuing) (54, 56-

58). Heme-iron in meats may induce the formation of free radicals, which are capable of 

causing oxidative damage to specific cell components, including DNA, proteins and 

membrane lipids (59). Hem also promotes the formation of N-nitroso compounds (NOCs) 

when red meat is consumed in large quantities (55-57, 60). NOCs are formed by interaction of 

nitrosating agents (commonly nitrite and nitrate salts) with secondary amino compounds (55, 

61, 62). This formation may take place in the intestine promoted by heme, or in nitrate-

containing foods themselves. Nitrites and nitrates are added as preservatives in processed 

meats (62). 

1.3.2 Dietary fiber 

Possible mechanisms by which dietary fiber exerts its preventive effect on CRC development 

may be divided into two categories; those in which the effects are due to the dietary fiber 

itself (insoluble fibers), and those which are a consequence of the dietary fiber being 

fermented (soluble fibers) (63, 64). The protective effects of insoluble fiber include binding of 

bile acids and certain mutagenic metabolites, and increasing stool bulk, and thereby 

decreasing colonic transit time (63). Thus, the overall result is increased excretion in the feces 

(64, 65). Fermentation of soluble fiber results in a production of SCFAs, primarily acetate, 

propionate, and butyrate (66, 67). Subsequently this causes a decrease in colonic pH (63, 68), 

thereby preventing conversion of primary bile acids into secondary bile acids, the latter being 

potential carcinogens.  
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1.3.3 Alcohol 

Alcohol (ethanol) per se has no carcinogenic properties, however, the primary metabolite of 

ethanol, acetaldehyde (AA), has been identified as a carcinogen (69, 70). AA exerts toxic 

effects on the colonic mucosa directly (10), and may additionally bind to cellular protein and 

DNA, interfering with DNA synthesis and repair (71). High alcohol consumption also induces 

the enzyme CYP2E1, which results in significant release of reactive oxygen species (ROS) 

(72-74). These highly reactive compounds may lead to lipid peroxidation and lipid 

peroxidation products, in which the latter may bind to DNA and form carcinogenic DNA-

adducts (74).  

1.3.4 Overweight and obesity 

Overweight and obesity is defined by the World Health Organization as “abnormal or 

excessive fat accumulation that may impair health” (75). Body mass index (BMI) describes 

weight relative to height (kg/m
2
), and is commonly used to classify overweight and obesity in 

adults (75). As shown in table 1.1, BMI ≥ 25 kg/m
2
 is defined as overweight, whereas BMI ≥ 

30 kg/m
2
 is defined as obesity (76). For individuals above the age of 70 years it is common to 

evaluate BMI according to an interval of normal weight between 22 and 27 kg/m
2
 (77). 
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Table 1.1 The international classification of adult underweight, overweight and obesity 

according to BMI and risk of obesity-related comorbidities (76). 

Classification Body mass index (kg/m
2
) Risk of comorbidities 

Underweight < 18.5 Low (but increased risk of 

other clinical problems, 

e.g. osteoporosis) 

Normal range 18.5-24.9 Normal 

Overweight 25.0-29.9 Increased 

Obesity ≥ 30.0  

Class I 30.0-34.9 Moderate 

Class II 35.0-39.9 Severe 

Class III ≥ 40.0 Very severe 

 

BMI is used as an estimation of general adiposity. However, this measure is unable to 

distinguish fat mass from non-fat mass, especially among elderly people (78). Waist 

circumference and waist-hip ratio are less affected by loss of muscle mass during aging, and 

take into account the accumulation of abdominal fat (79). Several studies have shown that the 

location of fat distribution seems to be important in determining risk of disease, and that the 

risk is more strongly related to waist circumference and waist-hip ratio than to BMI (80). As 

shown in table 1.2, a waist circumference > 94 cm in men and > 80 cm in women is 

considered to involve a higher risk of metabolic complications (81). So is a waist-hip ratio of 

≥ 0.90 in men and ≥ 0.85 in women (81). 
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Table 1.2 World Health Organization cut-off points for waist circumference and waist-hip 

ratio (81) 

Indicator Cut-off points  Risk of comorbidities 

 Men Women  

Waist 

circumference 

> 94 cm  > 80 cm Increased 

> 102 cm  > 88 cm Substantially increased 

Waist-hip ratio ≥ 0.90  ≥ 0.85 Substantially increased 

M, men; W, women 

 

One mechanism through which excess body fat may affect CRC development is by increasing 

the levels of insulin and leptin, which may promote growth of cancer cells (18). Moreover, 

adipocytes produce pro-inflammatory factors, which stimulate inflammatory responses, 

thereby promoting a state of low-grade chronic inflammation in the body. Such chronic 

inflammation may subsequently promote cancer development (18). 
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1.4 BMI and dietary habits prior to a CRC 

diagnosis 

 

Knowledge of dietary habits and anthropometric measures directly prior to CRC diagnosis is 

crucial in order to plan appropriate dietary follow-up for CRC survivors. In some patients, 

symptoms of CRC might cause changes in both body weight and dietary habits in a period 

leading up to the diagnosis. Thus, long-term dietary habits, as described in the SER are not 

well suited to characterize the habitual diets of CRC patients directly prior to CRC diagnosis.  

The knowledge of weight and intake of red and processed meat, dietary fiber and alcohol in 

the preceding year to CRC diagnosis, is very limited and somewhat conflicting. Possibly the 

most consistent risk factor for CRC development also detected in the dietary patterns directly 

prior to CRC diagnosis is red meat. A few studies found increased intake of red meats prior to 

CRC diagnosis (82-84), however the results are not uniform (85) and might not apply to a 

Norwegian population.  

A few of the same studies also looked at dietary fiber; they found no difference in intake 

between CRC patients and controls (82, 85), however one study found daily intake of dietary 

fiber in the CRC patients to be lower than in controls (84). In a Norwegian CRC population 

(86)the median daily intake of dietary fiber was lower than the Nordic Nutrition 

Recommendations 2004 (87). 

With regards to alcohol consumption, a few studies indicate higher alcohol consumption in 

the period leading up to CRC diagnosis (86, 88, 89), however these finding are not completely 

consistent (85).  

Several studies have demonstrated that CRC patients were classified as overweight (BMI > 

25) prior to diagnosis (83, 90). However, BMI has also been observed to be lower in CRC 

patients compared to controls (84, 88). In terms of Norwegian CRC patients, some data 

indicate that a large proportion are either overweight or obese (BMI ≥ 25 kg/m
2
) (86, 90, 91). 
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Dietary patterns vary considerably between nations. In order to give the best possible dietary 

advice and to plan good dietary interventions, knowledge of the intake of the target 

population is crucial. To the best of our knowledge, no Norwegian studies have characterized 

dietary intake of red and processed meat during the year leading up to CRC diagnosis. 

However, the findings from those studies that have been conducted in Norwegian CRC 

patients may imply that the diet- and lifestyle-related factors described by the WCRF to have 

important impact on the outcome of CRC survivors, may be relevant also for Norwegian CRC 

patients.  
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2 Aims of the study 

2.1 Specific aims of this thesis 

 

The objective of this master thesis is to examine certain diet- and lifestyle-related risk factors 

among Norwegian CRC patients prior to diagnosis. 

 

The specific aims are; 

 To characterize BMI, waist-hip ratio and determine the intake of red meat, dietary fiber 

and alcohol in Norwegian CRC patients. 

 To compare BMI and the intake of red meat, dietary fiber and alcohol in Norwegian CRC 

patients to the current national dietary recommendations. 

 To compare BMI and the intake of non-processed red meat, total processed meat, dietary 

fiber and alcohol among Norwegian CRC patients to an age-matched reference population  

 To examine possible correlations between selected diet and lifestyle-related risk factors 

and tumor characteristics in the CRC population  
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3 Subjects and methods 

3.1 The Norwegian Foods Study 

The NFS (92) is aimed at testing whether a diet and lifestyle intervention, based on the 

Norwegian Food-based Dietary Guidelines (NFDG), can reduce the risk of overall mortality, 

as well as cancer recurrence and comorbidities among CRC survivors. The recruitment of 

participants to the NFS was initiated in March 2012 and is estimated to continue further for 

one to two years until a total of 500 participants are included. 

The participants of the NFS are men and women aged 50 to 75 years, radically treated for 

CRC staged I-III according to the tumor-node-metastasis (TNM) staging system published by 

the Union for International Cancer Control (UICC) (35).  

Figure 3.1 provides an overview of the design of the study. Patients considered eligible for 

inclusion are invited to participate in the study as they are admitted to hospital for surgical 

resection of CRC. Presurgery, anthropometric measurements and blood samples are collected, 

and the participants are asked to fill out a food frequency questionnaire (FFQ) and a 

compliance questionnaire. The participants are subsequently randomized to one of two study 

groups; an intervention group and a control group.The baseline of intervention, also referred 

to as baseline, occurs two to three months postsurgery, and the intervention lasts for 12 

months, with subsequent follow-ups for 15 years. For the patients randomized to the 

intervention group, the intervention includes home-delivery of food, cooking classes, 

motivation meetings, frequent nutritional counseling with a registered dietitian, and discount 

on  selected foods in certain supermarkets. Guidance on physical activity is given to both 

groups. The advice given within the NFS, both for diet and physical activity, are based on the 

NFDG (47).  
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Pre-surgery: All participants at clinic:
informed consent, blood samples, tissue 
samples, anthropometric measurements, 
hand-grip strength.
FFQ + and compliance questionnaire

Baseline of
intervention

RandomizationCRC 
diagnosis

Baseline, 6-m follow-up, 12-m follow-up, 5-yr 
follow-up, 10-yr follow-up: All participants at study 
centre: Blood samples (vacutainer and dried blood-
spot), blood pressure, anthropometric 
measurements, hand grip-strength, bioelectrical 
impedance. 
Compliance questionnaire and FQ+, Comorbidity 
questionnaire, Fatigue questionnaire, QoL (SF-36), 
physical activity  
Oral glucose tolerance test, ex vivo lymphocyte stress 
test. 

Intervention-
period

3-yr follow-up, 7-yr follow-up, 15-yr follow-up: 
Subjects at home: Samples (dried blood-spot), FFQ+, 
compliance questionnaire.
Monitoring: food biomarkers, weight / BMI, smoking 
habits and physical activity 

Follow-up period

Pre-surgery

CRC surgery

Randomization into 2 groups: 
Intervention group (A) and control group (B)

12-m 
follow-up

6-m 
follow-up 

3-yr 
follow-up

5-yr 
follow-up

7-yr 
follow-up

10-yr 
follow-up

15-yr 
follow-up

•FFQ     
•Weight
•Waist
circumference
•Hip circumference

•Height

•TNM classification
•Tumor localization

 

Figure 3.1 Study design of the NFS. The green and yellow boxes show the NFS, whereas the 

red circles and boxes show the time points for data sampling in this thesis. 

3.2 Current Norwegian dietary guidelines 

The Norwegian food-based dietary guidelines  

The Norwegian food-based dietary guidelines (NFDG) were published by the Norwegian 

Directorate of Health in January 2011. The main objective of these guidelines was to improve 

the overall public health and prevent chronic diseases related to diet and lifestyle in the 

general Norwegian population (47).  

The NFDG recommends an intake of total red meat (non-processed and processed red meat) 

of no more than 500 g per week. Additionally, the intake of processed meat (both red and 

white) should be limited (47).  
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Figure 3.2  gives an illustration of sub-groups of meat as defined in the NFDG. “Meat” refers 

to all edible parts of mammals and birds. “Red meat” refers to meat from beef, pork, lamb, 

and goat, and includes non-processed and processed red meat. “White meat” refers to meat 

from poultry, like chicken and turkey, and includes non-processed and processed white meat. 

Further on, non-processed meats refers to intact pieces of meat, whereas “processed meat” 

refers to meats (usually red meats) preserved by smoking, curing, or salting, or by the addition 

of chemical preservatives. Meats preserved only by refrigeration or cooking, is not classified 

as processed meat in this context (47). These definitions are equal to those of the WCRF (18). 

 

Figure 3.2 Sub-groups of meat. The red circle defines total red meat, whereas the grey circle 

defines total processed meat. The total of these two circles defines total red and processed 

meat. 

In contrast to the definition in the NFDG, the definition of “red meat” used in this thesis also 

includes meat from moose, rein deer, roe deer and red deer. These types of red meat were 

included due to an assumption that intake of these meats is particularly high in Norway 

compared to the countries in which the studies summarized in the SER were performed. Thus, 

the results of our analyses on the intake of red meat are not directly comparable to the NFDG, 

although the actual consumption of moose, rein deer, roe deer and red deer in our population 

was limited (data not shown). 
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Consumption of alcoholic drinks is generally not recommended by the NFDG. However, if to 

be consumed, the intake should be limited to one unit (12-15 g) per day in women and two 

units (24-30 g) per day in men.  

Body weight is recommended to be kept stable within the normal weight range, as defined by 

a BMI of 18.5-24.9 kg/m
2
. 

The NFDG however, does not provide quantitative recommendations regarding daily intake 

of dietary fiber. Therefore, intake of dietary fiber was compared to the Nordic Nutrition 

Recommendations (NNR) (87). 

Nordic Nutrition Recommendations 

In contrast to the NFDG, which provides recommendations regarding consumption of foods, 

the NNR are based on intake of nutrients. In terms of dietary fiber it is recommended that 

daily intake is at least 25-35 g or 3 g per mega joule (MJ) total energy intake. 

3.3 Ethics 

The NFS, which this thesis is a part of, was approved by the National Committees for 

Research Ethics in Norway (2011/836), and written consent was obtained from all 

participants. The study is also registered at clincaltrials.gov (Identifier: NCT01570010). 

3.4 Subjects of this thesis 

All patients invited to participate in the NFS between March 2012 and February 2013 were 

eligible for inclusion in this thesis. Data from all patients who gave their consent and 

completed the dietary assessment, were included.  

All participants lived within the Southern and Eastern Norway Regional Health Authority, 

and were recruited from Oslo University Hospital, Ullevål. Patients with macroscopically 

confirmed CRC, scheduled for surgical resection of CRC, aged between 50 and 75 years, 

were considered eligible for inclusion. Despite that patients with TNM stage IV were 

excluded postsurgery from the NFS, they were included in the analyses of this thesis. 

Within the period of enrollment to this thesis, 35 patients accepted participation in the NFS. 

The inclusion of FFQs was completed in February 2013 due to the estimated time needed to 
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carry out the data processing and analyses following the data collection. Six participants were 

excluded or withdrew their consent before submitting the FFQ. Additionally, even after 

reminders over the telephone, three participants did not submit the FFQ in time before data 

processing was completed. Thus, the final number of CRC patients included in the study of 

this thesis was 26 (figure 4.1). 

 

 

 

Figure 3.3 Flow chart of the recruitment process of CRC patients to this thesis 
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3.5 Anthropometric measures 

Weight and waist- and hip circumference were measured pre-surgery. Weight was measured 

without shoes and with light clothing. All participants were weighed on the same calibrated, 

portable scale. Height was self-reported rather than measured pre-surgery as an appropriate 

measuring tool was not accessible. In order to estimate BMI more precisely, height measured 

at baseline of the intervention was used in the BMI calculations of this thesis. Height 

measures of three patients were not obtained as they withdrew from the study before baseline. 

Thus, the BMI of these individuals is calculated based on self-reported height obtained pre-

surgery. 

 

3.6 Tumor classification and localization 

Information on tumor classification (TNM classification) and localization was obtained from 

the patient journals by authorized personnel within the NFS post-surgery. 

 

3.7 Dietary assessment 

3.7.1 Food Frequency Questionnaires (FFQ) 

The FFQs were handed out with the request to be completed during the present day, and 

subsequently put in a prepared envelope and a specific mail box in the ward reception. 

Alternatively, they could send it by mail to given address within reasonable time. 

Design 

The FFQ used in the NFS and in this thesis is a validated FFQ used in a previous large 

antioxidant study performed at the University of Oslo by Carlsen and co-workers (93). 

The questionnaire is an optically readable semi-quantitative FFQ, designed for self-

administration. “Optically readable” implies that the questionnaires may be directly scanned 

into the computer, whereas semi-quantitative means that the respondents, in addition to 
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reporting frequency of use, are also asked to estimate the usual portion size of each food item. 

The questionnaire aims to capture the habitual food intake among the respondents in the 

preceding 12 months. 

The FFQ is based on an extensive list of commonly consumed food items in the Norwegian 

population, including major sources of nutrients and foods of particular interest in the NFS. 

Frequency of use is specified per day, week or month, while quantity of food or beverage 

consumed per time is specified in slides, pieces, dl, liters, table spoons, glasses, cups and so 

on, depending on the type of food or beverage described. At the end of the questionnaire there 

are also some open-ended sections, allowing the respondents to record consumption of foods 

and dietary supplements not included in the food list. This increases the probability that the 

total diet of the individual is captured, and may also reveal foods that should have been listed. 

Additionally, the questionnaire includes questions about sex, age, height, weight and smoking 

habits. See full version of the FFQ in appendix 1. 

3.7.2 Data from Norkost 3 

Data from the Norkost 3 study were assessed in order to compare the dietary intake of the 

CRC patients to the intake in an age-matched reference population. Norkost 3 was carried out 

during 2010-2011 as the third national dietary survey conducted among adults in Norway. 

Dietary intakes were assessed using 24-hour recalls (24-HR). The number of participants in 

the Norkost 3 study was 862 men and 925 women, aged between 18 and 70 years of age (94). 

Two age categories within Norkost 3 were comparable with the CRC group (50-59 years and 

60-70 years). The total number of subjects aged 50-70 years was 779, of which of 420 were 

men and 359 were women.   

3.8 Data processing 

3.8.1 Data from the FFQs 

The optically readable FFQs were scanned, and the data on intake were then transmitted into a 

data file, using  the Teleform 10.5.1 software. The scanning process and the subsequent proof 

reading was performed by the candidate with assistance by Monica Hauger Carlsen. 

Predefined assumptions were employed when errors in the FFQ’s were detected.  
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Missing registrations 

Figure 3.4 gives an illustration of the assumptions employed in cases of incomplete 

registrations. In cases where frequency, but not quantity was registered, the smallest quantity 

was chosen (figure 3.4a). Likewise, when quantity, but not frequency was registered, the 

smallest frequency was chosen (figure 3.4b). When neither frequency nor quantity was 

registered, the questions remained incomplete (figure 3.4c). 

Frequency Quantity

Frequency Quantity

Frequency Quantity

 

Figure 3.4 Predefined assumptions employed in cases of incompleted registration. The cross 

checked squares indicate the answer of the respondent, whereas the purple-colored squares 

indicate additional cross checking during proof reading 

Double registrations 

When two alternative answers of frequency or quantity were cross checked instead of one, as 

instructed, the median alternative was chosen if possible (figure 3.5a). If the two cross 

checked alternatives were located next to each other, the smallest of these alternatives was 

chosen (figure 3.5b).  

 

Figure 3.5 The cross checked squares indicate the answer of the respondent before proof 

reading, whereas the purple-colored squares indicate the corrected cross check  

a 

b 

c 

a b 
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Successive processing of the data in SPSS (version 20.0 statistical package for Windows 

(SPSS, Inc., Chicago, Illinois, USA)) and Notepad (version 6.1) was carried out by Monica 

Hauger Carlsen. Daily intake of relevant foods and nutrients was subsequently computed by 

the candidate, using the food database AE-10 and KBS software system (KBS, version 7.0), 

developed at the Department of Nutrition, University of Oslo, Norway (95). Non-processed 

red meat, processed red meat, total processed meat, dietary fiber, and alcohol were computed. 

“Non-processed red meat” was defined as pure meat from beef, pork, lamb, goat, moose, rein 

deer, roe deer and red deer. “Processed red meat” was defined as all processed meat except 

for those of white meat (poultry), whereas “total processed meat” included both red and white 

processed meat. These definitions were set by the candidate.  

 

3.8.2 Data from Norkost 3 

Files of relevant data from Norkost 3 were prepared in KBS version 7.0 by Monica Hauger 

Carlsen. Non-processed red meat, total processed meat, dietary fiber and alcohol was 

computed. Calculations of processed red meat alone were not possible.  

 

3.9 Statistical analysis 

All statistical analyses were performed and interpreted by the candidate using SPSS version 

20.0 statistical package for Windows (SPSS, Inc., Chicago, Illinois). 

A P < 0.05 was considered statistically significant. The upper limit for a tendency of 

difference was set at P < 0.1. 

The distribution of the data were analyzed using histograms, Normal Q-Q plot and the 

Kolomogorov-Smirnov test. Without exceptions, the data were normally distributed in none 

or in one of the two groups only. Logarithmic transformation was performed for some of the 

variables in an attempt to attain a more normal distribution of the scores, but without 

successful outcomes. In statistical analyses, a number of subject of less than 30 usually 

indicates that the use of a non-parametric test should be considered (96). As the number of 

participants in the CRC group was 26, and the data were not normally distributed, non-
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parametric testing was considered to be the best alternative, and was used exclusively in this 

thesis.  

Chi-square test, Fisher’s exact test and Mann-Whitney test were used when comparing two 

groups. Chi-square or Fisher’s exact test were used in the case of categorical variables, the 

latter when the assumptions for running the Chi-square test were violated. Mann-Whitney test 

was used in the case of continuous varibles. For tests of correlations, Spearman´s correlation 

coefficients were calculated. A P < 0.05 was considered statistically significant. 

Descriptive statistics of continuous data were presented as median values with range (min-

max).  

3.10 The candidate’s contributions to the 

Norwegian Foods Study 

The NFS is a large and complex randomized controlled trial. The planning and preparation of 

the trial, recruitment and follow-up of patients, as well as data sampling, processing and 

analysis require coordination of a large number of scientists and technicians. During this 

master period the candidate has been part of this large organization and contributed to many 

aspects of the NFS. In addition to having the privilege to learn about running a randomized 

controlled trial, the study has also been the primary source of data for this master thesis. An 

overview of the candidate’s contributions to the research project relevant to this master thesis 

are presented in table 3.1.  

At the time period the present thesis was conducted, the project group of the NFS consisted of 

Professor Rune Blomhoff, post doc Siv Kjølsrud Bøhn, post doc Ingvild Paur, PhD student 

Hege Berg Henriksen, PhD student Hanna Ræder, Associated Professor Monica Hauger 

Carlsen, technician Siv Åshild Wiik, research assistant Kristine Lillebø Holm, the master 

students Anne Juul Skjetne, Ane Sørlie Kværner and Mari Bøe Sebelien.   
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Table 3.1 The candidate’s contributions related to this thesis  

Work assignment  Description Responsible  

Recruiting patients at 

Oslo University 

Hospital, Ullevål 

- Inviting patients for participation in 

the NFS 

- Undertaking anthropometric 

measurements (weight, waist and hip 

circumference), hand grip strength  

and blood samples (blood spot cards) 

- Handing out FFQs  

- Laboratory work, including processing 

and storage of whole blood and 

plasma collected on filter paper cards 

and in vacutainer tubes, respectively.    

The NFS project 

group, including 

Mari 

At Baseline of 

intervention and  

6 months follow-ups 

- Undertaking measures of blood 

pressure 

- Dietary counselling 

The NFS project 

group, including 

Mari 

Reminders over the 

telephone 

- Contacting participants from which 

FFQ was not returned (by telephone) 

Mari 

Data processing - Proof-reading the FFQ syntax in 

Notepad 

- Scanning of FFQs, with subsequent 

proof-reading in Teleform 

- Importing result files into KBS, with 

subsequent computing of foods and 

nutrients relevant to this thesis 

Mari, supervised by 

Monica  

 

 

 

Statistical analysis - All statistical tests Mari 
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4 Results 

4.1 Characteristics of the study populations 

4.1.1 Characteristics of the CRC population 

Characteristics of the 26 subjects in the CRC group are shown in table 4.1. Of the total of 26 

patients, 10 were men and 16 were women. Median age was 61 (50-75) years, and nine 

participants were smokers. The most common tumor localization was colon, with 69.2 % of 

the cases. The most common TNM stage was stage II, which corresponds to a tumor 

infiltrating the muscularis of the colonic or rectal wall, without having protruded the serosa.  

 

Table 4.1 Characteristics of the CRC group 

Gender distribution, n (%) 

Men 10 (38.5) 

Women 16 (61.5) 

Total  26 (100.0) 

Age, y  

Men 67 (50-75) 

Women 61 (54-72) 

Total 61 (50-75) 

Smokers, n (%) 

Men  3 (30.0) 

Women 6 (37.5) 

Total 9 (34.6) 

Tumor localization, n (%) 

Colon 18 (69.2)  

Sigmoid colon/rectum 3 (11.5) 

Rectum 5 (19.2) 

TNM stage, n (%)
1 

I 7 (26.9) 

II 12 (46.2) 

III 6 (23.1) 

IV 1 (3.8) 

Data on age are given as median (min-max) 
1
Subject classified between two categories were placed in the highest category 
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4.1.2 Age and gender of the CRC population compared to the 

Norkost 3 selection 

A comparison of age and gender of the CRC group and the Norkost 3 selection is shown in 

table 4.2. The median age (P = 0.045) was significantly higher in the CRC group compared to 

the Norkost 3 group. There were no statistically significant differences in gender distribution, 

although there was an overweight of women in the CRC population and an overweight of men 

in the Norkost 3 selection.  

 

Table 4.2 Comparison of the characteristics of the subjects between the CRC and the 

Norkost 3 group 

 CRC  

(n = 26) 

Norkost 3 

(n = 779) 

P
1 

Gender distribution, n (%)
 

Men 10 (38.5) 420 (53.9)  

Women 16 (61.5) 359 (46.1)  

M:W 10:16 420:359 0.176
 

Age, y  

Men 67 (50-75) 60 (50-70) 0.195 

Women 61 (54-72) 58 (50-70) 0.075 

Total 61 (50-75) 59 (50-70) 0.045 * 

Data on age are given as median (min-max) 
1
tested with Chi-square test and Mann-Whitney test, statistically significant when p < 0.05 
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4.2 BMI, waist-hip ratio and dietary intake of the 

CRC patients 

4.2.1 The CRC patients 

Median BMI of the CRC patients was 27.9 (18.9-41.7) kg/m
2
 (table 4.3). According to the 

definitions of the WHO (75, 81), median BMI met the definition of “overweight”. Waist-hip 

ratio was 1.03 (0.91-1.10) in men and 0.90 (0.75-1.15) in women, which corresponds to 

“abdominal obesity” (81) in both genders. 

The intake of red meat, dietary fiber and alcohol of the group of CRC patients was determined 

for the year prior to diagnosis, and is shown in table 4.3. The median intake of red meat was 

83 g/day with a median intake of processed meat of 41 g/day and a median intake of non-

processed meat of 29 g/day. The median intake of dietary fiber was 26 g/day, and the median 

intake of alcohol was 11 g/day.  

 

Table 4.3 BMI, waist-hip ratio and dietary intake of red meat, dietary fiber and alcohol 

in the CRC patients 

Anthropometrics  

BMI, kg/m
2 

27.9 (18.9-41.7) 

Waist-hip ratio  

men 1.03 (0.91-1.10) 

women 0.90 (0.75-1.15) 

Dietary intake  

Red meat, g 

non-processed 
 

28.7 (0-161.0) 

processed 
 

40.6 (3.0-93.0) 

Total 82.7 (3.0-224.0) 

Dietary fiber, g
 

26.2 (10.0-49.0) 

Alcohol, g
 

11.3 (0-122.0) 

Data are given as median (min-max) 
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4.2.2 Comparison between genders 

The dietary intake may vary between the genders, and thus the intake of processed and non-

processed red meat, dietary fiber and alcohol was compared between the male and female 

CRC subjects, and is shown in table 4.4. The male subjects had a higher consumption of all 

of the dietary components compared to the female subjects, although this was not statistically 

significant.  

Table 4.4 Median BMI and daily intake in males compared to females 

 Men 

(n = 10) 

Women 

(n = 16)
 

P
1 

Anthropometrics  

BMI, kg/m
2 

28.0 (26.0-33.4) 27.8 (18.9-41.7) 0.623 

Dietary intake  

Red meat, g 

non-processed 
 

42.1 (0-161.0) 25.4 (0-64.0) 0.391 

processed 
 

43.8 (7.0-93.0) 39.4 (3.0-80.0) 0.660 

total 
 

88.7 (15.0-224.0) 79.5 (3.0-121.0) 0.421 

Dietary fiber, g
 

29.9 (20.0-41.0) 25.0 (10.0-49.0) 0.182 

Alcohol, g
 

15.0 (3.0-122.0) 9.1 (0-75.0) 0.220 

Data are given as median (min-max) 
1
tested with Mann-Whitney test, Chi-square test and Fisher’s Exact Test, statistically significant when p < 0.05 
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4.2.3 Comparison between age groups 

Table 4.5 shows the daily consumption of red meats, dietary fiber and alcohol among the 

CRC subjects divided into subgroups according to age. Within the group of CRC patients, 

none of the categories showed statistically different intake based on age.  

 

Table 4.5 Median daily intake divided into groups according to age  

 50-61 years 

(n = 14) 

62-75 years 

(n = 12)
 

P
1 

Anthropometrics  

BMI, kg/m
2 

27.5 (18.9-41.7) 28.3 (20.3-36.1) 0.462 

Dietary intake  

Red meat, g 

non-processed 
 

40.0 (0-161.0) 25.2 (0-54.0) 0.297 

processed 
 

43.6 (3.0-93.0) 33.3 (7.0-83.0) 0.176 

total  87.3 (3.0-224.0) 63.5 (15.0-133.0) 0.231 

Dietary fiber, g
 

27.6 (10.0-49.0) 25.0 (17.0-41.0) 0.896 

Alcohol, g
 

9.5 (0-75.0) 14.7 (1.0-122.0) 0.297 

Data are given as median (min-max) 
1
tested with Mann-Whitney test, statistically significant when p < 0.05 
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4.3 BMI and dietary intake in the CRC group 

compared to current guidelines and 

recommendations 

4.3.1 Body mass index 

As shown in table 4.6, none of the male CRC patients met the NFDG on body weight. The 

proportion in women was 27 %. In total, only 15 % of the CRC patients had a body weight 

within the range of normal weight (BMI 18.5-24.9 kg/m
2
). Thus, 85 % of this population did 

not fulfill the current Norwegian guidelines in terms of body weight. 

4.3.2 Red meat 

The intake of total red meat in the CRC patients compared to the NFDG is shown in table 4.6. 

Median daily intake exceeded the recommended maximum level of 71.4 g/day (500 g per 

week) in both men and women. The proportion of CRC patients who did not meet this 

recommendation was 57.7 %. Considering males and females separately the proportions were 

60.0 % and 56.3 %, respectively. The difference in proportions between genders was not 

statistically significant. 

4.3.3 Dietary fiber 

The median daily intake of dietary fiber in the CRC group was in accordance with the NNR 

2004 (table 4.6). The proportion of subjects with a daily intake below recommended 

minimum level of 25 g/d was 38.5 %. A larger proportion of the male subjects than the female 

subjects had an adequate intake of dietary fiber; 80.0 % and 50.0 %, respectively. However, 

this difference in proportions was not statistically significant.  
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4.3.4 Alcohol 

In table 4.6 the dietary intake of alcohol among the CRC subjects compared to the NFDG is 

shown. Median daily consumption did not exceed the recommended upper level of 24-30 g 

alcohol (2 units) per day for men and 12-15 g alcohol (1 unit) per day for women. When 

dividing the subjects into groups based on the upper recommended level of daily alcohol 

intake, 76.9 % of the subjects had an intake in compliance with the recommendations. Eighty 

percent of the males had a daily consumption of less than 30 g alcohol, whereas 75.0 % of the 

females consumed less than 15 g per day. There was no statistically significant difference in 

these proportions between the genders.  
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Table 4.6 Median BMI and dietary intake of total red meat, dietary fiber and alcohol 

compared to the current national guidelines and recommendations 

 

CRC subjects 

(n = 26) 

Norwegian 

recommendations
1
 

 

Subjects meeting the 

recommendations,  

n (%) 

P
2
 

Anthropometrics 

BMI, kg/m
2 

 

men 28.0 (26.0-33.4) Stable weight 

within the range of 

normal weight
3
  

0  
0.121 

women 27.8 (18.9-41.7) 4 (27.0) 

total 27.9 (18.9-41.7) 4 (15.0)  

Dietary intake 

Total red meat, g/d 

men  88.7 (14.7-223.7) 71.4 g/d 4 (40.0) 
1.000 

women 79.5 (3.0-120.5) 7 (43.8) 

total 82.7 (3.0-223.7) 11(42.3)  

Dietary fiber, g/d 

men  29.9 (20.0-41.0) 25-30 g/d 8 (80.0) 
0.218 

women 25.0 (10.0-49.0) 8 (50.0) 

total 26.2 (10.0-49.0) 16 (61.5)  

Alcohol, g/d 

men 15.0 (3.0-122.0) ≤ 24-30 g/d 8 (80.0) 
1.000 

women 9.1 (0-75.0) ≤ 12-15 g/d 12 (75.0) 

total 11.3 (0-122.0) - 20 (76.9)  

Data on CRC subjects are given as median (min-max) 
1
The NFDG and the NNR 2004  

2
Difference between the proportion of men and women complying to the recommendations, tested with Fisher’s 

Exact Test, statistically significant when p < 0.05
 

3
defined as BMI: 18.50-24.99 kg/m

2
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4.4 BMI and dietary intake in the CRC group 

compared to the Norkost 3 selection 

4.4.1 BMI and total daily energy intake 

In order to determine whether the prevalence of overweight and obesity was high in the CRC 

population as compared to an age-matched healthy population, data on BMI of the CRC 

group was compared to that of the Norkost 3 selection. The median BMI (P = 0.014) was 

significantly higher in the CRC group compared to the Norkost 3 group. There was also a 

significantly higher median BMI in the male CRC patients compared to the male Norkost 3 

participants (P = 0.032) (table 4.7).  

As a higher BMI might be associated with a higher current energy intake, comparisons of 

total daily energy intake in the CRC and the Norkost 3 groups were conducted. None of the 

comparisons showed statistically significant differences between the two groups. 

 

Table 4.7 Comparison of BMI and energy intake in the CRC- and Norkost 3 populations 

 CRC  

(n = 26) 

Norkost 3 

(n = 779) 

P
1 

BMI, kg/m
2
 

Men 28.0 (26.0-33.4) 26.0 (16.0-41.0)
2
 0.032 * 

Women 27.8 (18.9-41.7) 24.0 (16.0-48.0)
3
 0.097 

Total 27.9 (18.9-41.7) 26.0 (16.0-48.0)
4
 0.014 * 

Energy intake, MJ
 

Men 11.8 (6.7-19.1) 9.8 (2.3-20.8) 0.196 

Women 7.8 (5.3-15.1) 7.4 (2.6-18.1) 0.196 

Total 8.4 (5.3-19.1) 8.6 (2.3-20.8) 0.298
 

Data are given as median (min-max) 
1
tested with Chi-square test and Mann-Whitney test, statistically statistically significant when p < 0.05 

2
n=419, 

3
n=342, 

4
n=761 

MJ: MegaJoule 
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Comparing the BMI of the CRC patients and Norkost 3 subjects to the definitions of 

overweight and obesity, as defined by the WHO (76), 85 % of the CRC patients were either 

overweight or obese (figure 4.1a). In comparison, the proportion of overweight or obese in 

the Norkost 3 selection was 63 %. The difference between the two groups was not statistically 

significant (P = 0.147). When considering men and women separately, 100 % of the male 

CRC patients were found to be either overweight or obese. Seventy-three percent of the male 

Norkost 3 subjects met the same criteria (figure 4.1b). In terms of the women (figure 4.1c), 

75 % of the CRC patients and 50 % of the Norkost 3 subjects were either overweight or 

obese. The comparison between men of the two selections showed no statistically significant 

difference in the proportion of overweight and obese, nor did the comparison between men. 

However the latter showed a tendency to being statistically significant (P = 0.091). 
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Figure 4.1 Distribution of BMI in the CRC subjects and the Norkost 3 subjects for a) the 

whole population, b) the male subjects, c) the female subjects  
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4.4.2 Red meat 

In table 4.8 median daily intake of red meat in the two groups is shown. Median daily 

consumption of non-processed red meat was higher in the group of CRC patients than in the 

Norkost 3 selection (P = 0.012). Further analysis comparing males and females separately 

showed significant difference for consumption of non-processed red meat between the women 

only (P = 0.035). There were no statistically significant differences in the intake of processed 

meat or total red meat between the CRC-patients and the Norkost 3 population.  

 

Table 4.8 Median daily intake of non-processed red meat and total processed meat in the 

CRC group compared to the Norkost 3 group  

 

CRC group 

(n = 26) 

Norkost 3 group 

(n = 779) P
1
 

Non-processed red meat, g
 

Men 42.1 (0-161) 0 (0-504.0) 0.123 

Women 25.4 (0-64.0) 0 (0-279.0) 0.035* 

Total 28.7 (0-161.0) 0 (0-504.0) 0.012*
 

Processed meat
2
, g 

Men 43.8 (7.0-93.0) 62.3 (0-499.0) 0.232 

Women 39.4 (3.0-80.0) 35.9 (0-410.0) 0.800 

Total 40.6 (3.0-93.0) 48.0 (0-499.0) 0.341 

Total red and processed meat
3
, g 

Men 88.7 (14.7-223.7) 107.2 (0-649.1) 0.354 

Women 79.5 (3.0-120.5) 71.4 (0-410.0) 0.837 

Total 82.7 (3.0-223.7) 88.2 (0-649.1) 0.264 

Data are given as median (min-max) 
1 
tested with Mann-Whitney test, statistically significant when p < 0.05 

2
total of processed red and white meat 

3
total of non-processed red meat and processed (red and white) meat 
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In terms of the proportion of the populations who ate less that 71.4 g red meat per day, the 

distribution was equal for the CRC group and the Norkost 3 group (P = 1.00 by Fisher’s Exact 

test) (figure 4.2). 

 

Figure 4.2 Proportion of CRC patients and Norkost 3 subjects complying to the NFDG on 

intake of red meat.  
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4.4.3 Dietary fiber 

The intake of dietary fiber was compared between the CRC patients and the Norkost 3 

selection in order to determine whether the intake of the CRC patients was different than in an 

age-matched Norwegian population. The median intake was significantly higher in the group 

of CRC patients (26.2 g/d) compared to the Norkost 3 group (22.7 g/d) (P = 0.027) (table 

4.9).  

Table 4.9 Median daily intake of dietary fiber in the CRC group compared to the 

Norkost 3 group. 

 

CRC group 

(n = 26) 

Norkost 3 group 

(n = 779) 
P

1 

Men 29.9 (20.0-41.0) 24.6 (4.0-82.0) 0.078 

Women 25.0 (10.0-49.0) 21 (6-57) 0.064 

Total 26.2 (10.0-49.0) 22.7 (4.0-82.0) 0.027* 

Data are given as median (min-max) 
1
tested with Mann-Whitney test, statistically significant when p < 0.05 

 

On an individual level, 62 % of the CRC patients complied to the advice to consume at least 

25 g fiber per day. This proportion is statistically significantly higher than the 39 % of the 

Norkost 3 population who complied to the same dietary advice (P = 0.024 by Fisher’s Exact 

test) (figure 4.3).  

 

Figure 4.3 Proportion of CRC patients and Norkost 3 subjects complying to the 

recommendations on intake of dietary fiber (NNR 2004) 
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4.4.4 Alcohol 

Consumption of alcohol is generally not recommended. The median intake in the CRC group 

was significantly higher than that of the Norkost 3 selection. At group level, the Norkost 3 

selection fulfilled the recommendations of not consuming alcohol, while the median alcohol 

consumption in the CRC group was 11.3 g/d. The higher consumption was significant both 

when considering males and females together and separately (table 4.10). 

 

Table 4.10 Median intake of alcohol in the CRC group compared to the Norkost 3 group  

 

4.5 CRC group 

(n = 26) 

4.6 Norkost 3 

group 

(n = 779) 

4.7 P
1 

Men 15.0 (3.0-122.0) 0 (0-146.0) 0.002* 

Women 9.1 (0-75.0) 0 (0-112.0) 0.003* 

Total 11.3 (0-122.0) 0 (0-146.0) < 0.001* 

Data are given as median (min-max) 
1 
tested with Mann-Whitney test, statistically significant when p < 0.05 
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Even though there was a statistically significant difference in the median intake of alcohol 

between the CRC- and Norkost 3 populations on the group level, there was no difference 

between the two groups in the proportions of participants who complied to the NFDG advice 

on alcohol (P = 0.625 by Fisher’s Exact test) (figure 4.4). In both groups, about 80 % of the 

population consumed less than 30 g alcohol per day for men and less than 15 g alcohol per 

day for women.  

 

Figure 4.4 Proportion of CRC patients and Norkost 3 subjects complying to the NFDG on 

daily alcohol consumption 
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4.8 Correlation between high risk dietary items 

in the CRC population 

Correlation analysis over all included variables may show dietary patterns or associations 

between dietary intake and patient characteristics. The correlation analysis revealed that all 

categories of meat intake were highly correlated (table 4.11). All meat categories as well as 

fiber and alcohol intake correlated with energy intake (table 4.11). However there were no 

significant correlations between intake of fiber and alcohol or correlations between fiber and 

alcohol with any of the meat categories. There were also no correlations with age, tumor 

localization or TNM-score. Smoking was negatively correlated to intake of fiber (meaning 

that smokers had a lower intake of fiber), but not to any other dietary factor, BMI or age. BMI 

was not correlated to energy intake, nor to any of the other variables. 
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Table 4.11 Spearman’s correlation coefficient between dietary items and selected 

characteristics 
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T
N

M
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Fiber 1.00 0.26 0.30 0.22 0.29 0.22 -0.13 
0.51 

** 

-0.39 

* 
-0.29 -0.34 

Alcohol 0.26 1.00 0.20 0.27 0.29 -0.22 0.09 
0.58 

** 
0.37 0.06 -0.09 

Non-

processed 

red meat 

0.30 0.20 1.00 
0.53 

** 

0.87 

** 
-0.03 -0.33 

0.48 

* 
0.9 -0.16 -0.16 

Processed 

red meat 
0.22 0.27 

0.53*

* 
1.00 

0.84 

** 
-0.08 -0.34 

0.45 

* 
0.02 -0.35 0.10 

Total red 

meat 
0.29 0.29 

0.87 
** 

0.84 
** 

1.00 -0.03 -0.31 
0.51 
** 

0.12 -0.31 -0.10 

BMI 0.22 -0.22 -0.03 -0.08 -0.03 1.00 0.18 0.04 0.04 -0.16 0.04 

Age -0.13 0.09 -0.33 -0.34 -0.31 0.18 1.00 -0.24 0.16 -0.12 0.02 

Energy 

(kJ) 

0.51 

** 

0.58*

* 

0.48 

* 

0.45 

* 

0.51 

** 
0.04 -0.24 1.00 0.12 -0.32 -0.02 

Smoking 0.39* -0.37 -0.9 -0.02 -0.12 -0.04 -0.16 -0.12 1.00 -0.19 -0.17 

Tumor 

localization 
-0.29 0.06 -0.16 -0.35 -0.31 -0.16 -0.12 -0.32 0.19 1.00 0.14 

TNM-score -0.34 -0.09 -0.16 0.10 -0.10 0.04 0.02 -0.02 0.17 0.14 1.00 

* P < 0.05, ** P < 0.01.  
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5 Discussion 

The primary objective of this thesis is to examine BMI and the habitual dietary intake of red 

meat, dietary fiber, and alcohol in CRC patients prior to CRC diagnosis. These specific 

dietary components are reported to be associated with CRC development, CRC recurrence, 

and development of second primary cancers and other chronic diseases in CRC survivors. As 

the main objectives of the NFDG are to improve the overall public health and prevent chronic 

diseases related to diet and lifestyle in the general Norwegian population (47), eventual 

findings on divergence from these recommendations could be useful in designing a dietary 

intervention preventing such diseases in CRC survivors. Thus, in this thesis we specificly 

aimed at determining whether this population complied to the NFDG with regard to BMI and 

the dietary factors discussed above. Finally, we wanted to compare the CRC population to a 

healthy reference population.    

5.1 Discussion of study design and methodological 

considerations 

5.1.1 Subjects 

This thesis comprises interim analyses of a larger study with an expected number of included 

participants of 500 by 2014. The interim analysis is based on 26 participants, of which 10 

were men and 16 women. All were recruited from Oslo University Hospital, Ullevål.  

The age of the subjects invited to participate in the NFS range from 50-75 years, mainly 

because CRC is most prevalent among those aged 50 years or more (4). Moreover, the 

incidence of cancer increases naturally with age, thus, cancer patients older than 75 years are 

more likely to have cancer as a result of age rather than lifestyle per se. On the contrary, CRC 

patients aged < 50 years are more likely to have cancer as a result of genetic disposition, 

rather than lifestyle per se. In our sample population, the median age was 61 years, which 

indicates that diet and lifestyle factors might have been important risk factors in CRC 

development. 

The Norwegian population is considered to be highly homogeneous, implying that studies 

restricted to one part of Norway are well attributable to another part of the country (97). Thus, 
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although all patients included in these interim analyses are resident in or around Oslo, we 

consider the findings of our analyses to be attributable to other Norwegian CRC populations. 

The relative distributions of colon and rectum cancers in our sample population was 69 % 

(n=18) and 31 % (n=8), respectively. According to the The Cancer Registry of Norway, the 

proportions of colon and rectum cancer in 2010 was reported to be 63 % colon cancers and 37 

% rectum cancers, indicating that the proportions in our sample were representative for the 

Norwegian CRC population.  

As the participants give voluntary informed consent upon inclusion, they are allowed to 

withdraw from the study at any time. One of the 35 participants initially included in this study 

withdrew the consent, and is thus not included in the analyses. The remaining eight who did 

not submit the FFQ were more or less evenly distributed among men and women (three and 

five, respectively), and were all, except from one, aged 63 years or older. The latter may 

imply that elderly are more prone to withdraw from clinical studies in CRC patients. 

5.1.2 Method for dietary assessment - FFQ 

Dietary assessment was performed using a self-administered semi-quantitative FFQ.  

The completion of an FFQ relies on standardized questions and alternative answers, which 

ensures that all respondents are asked the same questions, and that foods of interest are 

considered. This is of great importance when specific foods are being studied. Semi-

quantitative or quantitative FFQs, in addition to frequency of food consumption, also measure 

the portion size of the foods reported, which provides a more accurate estimate of the actual 

dietary intake. This also allows for estimation of daily energy intake (98). 

Most FFQs assess habitual diet over preceding months or the preceding year (99). The recall 

period of the FFQ used in this study was 12 months, which ensures that day-to-day variability 

and season variation in the diet of the participants are covered. Further on, as some CRC 

patients may experience symptoms like loss of appetite, nausea or other digestive problems 

preceding diagnosis, a recall period of 12 months may ensure that a period of time in which 

the habitual dietary intake was not disrupted by symptoms is taken into account. Several other 

studies have assessed habitual dietary intake in CRC patients 12 months prior to surgery with 

the use of an FFQ (82-84, 100).  
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An FFQ may be designed to be self-administered or interviewer-administered. There are 

advantages and limitations associated with both ways of administration, however, resources 

(costs and personnel) is often an issue in the decision making. The economical burden of 

FFQs is initially low (101), and when self-administered, the costs are even lower. Moreover, 

the extent to which the reported dietary intake is obscured by “pleasing bias”, also known as 

the tendency for participants to reply in a pleasing manner to the investigators (99), is thought 

to be smaller in the absence of an interviewer (99, 102). However, when no interviewer is 

present, any assistance in interpreting and answering the questions satisfactory is precluded. 

The same applies to the allowance for immediate checking by the interviewer of improbable 

responses. Subar et al (103) found in their study that some respondents completed questions 

only on items they were familiar with. Other respondents found questions related to portion 

size difficult to answer, and skipped these after completing questions on frequency. In 

accordance with the findings of Subar et al (103), many of the questionnaires we collected 

were not fully completed. Questions that were not answered satisfactorily were corrected 

manually during proof reading. Such corrections may have caused over or under estimation, 

depending on the character of the error reported. 
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5.2 Discussion of results 

The aims of this thesis are to investigate to what extent the CRC patients have an intake in 

accordance with the current Norwegian dietary recommendations, and to determine whether 

there is a difference in BMI and consumption of selected dietary components between CRC 

patients and an age-matched reference population.  

The main findings were that the CRC patients had a higher consumption of non-processed red 

meat, dietary fiber, and alcohol compared to the reference population. Furthermore, the intake 

of red meat was higher than what the current Norwegian dietary guidelines recommend, while 

the intake of dietary fiber was within the recommended range. Intake of alcohol was under the 

maximum recommended intake in 77% of the CRC population.  

Median BMI was higher in the CRC group compared to the age-matched healthy Norwegian 

population, as was the proportion of individuals with BMI ≥ 25 kg m
-2

. These differences in 

BMI were most prominent in men.  

5.2.1 Red meat 

Median consumption of non-processed red meat was significantly higher in the CRC group 

compared to the Norkost 3 selection. This was in line with the findings by Banque et al (82), 

Safari et al (83) and Arafa et al (84) where intake of red meat in CRC patients were compared 

to healthy controls.  

Banqué et al (82) performed a dietary assessment in CRC patients covering six months 

preceding diagnosis and found a significantly higher consumption of red meat in the CRC 

patients compared to controls (21.4 g/d and 15.2 g/d, respectively). It is noteworthy that the 

intake of red meat in this study was considerably lower than the intake observed  in our study, 

which may raise the question whether their findings are directly comparable to our results.  

In the study by Safari et al (83) dietary patterns were identified from the diet of CRC patients 

12 months prior to diagnosis. The so called  “Western” dietary pattern, characterized by high 

levels of processed meat (defined as sausages, hamburger and salami) and red meat (defined 

as beef, mutton, ground meat and visceral meat), and  animal butter, was found to be 

associated with an increased risk of CRC (OR=2.62, 95 % CI=1.36-5.03). However, as part of 
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a dietary pattern, the increased risk of CRC can not be attributed directly to red meat only. 

Notably, possible impacts of other components of this dietary pattern may also be taken into 

consideration.  

Arafa et al (84) evaluated dietary intake of specific foods in CRC patients 12 months prior to 

diagnosis, and found that the consumption of red meat was significantly higher in CRC 

patients compared to controls, and associated with high risk of CRC (OR=2.66, 1.83-3.88). 

The definition of red meat is not reported. However, the studies tend to agree on the definition 

of red meat as predominantly non-processed red meat, which is a less ambiguous 

categorization than processed meat. Hence, the findings are most likely comparable.  

In terms of comparing the intake of total red meat of the CRC subject to the Norwegian food-

based dietary guidelines, the participants were categorized into those who met the 

recommendations (< 500 g per week) and those who did not. Fifthy-eight percent of the CRC  

patients had a daily intake exceeding the recommendations for total red meat intake, 

indicating that intake of meat might be an appropriate target for intervention in this 

population. This is further underscored by the strong correlations between the intake of the 

different meat categories for these CRC patients.  

5.2.2 Alcohol  

We found a significantly higher consumption of alcohol in the CRC group compared to the 

Norkost 3 group, both in men and women combined, and separately. This is in accordance 

with the study by Kontou et al (88), who also found a significantly higher alcohol 

consumption in CRC patients compared to controls. In a study by Berstad et al (86) the 

median alcohol intake in the CRC patients was 5.9 g/day which is higher than in the Norkost 

3 study. Dray et al (89) found the level of daily alcohol consumption to be within the same 

range as in our study for the women. In men, the level was higher compared to that of our 

study. In contrast, no significant difference in the level of alcohol intake was found between 

CRC patients and controls in the study by Squires et al (85). 

According to the NFDG (47), the intake of alcohol should be limited to 24-30 g (2 units of 

alcohol) per day in men and 12-15 g (1 unit) per day in women. The median consumption 

levels in the CRC group were below these recommended maximum levels for daily 

consumption, both in men and women. Nevertheless, examining daily consumption in each 
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individual revealed large inter-individual variations within the group of participants. For 77% 

of the CRC individuals, the daily consumption of alcohol was below the recommended 

maximum level of 2 units and 1 unit per day in men and women, respectively. However, in 

those 33 % with a higher intake than recommended, the median daily consumption was 59 g 

per person, which accounts for 70 % of the total alcohol consumed in the group of CRC 

patients. A similar trend was found by Kontou et al (88). In their study, larger proportion of 

controls than CRC patients consumed moderate amounts of alcohol (12-35 g) daily. Yet, more 

CRC patients than controls had a daily consumption of alcohol of more than 48 g per day. The 

latest report from the Norwegian Directorate of Health on changes in the dietary habits of the 

Norwegian population (104) indicates that the same trend of selected high consumers apply to 

the Norwegian population in general. This report shows that the 10 % of the Norwegian 

population, in which the alcohol consumption is the highest, accounts for half of the amount 

of alcohol consumed in Norway.  

We found no statistically significant differences in alcohol consumption according to age.  In 

national surveys in the Norwegian population in general, differences in alcohol intake are 

found to be dependent on age. A report from the HUNT study on the use of alcohol and 

medications in Norwegian elderly (≥ 60 years) implies a decline in alcohol consumption from 

the age of 60 years (105). The Norwegian Institute for Alcohol and Drug Research (SIRUS) 

reported the same in men, but an even earlier decline, from around 50 years of age, in women 

(106). In our study, however, the age range within the population might not be large enough 

to detect differences based on age.  

Our results may indicate that CRC patients have a different pattern of alcohol consumption as 

compared to that of the general Norwegian population of the same age interval.  

5.2.3 Dietary fiber 

Median daily intake of dietary fiber was significantly higher in the CRC group compared to 

the Norkost 3 selection. We also found a trend towards higher intake in the CRC group 

compared to the Norkost 3 selection when considering men and women separately.  

These findings generally differ from that of other similar studies. Squires et al (85) did not 

observe any difference in fiber intake among CRC patients compared to controls, whereas 

Banque et al (82) and Arafa et al (84) found daily intake of dietary fiber in the CRC patients 
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to be lower than in controls. Nevertheless, these studies are all conducted outside 

Scandinavia, and may not necessarily be directly comparable to a Norwegian population.  

In terms of the higher intake among CRC patients compared to the reference population, 

digestive problems commonly preceding a CRC diagnosis may be involved. As dietary fiber 

is known to regulate digestion, an increased fiber intake is conceivably plausible. Another 

possible explanation for the higher fiber intake may be related to the traditional Norwegian 

diet being relatively rich in fiber compared to the intake reported in studies summarized by 

the WCRF (18, 54, 94, 104).  

An alternative explanation that different dietary assessment methods were used in the Norkost 

3 study than the NFS. Repeated 24-hour recall (24-HR) interviews are considered to be the 

best method in assessing dietary data in European adults (94). However, dietary intake vary 

widely from day to day in most individuals, and in order to cover such variability in food 

consumption, several recalls are required (107). The two recalls obtained in the Norkost 3 

study may not have been enough to detect such variabilities, and if not consumed on a daily 

basis, reported intake of dietary fiber may have been lower than the actual consumption. 

Moreover, the problem of over-estimation of frequency in FFQs is well known (108). Thus, 

the higher level of fiber intake in the CRC group may have been  influenced by over-

estimation  by the CRC patients  rather than under-reporting in the Norkost 3 subjects.  

According to the NNR 2004 (87), daily consumption of dietary fiber should be within the 

range of 25 to 35 g. The median daily intake of 26.2 g dietary fiber in the CRC subjects in 

total was thus in accordance with these recommendations. This is in contrast to the findings of 

Berstad et al (86) who found median daily intake of dietary fiber in a group of CRC patients 

to be lower than the daily level recommended by the NNR (87). Berstad et al found the 

proportion of the patients fulfilling the recommendation on dietary fiber intake to be only 32.0 

%. When considering daily intake in each individual separately in our CRC population, a 

comparable 40 % of the patients have a daily intake of dietary fiber lower than recommended, 

implying that there is still a considerable proportion of this population that might benefit from 

increasing their fiber intake.  
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5.2.4 BMI 

BMI was significantly higher in the CRC group compared to the reference population, and 

these differences were most prominent in men. Also, the population as a whole had a BMI 

within the WHO classification  of “overweight” (76).  

This is consistent with the study by Parajuli et al (90) on 3998 Norwegian colon cancer 

patients, in which the BMI of both genders was significantly higher in the colon cancer 

patients compared to controls without the disease. Also Safari et al (83) found higher BMI in 

the CRC patients compared to the controls, however the difference was not statistically 

significant. In the studies by Kontou et al (88) and Arafa et al (84) significantly lower BMI 

was found in the CRC patients compared to the controls. In the latter study the difference 

between CRC patients and controls was statistically significant in men only.  

There seems to be a general agreement in the literature that there are absolute discrepancies 

between self-reported and measured height and weight, in that self-reported height is usually 

overestimated, whereas self-reported weight, and hence BMI, is usually underestimated (109, 

110). The extent to which height and weight are misreported seems to increase with the 

increase in the actual weight and BMI of the individual (109, 111-113). In a Norwegian 

population, Ulset et al (97) reported the lowest prevalence of obesity in a study in which 

weight and height was self-reported. 

As weight and height was measured in our study and self-reported in the Norkost 3 study, 

there is a possibility that the difference found in BMI between these two selections may be 

somewhat overestimated. In the Tromsø Study (114) 60 and 75 year old men combined had a 

mean BMI of 27.2 kg/m
2
, whereas women of the same age had a mean BMI of 26.9 kg/m

2
. 

The BMI levels of the Tromsø and the Norkost 3 study differ considerably, and one possible 

explanation might be that under-reporting of BMI may have been present in the Norkost 3 

study. Another plausible explanation is that those who agreed to participate in Norkost 3 

might have been a more “health-conscious” population than the participants in our study and 

the Tromsø study.  

Still in accordance with our findings, several studies have found preoperative BMI levels in 

CRC patients to meet the criteria of overweight (83, 86, 89, 90, 115, 116). In a study on 100 

Norwegian CRC patients by Berstad et al (86), preoperative BMI was 26.2 kg/m
2
. Similar 



 

55 

 

levels were found in the study by Parajuli et al (90), in which the BMI of the participants with 

colon cancer was 26 kg/m
2
 in men and 25 kg/m

2
 in women. In accordance with the findings of 

these Norwegian studies,  Garth et al (115), Burden et al (116), Safari et al (83) and Dray et al 

(89) all found BMI of the CRC group to meet the criteria of overweight. However, in the 

study by Safari et al (83), BMI of the controls also met the criteria of overweight.  

Evaluating the BMI of each individual provides an idea of the proportion of individuals with a 

BMI higher than recommended. In our study, 85.0 % of the CRC patients were either 

overweight (62.0 %) or obese (23.0 %).  In comparison, the same BMI categories comprised 

63.0 % (46.0 % and 17.0 %, respectively) in the Norkost 3 selection. The proportion of 

overweight and obese colon and CRC patients has not been found to be equally high in other 

Norwegian studies (86, 90). In the NOWAC study, Engeset et al (91) found a proportion of 

overweight and obese of 41.4 % (32.8 % and 8.6 %, respectively). Berstad et al (86) found 

that 62% of the CRC patients  met the same criteria. 

In the studies conducted outside Norway, the proportion of overweight and obese CRC 

patients has not been found to be as high as in our study. In the study by Burden et al (116), 

60.5 % of the CRC patients were reported to have a BMI > 26 kg/m
2
. However, as overweight 

is defined as BMI ≥ 25 kg/m
2
 (76), the proportion of overweight in this study may have been 

somewhat larger. Nevertheless, the proportion of overweight and obese was still far from as 

high as in our study. Furthermore, in some of the studies, the proportion of overweight and 

obese was almost equally high, or even higher in the controls than in the CRC patients. For 

instance, in the study by Safari et al (83) the proportion of overweight and obese CRC 

patients was 67.2 %, whereas the proportion of controls in the corresponding BMI categories 

was 66.3 %. In the study by Kontou et al (88), the proportion of obese individuals was 

considerably higher in the controls (24.0 %) than in the CRC patients (18.8 %).  

Even if the BMI level of the CRC patients in our study is somewhat higher than in the 

comparable studies, it seems to be common for all of the studies that BMI of the CRC group 

meet the criteria of overweight, and that large proportions of the CRC patients are either 

overweight or obese. This indicates that reduction of overweight should be a focus for dietary 

and lifestyle intervention in Norwegian CRC survivors. 
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5.2.5 Correlation analysis 

Correlation analysis revealed that all categories of meat intake were highly correlated. 

Furthermore, all the dietary categories examined correlated with energy intake. This might 

imply that the dietary pattern of this population is independent of energy intake, so that intake 

of alcohol, red meat and dietary fiber increase proportionally with increasing energy intake. 

The correlation of energy intake with all of the dietary components examined, implies that 

adjusting for energy intake should be considered in the comparison analysis between the CRC 

group and the reference group. However, as there were no significant differences in energy 

intake between the CRC group and the Norkost 3 selection, such adjustments were not 

considered relevant.  

We found no significant correlation between intake of dietary fiber and alcohol. Nor were 

there significant correlations between fiber and alcohol with any of the meat categories. In 

line with our results, Parr et al (117) found no correlation between dietary fiber and red meat 

in their study. However, alcohol consumption and intake of red meat was positively correlated 

in the study by Parr, and not in our CRC population.  

Although overweight and obesity are typically associated with an unhealthy diet,  we did not 

find any correlations between BMI and intake of the different meat categories, alcohol intake 

nor intake of total energy. One possible explanation for the lack of correlation between BMI 

and total energy intake might be that symptoms in the CRC patients prior to diagnosis have 

affected their appetite, resulting in a reduced dietary intake. As most of these patients were 

either overweight or obese prior to diagnosis, their BMI may have remained within the range 

of “overweight”, even after loosing weight.  

It is well known from the litterature that the extent to which energy intake is underestimated, 

increases with the increase in BMI (99, 118). Thus, underreporting of dietary intake may be 

another plausible explanaition for the lack of correlation between BMI and total energy intake 

in our analyses. 
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6 Conclusions  

In the present thesis we have shown that: 

 a large proportion of the CRC patients were classified as overweight or obese, and for 

both genders the waist-hip ratio fulfilled the criteria for abdominal obesity. Median 

intake of red meat was 83 g/day, dietary fiber 26 g/day, and alcohol 11 g/day for the 

CRC population as a whole.   

 a large proportion of the patients did not meet the current Norwegian guidelines for 

intake of red meat, whereas the intake of dietary fiber was generally within 

recommendations. The median intake of alcohol was moderate, however, for a sub-

group of the population we observed a very high intake. 

 BMI and the intake of non-processed red meat, dietary fiber and alcohol was 

significantly higher in CRC patients compared to an age-matched healthy Norwegian 

reference group 

 the intake for the different categories of meat was highly correlated, and all dietary 

categories, but neither BMI, nor age was correlated to energy intake. 

In conclusion, our results imply that overweight and intake of red meat and alcohol might be 

the important risk factors to target in follow-up and lifestyle interventions in Norwegian CRC 

patients. 
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7 Future perspectives and clinical 

implications 

 

Currently, few studies worldwide have characterized diet and lifestyle factors of CRC patients 

one year prior to diagnosis, at least in terms of determining lifestyle variables with impact on 

recurrence, secondary cancers and comorbidity in CRC patients. To our knowledge, no 

studies regarding these issues have yet been conducted in Norway.  Thus, this interim analysis 

provides possible hypothesis by suggesting that overweight, red meat and alcohol might be 

the most significant risk factors in Norwegian CRC patients the last year prior to diagnosis.  

Similar analyses as those performed in this thesis should be performed in a larger scale, in 

order to investigate whether these risk factors are as prominent in a larger sample of CRC 

patients as in this sample. If our findings are confirmed, these risk factors should be taken into 

account both in dietary counseling and secondary prevention of CRC survivors in the future. 

Also, they may be important targets in designing new clinical randomized trials on the effects 

of dietary interventions in CRC survivors in order to prevent recurrence, secondary cancers 

and comorbidity.   

 

 

 



 

59 

 

8 References 

1. World Health Organization. Internet: 

http://www.who.int/mediacentre/factsheets/fs297/en/index.html. 

2. American Cancer Society. Colorectal cancer. 2012. www.cancer.org 

3. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates of worldwide 

burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer 2010;127(12):2893-917.  

4. Cancer Registry of Norway. Cancer in Norway 2010 - Cancer incidence, mortality, 

survival and prevalence in Norway. Oslo, Cancer Registry of Norway, 2012:68-9. 

5. Kåresen R, Wist E. Kreftsykdommer. En basisbok for helsepersonell. 3. utg. ed: 

Gyldendal akademisk, 2009. 

6. Oncolex. 2012. Internet: http://www.oncolex.no/Tykktarm.aspx. 

7. Internet: http://www.emedicinehealth.com/script/main/art.asp?articlekey=135668. 

2010 

8. Bjålie JGH, E; Sand, O; Sjaastad, Ø.V. Menneskekroppen Fysiologi og Anatomi. 4th 

ed: Gyldendal Norsk Forlag AS, 2001. 

9. Lipkin M. Growth and development of gastrointestinal cells. Annu Rev Physiol 

1985;47:175-97.  

10. Simanowski UA, Homann N, Knuhl M, et al. Increased rectal cell proliferation 

following alcohol abuse. Gut 2001;49(3):418-22. 

11. Roncucci L, Pedroni M, Vaccina F, Benatti P, Marzona L, De Pol A. Aberrant crypt 

foci in colorectal carcinogenesis. Cell and crypt dynamics. Cell Prolif 2000;33(1):1-

18. 

12. Takayama T, Katsuki S, Takahashi Y, et al. Aberrant Crypt Foci of the Colon as 

Precursors of Adenoma and Cancer. N Engl J Med 1998;339(18):1277-84.  

13. JHMICall. Internet: 

www.jhmicall.org/GDL_Disease.aspx%3FCurrentUDV%3D31%26GDL_. 

14. Sherwood L. Human Physiology. From Cells to Systems. Seventh edition ed: Yolanda 

Cossio, 2010. 

15. Mahan LK, Escott-Stump S, Raymond JL. Krause's Food and the Nutrition Care 

Process. Thirteenth edition ed. Missouri, the United States of America: Elsevier, 2012. 

16. Netter FH. Atlas der Anatomie des Menschen. Basel, Schweiz: Novartis, 1997. 

17. Leslie A, Carey FA, Pratt NR, Steele RJ. The colorectal adenoma-carcinoma 

sequence. Br J Surg 2002;89(7):845-60. 

http://www.who.int/mediacentre/factsheets/fs297/en/index.html
http://www.oncolex.no/Tykktarm.aspx
http://www.emedicinehealth.com/script/main/art.asp?articlekey=135668
http://www.jhmicall.org/GDL_Disease.aspx%3FCurrentUDV%3D31%26GDL_


60 

 

18. World Cancer Research Fund/American Institute for Cancer Research. Food, 

Nutrition, Physical Activity, and the Prevention of Cancer: a Global Perspective.. 

Washington DC: AICR, 2007. 

19. Kinzler KW, Vogelstein B. Gatekeepers and caretakers. Nat Biotechnol 1997;386:761-

3. 

20. Wang H, Han H, Mousses S, Von Hoff DD. Targeting Loss-of-Function Mutations in 

Tumor-Suppressor Genes as a Strategy for Development of Cancer Therapeutic 

Agents. Semin Oncol 2006;33(4):513-20. 

21. Weinberg RA. Tumor suppressor genes. Science 1991;254(5035):1138-46. 

22. Russo A, Migliavacca M, Zanna I, Macaluso M, Gebbia N, Bazan V. Caretakers and 

Gatekeepers. Edtion ed. eLS: John Wiley & Sons, Ltd, 2001. 

23. Chung DC, Rustgi AK. DNA mismatch repair and cancer. Gastroenterology 

1995;109(5):1685-99. 

24. Nordling CO. A new theory on cancer-inducing mechanism. Br J Cancer 

1953;7(1):68-72. 

25. Muto T, Bussey HJ, Morson BC. The evolution of cancer of the colon and rectum. 

Cancer 1975;36(6):2251-70. 

26. Bretthauer M, Hoff G. Prevention and early diagnosis of colorectal cancer. Tidsskr 

Nor Laegeforen 2007;127(20):2688-91. 

27. Vogelstein B, Kinzler KW. The multistep nature of cancer. Trends Genet 

1993;9(4):138-41. 

28. Lynch JP, Hoops TC. The genetic pathogenesis of colorectal cancer. Hematol Oncol 

Clin North Am 2002;16(4):775-810.  

29. Kumar VC, R.S; Robbins, S.L. Robbins basic pathology, 2003. 

30. Alberici P. The adenoma-carcinoma sequence in colorectal cancer: scratching the 

surface. 2007. 

31. Hagland HR, Berg M, Jolma IW, Carlsen A, Soreide K. Molecular Pathways and 

Cellular Metabolism in Colorectal Cancer. Dig Surg 2013;30(1):12-25. 

32. Hofstad B, Andersen SN, Nesbakken A. Colorectal polyps. Tidsskr Nor Laegeforen 

2007;127(20):2692-5. 

33. Internet: http://www.webmd.com/colorectal-cancer/colon-polyp. 2011 

34. Kim EC, Lance P. Colorectal polyps and their relationship to cancer. Gastroenterol 

Clin North Am 1997;26(1):1-17. 

35. Union for International Cancer Control. TNM classification of malignant tumours, 

2012. 

36. Stock medical art. Colon cancer staging. Stock Medical Art, 2013. 

http://www.webmd.com/colorectal-cancer/colon-polyp


 

61 

 

37. BC Cancer Agency.  2011. Internet: 

http://www.bccancer.bc.ca/HPI/CancerManagementGuidelines/HereditaryCancerProg

ram/lynch.htm. 

38. Lynch HT, de la Chapelle A. Hereditary colorectal cancer. N Engl J Med 

2003;348(10):919-32. 

39. Half EE, Bresalier RS. Clinical management of hereditary colorectal cancer 

syndromes. Current opinion in gastroenterology 2004;20(1):32-42. 

40. Weitz J, Koch M, Debus J, Hohler T, Galle PR, Buchler MW. Colorectal cancer. 

Lancet 2005;365(9454):153-65. 

41. Ahnen DJ, Macrae FA.  Feb 14, 2013. Internet: 

http://www.uptodate.com/contents/colorectal-cancer-epidemiology-risk-factors-and-

protective-factors?source=related_link#H90629953. 

42. World Cancer Research Fund/American Institute for Cancer Research. Continuous 

Update Project Report. Food, Nutrition, Physical activity, and the Prevention of 

Colorectal Cancer., 2011. 

43. Ganz PA. Survivorship: adult cancer survivors. Prim Care 2009;36(4):721-41. 

44. Yabroff KR, Lawrence WF, Clauser S, Davis WW, Brown ML. Burden of illness in 

cancer survivors: findings from a population-based national sample. J Natl Cancer Inst 

2004;96(17):1322-30.  

45. Yancik R, Havlik RJ, Wesley MN, et al. Cancer and comorbidity in older patients: a 

descriptive profile. Ann Epidemiol 1996;6(5):399-412. 

46. De Marco MF, Janssen-Heijnen ML, van der Heijden LH, Coebergh JW. Comorbidity 

and colorectal cancer according to subsite and stage: a population-based study. Eur J 

Cancer 2000;36(1):95-9. 

47. Nasjonalt råd for ernæring. Kostråd for å fremme folkehelse og forebygge kroniske 

sykdommer. Metodologi og vitenskapelig kunnskapsgrunnlag., 2011. 

48. Haydon AM, Macinnis RJ, English DR, Giles GG. Effect of physical activity and 

body size on survival after diagnosis with colorectal cancer. Gut 2006;55(1):62-7. 

49. Meyerhardt JA, Niedzwiecki D, Hollis D, et al. Association of dietary patterns with 

cancer recurrence and survival in patients with stage III colon cancer. JAMA 

2007;298(7):754-64.  

50. Jacobs ET, Lanza E, Alberts DS, et al. Fiber, sex, and colorectal adenoma: results of a 

pooled analysis. Am J Clin Nutr 2006;83(2):343-9. 

51. Park SM, Lim MK, Shin SA, Yun YH. Impact of prediagnosis smoking, alcohol, 

obesity, and insulin resistance on survival in male cancer patients: National Health 

Insurance Corporation Study. J Clin Oncol 2006;24(31):5017-24.  

http://www.bccancer.bc.ca/HPI/CancerManagementGuidelines/HereditaryCancerProgram/lynch.htm
http://www.bccancer.bc.ca/HPI/CancerManagementGuidelines/HereditaryCancerProgram/lynch.htm
http://www.uptodate.com/contents/colorectal-cancer-epidemiology-risk-factors-and-protective-factors?source=related_link#H90629953
http://www.uptodate.com/contents/colorectal-cancer-epidemiology-risk-factors-and-protective-factors?source=related_link#H90629953


62 

 

52. Campbell PT, Newton CC, Dehal AN, Jacobs EJ, Patel AV, Gapstur SM. Impact of 

body mass index on survival after colorectal cancer diagnosis: the Cancer Prevention 

Study-II Nutrition Cohort. J Clin Oncol 2012;30(1):42-52.  

53. Siegel EM, Ulrich CM, Poole EM, Holmes RS, Jacobsen PB, Shibata D. The effects of 

obesity and obesity-related conditions on colorectal cancer prognosis. Cancer Control 

2010;17(1):52-7. 

54. World Cancer Research Fund/American Institute for Cancer Research. Systematic 

Litterature Review, Contiunous Update Project Report. The Associations between 

Food, Nutrition and Physical Activity and the Risk of Colorectal Cancer. 2010. 

55. Santarelli RL, Pierre F, Corpet DE. Processed meat and colorectal cancer: a review of 

epidemiologic and experimental evidence. Nutr Cancer 2008;60(2):131-44.  

56. Aune D, Chan DS, Vieira AR, et al. Red and processed meat intake and risk of 

colorectal adenomas: a systematic review and meta-analysis of epidemiological 

studies. Cancer Causes Control 2013;24(4):611-27.  

57. Ferguson LR. Meat and cancer. Meat science 2010;84(2):308-13.  

58. Zheng W, Lee SA. Well-done meat intake, heterocyclic amine exposure, and cancer 

risk. Nutr Cancer 2009;61(4):437-46. 

59. World Cancer Research Fund/American Institute for Cancer Research. Food, 

Nutrition, Physical Activity, and the Prevention of Cancer: a Global Perspective. 

Washington DC: AICR, 2007:Chapter 4. 

60. Cross AJ, Pollock JR, Bingham SA. Haem, not protein or inorganic iron, is 

responsible for endogenous intestinal N-nitrosation arising from red meat. Cancer Res 

2003;63(10):2358-60. 

61. Sesink AL, Termont DS, Kleibeuker JH, Van der Meer R. Red meat and colon cancer: 

the cytotoxic and hyperproliferative effects of dietary heme. Cancer Res 

1999;59(22):5704-9. 

62. Lijinsky W. N-Nitroso compounds in the diet. Mutation Research/Genetic Toxicology 

and Environmental Mutagenesis 1999;443(1–2):129-38.  

63. Rose DJ, DeMeo MT, Keshavarzian A, Hamaker BR. Influence of dietary fiber on 

inflammatory bowel disease and colon cancer: importance of fermentation pattern. 

Nutr Rev 2007;65(2):51-62. 

64. Harris PJ, Ferguson LR. Dietary fibre: its composition and role in protection against 

colorectal cancer. Mutat Res 1993;290(1):97-110. 

65. Smith-Barbaro P, Hanson D, Reddy BS. Carcinogen binding to various types of 

dietary fiber. J Natl Cancer Inst 1981;67(2):495-7. 

66. McIntosh GH. Cereal foods, fibres and the prevention of cancers. Australian journal of 

nutrition and dietetics 2001. 



 

63 

 

67. Hague A, Butt AJ, Paraskeva C. The role of butyrate in human colonic epithelial cells: 

an energy source or inducer of differentiation and apoptosis? Proc Nutr Soc 

1996;55(3):937-43. 

68. Gibson GR, Roberfroid MB. Dietary modulation of the human colonic microbiota: 

introducing the concept of prebiotics. J Nutr 1995;125(6):1401-12. 

69. Seitz HK, Homann N. The role of acetaldehyde in alcohol-associated cancer of the 

gastrointestinal tract. Novartis Found Symp 2007;285:110-9; discussion 9-4, 98-9. 

70. Salaspuro M. Acetaldehyde: a cumulative carcinogen in humans. Addiction 

2009;104(4):551-3.  

71. Seitz HK, Matsuzaki S, A. Y, Homann N, Vakevainen S, Wang XD. Alcohol and 

cancer. Alcohol Clin Exp Res 2001;25:137-43. 

72. Lieber CS. The discovery of the microsomal ethanol oxidizing system and its 

physiologic and pathologic role. Drug Metab Rev 2004;36(3-4):511-29.  

73. Seitz HK, Poschl G, Simanowski UA. Alcohol and cancer. Recent Dev Alcohol 

1998;14:67-95. 

74. Seitz HK, Wang XD. The Role of Cytochrome P450 2E1 in Ethanol-Mediated 

Carcinogenesis. Subcell Biochem 2013;67:131-43.  

75. World Health Organization. Internet: 

http://who.int/mediacentre/factsheets/fs311/en/index.html. 

76. World Health Organization. Internet: 

http://apps.who.int/bmi/index.jsp?introPage=intro_3.html. 

77. Arsky GH, Arntzen R-lB, Berg O, et al. Kosthåndboken – veileder i ernæringsarbeid i 

helse- og omsorgstjenesten: Helsedirektoratet, 2012. 

78. Li H, Yang G, Xiang YB, et al. Body weight, fat distribution and colorectal cancer 

risk: a report from cohort studies of 134 255 Chinese men and women. Int J Obes 

(Lond) 2012. 

79. Leitzmann MF, Moore SC, Koster A, et al. Waist circumference as compared with 

body-mass index in predicting mortality from specific causes. PLoS One 

2011;6(4):e18582. 

80. Burke CA. Colonic complications of obesity. Gastroenterol Clin North Am 

2010;39(1):47-55. 

81. World Health Organization. Waist circumference and waist-hip ratio. Report of a 

WHO expert consultation. 2008. 

82. Banque M, Raido B, Masuet C, Ramon JM. Food groups and nutrient intake and risk 

of colorectal cancer: a hospital-based case-control study in Spain. Nutr Cancer 

2012;64(3):386-92. 

http://who.int/mediacentre/factsheets/fs311/en/index.html
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html


64 

 

83. Safari A, Shariff ZM, Kandiah M, Rashidkhani B, Fereidooni F. Dietary patterns and 

risk of colorectal cancer in Tehran Province: a case-control study. BMC Public Health 

2013;13:222.  

84. Arafa MA, Waly MI, Jriesat S, Al Khafajei A, Sallam S. Dietary and lifestyle 

characteristics of colorectal cancer in Jordan: a case-control study. Asian Pac J Cancer 

Prev 2011;12(8):1931-6. 

85. Squires J, Roebothan B, Buehler S, et al. Pickled meat consumption and colorectal 

cancer (CRC): a case-control study in Newfoundland and Labrador, Canada. Cancer 

Causes Control 2010;21(9):1513-21. 

86. Berstad P, Haugum B, Helgeland M, Bukholm I, Almendingen K. Preoperative body 

size and composition, habitual diet, and post-operative complications in elective 

colorectal cancer patients in Norway. Journal of human nutrition and dietetics : the 

official journal of the British Dietetic Association 2012.  

87. Nordic Council of Ministers. Nordic Nutrition Recommendations 2004. Integrating 

nutrition and physical activity. 4th edition ed. Copenhagen: Norden, 2004. 

88. Kontou N, Psaltopoulou T, Soupos N, et al. Alcohol consumption and colorectal 

cancer in a Mediterranean population: a case-control study. Dis Colon Rectum 

2012;55(6):703-10. 

89. Dray X, Boutron-Ruault MC, Bertrais S, Sapinho D, Benhamiche-Bouvier AM, Faivre 

J. Influence of dietary factors on colorectal cancer survival. Gut 2003;52(6):868-73. 

90. Parajuli R, Bjerkaas E, Tverdal A, et al. The increased risk of colon cancer due to 

cigarette smoking may be greater in women than men. Cancer Epidemiol Biomarkers 

Prev 2013;22(5):862-71. 

91. Engeset D, Andersen V, Hjartaker A, Lund E. Consumption of fish and risk of colon 

cancer in the Norwegian Women and Cancer (NOWAC) study. Br J Nutr 

2007;98(3):576-82. 

92. Clinicaltrials.gov. Trial is registered with Identifier:NCT01570010. 

93. Carlsen MH, Lillegaard IT, Karlsen A, Blomhoff R, Drevon C, Andersen LF. 

Evaluation of energy and dietary intake estimates from a food frequency questionnaire 

using independent energy expenditure measurement and weighed food records. 

Nutrition journal 2010; 9(37).  

94. Totland TH, Melnæs BK, Lundberg-Hallén N, et al. Norkost 3. En landsomfattende 

kostholdsundersøkelse blant menn og kvinner i Norge i alderen 18-70 år, 2010-11.: 

Helsedirektoratet, 2012. 

95. Rimestad AH, Løken EB, Nordbotten A. The Norwegian food composition table and 

the database for nutrient calculations at the Institute for Nutrition Research. Norsk 

Epidemiologi (Norwegian Journal of Epidemiology) 2000;10(1):7-16. 



 

65 

 

96. Altman DG. Practical statistics for medical research. London: Chapman and Hall, 

1991. 

97. Ulset E, Undheim R, Malterud K. [Has the obesity epidemic reached Norway?]. 

Tidsskr Nor Laegeforen 2007;127(1):34-7. 

98. Willett W. Nutritional epidemiology. Second edition ed. New York: Oxford 

University Press, 1998. 

99. Margetts BM, Nelson M. Design concepts in nutritional epidemiology. Second ed. 

New York, the United States: Oxford University Press Inc., New York, 1997. 

100. Turner F, Smith G, Sachse C, et al. Vegetable, fruit and meat consumption and 

potential risk modifying genes in relation to colorectal cancer. Int J Cancer 

2004;112(2):259-64. 

101. Coulston AM, Boushey CJ, Ferruzzi MG. Nutrition in the prevention and treatment of 

disease. Third ed, 2008. 

102. Cade JE, Burley VJ, Warm DL, Thompson RL, Margetts BM. Food-frequency 

questionnaires: a review of their design, validation and utilisation. Nutrition research 

reviews 2004;17(1):5-22. 

103. Subar AF, Thompson FE, Smith AF, et al. Improving food frequency questionnaires: a 

qualitative approach using cognitive interviewing. J Am Diet Assoc 1995;95(7):781-8;  

104. Helsedirektoratet. Utviklingen i norsk kosthold 2012. Helsedirektoratet, 2013. 

105. Støver M, Bratberg G, Nordfjærn T, Krokstad S. Bruk av alkohol og medikamenter 

blant eldre (60+) i Norge. Helseundersøkelsen i Nord-Trøndelag. I hvor stor grad er 

bruk/problematisk bruk assosiert med selvrapportert helse og funksjon? Levanger, 

Norway., 2012. 

106. Horverak Ø, Bye EK. Det norske drikkemønsteret. En studie basert på intervjudata fra 

1973-2004. SIRUSrapport nr. 2/2007. Oslo, 2007. 

107. Hjartaker A, Andersen LF, Lund E. Comparison of diet measures from a food-

frequency questionnaire with measures from repeated 24-hour dietary recalls. The 

Norwegian Women and Cancer Study. Public Health Nutr 2007;10(10):1094-103. 

108. Bingham SA, Gill C, Welch A, et al. Comparison of dietary assessment methods in 

nutritional epidemiology: weighed records v. 24 h recalls, food-frequency 

questionnaires and estimated-diet records. Br J Nutr 1994;72(4):619-43. 

109. Spencer EA, Appleby PN, Davey GK, Key TJ. Validity of self-reported height and 

weight in 4808 EPIC-Oxford participants. Public Health Nutr 2002;5(4):561-5. 

110. Connor Gorber S, Tremblay M, Moher D, Gorber B. A comparison of direct vs. self-

report measures for assessing height, weight and body mass index: a systematic 

review. Obes Rev 2007;8(4):307-26.  



66 

 

111. Dekkers JC, van Wier MF, Hendriksen IJ, Twisk JW, van Mechelen W. Accuracy of 

self-reported body weight, height and waist circumference in a Dutch overweight 

working population. BMC Med Res Methodol 2008;8:69.  

112. Stommel M, Schoenborn CA. Accuracy and usefulness of BMI measures based on 

self-reported weight and height: findings from the NHANES & NHIS 2001-2006. 

BMC Public Health 2009;9:421.  

113. Nyholm M, Gullberg B, Merlo J, Lundqvist-Persson C, Rastam L, Lindblad U. The 

validity of obesity based on self-reported weight and height: Implications for 

population studies. Obesity (Silver Spring, Md) 2007;15(1):197-208.  

114. Meyer HE, Tverdal A. Development of body weight in the Norwegian population. 

Prostaglandins Leukot Essent Fatty Acids 2005;73(1):3-7.  

115. Garth AK, Newsome CM, Simmance N, Crowe TC. Nutritional status, nutrition 

practices and post-operative complications in patients with gastrointestinal cancer. 

Journal of human nutrition and dietetics : the official journal of the British Dietetic 

Association 2010;23(4):393-401.  

116. Burden ST, Hill J, Shaffer JL, Todd C. Nutritional status of preoperative colorectal 

cancer patients. Journal of Human Nutrition and Dietetics 2010;23(4):402-7.  

117. Parr CL, Hjartaker A, Lund E, Veierod MB. Meat intake, cooking methods and risk of 

proximal colon, distal colon and rectal cancer: The Norwegian Women and Cancer 

(NOWAC) cohort study. Int J Cancer 2013.  

118. Keen H, Thomas BJ, Jarrett RJ, Fuller JH. Nutrient intake, adiposity, and diabetes. Br 

Med J 1979;1(6164):655-8. 

 

 

 



 

67 

 

9 Appendices 
 

Appendix 1  The food-frequency questionnaire 

 



 

TYPISK NORSK- STUDIEN 

 
 

Spørreskjema om kosthold 
 

 

I dette skjemaet spør vi om dine spisevaner. Vi spør om hvor ofte du vanligvis spiser 
og drikker ulike typer mat og drikke. Vi er klar over at kostholdet varierer fra dag til 
dag men prøv så godt du kan å gi et ”gjennomsnitt” av dine spisevaner. Ha det siste 
året i tankene når du fyller ut skjemaet. Der du er usikker anslår du svaret ditt. Alle 
svar vil behandles fortrolig.  

Skjemaet skal lese av en maskin og det er derfor viktig at du setter tydelige kryss i 
rutene. Bruk blå eller sort kulepenn.  

Riktig markering i rutene er slik:  

Ved feil markering, fyll hele ruten slik: 

Av hensyn til den maskinelle lesningen – pass på at arkene ikke brettes.  

Har du spørsmål angående utfyllingen av skjemaet kan du ringe  

Hege Berg Henriksen eller Hanna Ræder på prosjekttelefon: 932 00 727. 

 

 

Fornavn, mellomnavn:_______________________________________________ 

Etternavn:_________________________________________________________ 

 

 

X 



1. Hvor mye brød pleier du å spise?
Legg sammen det du bruker til alle måltider i løpet av en dag. (1/2 rundstykke = 1 skive, 1 baguett = 4 skiver,
1 ciabatta = 2 skiver)

Antall skiver pr. dag

Fint  brød
(loff, baguetter, fine rundstykker, ciabatta)

Grovt brød
(mer enn 50 % sammalt, mørkt rugbrød)

Fint knekkebrød (kavring)

1 2 3 4  5 6 7 8

Mellomgrovt brød
(helkornbrød, kneipp, grove rundstykker)

Sum skiver pr. dag = ______         Antall skiver pr. uke: ______ x 7 = ______.     Tallet brukes i spørsmål 4.

10 119 12+½

1-5 6-14 15-21 22-28 29-35

Antall skiver pr. uke

36-42 43-49 57+50-56

Smør (meierismør)

Bremykt

Brelett

Melange

Myk margarin (Soft Flora, Soft Ekstra)

Vita

Soft Light, Vita Lett

2. Hva pleier du å smøre på brødet?
Legg sammen det du bruker på skivene i løpet av en uke. (1/2 rundstykke = 1 skive, 1 baguett = 4 skiver,
1 ciabatta = 2 skiver)

3. Hvis du bruker smør/margarin på brødet, hvor mye bruker du?

En porsjonspakke smør/margarin på 12 g rekker til antall skiver:

 1          2           3           4      5 eller
  flere

Antall skiver

1

Aldri/
sjelden

Aldri/
sjelden

Grovt knekkebrød (grov skonrok)

Annen margarin

Soft Oliven

Olivenolje, annen olje på brød

½

Majones, remulade på brød

(sum skiver pr. dag)
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Brunost/prim

Hvitost (eks. Norvegia, Gulost)

Lett/mager hvitost

Smøreost (eks. kremost, Philadelfia)

Lett/mager smøreost

Mager leverpostei

Servelat

Kokt skinke, lettservelat,
kalkunpålegg

Lett/mager brunost/prim

Makrell i tomat

Kaviar, Svolværpostei/Lofotpostei

Røkt, gravet laks/ørret

Blåbærsyltetøy

Lett syltetøy, frysetøy

Cottage cheese

Sjokolade-, nøttepålegg

Annet søtt pålegg
(eks. honning, Sunda, sirup )

Peanøttsmør

Majonessalat (eks. italiensk salat)

Frukt som pålegg (eks. banan, eple)

Grønnsaker som pålegg (eks. agurk,
tomat)

Leverpostei

Salami, fårepølse, spekepølse

Dessertost (eks. Brie, Gräddost,
blåmuggoster)

Majonessalat lett
(eks. lett italiensk salat)

Sardiner, sursild, ansjos

Reker, krabbe

4. Hvilke typer pålegg spiser du?

2

Aldri/
sjelden 1 2-3 4-5 6-7 8-12 13-18 19-24 25-30 31+

Antall skiver pr. uke

Tunfisk

Egg (kokt, stekt, eggerøre)

Syltetøy andre bær, eple, marmelade

Lett blåbærsyltetøy
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5. Frokostgryn
Svar enten per måned eller per uke.

Havregryn, 4-korn

Gang pr. måned                      Gang pr. uke                          Mengde pr. gang

Cornflakes

Havregrøt

Sukker til frokostgryn, grøt

Aldri/
sjelden 1 2 3 1 2-3 4-5 6-7 8+

(dl)

(dl)

(dl)

(ss)

1 2 3+

eller

Mysli, søtet (eks. Solfrokost)

(dl)

Mysli, usøtet (eks. Go'Dag)

Honnikorn/Frosties/Chocofrokost

(dl)

(dl)

Syltetøy til frokostgryn, grøt

(ts)

Puffet ris, havrenøtter

All Bran, Weetabix, Havrefras o.l. (dl)

(dl)

6. Melk (Husk også å ta med melk du bruker på frokostgryn, grøt og dessert. 1 glass = 2 dl)

Helmelk, kefir, kulturmelk

Lettmelk

Skummet melk, skummet kultur

1 2 3 4

Antall glass pr. dag

5 6 7+

Ekstra lettmelk

Biola/Cultura naturell

Biola/Cultura med bær/frukt

½

Sjokolademelk, jordbærmelk

Drikkeyoghurt

Yoghurt naturell (125 g)

Yoghurt med frukt / bær (125 g)

Lettyoghurt med frukt /bær (125 g)

7. Yoghurt  Husk å ta med yoghurt du bruker til frokostgryn. Svar enten per måned eller per uke.

Gang pr. måned                     Gang pr. uke                              Beger pr. gang

1 2 3 1 2-3 4-5 8+ ½ 1 2 3+

eller

Go'morgen yoghurt m/mysli

Lettyoghurt m/mysli

3

1½

Aldri/
sjelden

Aldri/
sjelden 6-7

Husk, ha det siste året i tankene når du fyller ut skjemaet
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8. Kalde drikker
Svar enten per uke eller per dag, <1 betyr sjeldnere enn 1 gang. Merk at porsjonsenhetene er
forskjellige, 1/5 liter tilsvarer ett glass (2 dl), mens 1/3 liter tilsvarer 0,33 liter glassflaske/boks.

Vann (springvann)

Gang pr. uke

Appelsinjuice

Eplejuice

Saft med sukker

Saft, kunstig søtet

Brus med sukker

Brus, kunstig søtet

Iste med sukker

Iste, kunstig søtet

Øl, sterk øl, pils

Rødvin

Hetvin (portvin, sherry o.l.)

(glass)

(glass)

(glass)

(glass)

1-2 5-6 1 2 3 4+

(glass)

(liter)

(liter)

(liter)

(liter)

(liter)

(vinglass)

(1 glass = 4cl)

eller

Hvitvin

(drink)Blandede drinker, cocktail

Rusbrus, Cider m/alkohol

Eplenektar, annen nektar

(liter)

(glass)

2 3

Aldri/
sjelden

1

1

1

1

2

2

2

2

3

3

3

3

½

½

½

½

½ 1 2 3 4+

1/3 ½ 1

1 2 3 4 5 6+

(vinglass)
1 2 3 4 5 6+

1 2 3 4 5 6+

1 2 3 4 5 6+

4+

4+

4+

4+

4+

4+

1 2 3

1½

1+

1+

1+

1+

2+

Aldri/
sjelden 1 2 3 1 2-3 4-5 6-7

Gang pr. måned                  Gang pr. uke                                    Mengde pr. gangeller

9. Alkoholholdige drikker
Svar enten pr. måned eller pr. uke. Merk at porsjonsenhetene er forskjellige, 1/5 liter tilsvarer ett glass
(2 dl), mens 1/3 liter tilsvarer 0,33 liter glassflaske/boks.

3-4<1

Gang pr. dag Mengde pr. gang

4

(liter)
1/3 ½ 1 2 3 4+

Lettøl

Flaskevann med/uten kullsyre
(eks. Farris, Imsdal)

Alkoholfritt øl (eks. Vørterøl,
Munkholm)

(liter)
½ 1+

(liter)
½ 1+

1

1/3

1/3

1/3

1/3

1/3

1/3

1/5

1/5

1/5

1/5

1/5

1/5

1/3

1/5

(1 dram = 4cl)

1 2 3 4 5 6+
Brennevin, likør

(glass)
1 2 3 4+

Bærjuice
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10. Varme drikker

Aldri/
sjelden 1-2 3-4 5-6 1 2 3

Kaffe -
kokt og presskanne

  Sort te
(Earl Grey, "Solbær" o.l.)

Antall pr. kopp

Sukker til te (ts/sukkerbit)

1 2 3 4+

Kaffe -
traktet, filter

Kaffe -
pulver (instant)

Urtete (eks. nype,
kamille, Rooibois)

4+

Sukker til kaffe (ts/sukkerbit)

Caffe latte

Grønn te

Bruker
ikke

Espresso

Sukketter til te (stk)

½

<1

Kakao/varm sjokolade

1 kopp = 2 dl

1 kopp = 2 dl

1 kopp = 0,3 dl

1 kopp = 3 dl

1 kopp = 2 dl

1 kopp = 2 dl

1 kopp = 2 dl

1 kopp = 2 dl

1 kopp = 2 dl

Melk/fløte til te (ss)

Melk/fløte til kaffe (ss)

Sukketter til kaffe (stk)

Mengde pr. gangGang pr. uke Gang pr. dageller

(kopp)

(kopp)

(kopp)

(kopp)

(kopp)

(kopp)

(kopp)

(kopp)

(kopp)

2 3-4

3

3

4

4

5

5

 

5-6

6+

6+

6+

3 4 5

9+

9+

9+

  1

3-4

3-4

3-4

3-4

7-8 9+

1 2

1 2

1 2

1 2

1 2

21

1 2

1 2

5-6 7-8 9+

3-4 5-6 7-8 9+

5

5-6 7-8

5-6 7-8

5-6 7-8

Svar enten per uke eller per dag, < 1 betyr sjeldnere enn 1 gang.

Cappucino
1 kopp = 1,5 dl

(kopp)

Sukker, sukketter, melk og fløte

Husk, ha det siste året i tankene når du fyller ut skjemaet

1 2 3 4 5 6+
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11. Middagsretter
Vi spør både om middagsmåltidene og det du spiser til andre måltider. Legg til slutt sammen hvor
mange retter per måned du har merket av for å se om summen virker sannsynlig.

Gang pr. måned                                               Mengde pr. gang

1 2 3 4 5-6 7-8 9+

Kjøttpølse av storfe/svin

Hamburger (m/brød)

Karbonade

Kjøttsaus, gryterett med kjøttdeig

Taco (tacoskjell med kjøtt og salat)

(pølse)

(stk)

(stk)

(stk)

(stk)

Kjøttkaker, medisterkaker,
kjøttpudding

(dl)

(dl)

1 3+

1 2 3 4 5+

1 2 3 4 5+

1 2 3 4 5+

1 2 3 4+

1 2 3+

Lasagne, moussaka

1

1 2

2

3

3

4

4

5+

5+

Aldri/
sjelden

½ 1½ 2

Kjøttpølse av kylling/kalkun
½

1 2 4+
(pølse)

(pølse)

(pølse)
Grillpølse/wienerpølse av
storfe/svin

2 3 4 5+1

Grillpølse/wienerpølse av
kylling/kalkun

(stk)
1 3 4 5+

Tortilla lefse (med kjøtt og salat)/
wrap

Kebab (stk)

1 2 3 4 5+

Pizza (en Grandiosa = ca 550 g)
1/8 1/4 3/4 1+

(pizza)
½

Biff (svin, okse, lam)
1 2

(stk)
½ 1½ 2½+

Koteletter (svin, okse, lam)
1 2

(stk)
½ 1½ 2½+

Stek (svin, okse, lam)
1-2 3-4 5-6 7-8 9+

(skive)

(dl)

Stek (elg, hjort, reinsdyr, rådyr)

Gryterett med helt kjøtt,
frikassé, fårikål

Lapskaus, suppelapskaus,
betasuppe

1-2 3-4 5-6 7-8 9+

1-2 3-4 5-6 7-8 9+

(skive)

(dl)

1-2 3-4 5-6 7-8 9+

½

2

1½

Middagsretter fortsetter neste side.....

Calzone (1 stk = 250-300 g) (stk)
½ 1 1½ 2 2½+

Kjøtt/kjøttretter

Kjøttpølse av storfe/svin, lett/mager

(pølse)
1 2 3 4 5+

Pai/quiche

Vårruller

(bit)
1-2 3-4 5-6 7-8 9+

(stk)
1 2 3 4 5+

6

 3½
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Gang pr. måned                                              Mengde pr. gang

1 2 3 4 5-6 7-8 9+

(stk)

Fiskekaker, fiskepudding

Fiskepinner

Torsk, sei, hyse, steinbit, uer
(kokt)
Torsk, sei, hyse, steinbit, uer
(stekt, panert)

Sild (fersk, speket, røkt)

Makrell (fersk, røkt)

Laks, ørret (kokt, stekt)

Fiskegryte, fiskesuppe

Reker, krabbe

Risengrynsgrøt, annen melkegrøt

Pannekaker

Suppe
(tomat, blomkål, ertesuppe)

Vegetarrett, vegetarpizza,
grønnsaksgrateng

(kake)

(stk)

(filet)

(filet)

(dl)

(dl,
renset)

(dl)

1 2 3 4 5+

1 2 3 4 5+

1 2 3+

1-2 3-4 5-6 7-9 10+

1 2 3 4 5+

(bit/dl)

(skive)

1 2 3 4 5+

7

Aldri/
sjelden

½

Fiskeboller

1-2 3-4 5-6 7-9 10+
(stk)

(stk)

Wok med sjømat og grønnsaker

1½

1-2 3-4 5-6 7-8 9+

1 2 3 4 5+

(dl)
1-2 3-4 5-6 7-8 9+

(stk)
1-2 3-4 5-6 7-8 9+

(dl)
1-2 3-4 5-6 7-8 9+

1-2 3-4 5-6 7-8 9+

(pakke)
½ 1 1½ 2 3+

Middagsretter forts...

1-2 3-4 5-6 7-8 9+

1 2 3 4 5+

Rømmegrøt

(dl)
1-2 3-4 5-6 7-8 9+

Hurtignudler (eks. Mr Lee)

Grillet kylling
1/4 1/3 1/2 3/4 1+

(stk)

Kyllingfilet (stk)
½ 1 1½ 2 3+

Wok med kjøtt/kylling og
grønnsaker

2

Kyllinggryte (dl)

(dl)
1 3 4 5+

1-2 3-4 5-6 7-8 9+

Fisk/fiskeretter

Fiskegrateng (dl)
1-2 3-4 5-6 7-8 9+

Annet

Kjøtt/kjøttretter forts...
Bacon, stekt flesk (skive)

1-2 3-4  5-6  7-8   9+

Omelett
(av
antall
egg)

1 2 3 4 5+

Husk, ha det siste året i tankene når du fyller ut skjemaet
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8

12. Poteter, ris, spagetti, grønnsaker
Svar enten per måned eller per uke.
Disse spørsmålene dreier seg først og fremst om tilbehør til middagsretter, men spiser du for
eksempel en rå gulrot eller salat til lunsj, skal det tas med her.

Poteter, kokte og bakte

Gang pr. måned                       Gang pr. uke                               Mengde pr. gang

(stk)

Pommes frites, varmet i ovn

Potetmos

Ris

Spagetti, makaroni, pasta

Gulrot

Hodekål

Brokkoli

Frosne grønnsakblandinger

Blandet salat
(eks. salat, tomat, agurk, mais)

(dl)

(dl)

1 2 3 1 2-3 4-5 6-7 8+

Kålrot

Blomkål

Løk, rå og stekt

Salat (eks. issalat, ruccola)

Erter, bønner, linser

Rosenkål

Tomat

(ss)

(dl)

(dl)

(dl)

41 2 3

7-81-2 3-4 5-6

1/2

(stk)

(stk)

(skive)

(stk)

(skalk)

41 2 3

41 2 3

1/2

1 11/21/2

(ring)

(dl)

4

1

2 3

41 2 3

7-81-2 3-4 5-6

5+

9+

5+

5+

5+

1+

5+

9+

Avokado

Paprika

(hode)
1/6 1/2+

21/2+

1

2

Mais

(ss)

7-81-2 3-4 5-6 9+

eller
Aldri/
sjelden

Potetsalat m/majones

Fløtegratinerte poteter

Stekte poteter

Pommes frites (gatekjøkken,
frityrstekt)

41 2 3 5+

41 2 3 5+

6-71 2-3 4-5 8+

41 2 3 5+

41 2 3 5+
(dl)

41 2 3 5+

41 2 3 5+

2 3 4+

1/31/8 1/4

1/8 1/4 3/4

(stk)

(dl)

(dl)

(stk)
1/4 1/2 3/4 1 11/2+

1 11/21/2 21/2+2

(ss)
41 2 3 5+

(dl)
41 2 3 5+

(dl)
41 2 3 5+

(stk)
1 2 3 4 5+

Pølsebrød, lomper
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9

Bearnéssaus, hollandés

Majones/remulade vanlig

Ketchup

Smeltet margarin/smør

(dl)

(dl)

(ss)

 1   2 3+

1 2 3 4+

1 2

Majones/remulade lett

14. Hvilken type smør/margarin/olje bruker du mest til matlaging? (Velg en eller to typer)

Smør (meierismør)

Bremykt

Melange

Olivenolje

Soyaolje

Andre oljer

Maisolje

Solsikkeolje

Valnøttolje

Soft Flora, Soft Ekstra

Vita

Annen margarin

Soft Oliven

Smør/margarin Oljer

Rapsolje

Gang pr. måned                                              Mengde pr. gang

1 2 3 4 5-6 7-8 9+
Aldri/
sjelden

Brun/hvit saus
½ 1½ 3+

(ts)
1 2½ 1½ 3+

(ss)
1 2 3 4+

(ss)

(ss)

13. Saus og dressing

Lett dressing
(eks. lett Thousand Island)

Lettrømme (20 % fett)

Seterrømme (35 % fett)

Oljedressing, vinagrette

(ss)

(ss)

(ss)

(ss)

1 3½ 2 4+

1 3½ 2 4+

1 3½ 2 4+

1 3½ 2 4+

1 3½ 2 4+

1 3½ 2 4+

(ss)
7-81-2 5-6 9+

Pesto

Flytende margarin på flaske
(Vita, Melange, Bremykt o.l.)

(ss)
1   2 3+

Kryddersmør

(ss)
1 3½ 2 4+

Tomatsaus, salsa

Sennep (ss)
½ 4+321

Soyasaus

Vita hjertego

1½½

½ 1½

3-4

½

½

Ekstra lett rømme (10 % fett)

Dressing
(eks. Thousand Island)

(ss)

(ss)

½

½

1

1

2

2

3

3

4+

4+

Tacosaus
(ss) ½ 1 2 3 4+
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15. Frukt og bær Svar enten per måned eller per uke.

Eple

Gang pr. måned                 Gang pr. uke                                    Mengde pr. gang

(stk)

Appelsin

Banan

Druer

Jordbær

1 2 3 1 2-3 4-5 6-7 8+

Melon

Fersken, nektarin

Hvor mange porsjoner grønnsaker (utenom potet)
spiser du vanligvis pr. dag? (En porsjon er f. eks.
1 gulrot, 1 liten bolle salat)

(stk)

(dl)

1 2 3

41+

Blåbær

1/2 1 2 3+

4+

10

Multer

Pære

(stk)

1/2 1 2 3+

Kiwi

Aldri/
sjelden

(stk)
1/2 1 2 3+

(stk)
1/2 1 2 3+

Klementiner

Bringebær

(stk)
1/2 1 2 3+

1 2 3 4+
(stk)

1 2 3 4+
(stk)

1-10 11-20 21-40

eller

41 2 3 5+
Mindre
enn 1

1 2 3 4+
(skive)

(dl)

1/2 1 2 3+

(dl)
1/2 1 2 3+

(dl)

1/2 1 2 3+

eller

Rosiner

Tørket frukt (eks. aprikos, fiken)

(dl)
1/2 1 2 3+

(stk)
1-5 6-10 11-15 16+

(stk)
1/2 1 2 3+

Grapefrukt

Hvor mange frukt spiser du
vanligvis pr. dag?

41 2 3 5+
Mindre
enn 1

Frukt- og nøtteblanding
1 2 3 4+

(neve)

16. Grønnsaker og frukt

Rips

Kirsebær/moreller

Tyttebær

(dl)

(dl)

(dl)

1/2

1/2

1/2

1

1

1

2

2

2

3+

3+

3+
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17. Krydder Svar enten per måned eller per uke.

Basilikum, fersk

Gang pr. måned                 Gang pr. uke                                            Mengde pr. gang

(ts)

Hvitløk, fersk

Grillkrydder

Pizzakrydder

1 2 3 1 2-3 4-5 6-7 8+

Tacokrydder

Oregano, tørket

Basilikum, tørket

1/2 1 2 3+

Pepper, sort

Aldri/
sjelden

Kanel

eller

Karri

1/4

(ts)

(ts)

(ts)

(ts)

(ts)

(ts)

(ts)

(ts)

(ts)

18. Nøtter

Aldri/
sjelden 1 2 3 1 2-3 4-5 6-7 8+

Mengde pr. gang
eller

Cashewnøtter

Mandler, hasselnøtter

Valnøtter

Gang pr. måned Gang pr. uke

(neve)

(neve)

(neve)

1-2 3-4 5-6 7+

1-2 3-4 5-6 7+
Pinjekjerner
 

Linfrø

Solsikkefrø

Svar enten per måned eller per uke. 1 neve = 25 gram

Peanøtter (neve)

(ss)

(ss)

(ss)

11
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19. Desserter, kaker, godteri
 Svar enten per måned eller per uke.

1/2 1 2 3+

Gang pr. måned                Gang pr. uke                                       Mengde pr. gang

Hermetisk frukt, fruktgrøt

Pudding (eks. sjokolade, karamell)

Saftis/sorbet (1 dl=1 pinne)

Boller, julekake, kringle

Skolebrød, skillingsbolle

Wienerbrød, -kringle

Muffins, formkake

Vafler

Sjokoladekake, brownie

Søt kjeks, kakekjeks
(eks. Cookies, Bixit, Hob Nobs)

Pastiller uten sukker

Drops, pastiller, lakris, seigmenn

Potetgull

Annen snacks (skruer, crisp,
saltstenger, lettsnacks o.l.)

1 2 3 1 2-3 4-5 6-7 8+

Smågodt (1 hg = 100g)

1/2 1 2 3+
(stk)

(dl)

(dl)

(dl)

4+1 2 3

4+1 2 3

(plate)

1-2 3-5 6-10
(neve)

12

Aldri/
sjelden

eller

Pisket krem

Vaniljesaus (dl)
3+1 2

(ss)

1/2 1 2 3+
(stk)

1/2 1 2 3+
(stk)

1/2 1 2 3+
(stk)

1/2 1 2 3+

1/2 1 2 3+
(stk)

Marsipankake, bløtkake
1/2 1 2 3+

(stk)

(stk)

(stk)
4-6

(stk)
1-3 4-6 7-9

(hg)

(neve)

11+

3 4+

1/2 1 2 3+
(dl)

Frisk fruktsalat

Iskrem
(1 dl=1 pinne=1 kremmerhus)

(dl)
4+1 2 3

1/2 1 2 3+
(stk)

(stk)
1-3 4-6 7-9 10+

1-2 3-4 5-6 7+

1-2 3-5 6-10 11+

  1    2  3+

1/2

1 2

10+

1/2

1-3 7-9 10+

Sjokoladebiter/konfekt

Lefse, påsmurt (stk)
1/2 1 2 3+

Kokosbolle

Sjokolade (60 g)
(eks. melkesjokolade, snickers)

(stk)
1 2 3 4+

Mørk sjokolade (minst 40% kakao)

(biter)
1-3 4-6 7-9 10+Ekstra mørk sjokolade (minst 70%

kakao)

(biter)
1-3 4-6 7-9 10+

Husk, ha det siste året i tankene når du fyller ut skjemaet

32260



Multipreparater

Sana-sol

Biovit

Mulitvitamin og mineral (eks. Vitamineral)

Multivitaminer (uten mineraler)

Jernpreparater

Hemofer, hemjern

B-vitaminer (flere b-vitaminer i samme tablett)

C-vitamin (60 mg/tablett)

D-vitamin (10 µg/tablett)

E-vitamin (30 mg/tablett)

Folat (folsyre) (200 µg/tablett)

4+1 2 3

(bs)

(bs)

(tablett)

(tablett)

1 2-3 4-5 6-7

(tablett)

(tablett)

(tablett)

(tablett)

(tablett)

(tablett)

(tablett)

13

Duroferon Duretter, Ferromax

(tablett)

Annet (inkludert helsekostpreparater). Noter navn på preparatet, hvor ofte og hvor mye du tar pr. gang.
BRUK BLOKKBOKSTAVER

Annet

Gang pr. uke                                    Mengde pr. gang

20. Kosttilskudd (ts = teskje, bs = barneskje)

1 ts 1 bs 1 ss

Gang pr. uke                                    Mengde pr. gang

Tran

Trankapsler

Fiskeoljekapsler, omega-3 tilskudd (kapsler)

(kapsler)

Seloljekapsler (kapsler)

1 2-3 4-5 6-7
Aldri/
sjelden

1 2 3 4+

1

1

2

2

3

3

4+

4+

1

1

2

2

3

3

4+

4+

Aldri/
sjelden

Aldri/
sjelden

Aldri/
sjelden

1

1

2-3

2-3

4-5

4-5

6-7

6-7

Gang pr. uke                                    Mengde pr. gang

Gang pr. uke                                    Mengde pr. gang

Jernmikstur (eks. Floradix)

Amino Jern

(bs)

32260
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21. Måltider

Hvor ofte pleier du å spise følgende måltider i løpet av en uke? (Sett ett kryss for hvert måltid)

Frokost

Formiddagsmat/lunsj

Middag

Kveldsmat

Aldri/
sjelden

1 gang
i uken

2 ganger
i uken

3 ganger
i uken

4 ganger
i uken

5 ganger
i uken

6 ganger
i uken

Hver
dag

Hvor mange ganger i løpet av dagen pleier du å spise et eller annet utenom hovedmåltidene?
(eks. godteri, frukt, brødskive)

Sjelden
1 gang
om dagen

2 ganger
om dagen

3 ganger
om dagen

4 ganger
 om dagen

Mer enn 4
ganger om dagen

Høyde:

KvinneMann
Kjønn:

Alder: år

Vekt:

cm

kg

Røyker du?

22. Til slutt vil vi gjerne at du svarer på noen generelle bakgrunnsspørsmål

Nei

Av og til

Daglig

sigaretter per uke

sigaretter per dag

Har du tidligere røkt og sluttet?
Nei

Ja

Hvis ja, for hvor mange måneder eller år
siden sluttet du?

år måneder

32260
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23. Eventuelle andre matvarer

Bruker du regelmessig matvarer, drikker eller andre produkter som ikke er nevnt i spørreskjemaet? Skriv
ned dette så detaljert som mulig.  Skriv også hvor ofte du spiser/drikker dette (ganger per måned eller
uke) og hvor mye du spiser av dette per gang.

BRUK BLOKKBOKSTAVER

Tusen takk for innsatsen!

24. Har du noen kommentarer til skjemaet kan du skrive det her:
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