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Abstract

Introduction: Various studies have explored the association between coffee consumption and
the risk of inflammation, yet results are inconsistent. Few studies have examined these
association separately in women and men and by type of coffee consumed. We therefore aimed
to further investigate this association in a heavy coffee drinking population by including four
different methods of coffee brewing and exploring these associations separately for women and

men using laboratory measured C-reactive protein (CRP) levels.

Aim: The aim of this study is to examine the association between coffee consumption and

inflammation in women and men in the seventh survey of the Tromsg Study (Tromsg7).

Methods and material: This is a cross-sectional study utilizing data from Tromsg7 (2015-2016).
After exclusions, the final study sample consisted of 6411 women and 6232 men aged 40 to 100
years. Descriptive statistics were used to describe the study participants according to total coffee
consumption, filtered coffee, boiled coffee, instant coffee, and espresso consumption. The
differences between the different levels of coffee consumption were tested using Chi-square and
ANOVA tests. Odds ratios (ORs) and confidence intervals (Cls) from multivariable binary
logistic regression analyses were used to estimate the association between coffee consumption

and inflammation. All analyses were performed separately for women and men.

Results: Most women and men consumed high-moderate levels of coffee (3-5 cups per day).
The most consumed coffee type was filtered coffee. In women, compared to zero consumers, low
moderate, high moderate and heavy consumers had ORs and Cls of 0.73 (0.59-0.90), 0.57 (0.47-
0.70), 0.59 (0.47-0.73) respectively. Consumption of filtered coffee, instant coffee, and espresso
was associated with a lower risk of inflammation, but no association was found for boiled coffee

consumption in women. No associations were found in men.

Conclusion: Coffee consumption is associated with lower risk of inflammation in women but
not in men. Further studies are recommended to understand the underlying mechanisms of these

sex differences.
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1 Introduction

1.1 Inflammation

Inflammation is an adaptive response to harmful stimuli and is commonly triggered by various
disease conditions and tissue damage (1, 2). It eliminates infectious agents from the body and
supports repair after tissue damage (1, 3, 4). As a defensive response to injury, the resolution of
inflammation involves the initiation of endogenous anti-inflammatory mechanisms that protect
the body from excessive tissue damage and assist the repair of tissue structure and function (5,
6).

Common causes of inflammation include blood clots, infections, chemical exposure, immune
system disorders, physical injury, cancer, and neurological conditions (7-10). In the process of
inflammation, the immune system first recognizes a foreign and harmful agent, removes it from

the body and then starts the healing process (1, 4, 11-13).

The inflammation process is categorized by five fundamental symptoms. These include redness,
heat, swelling, loss of function, and pain (6, 14, 15). Chemical factors that initiate and regulate
the inflammatory process are released by damaged tissue, leading to an increase in blood flow,
fluids, and immune cells. These in turn cause swelling, heat, and redness (10, 16-18). Pain results
from signals from the nervous system and chemical mediators, which in turn lead to loss of
function (10, 19, 20).

Various physiological and pathological processes are triggered by inflammation. The
pathological features of inflammation are well understood, but its physiological aspects remain
unclear (1, 6). Infection and tissue damage are the main instigators of inflammation (1, 2). They
lead to the recruitment of inflammatory mediators such as leukocytes and plasma proteins to the
inflamed site (1, 11, 21, 22). Inflammatory mediators respond to the inflammation process by
releasing substances that mediate the inflammation process to prevent further tissue damage (22).

Inflammation can be categorized as either acute or chronic. Acute inflammation typically
resolves within a few hours or days, whereas chronic inflammation can last for an extended
period, sometimes even years, following the initial exposure (5, 11, 23, 24). Acute inflammation
plays a crucial role in the natural immune system and serves as the first line of defense against
foreign substances and harmful molecules (6, 24-26). It is essential for survival during infections
and physical injuries (6, 11, 13, 25, 26).



The resolution of acute inflammation is crucial to prevent the progression to chronic
inflammation (5, 27). Significant progress has been achieved in recognizing the cellular and
molecular mechanisms that occur during the acute inflammatory reaction to infection and tissue
damage (1, 28). Although the processes that trigger inflammatory responses are well understood,
there is comparatively little information on the resolution of acute inflammation to prevent
chronic inflammation (1, 5, 29). To effectively resolve acute inflammation, the harmful stimuli
that initiated the process must be neutralized and eliminated to halt the inflammatory response
(5, 29, 30). Failure of this process invariably leads to chronic inflammation. The stage between
acute and chronic inflammation is referred to as subacute inflammation and can last 2-6 weeks
(4). The etiology of the chronic immune response is dictated by the nature of the triggering agent
(4,5, 30).

Inflammation lasting for months and even years is often linked to severe detrimental side effects
on health and can result in several diseases that together account for the major causes of global
disability and death (6, 11). Chronic inflammation is a crucial factor in many diseases that leads
to considerable morbidity and early mortality (4, 11, 31). Conditions linked to chronic
inflammation include cardiovascular disease, cancer, diabetes mellitus, chronic kidney disease,

non-alcoholic fatty liver disease and autoimmune and neurodegenerative disorders (11, 32).

Studies have shown that women and men differ in their responses to inflammation (33-35). The
production of immune cells also differs between the sexes (33). Thus. women and men respond
differently to inflammatory diseases. According to a study by Di Florio et al., the most distinctive

characteristics of autoimmune diseases are due to sex differences in the immune system (36).

Emerging evidence suggests that the risk of developing chronic inflammation may be connected
to a person's childhood development, leading to long-lasting impacts on their adult health and
overall risk of mortality (11, 37). The medical consequences of inflammation can be extensive.
Therefore, it is crucial to determine the cause of inflammation to ensure effective treatment. (1,
7, 38). Identifying the cause enables a diagnosis to be confirmed and the most suitable treatment
to be administered.



1.1.1 Biomarkers of inflammation

The increase in inflammatory diseases is a global health concern, and several studies have been
conducted to identify the biomarkers of inflammation (10). Biomarkers are either a chemical,
physical or biological parameter that can be used to detect and compute disease progression or
treatment outcomes in preclinical research and clinical diagnosis (10). Biomarkers are of great
significance as they indicate changes in the state of proteins and other factors that are associated
with disease progression. Several broad-spectrum biomarkers have been identified and are
currently being used in the clinical diagnosis of inflammatory diseases (10). Although diseases
associated with chronic inflammation are among the leading causes of morbidity and health costs,

biomarkers for their early diagnosis, prognosis and treatment are inadequate (39).

Blood-based biomarkers are currently used to assess chronic inflammatory diseases and the
classification of biomarkers, and their clinical utility have been discussed. Biomarkers are
representative of systematic and local tissue inflammation (39). Common plasma biomarkers
include C-peptide, insulin-like growth factor 1, estrone, total and free estradiol, total and free

testosterone, and C-reactive protein (CRP) (40).

1.1.2 CRP as a biomarker of inflammation

CRP is a homopentameric acute-phase inflammatory protein that is highly conserved and was
first discovered in 1930. As a major plasma protein, it plays a significant role in the body's
response to inflammation (41, 42). It is representative of a systematic inflammatory response,
and is one of the most commonly used biomarkers in clinical science (39). Many studies have
assessed whether CRP can be used as a single diagnostic and prognostic biomarker for some
diseases. These results have been undisputed because CRP has been found to be highly sensitive
(10, 41, 43-45). Studies on diseases and their associated conditions have also highlighted the role
of CRP as a crucial research reagent (41, 42). The levels of CRP in the blood provide a more
accurate indication of ongoing inflammation and/or tissue injury than other markers of the acute-

phase response in most, but not all, disorders (28).

CRP is a crucial component of immunity that recognizes pathogens by binding to surface
components to initiate defense mechanisms in the body (41, 43). Owing to its unique binding

specificity, it is the initial line of defense against infection (41). During inflammatory conditions,
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it shows elevated levels in the blood, and plasma concentrations differ by a minimum of 25%.
Plasma CRP levels increase from approximately 1 pg/mL to over 500 pg/mL within one-three
days of severe inflammation (42). CRP levels may remain elevated in chronic infections and
inflammatory illnesses; however, when the cause of the disease resolves or remits, either on its

own or in response to therapy, the CRP concentration quickly returns to normal (41, 46).

However, bacterial infections lead to much more potent production of CRP than localized viral
infections (10, 41, 42, 47). In addition, in some important disease conditions, CRP levels remain
normal or may be slightly elevated despite continued disease progression (41, 48). However, the
extraordinary correspondence of CRP concentrations in response to the severity, degree, and
development of various pathologies strongly emphasizes the importance of CRP as a disease
marker (41, 49-52). CRP clearance occurs regardless of serum levels or pathophysiological
conditions and is monoexponential. Therefore, CRP level is a good marker of disease activity
(41, 44, 45, 48).

The unit for reporting laboratory values of CRP varies because there is currently no standard (10,
48, 49, 53, 54). However, CRP levels are generally reported as either mg/dL or mg/L (49, 55-
58). Enzyme-linked immunosorbent assays (ELISA), immunoturbidimetry, and antibody-based
nephelometric assays have been widely used to measure CRP levels, but these are typically
sensitive to concentrations of 5-20 mg/L (58). To detect CRP levels lower than 1.0 mg/L, it is
recommended to use high-sensitivity CRP (hs-CRP) assays that are sensitive to lower CRP levels
(49, 58-60). Hs-CRP level is generally reported as mg/dL (49, 60). When used for disease risk
stratification, the cut-off point for CRP values may differ depending on the disease being
assessed, but the consensus is that a CRP level of 1.0 mg/dL indicates marked elevation (49, 55,
61, 62). CRP levels of less than 0.3 mg/dL are considered normal and are observed in most
healthy adults. In minor to moderate elevation, CRP levels show concentrations of 1.0 to 10

mg/dL. In severe elevation, CRP levels show concentrations of more than 50 mg/dL (49).

1.2 Coffee consumption

Coffee is a highly commercialized food product commonly consumed globally (63, 64). Coffee
was first discovered in Ethiopia between the years 600 and 800, and by the end of the 15" century,
the initial coffee house was opened in Mecca. Since then, the coffee consumption has increased
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worldwide (64, 65). In coffee year 2022/23, coffee production increased to 168.2 million bags
worldwide, signifying a growth of 0.1% (66) The United States, Brazil, Germany, Japan, and
Italy are the major consumer countries. However, Finland, Norway, and Sweden have the highest
per capita consumption of coffee, consuming twice as much coffee as the United States and Brazil
(64, 67).

Inner Ring - 2021/22
Outer Ring - 2022/23

M Africa

CfC America & Mexico

W South America

B North America

M Asia & Dceania

M Europe

Figure 1: Consumption of Coffee: Regions, Percentage share (66).

As shown in Figure 1, Europe was the highest consumer of coffee from 2021 to 2023. Asia was
the second highest consumer of coffee followed by North America. Caribbean, Central America
and Mexico had the lowest consumption rates. Africa had the second lowest consumption rate,
followed by South America (66).

Many factors have contributed to the constant increase in global coffee consumption, with
improved cup quality being the prime factor (64, 68, 69). Cup quality is a systematic approach
for evaluating of the aroma and flavor of coffee beans to ensure that the final product has the
highest quality (70). Better farming practices, wider selection of coffee breeds and awareness of
the health benefits of coffee contribute to this continuous growth in coffee consumption (64, 68).
There are two main species of coffee that are produced commercially namely, Coffea arabica and

Coffea canephora, accounting for approximately 60% and 40% of the total coffee consumption



worldwide (64, 71). Currently, coffee is classified as a functional food mainly because of its high
antioxidant compound content and beneficial biological properties (64, 72).

Coffee contains different complex mixtures of bioactive compounds depending on its type (63).
Roasting and processing methods also determine the specific composition of these compounds
(63, 73). The bioactive compounds in coffee, such as caffeic acid, chlorogenic acids, trigonelline,
diterpenes, and melanoidins, affect the human body (63, 65, 73). Chlorogenic acids constitute
the major proportion of polyphenolic compounds found in coffee and are known to exert
therapeutic effects on oxidative stress (63, 67, 74). Polyphenols have also been generally

associated with improved health outcomes (75, 76).

Caffeine, one of the main bioactive compounds found in coffee, has been explored in several
pharmacokinetic studies to better understand its metabolism and absorption (63). It the most
frequently consumed psychoactive drug worldwide (73, 77, 78), and one of the most studied
substances in the food industry (77). Caffeine is naturally found in coffee, tea, and chocolate.
Synthetic caffeine is now widely added to products to improve alertness and energy levels (77,
79). Caffeine is almost completely absorbed into the bloodstream upon ingestion, with 20% of
caffeine consumed being absorbed in the stomach, while the remaining 80% occurs in the small
intestine (63, 80, 81). The method used to brew coffee determines the amount of caffeine that is
consumed. The consumption of caffeine has been linked to numerous biological effects. Topping
the list is the stimulation of the central and sympathetic nervous system after coffee consumption,

leading to increased alertness (67, 82, 83).

Coffee also contains two diterpenes, cafestol and kahweol, which have been found to have
anticarcinogenic and hepatoprotective properties (67, 84). These compounds are however weakly
soluble in water and can be trapped by filters (67, 85). Thus, they are mainly found in unfiltered
coffee, and sometimes in espresso. Despite their anticarcinogenic and hepatoprotective
properties, cafestol and kahweol have been found to increase serum cholesterol levels, leading to

an increased risk of coronary heart disease (CHD) (67, 85, 86).

Consumption of coffee has traditionally been associated with unhealthy lifestyle choices, such
as smoking, alcohol consumption, and poor eating habits (85, 87). Nonetheless, recent studies
have highlighted the positive effects of consuming coffee and its possible associated benefits on
health (12, 40, 67, 85, 88, 89). Studies on coffee consumption and its potential benefits in
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reducing the risk of developing chronic diseases are on the rise because of the global increase in
chronic diseases (67, 73, 85).

Coffee consumption has existed for centuries because of its perceived positive effects on health.
The U.S. Food and Drug Administration deems it safe for healthy adults to consume up to 400
milligrams of caffeine daily, which is roughly equivalent to 4 cups of brewed coffee (90).
Nonetheless, people may react differently to caffeine and other chemical compounds in coffee.
Due to the high consumption of coffee globally, it is of utmost interest both from a public and
scientific outlook to evaluate the possible benefits and negative effects it may have on chronic
diseases (85, 91). The importance of coffee consumption has been repeatedly debated, largely
because of the potential negative aspects being hypothesized (66, 70, 80). For instance, high
coffee consumption has been linked to side effects such as anxiety, insomnia, psychomotor
agitation, and restlessness (92). The conclusions regarding whether coffee is beneficial to health

remain mixed and vary between outcomes (67, 73, 85, 89).

1.3 Association between coffee consumption and inflammation in women and men and
the risk of chronic diseases

Various studies have explored the association between coffee consumption and the risk of
inflammation, yet results are inconsistent (12, 67, 73, 78, 89, 93-99). Some studies have reported
that significant changes in inflammatory responses that were promising are likely to be associated
with prolonged coffee intake (63, 67, 100, 101). In addition, consuming 3-4 cups of coffee daily

is associated with the greatest benefits (102).

In a systematic review of 15 clinical trials to assess the association between the consumption of
coffee or caffeine and serum concentrations of inflammatory markers, regular coffee
consumption was found to be associated with a reduced risk of low-grade inflammatory
conditions (99).

Three studies with large sample sizes included in a meta-analysis revealed a consistent finding
among European and American women, as well as Japanese men, highlighting significant inverse
associations between coffee consumption and CRP levels. On the other hand, European men
showed a positive association between these two variables. (94). However, the other studies

included in the meta-analysis showed no significant association (94).



In studies assessing the relationship between coffee consumption and concentrations of plasma
biomarkers, coffee consumption has been linked to favorable profiles of several biomarkers in
important metabolic and inflammatory pathways that underlie common chronic diseases (63, 85,
100). It was found to be a rich source of many components that promote antioxidant activity in
humans (67, 85). Summarized evidence also indicates that coffee, owing to its abundant
antioxidant properties, can reduce biomarkers of inflammation when consumed regularly (63,
67, 99).

Similarly, studies have indicated that regular coffee consumption can help reduce the risk of
developing type 2 diabetes and some cancers (98, 103). In a study conducted on healthy women
and women with type 2 diabetes, it was also found that filtered coffee consumption was inversely
correlated with markers of inflammation and endothelial dysfunction (104). In a population-
based cohort study investigating the association between coffee consumption and the incidence
of Parkinson disease, it was observed that an inverse exposure-response relationship exists
between coffee consumption and Parkinson’s disease (105).

The consumption of unfiltered types of coffee, such as French press and boiled coffee has been
found to be associated with increased risks of developing chronic diseases (67, 85, 86). In a Greek
study, moderate to high consumption of boiled coffee was also linked to increased CRP levels
(104). In a Norwegian study of 12 000 healthy men who were heavy drinkers of coffee, coffee
consumption was found to be a major determinant of plasma homocysteine level, which is a risk
factor for heart disease (106). A similar study conducted in Greece has confirmed these findings
(107).

Based on the literature that has been assessed, moderate daily filtered coffee consumption was
not linked to an increased risk of developing chronic diseases (63, 89). Conversely, available
data reveal that the antioxidant activity of coffee may be inversely associated with the risk of
certain chronic diseases such as type 2 diabetes mellitus, CHD, and Parkinson’s disease (85, 87,
105). Although few clinical studies have reported how inflammatory biomarkers respond to
coffee consumption, the available information points to the beneficial effects of coffee
consumption on the improvement of inflammation markers. The emphasis, however, is on the

prolonged consumption of coffee and preferably filtered coffee (63, 89).



1.4 Rationale for the study

The association between coffee consumption and chronic inflammation has been explored in
several studies (40, 63, 85, 89, 96, 100, 101, 104, 108). However, few clinical studies have
reported how inflammatory biomarkers respond to coffee consumption, and sex-specific
associations have been sparsely explored (63). Women and men respond differently in their
immunological responses to foreign antigens and self-antigens (33). Moreover, the incidence and
symptoms of inflammatory diseases, as well as their responses to pharmacological treatments,

differ substantially between men and women (34).

Very few studies have been conducted on the consumption of other coffee variants, such as
espresso and instant coffee. However, these methods of coffee brewing have become increasingly
popular. Therefore, it is important to include them in our study to investigate their association

with inflammation to bridge the knowledge gap in other studies and to offer relevant information.

The seventh survey of the Tromsg Study (Tromsg7) 2015-2016 has detailed information on
coffee consumption on the participants, and as such, has the potential to contribute to the

knowledge gap as to how inflammatory biomarkers respond to coffee consumption.

Coffee was first introduced to Norway in 1694. In the early 18th century, coffee became the
preferred beverage of the upper class over alcoholic beverages, and it was fashionable to consume
coffee in scholarly groups (68, 69). Coffee consumption has rapidly increased, becoming the
second-highest per capita consumption in the world (73). With a total population of a little over
five million, such high consumption of coffee makes Norway a favorable population for the
investigation of the possible effect of coffee consumption on inflammation as any causal
association between coffee consumption and inflammation would have a substantial impact on
Norwegian public health (109). The study can thus provide information on both rural and urban
populations in Northern Norway, which can be generalized to the whole country. Few clinical
studies have reported on how inflammatory biomarkers respond to coffee consumption in women

and men, and the findings from this study may help to cover the knowledge gap in other studies.



1.5 Aim and research questions
This study aimed to examine the association between coffee consumption and inflammation in

women and men from the general population using Tromsg7 data.

Specific research questions were as follows:

1. Is there an association between total coffee consumption and serum CRP levels in women
and men from the population-based Tromsg7?

2. s there an association between different types of coffee consumed including filtered coffee,
boiled coffee, instant coffee, and espresso, and serum CRP levels in women and men from

the population-based Tromsg7?
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2 Materials and methods

2.1 Data Material

The Tromsg Study, anchored at UiT, the Arctic University of Norway (UiT), is Norway's most

comprehensive and participatory population study (110). It is based in Tromsg and covers the

Troms municipality, which consists of urban (80%) and rural areas (20%). Seven surveys have

been conducted since 1974, and over 45 000 people have taken part in one or more of these

surveys (110).

2.1.1 Study design and population

This cross-sectional study used data from the population-based Tromsg7 conducted between

2015-2016. In Tromsg7, all inhabitants of Tromsg municipality aged 40 years and older (n = 32

591) were invited. In total 21 083 people attended, yielding an attendance rate of 65 % (110).

A brochure with information about the study
was sent by mail to all invited persons. A
questionnaire (Q1) and an invitation to
complete a full medical screening were

included in the mail.

A total of 111 participants who did not
attend the first laboratory visit to measure
their serum CRP levels were excluded from
the study. Further, 6 245 participants who
did not answer the four questions about
coffee consumption, measured in cups per
day were similarly excluded. Participants
with missing data on the other variables (n =

2 070) were excluded from the study.

A total of 12 643 participants were included
in this study, comprising 6 411 women and
6 232 men (Figure 2).

Tromsg 732591 |
invitations sent out ‘

l

21 083 attended
Tromseg 7

» 14 withdrawn consents

Y
21 069 included in
present dataset

l

20 958 attended the
laboratory test

v
14 713 answered
questions on coffee

111 did not attend the

| laboratory test

6 245 did not answer
| questions on coffee
consumption

2 070 participants with

hJ

12 643 included in
current study

» missing data in the
confounding variables

Figure 2: Flowchart of study sample The
seventh survey of the Tromsg Study, 2015-

2016
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2.1.2 Data collection

Data were collected following a standardized protocol using questionnaires, physical
examinations, and blood samples. The invitees received unique usernames and passwords
alongside information brochures with which they could complete Q1 online before attending the
study. Q1 consisted of general questions on sociodemographic factors, lifestyle factors, and
health.

During the first visit, the participants underwent physical examinations, and height and weight
measurements were obtained. Blood samples were collected by trained personnel during the first
laboratory visit. Data collection for Tromsg7 was conducted from March 2015 to October 2016
(1112).

2.1.3 Exposure variable: Coffee consumption
Coffee consumption is the exposure of interest in this study. Information on coffee consumption
was collected from self-reported food frequency questionnaire (FFQ), which was previously

validated using a 24-hour recall (24-HR) dietary assessment method (111, 112).

The FFQ was developed at the University of Oslo (UiO) to measure usual dietary intake in the
general Norwegian population (113). It consisted of 261 questions about the average daily intake
of 261 different types of food, dietary supplements, and beverages, including alcoholic
beverages, during the last year. Coffee consumption variable was divided into four categories:
zero consumption, low-moderate consumption (1-2 cups per day), high-moderate consumption
(3-5 cups per day), and heavy consumption (>6 cups per day). There was no standardized cup

size in the questionnaire (111).

Total coffee consumption was calculated as the combined consumption of all brewing methods.
Q1 had questions asking about four methods of coffee brewing: filtered coffee, boiled
coffee/French plunger coffee (coarsely ground coffee for brewing), instant coffee, and espresso-
based coffee (from coffee machines, capsules, etc.) (Figure3). Participants were asked to indicate

their consumption in cups and to put 0 for the types they did not drink daily (110, 111).
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.5 How many cups of coffee or tea do you usually drink daily?
Put @ for the types vou gdo nof drink daily.

Number of cups

Filtered coffee I

Boiled coffee / french plunger coffee (coarsely ground coffee

for brewing) _——

Instant coffee |

Cups of espresso-based coffee (from coffee-machines,

capsules etc.) ——

Figure 3: Coffee consumption questions from the food frequency questionnaire (FFQ), The
seventh survey of the Tromsg Study 2015-2016 (111).

2.1.4 Outcome variable: Inflammation status
Inflammation, measured as serum CRP levels in mg/dL, was the outcome of this study. During
the laboratory visit, non-fasting blood samples were collected using a light tourniquet that was
released after venipuncture. The serum samples were processed for 60 minutes in room
temperature. These were then centrifuged for 10 minutes at 2000 g and transferred within 1 hour
to plastic tubes, and kept between 1°C and 10°C.

Inflammation status was categorized into two groups. Serum CRP levels of 1.0 mg/dL or less
were considered as normal, and serum CRP levels above 1.0 mg/dL were considered as elevated,

following the general consensus in interpreting CRP levels (49).

2.1.5 Covariates
Data on sex and age (years) were obtained from the National Population Registry of Norway.
Age was categorized into 10-year age groups, with participants aged 80 years and over

categorized into one group due to the small number of participants in these age groups.

Data on educational level (primary/upper secondary/short tertiary/long tertiary), physical activity

level at leisure (sedentary/light/moderate/vigorous), smoking status (current/previous/never),
15



alcohol consumption (never, monthly or less, 2-4 times/month, 2-3 times/week, 4 or more
times/week), and soft drink/sugar consumption (rarely/never, 1-6 glasses/week, 1 glass/ day, 2-
3 glasses/day, 4 or more glasses per/day) were derived from Q1. Data on the use of

antihypertensive medications were also collected from QL.

During the first clinical examination visit, weight and height measurements were taken with light
clothing and no shoes using a Jenix DS-102 scale (DongSahn Jenix, Seoul, Korea).
Measurements taken of body weight and height were used to calculate BMI. BMI derived was
further grouped into four categories according to the World Health Organization (WHO) BMI
criteria: "underweight” for a BMI less than 18.5 kg/m?, "normal weight" for a BMI of 18.5 to
24.9 kg/m?, "overweight" for a BMI of 25 to 29.9 kg/m?, and "obese" for a BMI greater than 30
kg/m? (110).

Resting pulse rate and systolic and diastolic blood pressure were measured on the right arm three
times at one-minute intervals after 2 minutes of seated rest with a Dinamap ProCare 300 (GE
Healthcare, Norway) (111). Hypertension was defined as a systolic blood pressure of 140 mmHg
or higher, mean diastolic blood pressure of 90 mmHg or higher, and/or use of antihypertensive
medications (114).

2.1.6 Ethical considerations and data safety

Data collection for Tromsg7 was approved by the Regional Committees for Medical and
Healthcare Research Ethics (REK, reference 2014/940) and the Norwegian Data Protection
Authority. The study was conducted in accordance with the 1964 Helsinki Declaration and its
later amendments and complied to International Ethical Guidelines for Biomedical Research
Involving Human Subjects and the International Guidelines for Ethical Review of
Epidemiological Studies. All the participants were asked to sign consent forms during their
attendance. The collected data were securely stored in a EUTRO database, and the process was
evaluated and approved by the Norwegian Data Protection Authority (111).

For this specific study, approvals from REK, the Data and Publication Committee (DPU), and
the Norwegian Agency for Shared Services in Education and Research (SIKT) was granted in

January 2024 following the fulfilment of the necessary safety and ethical requirements.
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2.2 Statistical analysis
Stata 18 for Windows was used for all analyses. All analyses were stratified by sex. Statistical

significance was set at p-value <0.05.

2.2.1 Descriptive statistics

Baseline characteristics and coffee consumption patterns are presented stratified by sex.
Categorical variables are presented as numbers with proportions. Continuous variables are
presented as means with standard deviations. Differences across coffee consumption categories
in women and men were tested using ANOVA for continuous variables and the Chi square test

for categorical variables.

2.2.2 Initial descriptive analysis of inflammation status by coffee consumption level
Descriptive statistics were used to describe the proportion of participants with and without
inflammation on total coffee, filtered coffee, boiled coffee, instant coffee, and espresso

consumption.

2.2.3 Logistic regression analysis of inflammation status by sex

Binary logistic regression analysis was performed to investigate the association between coffee
consumption and inflammation. Odds ratios (ORs) and 95% confidence intervals (CI) were
estimated for each of the four coffee consumption categories. Participants who recorded zero (0)
cups of daily consumption were used as the reference group. In the first model, ORs were
calculated for the association between total coffee consumption and inflammation. Secondly, the
associations between the different methods of coffee brewing and inflammation were calculated.
The dependent variable, inflammation, was included as a binary outcome (yes or no). Regression
models were first adjusted for age and then for age and the other confounders: level of education,
BMI, hypertension, physical activity, smoking status, and alcohol consumption. In addition, the
brewing method-specific analyses were adjusted for the three other brewing methods. A Directed
Acyclic Graph (DAG) was used to differentiate possible confounders. Age, BMI, hypertension,

education, physical activity, smoking, alcohol consumption, and soft drink consumption were
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the confounders that were identified (115, 116). The DAG was created using DAGitty’s online

software.

Smoking

P ,--"(.l?‘(\

/ .
Alcohol consumption

Coffee consumption

Inflammation
s
“% £

Hypertension——
BMI :{ F//

Sugary drinks consumption

Physical activity

@ exposure w== causal path
@ outcome == hiasing path

Figure 4: Directed Acyclic Graph (DAG) representing the association between coffee consumption and
inflammation and possible confounders(115).

We also created a binary variable for participants that were included and excluded to investigate
the differences in characteristics between the two groups. Pearson’s chi-square test (for
categorical variables) and Student’s t-test (for continuous variables) were used to examine
potential differences according to sex, age, education, BMI, hypertension status, physical activity
level, smoking status, alcohol intake and sugary drink intake (Supplementary table 1).
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2.2.4 Sensitivity analysis

Coffee consumption is strongly associated with smoking (117, 118) and adjustment for smoking
may not fully eliminate the confounding effects of smoking. To check for possible residual
confounding by smoking status, we performed a logistic regression analysis for total coffee
consumption that was stratified by smoking status in categories (never, former, and current)

(Supplementary table 2).
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3 Results

3.1 Characteristics of study population according to sex and coffee consumption level

The study population comprised 6 411 (53%) women and 6 232 (47%) men. The mean age was
55.5 years for women and 56.5 years for men (Table 1). Among both women and men, zero
coffee consumers were more likely to be younger, and heavy consumers were more likely to be
in the age group 50-59 years. Hypertension was most frequently observed in low-moderate and
high-moderate coffee consumers compared to zero and heavy coffee consumers in both women

and men.

We observed a negative educational gradient in coffee consumption. Heavy coffee consumers in
both women and men were more likely to have an upper secondary education, whereas zero
consumers of coffee were more likely to have a long tertiary education. Compared to the other
levels of coffee consumption, zero coffee consumers in both women and men were more likely
to report light physical activity levels. Women and men who were zero coffee consumers were
more likely to be never smokers compared to the other coffee consumption levels. Heavy coffee

consumers in both women and men were more likely to be current smokers.

Compared to the other levels of coffee consumption, zero coffee consumers were more likely to
consume alcohol once a month or less in both women and men. Conversely, heavy coffee
consumers in both women and men were more likely to consume alcohol 2-4 times a month.
Compared to the other levels of coffee consumption, zero coffee consumers in both women and

men were more likely to consume more soft drinks with sugar.
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Table 1: Baseline characteristics according to sex and coffee consumption level, the seventh survey of the Tromsg Study 2015-2016 (N =

12 643)

Characteristics,
% or mean, (SD)

Age, years

Age group
40-49 years
50-59 years
60-69 years
70-79 years
80+ years
BMI, kg/m2

BMI group
Underweight
Normal weight
Overweight
Obese
Hypertension
No

Yes

Women

Coffee Consumption Categories

Men

Coffee Consumption Categories

Zero- Low- High- Heavy P value Zero- Low- High- Heavy P value
consumer moderate moderate consumer consumer moderate moderate consumer
(0 cups) (1-2 cups) (3-5cups) (=6 cups) (0 cups) (1-2 cups) (3-5cups) (=6 cups)
N=678 N=1166 N=3260 N=1307 N=442 N=692 N=2917 N=2181
49.8 55.6 56.4 56.1 <0.001 52.2 58.4 57.2 56.0 <0.001
(8.6) (11.6) (10.5) (9.8) (10.0) (12.8) (11.2) (10.1)

<0.001 <0.001
60.6 38.9 30.4 28.5 51.1 32.0 31.4 31.6
25.1 24.1 32.0 36.3 26.2 22.8 32.0 31.9
10.8 22.7 25.3 25.9 15.2 22.7 25.6 25.6
3.4 11.1 10.4 8.1 6.1 17.9 9.6 9.6
0.1 3.2 1.9 1.3 1.4 4.6 1.2 1.3
27.4 26.7 26.5 27.3 <0.001 28.6 27.6 27.6 28.0 <0.001
(5.9) (5.0) 4.7 (4.8) (4.8) (3.8) (3.8) (3.9

<0.001 <0.001
1.2 0.8 0.7 0.9 0 0.3 0.1 0.3
385 43.4 414 39.8 23.5 23.1 25.3 21.2
35.0 33.0 37.3 42.0 44.1 51.3 52.4 50.9
25.3 22.8 20.5 22.1 32.4 25.3 22.1 27.6

<0.001 <0.001
77.1 66.6 66.3 67.0 66.6 50.6 54.8 57.0
22.9 33.4 33.7 33.0 39.4 49.4 45.2 43.0
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Education
Primary

Upper secondary
Tertiary, short
Tertiary, long

Physical activity
Sedentary

Light

Moderate
Vigorous

Smoking status
Never smoker
Current smoker
Previous smoker

Alcohol consumption

Never

Monthly or less
2-4 times/ month
2-3 times/ week

4 or more times/ week

Soft drinks/ sugar
Rarely/never

1-6 glasses/ week
1 glass/ day

2-3 glasses/ day

4 or more glasses/ day

10.6
24.9
19.2
45.3

16.7
57.2
23.0
3.1

64.2
7.5
28.3

0.3
49.1
33.6
13.4
3.5

77.4
17.7
2.4
1.9
0.6

17.1
19.5
19.6
43.8

12.4
65.9
18.9
2.8

56.2
5.5
38.3

0.5
32.2
37.6
23.7
6.0

84.4
13.8
1.0
0.8
0.0

BMI: Body mass index; SD: standard deviation

19.8
24.9
18.9
36.4

12.0
66.5
18.9
2.6

40.6
11.0
48.4

0.4
25.7
40.9
26.8
6.2

85.0
14.0
0.6
0.3
0.1

26.1
29.4
17.3
27.4

14.2
65.8
18.2
1.8

23.3
30.3
46.4

1.0
31.7
42.1
21.2
4.0

82.6
16.0
11
0.2
0.1

<0.001

<0.001

<0.001

<0.001

<0.001

17.9
26.7
21.3
34.1

18.1
50.2
26.7
5.0

64.0
9.7
26.3

0.5
41.6
35.3
16.3
6.3

63.8
26.0
5.7
3.6
0.9

15.9
29.6
21.0
335

14.6
53.9
27.5
4.0

53.3
7.1
39.6

0.3

26.9
35.3
27.4
10.1

68.5
26.8
2.9
1.3
05

18.4
28.3
23.1
30.2

13.5
50.6
32.1
3.8

46.8
7.5
45.7

0.2
19.1
41.8
30.7
8.2

69.3
27.6
2.4
0.6
0.1

234
335
21.8
21.3

15.9
51.3
30.0
2.8

31.4
22.2
46.4

0.2
18.9
45.4
28.0
7.5

64.9
30.6
3.2
1.1
0.2

<0.001

<0.001

<0.001

<0.001

<0.001
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Categorical variables are presented as proportions. Continuous variables are presented as means with
SD. offee consumption categories: Zero consumption (0 cups), Low-moderate consumption (1-2 cups),
High-moderate consumption (3-5 cups), Heavy consumption (=6 cups).

BMI categories: Underweight (<18.5kg/m?), Normal weight (18.5-24.9 kg/m?), Overweight (25-29.9
kg/m?), Obese (>30 kg/m?). Hypertension was defined as mean systolic blood-pressure > 140mmHg
and/or mean diastolic blood-pressure <90mmHg, and/or taking antihypertensive medications (WHO).
*A more detailed table with numbers and proportions is provided in Supplementary table 3

3.2 Distribution of women and men according to types of coffee consumed

Filtered coffee was the most frequently consumed coffee, followed by espresso, instant coffee,
and boiled coffee in both women and men (Table 2). Women and men who consumed filtered
coffee were more likely to consume high-moderate levels of coffee. Those who consumed boiled,
instant, and espresso coffee were more likely to consume low-moderate levels of coffee. The
highest proportion of zero consumers was most frequently observed in boiled coffee

consumption. These trends were similar between women and men.

Table 2: Distribution of women and men according to filtered coffee, boiled coffee, instant
coffee, and espresso consumption, the seventh survey of the Tromsg Study 2015-2016
(N=12 643)

Women Men

Method of coffee
brewing, n (%)

Filtered Boiled Instant  Espresso Filtered Boiled Instant  Espresso

coffee coffee coffee coffee coffee coffee
Zero-consumer 2186 5325 5154 4756 1744 5147 5061 4489
(0 cups) (34.1) (83.1) (80.4) (74.2) (28.0) (82.6) (81.2) (72.0)
Low-moderate 1405 687 873 1125 1113 623 738 1000
(1-2 cups/ day) (21.9) (10.7) (13.6) (17.6) (17.9) (10.0) (11.8) (16.1)
High-moderate 2202 317 313 470 2277 312 334 599
(3-5 cups/ day) (34.4) (4.9 (4.9) (7.3) (36.5) (5.0 (5.4) (9.6)
Heavy consumer 618 82 71 60 1098 150 99 144
(=6 cups/ day) (9.6) (1.3) (1.2) (0.9) (17.6) (2.4) (1.6) (2.3)

Proportions are calculated by columns.
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3.3 Inflammation status according to types of coffee consumption

The mean consumption of coffee per day in women and men was similar for those with and

without inflammation (Table 3). Women and men without inflammation were more frequently

high-moderate consumers of coffee in total, and low-moderate and high-moderate consumers of

filtered coffee. For the consumption of boiled coffee, instant coffee, and espresso, majority of

the population did not consume them either in the no inflammation or inflammation group. We

observed a negative trend in coffee consumption in boiled coffee, instant coffee, and espresso

consumption.

Table 3: Distribution of inflammation status according to total, filtered coffee, boiled coffee,
instant coffee, and espresso consumption for women and men in the seventh survey of the
Tromsg Study 2015-2016 (N =12 643)

Women Men

Coffee consumption No inflammation  Inflammation No inflammation  Inflammation

CRP<1.0mg/dL CRP>1.0mg/dL CRP<1.0mg/dL CRP>1.0 mg/dL
N (%) 3433 (53.5) 2 978 (46.5) 3279 (52.6) 2 953 (47.4)
Mean consumption, m(SD) 3.9 (2.8) 3.9(3.1) 4.9 (3.1) 5.0 (3.3)
Total consumption
Zero consumption (0 cups) 318 (9.3) 360 (12.1) 229 (7.0) 213 (7.2)
Low-moderate (1-2 cups/day) 616 (17.9) 550 (18.5) 352 (10.7) 340 (11.5)
High-moderate (3-5 cups/ day) 1841 (53.6) 1419 (47.7) 1595 (48.6) 1322 (44.8)
Heavy consumer (>6 cups/ day) 658 (19.2) 649 (21.8) 1103 (33.6) 1078 (36.5)
Filtered coffee
Zero consumption (0 cups) 1087 (31.7) 1099 (36.9) 909 (27.7) 835 (28.3)
Low-moderate (1-2 cups/day) 805 (23.5) 600 (20.1) 601 (18.3) 512 (17.3)
High-moderate (3-5 cups/ day) 1238 (36.1) 964 (32.4) 1242 (37.9) 1035 (35.1)
Heavy consumer (>6 cups/ day) 303 (8.8) 315 (10.6) 527 (16.1) 571 (19.3)
Boiled coffee
Zero consumption (0 cups) 2859 (83.3) 2466 (82.8) 2694 (82.2) 2453 (83.1)
Low-moderate (1-2 cups/day) 393 (11.5) 294 (9.9) 358 (10.9) 265 (9.0)
High-moderate (3-5 cups/ day) 146 (4.3) 171 (5.7) 154 (4.7) 158 (5.4)
Heavy consumer (>6 cups/ day) 35 (1.0) 47 (1.6) 73 (2.2) 77 (2.6)
Instant coffee
Zero consumption (0 cups) 2743 (79.9) 2411 (81.0) 2669 (81.4) 2392 (81.0)
Low-moderate (1-2 cups/day) 502 (14.6) 371 (12.5) 392 (11.9) 346 (11.7)
High-moderate (3-5 cups/ day) 158 (4.6) 155 (5.2) 168 (5.1) 166 (5.6)
Heavy consumer (>6 cups/ day) 30 (0.9) 41 (1.4) 50 (1.5) 49 (1.7)
Espresso
Zero consumption (0 cups) 2482 (72.3) 2274 (76.4) 2297 (70.1) 2192 (74.2)
Low-moderate (1-2 cups/day) 648 (18.9) 477 (16.0) 566 (17.3) 434 (14.7)
High-moderate (3-5 cups/ day) 268 (7.8) 202 (6.8) 345 (10.5) 254 (8.6)
Heavy consumer (>6 cups/ day) 35 (1.0) 25 (0.8) 71(2.2) 73 (2.5)

*Proportions are calculated by columns.
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3.4 The association between coffee consumption and inflammation
A total of 2978 (46.5%) women and 2953 (47.4%) men had inflammation, with CRP levels of
1.0 mg/dL or higher.

In women, compared to zero coffee consumers, the adjusted odds of having inflammation were
27% lower for low-moderate coffee consumption, 43% lower for high-moderate coffee
consumption, and 41% lower for heavy coffee consumption (Table 4). The adjusted odds of
inflammation were 26% lower for low-moderate, 39% lower for high-moderate, and 33% lower
for heavy consumption of filtered coffee in women. For the consumption of instant coffee, the
adjusted odds of inflammation were 29% lower for low-moderate consumers, and 25% lower for
high-moderate consumers. Odds of inflammation in women with heavy consumption of instant
coffee were similar to that for zero consumers. Similarly, the adjusted odds of inflammation were
23% lower for high-moderate consumption of espresso. Odds of inflammation for espresso
consumption at either low-moderate or heavy consumption were similar to that for zero
consumers. No association was observed between boiled coffee consumption and inflammation

in women.

In men, we found no association between coffee consumption and inflammation, either by total

coffee consumption or coffee type consumed.

Our results from the sensitivity analysis showed that excluding smokers had no effect on the

results (Supplementary table 1).
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Table 4: Odds ratios (ORs) with 95 % confidence intervals (Cl) of inflammation status according to total and types of coffee

consumption in women and men from the seventh survey of the Tromsg Study 2015-2016 (N =12 643)

Total coffee consumed  Filtered coffee Boiled coffee Instant coffee Espresso
Age- Multi- Age- Multi- Age- Multi- Age- Multi- Age- Multi-
adjusted  variable*  adjusted  variable® adjusted  variable® adjusted  variable® adjusted  variable®
OR OR OR OR OR OR OR OR OR OR
95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI
Zero consumers 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Women
Low-moderate  0.69 0.73 0.71 0.74 0.94 0.95 0.79 0.71 0.89 0.97
(1-2 cups/ day) (0.57-0.83) (0.59-0.90) (0.62-0.82) (0.63-0.86) (0.76-1.05) (0.79-1.14) (0.69-0.92) (0.61-0.84) (0.78-1.02) (0.83-1.13)
High-moderate  0.58 0.57 0.72 0.61 1.02 1.00 1.02 0.75 0.91 0.77
(3-5 cups/ day) ~ (0.49-0.69) (0.47-0.70) (0.64-0.82) (0.53-0.71) (1.03-1.63) (0.77-1.31) (0.81-1.23) (0.58-0.97) (0.75-1.10) (0.62-0.97)
Heavy consumer 0.75 0.59 0.96 0.67 1.45 0.76 1.36 1.03 0.86 0.59
(>6 cups/ day) (0.62-0.91) (0.47-0.73) (0.80-1.15) (0.54-0.83) (0.93-2.26) (0.46-1.27) (0.84-2.20) (0.61-1.74) (0.51-1.45) (0.34-1.05)
Men
Low-moderate  0.94 1.05 0.90 0.95 0.84 0.85 0.96 0.93 0.87 0.93
(1-2 cups/ day) (0.74-1.19) (0.81-1.36) (0.77-1.05) (0.80-1.12) (0.71-1.00) (0.71-1.02) (0.82-1.12) (0.79-1.11) (0.76-1.01) (0.80-1.08)
High-moderate  0.82 0.96 0.88 0.89 1.09 1.02 1.04 0.91 0.85 0.86
(3-5 cups/ day)  (0.67-1.00) (0.77-1.19) (0.78-1.00) (0.77-1.03) (0.87-1.38) (0.80-1.31) (0.83-1.30) (0.71-1.16) (0.71-1.01) (0.71-1.05)
Heavy consumer 0.99 0.95 1.15 0.94 1.09 0.83 1.04 0.84 1.21 0.91
(>6 cups/ day) (0.80-1.21) (0.76-1.20) (0.99-1.34) (0.79-1.13) (0.78-1.50) (0.58-1.19) (0.69-1.55) (0.55-1.29) (0.87-1.70) (0.63-1.30)

3Adjusted for covariates. "Adjusted for covariates and mutually adjusted for the consumption of coffee brewed with the other three methods.
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3.5 Characteristics of included and excluded individuals

A total of 12 643 (60%) participants were included, and 8 426 (40%) were excluded from this
study (Supplementary table 2). The two groups had similar BMI, physical activity levels, and
soft drink consumption patterns. However, compared with the participants excluded from the
study, those who were included were more likely to be women, younger, have higher education,

and consume alcohol more often.
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4  Discussion

4.1 Scientific discussion

In this study, total coffee consumption was associated with a lower risk of inflammation in
women but not in men. We further found an association between filtered coffee, instant coffee,
and espresso consumption and a lower risk of inflammation in women; however, no association
was found for boiled coffee consumption. High-moderate consumption of coffee in women was

associated with the lowest risk of inflammation.

Our findings are in line with those of various studies that reported that coffee consumption is
inversely associated with inflammation (40, 63, 85, 89, 96, 101, 104, 108). In a dose—response
meta-analysis conducted by Moua et al., an inverse association was found between coffee
consumption and CRP level (94). A total of 11 studies were included in the meta-analysis, with
six studies including both women and men, two included only women and three included only
men (100, 119-121). Three studies were conducted in Asia, three in the United States, and five
in Europe. The study participants were similar to our study participants, as they included both
women and men from Europe. However, the studies included in the meta-analysis involved
younger participants aged 18 years and over as opposed to the current study with participants
aged 40 years and over. Three of the studies included in the meta-analysis investigated
associations separately by sex (94). An inverse association between coffee consumption and
CRP levels among European women and Japanese men was reported, but a positive association
was observed in European men (94). However, our study found no significant association

between coffee consumption and CRP level in men.

From the meta-analysis, of studies that included only women, coffee consumption was found
to be inversely related to CRP (100, 119). In the studies that included only men, no association
between coffee consumption and CRP was found in one study (94, 100). In the second study
with only men, they found that heightened acute inflammatory response to mental stress was
positively associated with coffee consumption in men (94, 120). However, they concluded that
the results could be as a result of residual or undetected confounding (120). The third study
with only men however investigated the association between tea consumption and CRP, but not

coffee consumption (94, 121).
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Moua et al. also reported that a previous meta-analysis of the association between coffee
consumption and blood CRP levels showed no associations, but substantial evidence of

heterogeneity between studies was observed (94, 122). They further mentioned that cup volume

was not considered in the study (94). This could be the reason for the conflicting results, in

addition to women and men being analyzed together.

Rebello et al., reported that the habitual consumption of coffee has beneficial effects on the
health status of participants, particularly on insulin sensitivity in a cross-sectional study using
data from the Singapore Prospective study-2 (SP2) (96). However, coffee consumption was not
found to be associated with CRP levels, in contrast to the current findings. This difference could
be largely due to variation in cup volume owing to differences in geographical location, leading
to different biological effects of coffee (94). In addition, the associations were not investigated

separately for women and men.

Both low-moderate and high-moderate consumption of instant coffee, and high-moderate
consumption of espresso were associated with lower risks of inflammation in women in our
study. In a cross-sectional study that included 730 healthy women and 663 women with type 2
diabetes, it was found that a higher consumption of filtered coffee (>2 cups per day) was
associated with lower plasma levels of CRP in both healthy and diabetic women (101). An
inverse association between filtered coffee consumption and markers of inflammation in

women was also found in another study (102).

In a study estimating the association between coffee and subclinical inflammation biomarkers,
including CRP, higher habitual coffee intake, including filtered coffee and espresso, was
similarly found to be associated with lower circulating levels of CRP (123). A systematic
review of 15 clinical studies has revealed that consuming coffee over several weeks is generally
associated with a lower risk of inflammation (99). O’Keefe et al. also reported that habitually
consuming 3-4 cups of coffee habitually was safe and linked to the most benefits (102).
However, they did not stratify the analyses according to sex.

The ATTICA Greek study reported results contrary to ours (124). They found a positive
association between moderate to high coffee consumption and increased inflammation (124).

The differences in socio-demographic characteristics between the study populations could be
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the first reason for this difference. Coffee consumption patterns differ between Greece and
Norway. Similarly, as cup volume varies by geographical location, the number of bioactive
compounds consumed is affected, and subsequently, their biological effects (94). Secondly, the
consumption of only filtered coffee in the ATTICA study was very low (8% of women and
12% of men) compared to our current study (66% of women and 72% of men). Most
participants reported drinking both filtered and unfiltered coffee; therefor it was not possible to

make comparisons between the different types of coffee (124).

In addition, all types of reported coffee, including instant coffee, brewed coffee, Greek-type
coffee, cappuccino, and filtered coffee, were combined, and not analyzed separately. An
important factor to consider is that, in Greece, the two most consumed coffee types are Greek-
type coffee, which is a type of boiled coffee, and instant coffee (125, 126). Studies have shown
that boiled coffee contains higher levels of diterpenes (67, 84). Since the types of coffee
consumed were not analyzed separately, it is possible that coffee consumption that was reported
by the study participants was dominated by these two types of coffee, leading to a positive
association between moderate to high coffee consumption and increased inflammation. In our
analyses, we did not find any association between the consumption of boiled coffee, and instant
coffee at high-moderate and heavy consumption levels. This could partly explain the conflicting
conclusion in the ATTICA study.

4.1.1 Pathophysiological considerations explaining sex differences

In the regulation of physiology and pathology, sex has been identified as a major variable which
has led to the inclusion of sex differences in biomedical research (127). Many diseases affect
both sexes disproportionally. It has been well established that the severity and progression of
diseases that affect the immune system, specifically inflammation differ strongly between sexes
regarding disease pattern and therapy (33, 34, 36, 127). This is mainly because sex is a
biological variable that affects immune system functions (33). Sex chromosomes and hormones
influence the regulation of immune responses in the body (34). As women and men have
different sex chromosomes and hormones, it is apparent that there are differences in how each

sex reacts to foreign stimuli.
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Effective immunity is dependent on a well-coordinated immune response controlled by
genetics, the environment, and hormones that modify the response to pathogens or tissue
damage in a sex-specific manner (36). It is therefore not surprising that the incidence and
severity of inflammatory diseases are sex-biased given that inflammation that is unresolved is

caused by innate and adaptive immune responses that are strongly influenced by sex (127).

The bioactive compounds in coffee, such as caffeic acid, chlorogenic acids, trigonelline,
diterpenes, and melanoidins are among the constituents of coffee and have been widely
researched due to their potential effects on health (75, 76, 128, 129). Genetic differences
between the two sexes can influence the metabolism effects of these compounds (128). Phenolic
compounds in coffee are likewise metabolized differently in women and men (128). CYP1Al,
CYP1A2, CYP2A6, CYP2D6, CYP2EL, CYP3A4, CYP3AS5, NAT2, and XO are a group of
drug-metabolizing enzymes involved in the metabolism of caffeine (130, 131). CYP1A2 has
been reported to be responsible for over 95% of the initial metabolism of caffeine (132). Men
appear to have higher amounts of CYP1A2 than women (130, 133). Several studies conducted
on drug metabolism have also found that the activities of CYP2B6, CYP2A6, and CYP3A are
higher in women than in men. However, the activity of the enzymes CYP2D6 and CYPZ2EL in
addition to CYP1A2 have been reported to be higher in men (128, 134, 135).

These differences between women and men may help explain why we found significant

associations between coffee consumption and inflammation in women but not in men.

4.2 Methodological considerations

4.2.1 Study design

A cross-sectional study design was used to assess the association between coffee consumption
and inflammation in both women and men. Although cross-sectional studies are useful in
investigating associations at a given point in time, they are innately limited in demonstrating
causality (136). As such, when interpreting the results of this study, associations and not
causality should be used, as it is not possible to infer a causal relationship. However, in the

present study, the exposure variable, usual coffee consumption, was estimated for a period in
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the past, whereas serum CRP levels were measured at the first laboratory visit during data
collection. This helps to follow the timeline and address temporality in our study.

4.2.2 Selection bias

Selection bias occurs due to any systematic error in selecting the study participants or factors
that affect participation in the study (137). It arises because of the study participants not being
representative of the general population from which the sample was taken, leading to systematic
differences between participants and non-participants. Consequently, the association between
exposure and outcome may differ between those in the study and those who are not. In instances
of low participation, several issues can arise, especially if there are differences in socio-

demographic characteristics between responders and non-responders.

In Tromsg7, the high response rate of 65%, coupled with the fact that all inhabitants aged 40
years and over were invited, increased the internal validity of the study, ensuring that the
participants in the study are representative of general population. However, the non-attendance
of the 35% could introduce selection bias into the study if there were systematic differences
between the participants and non-participants. Non-responders in a survey are usually different
from the study participants in both socio-demographic and lifestyle aspects (138), which can
consequently affect the measured association. There is also the possibility that more healthy,
middle-aged, and physically active individuals participated in the study than older individuals
with poorer health, creating a healthy participant bias (139).

Notwithstanding, the Tromsg7 sample has been reported to be representative of the Tromsg
population (111, 138, 140). A study (138) comparing the sociodemographic characteristics
among participants with non-participants found that the mean age of participants and non-
participants were similar. It also found that men and participants with a shorter tertiary
education were less likely to participate. However, in the present study, men are equally
represented in the study sample with the proportion of men being 49.3%. Moreover, participants
with longer tertiary education among women made up the largest proportion, while in men,

they were the second largest proportion after upper secondary education. Thus, our study
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sample defies these generalizations, making the findings more representative of the general
population of Norway.

Excluding participants with missing data could reduce the power size of the sample. However,
the number of participants with missing data on the covariates was low (14%) in the current
study. From our analysis on the included and excluded participants, we found that participants
who were included in the study were younger, had long longer education and drank more
alcohol. However, we had enough participants in each coffee category to produce statistically

significant results ( Supplementary table 2).

4.2.3 Information bias

In epidemiological studies, information bias arises because of systematic errors in measuring
the exposure and/ or outcome variables or covariates. It occurs during data collection and can
result in either differential or non-differential misclassification (137). In non-differential
misclassification, the errors in the measurement of an exposure are the same for participants
with and without the outcome. In differential misclassification however, the errors in the

measurement of an exposure differ between participants with and without the outcome (137).

In this study, information on coffee consumption and some covariates was collected from the
self-reported FFQ (111). Although the FFQ has been validated (111), it is still susceptible to
recall bias and measurement errors, as with any self-reported dietary assessment tool. As such,
a misclassification, precisely non-differential misclassification, is possible to some degree.
However, the FFQ used in the current study was validated with a 24-hours dietary recall
assessment method. This method can capture a thorough report of the dietary intake of
responders over the last 24 hours (113). It has also been recommended by the European Food
Safety Authority (EFSA) as the preferred method for validating food intake for adults (141).

The use of online questionnaires also improved data quality and reduced risk of
misclassification through reduced administrative burden. Using online questionnaire also made

it possible to have a hierarchal structure of the questionnaires with less participant burden (111).

In Tromsg7, information on the consumption of other types of coffee like cappuccino, café
latte, macchiato, and decaffeinated coffee were absent as these methods of brewing coffee were
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not included in the questionnaires. It is therefore possible to underestimate the total coffee
consumption for some participants, thereby resulting in most likely non-differential

misclassification.

In addition, there was no standardized cup size in reporting coffee consumption, making it
difficult to estimate the exact amount of coffee that was consumed. Over reporting and
underreporting of coffee consumption is the greatest concern here because of differences in cup
sizes used. However, all participants were from the Troms municipality, and it is likely that

similar cup sizes were used.

Self-reported lifestyle factors, which are often included as covariates in studies, are especially
prone to measurement errors leading to information bias. Study participants tend to overreport
qualities that are deemed positive, such as physical activity, and underreport negative qualities
such as smoking and alcohol consumption (142). Apart from age which was collected from the
national registry, and BMI and hypertension status that were calculated from measurements
taken at the physical examination, the other covariates included in the study were self-reported,

thereby contributing to possible misclassification of the study participants.

Notwithstanding, validation studies on self-reported variables have been conducted and found
to be accurate (138). Also, a study to assess the validity of self-reported educational level in

Tromsg7 found that the reported data was adequately complete and correct (140).

4.2.4 Confounding

In confounding, the effect of the exposure of interest is associated with the effect of another
variable thereby obscuring the real effect of an exposure on the outcome (143, 144). The failure
to adjust for confounders in analyses can lead to biases in the estimates in both directions,
thereby leading to incorrect conclusions (145). In observational studies, residual confounding
is a general concern. There are likely to be residual confounders in this study even though we
identified possible confounders using a DAG and adjusted for them accordingly in the models.
This could be due to measurement error of a confounder, and possible undetected confounders

in the study.
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We conducted a sensitivity analysis on smoking status to investigate the possible residual
confounding by smoking status, which was the most important confounder in our study.
Smoking has been strongly associated with coffee consumption in both clinical and
epidemiological studies (118, 146-148). More smokers are known to be coffee consumers than
nonsmokers (118). In the present study, we also found that heavy consumers of coffee were
more likely to be current smokers. However, our results did not change after excluding smokers

from the analyses, thus adding robustness to our results.

We used DAG to assist in the selection of covariates for the statistical analyses and to identify
potential confounders. This was done to minimize the effects of confounding and help to
improve the internal validity of the results (115, 116).

4.2.5 Strengths and limitations

The large sample size of Tromsg7, combined with the high response rate make it a favorable
alternative to carry out this research. With a response rate of 65%, the study sample is very
likely representative of the population of Tromsg and of a general Norwegian or Nordic
population. This is because the Tromsg municipality shares similar demographic qualities with
the general population of Norway (138). Due to the high participation level, there were enough
participants in each coffee consumption category, allowing us to perform more precise

analyses.

By running the analyses sex-specific, we were able to present evidence that is strong and
representative of each sex, and not merely due to chance (149). Furthermore, each sex makes
up approximately 50% (50.7% women and 49.3% men) of the current study population, so sex-
specific findings which are evident can have widespread significance (149). The study thus
presents accurate findings for both sexes unlike other studies that combine analyses. From our
study, we found that combing analyses for the two sexes would have led to underestimation of
the association between coffee consumption in women and the overestimation of the association

in men, leading to wrong inferences.

In this study, by including filtered coffee, boiled coffee, instant coffee, and espresso, we have
added to current knowledge on the association between the different types of coffee brewing
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methods and inflammation. Few studies have been carried out especially on the consumption
of espresso, and results are varied (150). Including this method of coffee brew is valuable as its
consumption is becoming increasingly popular. In addition, CRP levels were measured by
trained laboratory technicians to ensure quality of the data provided. The use of a standardized
measurement procedure increases the internal validity of the study. We are therefore confident
of the internal validity of the outcome variable.

The main weakness of the present study is the use of a cross-sectional study design, as they are
not the best to investigate causality and associations. Cross-sectional studies have also been
reported to not be able to investigate the temporality between outcomes and risk factors. The
other limitation is most of the data variables being self-reported. However, several studies that
have assessed the validity of the Tromsg7 data have reported that the data reported are valid
and representative of the Troms municipality population (112, 138, 140). The possibility of

information bias in the study can however not be ruled out.

4.2.6 Relevance

This study brings on board sex-specific findings about the association between coffee
consumption and inflammation measured by CRP levels. It reiterates the importance of sex
specific research and confirms studies that have reported that associations should be explored
separately for women and men. It further strengthens the findings of studies that have reported
that the moderate intake of coffee, particularly filtered coffee, can have beneficial effects on
women’s health, by using a heavy coffee drinking population. By including espresso and instant
coffee, we provide information on these coffee types that are becoming increasingly popular in

Norway and the world at large.

As mentioned previously, Norway is a heavy coffee drinking country, and providing results
that are relevant to the population can help shape the public health of the country through
appropriate health policies. Our findings may also contribute to a significant impact on disease
risk clinically. Furthermore, information from this study could be used in the management of
inflammatory diseases through personalized public health interventions.
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5 Conclusion

This study indicates that the high moderate (3-5 cups) consumption of coffee, including filtered
coffee, instant coffee, and espresso, is associated with lower risk of inflammation in women.
We found no associations between coffee consumption and inflammation in men. Further
studies are recommended to understand the underlying mechanisms of these sex differences.

43



6 References

1. Medzhitov R. Origin and physiological roles of inflammation. Nature.
2008;454(7203):428-35.

2. Talbot S, Foster SL, Woolf CJ. Neuroimmunity: Physiology and Pathology. Annu Rev
Immunol. 2016;34:421-47.

3. Nathan C. Points of control in inflammation. Nature. 2002;420(6917):846-52.

4. Pahwa R, Goyal A, Jialal I. Chronic inflammation. Treasure Island (FL): StatPearls
Publishing; 2023.

5. Lawrence T, Gilroy D. Chronic inflammation: a failure of resolution? International
journal of experimental pathology. 2007;88(2):85-94.

6. Ahmed AU. An overview of inflammation: mechanism and consequences. Frontiers in
Biology. 2011;6(4):274-81.

7. Roe K. An inflammation classification system using cytokine parameters. Scand J
Immunol. 2021;93(2):e12970.

8. Aksu K, Donmez A, Keser G. Inflammation-induced thrombosis: mechanisms, disease

associations and management. Current pharmaceutical design. 2012;18(11):1478-93.

9. Germolec DR, Shipkowski KA, Frawley RP, Evans E. Markers of Inflammation.
Immunotoxicity Testing. New York, NY: Humana Press; 2018. p. 57-79.

10.  Ansar W, Ghosh S. Inflammation and Inflammatory Diseases, Markers, and Mediators:
Role of CRP in Some Inflammatory Diseases. Biology of C Reactive Protein in Health and
Disease. 2016:67-107.

11.  Furman D, Campisi J, Verdin E, Carrera-Bastos P, Targ S, Franceschi C, et al. Chronic
inflammation in the etiology of disease across the life span. Nat Med. 2019;25(12):1822-32.
12.  Aghasafari P, George U, Pidaparti R. A review of inflammatory mechanism in airway
diseases. Inflammation Research. 2019;68:59-74.

13. Ahmad HI, Jabbar A, Mushtaq N, Javed Z, Hayyat MU, Bashir J, et al. Immune
tolerance vs. Immune resistance: the interaction between host and pathogens in infectious
diseases. Frontiers in Veterinary Science. 2022;9:827407.

14.  Hannoodee S, Nasuruddin DN. Acute inflammatory response. Treasure Island (FL):
StatPearls Publishing; 2020.

15.  JiJ, Yuan M, Ji R. Inflammation and Pain. Neuroimmune Interactions in Pain: Springer,
Cham; 2023. p. 17-41.

16. Munn LL. Cancer and inflammation. Wiley Interdisciplinary Reviews: Systems Biology
and Medicine. 2017;9(2):e1370.

17.  Schaue D, McBride WH. Links between innate immunity and normal tissue
radiobiology. Radiation research. 2010;173(4):406-17.

18.  Granger DN, Senchenkova E. Inflammation and the Microcirculation. 2010.

19. Dray A. Inflammatory mediators of pain. British journal of anaesthesia.
1995;75(2):125-31.

20. Ronchetti S, Migliorati G, Delfino D. Association of inflammatory mediators with pain
perception. Biomedicine & pharmacotherapy. 2017;96:1445-52.

21. Egger G, Dixon J. Beyond obesity and lifestyle: a review of 21st century chronic disease
determinants. BioMed research international. 2014;2014.

22.  Abdulkhaleg L, Assi M, Abdullah R, Zamri-Saad M, Taufig-Yap Y, Hezmee M. The
crucial roles of inflammatory mediators in inflammation: A review. Veterinary world.
2018;11(5):627.

44



23.  Gilroy D, Lawrence T. The resolution of acute inflammation: A'tipping point'in the
development of chronic inflammatory diseases. Progress in Inflammation Research. 2007;65:1.
24.  Voscopoulos C, Lema M. When does acute pain become chronic? British journal of
anaesthesia. 2010;105(suppl_1):i69-i85.

25.  Freire MO, Van Dyke TE. Natural resolution of inflammation. Periodontology 2000.
2013;63(1):149-64.

26.  Cruvinel WdM, Mesquita Junior D, Aradjo JAP, Catelan TTT, Souza AWSd, Silva
NPd, et al. Immune system: Part I. Fundamentals of innate immunity with emphasis on
molecular and cellular mechanisms of inflammatory response. Revista brasileira de
reumatologia. 2010;50:434-47.

27. Ward PA. Acute and chronic inflammation. Fundamentals of inflammation. 2010;3:1-
16.

28.  Sherwood ER, Toliver-Kinsky T. Mechanisms of the inflammatory response. Best
Practice & Research Clinical Anaesthesiology. 2004;18(3):385-405.

29.  Headland SE, Norling LV. The resolution of inflammation: Principles and challenges.
In Seminars in immunology. 2015;27(3):149-60.

30. Serhan CN, Brain SD, Buckley CD, Gilroy DW, Haslett C, O’Neill LA, et al. Resolution
of inflammation: state of the art, definitions and terms. FASEB journal: official publication of
the Federation of American Societies for Experimental Biology. 2007;21(2):325.

31.  Slavich GM. Understanding inflammation, its regulation, and relevance for health: a top
scientific and public priority. Brain Behav Immun. 2015;45:13-4.

32. Manabe I. Chronic inflammation links cardiovascular, metabolic and renal diseases.
Circulation Journal. 2011;75(12):2739-48.

33.  Klein SL, Flanagan KL. Sex differences in immune responses. Nat Rev Immunol.
2016;16(10):626-38.

34.  Trabace L, Roviezzo F, Rossi A. Editorial: Sex Differences in Inflammatory Diseases.
Front Pharmacol. 2022;13:9628609.

35.  Zore T, Palafox M, Reue K. Sex differences in obesity, lipid metabolism, and
inflammation-A role for the sex chromosomes? Mol Metab. 2018;15:35-44.

36.  Di Florio DN, Sin J, Coronado MJ, Atwal PS, Fairweather D. Sex differences in
inflammation, redox biology, mitochondria and autoimmunity. Redox Biol. 2020;31:101482.
37.  Finch CE, Crimmins EM. Inflammatory exposure and historical changes in human life-
spans. Science. 2004;305(5691):1736-9.

38.  Stankov SV. Definition of inflammation, causes of inflammation and possible anti-
inflammatory strategies. Open Inflamm J. 2012;5(1):1-9.

39.  Pritzker KPH. Blood-based biomarkers of chronic inflammation. Expert Rev Mol
Diagn. 2023;23(6):495-504.

40. Colombo R, Papetti A. Decaffeinated coffee and its benefits on health: focus on
systemic disorders. Crit Rev Food Sci Nutr. 2021;61(15):2506-22.

41.  Ansar W, Ghosh S. C-reactive protein and the biology of disease. Immunol Res.
2013;56(1):131-42.

42.  Sproston NR, Ashworth JJ. Role of C-Reactive Protein at Sites of Inflammation and
Infection: Frontiers Media; 2018.

43.  Volanakis JE. Human C-reactive protein: expression, structure, and function. Mol
Immunol. 2001;38(2-3):189-97.

44.  Arroyo-Espliguero R, Avanzas P, Cosin-Sales J, Aldama G, Pizzi C, Kaski JC. C-
reactive protein elevation and disease activity in patients with coronary artery disease. European
heart journal. 2004;25(5):401-8.

45



45.  Vermeire S, Van Assche G, Rutgeerts P. The role of C-reactive protein as an
inflammatory marker in gastrointestinal diseases. Nature clinical practice Gastroenterology &
hepatology. 2005;2(12):580-6.

46.  Clyne B, Olshaker JS. The C-reactive protein. J Emerg Med. 1999;17(6):1019-25.

47.  Gendrel D, Raymond J, Coste J, Moulin F, Lorrot M, Guerin S, et al. Comparison of
procalcitonin with C-reactive protein, interleukin 6 and interferon-alpha for differentiation of
bacterial vs. viral infections. The Pediatric infectious disease journal. 1999;18(10):875-81.

48.  Pepys MB, Hirschfield GM. C-reactive protein: a critical update. J Clin Invest.
2003;111(12):1805-12.

49.  Nehring SM, Goyal A, Patel BC. C Reactive Protein. StatPearls. Treasure Island
(FL)2024.

50.  Di Napoli M, Schwaninger M, Cappelli R, Ceccarelli E, Di Gianfilippo G, Donati C, et
al. Evaluation of C-reactive protein measurement for assessing the risk and prognosis in
ischemic stroke: a statement for health care professionals from the CRP Pooling Project
members. Stroke. 2005;36(6):1316-29.

51.  Rietzschel E, De Buyzere M. High-sensitive C-reactive protein: universal prognostic
and causative biomarker in heart disease? Biomarkers in medicine. 2012;6(1):19-34.

52.  Luan Y-y, Yin C-h, Yao Y-m. Update advances on C-reactive protein in COVID-19 and
other viral infections. Frontiers in Immunology. 2021;12:720363.

53.  Macy EM, Hayes TE, Tracy RP. Variability in the measurement of C-reactive protein
in healthy subjects: implications for reference intervals and epidemiological applications.
Clinical chemistry. 1997;43(1):52-8.

54.  Ledue TB, Rifai N. Preanalytic and analytic sources of variations in C-reactive protein
measurement: implications for cardiovascular disease risk assessment. Clinical Chemistry.
2003;49(8):1258-71.

55.  Kushner I, Antonelli MJ. What should we regard as an “elevated” C-reactive protein
level? Annals of internal medicine. 2015;163(4):326.

56. Iseki K, Tozawa M, Yoshi S, Fukiyama K. Serum C-reactive protein (CRP) and risk of
death in chronic dialysis patients. Nephrology Dialysis Transplantation. 1999;14(8):1956-60.
57. Kao PC, Shiesh S-C, Wu T-J. Serum C-reactive protein as a marker for wellness
assessment. Annals of clinical & laboratory science. 2006;36(2):163-9.

58.  World Health Organization. C-reactive protein concentrations as a marker of
inflammation or infection for interpreting biomarkers of micronutrient status. World Health
Organization; 2014.

59.  Musunuru K, Kral BG, Blumenthal RS, Fuster V, Campbell CY, Gluckman TJ, et al.
The use of high-sensitivity assays for C-reactive protein in clinical practice. Nature clinical
practice Cardiovascular medicine. 2008;5(10):621-35.

60.  Vodolazkaia A, Bossuyt X, Fassbender A, Kyama CM, Meuleman C, Peeraer K, et al.
A high sensitivity assay is more accurate than a classical assay for the measurement of plasma
CRP levels in endometriosis. Reproductive Biology and Endocrinology. 2011;9:1-9.

61.  Jarvisalo MJ, Harmoinen A, Hakanen M, Paakkunainen U, Viikari J, Hartiala J, et al.
Elevated serum C-reactive protein levels and early arterial changes in healthy children.
Avrteriosclerosis, thrombosis, and vascular biology. 2002;22(8):1323-8.

62. Stenvinkel P, Wanner C, Metzger T, Heimbirger O, Mallamaci F, Tripepi G, et al.
Inflammation and outcome in end-stage renal failure: does female gender constitute a survival
advantage? Kidney Int. 2002;62(5):1791-8.

63. Dludla PV, Cirilli 1, Marcheggiani F, Silvestri S, Orlando P, Muvhulawa N, et al.
Potential Benefits of Coffee Consumption on Improving Biomarkers of Oxidative Stress and

46



Inflammation in Healthy Individuals and Those at Increased Risk of Cardiovascular Disease.
Molecules (Basel, Switzerland). 2023.

64.  Farah A. Coffee constituents. Coffee: Emerging health effects and disease prevention.
2012;1:22-58.

65.  Wolf A, Bray GA, Popkin BM. A short history of beverages and how our body treats
them. Obes Rev. 2008;9(2):151-64.

66. International Cofee Organization. Coffee report and outlook. 2023.

67.  Martini D, Del Bo C, Tassotti M, Riso P, Del Rio D, Brighenti F, et al. Coffee
Consumption and Oxidative Stress: A Review of Human Intervention Studies. Molecules.
2016;21(8).

68.  Leroy T, Ribeyre F, Bertrand B, Charmetant P, Dufour M, Montagnon C, et al. Genetics
of coffee quality. Brazilian journal of plant physiology. 2006;18:229-42.

69. Hameed A, Hussain SA, Suleria HAR. “Coffee Bean-Related” agroecological factors
affecting the coffee. Co-evolution of secondary metabolites. 2020:641-705.

70.  Fadri RA, Sayuti K, Nazir N, Suliansyah I. Sensory quality profile of ranah minang
arabica coffee specialty. Int J Adv Sci Eng Inf Technol. 2021;11:281-90.

71.  Torres-Valenzuela LS, Serna-Jiménez JA, Martinez K. Coffee by-products: Nowadays
and perspectives. Coffee—Production and Research. 2020:1-18.

72.  Meletis CD. Coffee—functional food and medicinal herb. Alternative & Complementary
Therapies. 2006;12(1):7-13.

73.  Nieber K. The Impact of Coffee on Health. Planta Med. 2017;83(16):1256-63.

74.  Rojas-Gonzalez A, Figueroa-Hernandez CY, Gonzalez-Rios O, Suarez-Quiroz ML,
Gonzalez-Amaro RM, Hernandez-Estrada ZJ, et al. Coffee Chlorogenic Acids Incorporation
for Bioactivity Enhancement of Foods: A Review. Molecules. 2022;27(11).

75.  Lanuza F, Zamora-Ros R, Bondonno NP, Merono T, Rostgaard-Hansen AL, Riccardi
G, et al. Dietary polyphenols, metabolic syndrome and cardiometabolic risk factors: An
observational study based on the DCH-NG subcohort. Nutr Metab Cardiovasc Dis.
2023;33(6):1167-78.

76. Del Bo’ C, Bernardi S, Marino M, Porrini M, Tucci M, Guglielmetti S, et al. Systematic
review on polyphenol intake and health outcomes: is there sufficient evidence to define a
health-promoting polyphenol-rich dietary pattern? Nutrients. 2019;11(6):1355.

77.  Temple JL, Bernard C, Lipshultz SE, Czachor JD, Westphal JA, Mestre MA. The Safety
of Ingested Caffeine: A Comprehensive Review. Front Psychiatry. 2017;8:80.

78.  Nehlig A. Are we dependent upon coffee and caffeine? A review on human and animal
data. Neurosci Biobehav Rev. 1999;23(4):563-76.

79.  Heckman MA, Weil J, De Mejia EG. Caffeine (1, 3, 7 - trimethylxanthine) in foods: a
comprehensive review on consumption, functionality, safety, and regulatory matters. Journal
of food science. 2010;75(3):R77-R87.

80.  Alsabri SG, Mari WO, Younes S, Elsadawi MA, Oroszi TL. Kinetic and dynamic
description of caffeine. Journal of Caffeine and Adenosine Research. 2018;8(1):3-9.

81.  dePaula J, Farah A. Caffeine consumption through coffee: Content in the beverage,
metabolism, health benefits and risks. Beverages. 2019;5(2):37.

82.  Sawyer DA, Julia HL, Turin AC. Caffeine and human behavior: arousal, anxiety, and
performance effects. Journal of Behavioral Medicine. 1982;5:415-39.

83.  Hindmarch I, Rigney U, Stanley N, Quinlan P, Rycroft J, Lane J. A naturalistic
investigation of the effects of day-long consumption of tea, coffee and water on alertness, sleep
onset and sleep quality. Psychopharmacology. 2000;149:203-16.

47



84.  Cavin C, Holzhaeuser D, Scharf G, Constable A, Huber WW, Schilter B. Cafestol and
kahweol, two coffee specific diterpenes with anticarcinogenic activity. Food Chem Toxicol.
2002;40(8):1155-63.

85.  Ranheim T, Halvorsen B. Coffee consumption and human health-beneficial or
detrimental?—Mechanisms for effects of coffee consumption on different risk factors for
cardiovascular disease and type 2 diabetes mellitus. Molecular nutrition & food research.
2005;49(3):274-84.

86.  Urgert R, Katan MB. The cholesterol-raising factor from coffee beans. Annu Rev Nutr.
1997;17:305-24.

87.  Salazar-Martinez E, Willett WC, Ascherio A, Manson JE, Leitzmann MF, Stampfer MJ,
et al. Coffee consumption and risk for type 2 diabetes mellitus. Annals of internal medicine.
2004;140(1):1-8.

88.  Butt MS, Sultan MT. Coffee and its consumption: benefits and risks. Critical reviews in
food science and nutrition. 2011;51(4):363-73.

89. Poole R, Kennedy OJ, Roderick P, Fallowfield JA, Hayes PC, Parkes J. Coffee
consumption and health: umbrella review of meta-analyses of multiple health outcomes. BMJ.
2017;359:j5024.

90. US Food and Drug Administration. Spilling the Beans: How Much Caffeine is Too
Much? [

91.  World Health Organization. Diet, nutrition, and the prevention of chronic diseases:
report of a joint WHO/FAOQO expert consultation: World Health Organization; 2003.

92.  Dam RMyv, Hu FB, Willett WC. Coffee, Caffeine, and Health. New England Journal of
Medicine. 2020;383(4):369-78.

93.  Nguyen TN, Cherepakhin OS, Eng DK, Kawasumi M. Caffeinated or decaffeinated
coffee consumption and risk of cancer incidence: meta-analyses of prospective cohort studies.
medRxiv. 2023:2023.08.07.23293443.

94. Moua ED, Hu C, Day N, Hord NG, Takata Y. Coffee Consumption and C-Reactive
Protein Levels: A Systematic Review and Meta-Analysis. Nutrients. 2020;12(5).

95.  O'Connor MF, Irwin MR. Links between behavioral factors and inflammation. Clinical
pharmacology and therapeutics. 2010;87(4):479-82.

96. Rebello SA, Chen CH, Naidoo N, al. e. Coffee and tea consumption in relation to
inflammation and basal glucose metabolism in a multi-ethnic Asian population: a cross-
sectional study. Nutritional Journal. 2011;10(61).

97.  Yamashita K, Yatsuya H, Muramatsu T, Toyoshima H, Murohara T, Tamakoshi K.
Association of coffee consumption with serum adiponectin, leptin, inflammation and metabolic
markers in Japanese workers: a cross-sectional study. Nutr Diabetes. 2012;2(4):e33.

98.  van Dam RM. Coffee consumption and risk of type 2 diabetes, cardiovascular diseases,
and cancer. Appl Physiol Nutr Metab. 2008;33(6):1269-83.

99.  Paiva C, Beserra B, Reis C, Dorea JG, Da Costa T, Amato AA. Consumption of coffee
or caffeine and serum concentration of inflammatory markers: A systematic review. Crit Rev
Food Sci Nutr. 2019;59(4):652-63.

100. Hang D, Kvaerner AS, Ma W, Hu Y, Tabung FK, Nan H, et al. Coffee consumption and
plasma biomarkers of metabolic and inflammatory pathways in US health professionals. Am J
Clin Nutr. 2019;109(3):635-47.

101. Lopez-Garcia E, van Dam RM, Qi L, Hu FB. Coffee consumption and markers of
inflammation and endothelial dysfunction in healthy and diabetic women. Am J Clin Nutr.
2006;84(4):888-93.

48



102. O'Keefe JH, DiNicolantonio JJ, Lavie CJ. Coffee for Cardioprotection and Longevity.
Prog Cardiovasc Dis. 2018;61(1):38-42.

103. Lukic M, Jareid M, Weiderpass E, Braaten T. Coffee consumption and the risk of
malignant melanoma in the Norwegian Women and Cancer (NOWAC) Study. BMC Cancer.
2016;16:562.

104. Bonita JS, Mandarano M, Shuta D, Vinson J. Coffee and cardiovascular disease: in
vitro, cellular, animal, and human studies. Pharmacol Res. 2007;55(3):187-98.

105. Zhao Y, Lai Y, Konijnenberg H, Huerta JM, Vinagre-Aragon A, Sabin JA, et al.
Association of Coffee Consumption and Prediagnostic Caffeine Metabolites With Incident
Parkinson Disease in a Population-Based Cohort. Neurology. 2024;102(8):e209201.

106. Refsum H, Nurk E, Smith AD, Ueland PM, Gjesdal CG, Bjelland I, et al. The Hordaland
Homocysteine Study: a community-based study of homocysteine, its determinants, and
associations with disease. The Journal of nutrition. 2006;136(6):1731S-40S.

107. Chrysohoou C, Panagiotakos DB, Pitsavos C, Zeimbekis A, Zampelas A,
Papademetriou L, et al. The associations between smoking, physical activity, dietary habits and
plasma homocysteine levels in cardiovascular disease-free people: the ‘ATTICA’study.
Vascular medicine. 2004;9(2):117-23.

108. Aleksandrova K, Bamia C, Drogan D, Lagiou P, Trichopoulou A, Jenab M, et al. The
association of coffee intake with liver cancer risk is mediated by biomarkers of inflammation
and hepatocellular injury: data from the European Prospective Investigation into Cancer and
Nutrition. Am J Clin Nutr. 2015;102(6):1498-508.

109. Council IC. Trends in coffee consumption in selected importing countries 2015
[Available from: https://www.ico.org/documents/icc-109-8e-trends-consumption.pdf.

110. UIT Arctic University of Norway. Tromsgundersgkelsen - Tromsg 7. [The Tromsg
Study - Tromsg 7] [Available from: https://uit.no/research/tromsoundersokelsen.

111. Hopstock LA, Grimsgaard S, Johansen H, Kanstad K, Wilsgaard T, Eggen AE. The
seventh survey of the Tromso Study (Tromso7) 2015-2016: study design, data collection,
attendance, and prevalence of risk factors and disease in a multipurpose population-based health
survey. Scand J Public Health. 2022;50(7):919-29.

112.  Lundblad MW, Andersen LF, Jacobsen BK, Carlsen MH, Hjartaker A, Grimsgaard S,
et al. Energy and nutrient intakes in relation to National Nutrition Recommendations in a
Norwegian population-based sample: the Tromsg Study 2015-16. Food Nutr Res. 2019;63.
113. Oslo(UiO). Uo. Food frequency questionnaire(FFQ) 2012 [updated Jan. 21, 2024.
Available  from:  https://www.med.uio.no/imb/english/research/groups/dietary-research-
nutritional-epidemiology/dietary-research/methods/.

114. World  Health  Organization. = Hypertension 2023  [Available  from:
https://www.who.int/news-room/fact-
sheets/detail/hypertension#:~:text=Hypertension%20is%20diagnosed%20if%2C%20when,da
y5%20is%20%E2%89%A590%20mmHg.

115. Textor J, Hardt J, Knlppel S. DAGitty: a graphical tool for analyzing causal diagrams.
Epidemiology. 2011;22(5):745.

116. Shrier I, Platt RW. Reducing bias through directed acyclic graphs. BMC Med Res
Methodol. 2008;8:70.

117. Brice CF, Smith AP. Factors associated with caffeine consumption. Int J Food Sci Nutr.
2002;53(1):55-64.

118. Treloar HR, Piasecki TM, McCarthy DE, Baker TB. Relations Among Caffeine
Consumption, Smoking, Smoking Urge, and Subjective Smoking Reinforcement in Daily Life.
J Caffeine Res. 2014;4(3):93-9.

49


https://www.ico.org/documents/icc-109-8e-trends-consumption.pdf
https://uit.no/research/tromsoundersokelsen
https://www.med.uio.no/imb/english/research/groups/dietary-research-nutritional-epidemiology/dietary-research/methods/
https://www.med.uio.no/imb/english/research/groups/dietary-research-nutritional-epidemiology/dietary-research/methods/
https://www.who.int/news-room/fact-sheets/detail/hypertension#:~:text=Hypertension%20is%20diagnosed%20if%2C%20when,days%20is%20%E2%89%A590%20mmHg
https://www.who.int/news-room/fact-sheets/detail/hypertension#:~:text=Hypertension%20is%20diagnosed%20if%2C%20when,days%20is%20%E2%89%A590%20mmHg
https://www.who.int/news-room/fact-sheets/detail/hypertension#:~:text=Hypertension%20is%20diagnosed%20if%2C%20when,days%20is%20%E2%89%A590%20mmHg

119. Arsenault BJ, Earnest CP, Després JP, Blair SN, Church TS. Obesity, coffee
consumption and CRP levels in postmenopausal overweight/obese women: importance of
hormone replacement therapy use. Eur J Clin Nutr. 2009;63(12):1419-24.

120. Hamer M, Williams ED, Vuononvirta R, Gibson EL, Steptoe A. Association between
coffee consumption and markers of inflammation and cardiovascular function during mental
stress. Journal of Hypertension. 2006;24(11):2191-7.

121. De Bacquer D, Clays E, Delanghe J, De Backer G. Epidemiological evidence for an
association between habitual tea consumption and markers of chronic inflammation.
Atherosclerosis. 2006;189(2):428-35.

122. Zhang Y, Zhang DZ. Is coffee consumption associated with a lower level of serum C-
reactive protein? A meta-analysis of observational studies. Int J Food Sci Nutr. 2018;69(8):985-
94.

123. Ochoa-Rosales C, van der Schaft N, Braun KVE, Ho FK, Petermann-Rocha F,
Ahmadizar F, et al. C-reactive protein partially mediates the inverse association between coffee
consumption and risk of type 2 diabetes: The UK Biobank and the Rotterdam study cohorts.
Clin Nutr. 2023;42(5):661-9.

124. Zampelas A, Panagiotakos DB, Pitsavos C, Chrysohoou C, Stefanadis C. Associations
between coffee consumption and inflammatory markers in healthy persons: the ATTICA study.
Am J Clin Nutr. 2004;80(4):862-7.

125. Tsirimiagkou C, Basdeki ED, Kyriazopoulou Korovesi AA, Chairistanidou C, Ouamer
DS, Argyris A, et al. Habitual consumption of instant coffee is favorably associated with arterial
stiffness but not with atheromatosis. Clin Nutr ESPEN. 2021;45:363-8.

126. Siasos G, Oikonomou E, Chrysohoou C, Tousoulis D, Panagiotakos D, Zaromitidou M,
et al. Consumption of a boiled Greek type of coffee is associated with improved endothelial
function: the lkaria study. Vasc Med. 2013;18(2):55-62.

127. Pace S, Sautebin L, Werz O. Sex-biased eicosanoid biology: impact for sex differences
in inflammation and consequences for pharmacotherapy. Biochemical pharmacology.
2017;145:1-11.

128. Coppi F, Bucciarelli V, Sinigaglia G, Zanini G, Selleri V, Nasi M, et al. Sex Related
Differences in the Complex Relationship between Coffee, Caffeine and Atrial Fibrillation.
Nutrients. 2023;15(15):3299.

129. Hecimovi¢ I, Bels¢ak-Cvitanovi¢ A, Horzi¢ D, Komes D. Comparative study of
polyphenols and caffeine in different coffee varieties affected by the degree of roasting. Food
chemistry. 2011;129(3):991-1000.

130. Ou - Yang DS, Huang SL, Wang W, Xie HG, Xu ZH, Shu Y, et al. Phenotypic
polymorphism and gender - related differences of CYP1A2 activity in a Chinese population.
British journal of clinical pharmacology. 2000;49(2):145-51.

131. Zhao M, Ma J, Li M, Zhang Y, Jiang B, Zhao X, et al. Cytochrome P450 Enzymes and
Drug Metabolism in Humans. Int J Mol Sci. 2021;22(23).

132. Thorn CF, Aklillu E, Klein TE, Altman RB. PharmGKB summary: very important
pharmacogene information for CYP1A2. Pharmacogenet Genomics. 2012;22(1):73-7.

133. Tanaka E. Gender - related differences in pharmacokinetics and their clinical
significance. Journal of clinical pharmacy and therapeutics. 1999;24(5):339-46.

134. Coppi F, Migaldi M, Stefanelli C, Farinetti A, Mattioli AV. Changes in coffee and
caffeine intake during the pandemic in women smokers and non-smokers: a future challenge
for cardiovascular prevention. Acta Biomed. 2023;94(2):e2023114.

135. Casiglia E, Tikhonoff V, Albertini F, Favaro J, Montagnana M, Danese E, et al. Caffeine
intake and abstract reasoning among 1374 unselected men and women from general population.

50



Role of the-163C> A polymorphism of CYP1A2 gene. Clinical nutrition ESPEN. 2017;20:52-
9.

136. Wang X, Cheng Z. Cross-Sectional Studies: Strengths, Weaknesses, and
Recommendations. Chest. 2020;158(1s):S65-s71.

137. Tripepi G, Jager KJ, Dekker FW, Zoccali C. Selection bias and information bias in
clinical research. Nephron Clinical Practice. 2010;115(2):c94-c9.

138. Vo CQ, Samuelsen PJ, Sommerseth HL, Wislgff T, Wilsgaard T, Eggen AE. Comparing
the sociodemographic characteristics of participants and non-participants in the population-
based Tromsg Study. BMC Public Health. 2023;23(1):994.

139. Enzenbach C, Wicklein B, Wirkner K, Loeffler M. Evaluating selection bias in a
population-based cohort study with low baseline participation: the LIFE-Adult-Study. BMC
medical research methodology. 2019;19:1-14.

140. Vo CQ, Samuelsen PJ, Sommerseth HL, Wislgff T, Wilsgaard T, Eggen AE. Validity
of self-reported educational level in the Tromsg Study. Scand J Public Health.
2023;51(7):1061-8.

141. Authority EFS. Guidance on the EU Menu methodology. EFSA journal.
2014;12(12):3944.

142.  Novotny JA, Rumpler WV, Riddick H, Hebert JR, Rhodes D, Judd JT, et al. Personality
characteristics as predictors of underreporting of energy intake on 24-hour dietary recall
interviews. Journal of the American Dietetic Association. 2003;103(9):1146-51.

143. Jager K, Zoccali C, Macleod A, Dekker F. Confounding: what it is and how to deal with
it. Kidney international. 2008;73(3):256-60.

144, Van Stralen K, Dekker F, Zoccali C, Jager K. Confounding. Nephron Clinical Practice.
2010;116(2):c143-c7.

145. Greenland S, Robins JM. Confounding and misclassification. Am J Epidemiol.
1985;122(3):495-506.

146. Bjegrngaard JH, Nordestgaard AT, Taylor AE, Treur JL, Gabrielsen ME, Munafo MR,
et al. Heavier smoking increases coffee consumption: findings from a Mendelian randomization
analysis. International journal of epidemiology. 2017;46(6):1958-67.

147. Adolfo AB, AhnAllen CG, Tidey JW. Effects of smoking cues on caffeine urges in
heavy smokers and caffeine consumers with and without schizophrenia. Schizophr Res.
2009;107(2-3):192-7.

148. Emurian HH, Nellis MJ, Brady JV, Ray RL. Event time-series relationship between
cigarette smoking and coffee drinking. Addict Behav. 1982;7(4):441-4.

149. Woodward M. Rationale and tutorial for analysing and reporting sex differences in
cardiovascular associations. Heart. 2019;105(22):1701-8.

150.  Svatun AL, Lgchen ML, Thelle DS, Wilsgaard T. Association between espresso coffee
and serum total cholesterol: the Tromsg Study 2015-2016. Open heart. 2022;9(1).

o1



Supplementary tables

Supplementary table 1: Characteristics of those included in vs those excluded from the study
sample. The seventh survey of the Tromsg Study 2015-2016 (N=21 069) .........c.cvervrrvrrurnnnn. 53
Supplementary table 2: Logistic regression analysis for total coffee consumption stratified by
smoking status in categories, The Seventh survey of the Tromsg study 2015-2016 ............... 54
Supplementary table 3: Baseline characteristics according to sex and coffee consumption
level, the seventh survey of the Tromsg Study 2015-2016 (N = 12 643) ......ccccevvrvrvvreennnnn 55

52



Supplementary table 1: Characteristics of those included in vs those excluded from the

study sample. The seventh survey of the Tromsg Study 2015-2016 (N=21 069)

Characteristics Total Included Excluded P value

Sex, N, (%) <0.001

Women, 11063 (52.5) 6411 (50.7) 4652 (55.2)

Men 10006 (47.5) 6232 (49.3) 3774 (44.8)

Age, years <0.001
57.3 (11.4) 56.0 (10.8) 59.3 (12.0)

Age group, n (%) <0.001

40-49 years 6426 (30.5) 4280 (33.9) 2146 (25.5)

50-59 years 6032 (28.6) 3716 (29.4) 2316 (27.5)

60-69 years 5176 (24.6) 3039 (24.0) 2137 (25.4)

70-79 years 2675 (12.7) 1355 (10.7) 1320 (15.7)

80+ years 760 (3.6) 253 (2.0) 507 (6.0)

Education, n (%) <0.001

Primary/partly second. 4795 (23.2) 2492 (19.7) 2303 (28.6)

Upper secondary 5748 (27.8) 3471 (27.5) 2277 (28.3)

Tertiary education, short 4005 (19.4) 2590 (20.5) 1415 (17.6)

Tertiary education, long 6143 (29.7) 4090 (32.3) 2053 (25.5)

BMI, kg/m2 <0.001
27.3 (4.5) 27.3 (4.5) 27.4 (4.6)

BMI group, n (%) 0.02

Underweight 114 (0.5) 63 (0.5) 51 (0.6)

Normal weight 6634 (31.5) 4017 (31.8) 2617 (31.1)

Overweight 9196 (43.7) 5576 (44.1) 3620 (43.0)

Obese 5125 (24.3) 2987 (23.6) 2138 (25.4)

Hypertension, n (%) 0.01

No 12506 (59.4) 7795 (61.7) 4711 (55.9)

Yes 8563 (40.6) 4848 (38.4) 3715 (44.1)

Physical activity, n (%) <0.001

Sedentary 2970 (14.6) 1753 (13.9) 1217 (15.8)

Light 11807 (58.0) 7374 (58.3) 4433 (57.5)

Moderate 4949 (24.3) 3128 (24.7) 1821 (23.6)

Vigorous 632 (3.1) 388 (3.07) 244 (3.1)

Smoking status, n (%) <0.001

Never smoker 5418 (42.9) 3307 (40.18) 8725 (41.8)

Current smoker 1665 (13.2) 1236 (15.02) 2901 (13.9)

Previous smoker 5560 (44.0) 3687 (44.8) 9247 (44.3)

Alcohol intake, n (%0) <0.001

Never 1690 (8.1) 46 (0.36) 1644 (19.8)

Monthly/ less frequently 5137 (24.5) 3298 (26.1) 1839 (22.2)

2-4 times a month 7892 (37.7) 5161 (40.8) 2731 (32.9)

2-3 times a week 4973 (23.8) 3285 (26.0) 1688 (20.4)

4 or more times a week 1246 (6.0) 853 (6.8)) 393 (4.7)

Soft drinks/ sugar, n (%0) <0.001

Rarely/never 15497 (76.1) 9554 (75.8) 5943 (77.0)

1-6 glasses /week 4204 (20.7) 2721 (21.5) 1483 (19.2)

1 glass per day 436 (2.1) 247 (1.9) 189 (2.5)

2-3 glasses /day 179 (0.9) 100 (0.8) 79 (1.0)

4 or more glasses /day 47 (0.2) 21 (0.2) 26 (0.3)

Categorical variables are presented as numbers with proportions.
Continuous variables are presented as means with standard deviation (SD).
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Supplementary table 2: Logistic regression analysis for total coffee consumption stratified

by smoking status in categories, The Seventh survey of the Tromsg study 2015-2016

Coffee

consumption

categories

Zero consumers

(0 cups)

Low-moderate
(1-2 cups/ day)

High-moderate
(3-5 cups/ day)

Heavy consumer
(=6 cups/ day)

OR: Odds ratio

Women Men

Never Current Previous Never Current Previous
smoker smoker smoker smoker smoker smoker
OR OR OR OR OR OR
95% CI 95% CI 959% CI 95% CI 95% CI 95% CI
N=2 718 N= 868 N=2 822 N=2 698 N=794 N=2 730

1.00 1.00 1.00 1.00 1.00 1.00
0.69 0.72 0.82 1.11 0.82 0.97
(0.52-0.91) (0.30-1.69) (0.56-1.2) (0.80-1.56) (0.33-2.01) (0.61-1.55)
0.53 0.46 0.68 0.96 1.06 0.90
(0.41-0.69) (0.23-0.95) (0.48-0.95) (0.72-1.27) (0.52-2.18) (0.60-1.36)
0.62 0.54 0.6 0.96 1.27 0.85
(0.44-0.87) (0.26-1.1) (0.42-0.88) (0.71-1.30) (0.64-2.52) (0.56-1.29)

Cl: Confidence intervals
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Supplementary table 3: Baseline characteristics according to sex and coffee consumption
level, the seventh survey of the Tromsg Study 2015-2016 (N = 12 643)

Coffee Consumption Categories

Total Zero- Low- High- Heavy P

Characteristics consumer moderate  moderate  consumer  value

(0 cups) (1-2cups)  (3-5cups) (=6 cups)

Women

N, (%) 6411 (53.0) 678(10.6) 1166 (18.2) 326(50.9) 1307 (20.4)

Age, years <0.001
55.5(10.1) 49.8(8.65) 55.6(11.6) 56.4(10.5) 56.1(9.8)

Age group, n (%) <0.001

40-49 years 2227 (34.7) 411(60.6) 454 (38.9) 989(30.4) 373(28.5)

50-59 years 1969 (30.7) 170 (25.1) 281 (24.1) 1044 (32.0) 474 (36.3)

60-69 years 1501 (23.4) 73 (10.8) 265 (22.7) 826(25.3) 337(25.9)

70-79 years 596 (9.3) 23 (3.4) 129 (11.1)  338(10.4) 106 (8.1)

80+ years 118 (1.8) 1(0.2) 37 (3.2) 63 (1.9) 17 (1.3)

Education, n (%) <0.001

Primary/partly second. 1257 (19.6) 72 (10.6) 199 (17.1) 645(19.8) 341 (26.1)

Upper secondary 1590 (24.8) 169 (24.9) 227 (19.5) 810(24.9) 384 (29.4)

Tertiary education, short 1202 (18.7) 130(19.2) 229 (19.6) 617 (18.9) 226 (17.3)

Tertiary education, long 2362 (36.8) 307 (45.3) 511(43.8) 1188 (36.4) 356 (27.4)

BMI, kg/m2 <0.001
26.8 (5.1) 27.4 (5.9) 26.7 (5.0) 26.5 (4.7) 27.3 (4.8)

BMI group, n (%) <0.001

Underweight 53 (0.8) 8(1.2) 9(0.8) 24 (0.7) 12 (0.9)

Normal weight 2552 (39.8) 261 (38.5) 506 (43.4) 1351 (41.4) 434(33.2)

Overweight 2388 (37.3) 237(35.0) 385(33.0) 1217 (37.3) 549 (42.0)

Obese 1418 (22.1) 172(25.3) 266 (22.8) 668 (20.5) 312 (23.9)

Hypertension, n (%) <0.001

No 4336 (67.6) 523 (77.1) 777(66.6) 2160 (66.3) 876 (67.0)

Yes 2075(32.4) 155(22.9) 389(33.4) 1100 (33.7) 431(33.0)

Physical activity, n (%6) <0.001

Sedentary 833(13.0) 113(16.7) 144 (124) 390 (12.0) 186 (14.2)

Light 4186 (65.3) 388 (57.2) 768(65.9) 2169 (66.5) 860 (65.8)

Moderate 1230 (19.2) 156 (23.0) 221(18.9) 615(18.9) 238(18.2)

Vigorous 163 (2.5) 21(3.1) 33 (2.8) 86 (2.6) 23 (1.8)

Smoking status, n (%) <0.001

Never smoker 2718 (42.4) 435(64.2) 655(56.2) 1323 (40.6) 305 (23.3)

Current smoker 870 (13.6) 51 (7.5) 64 (5.5) 359 (11.0) 396 (30.3)

Previous smoker 2823 (44.0) 192 (8.3) 447 (38.3) 1578 (48.4) 606 (46.4)

Alcohol intake, n (%) <0.001

Never 33 (0.5) 2(0.3) 6 (0.5) 12 (0.4) 13 (1.0

Monthly/ less frequently 1960 (30.6) 333(49.1) 376(32.2) 837(25.7) 414(31.7)

2-4 times a month 2550 (39.8) 228(33.6) 438 (37.6) 1334 (40.9) 550 (42.1)

2-3 times a week 1517 (23.7) 91(13.4)  276(23.7) 873(26.8) 277 (21.2)

4 or more times a week 351 (5.5) 24 (3.5) 70 (6.0) 204 (6.2) 53 (4.0)

Soft drinks/ sugar, n (%0) <0.001

Rarely/never 5360 (83.6) 525 (77.4) 984 (84.4) 2771 (85.0) 1080 (82.6)

1-6 glasses /week 948 (14.8) 120(17.7) 161(13.8) 458 (14.0) 209 (16.0)

1 glass per day 62 (1.0) 16 (2.4) 12 (1.0) 19 (0.6) 15(1.1)

2-3 glasses /day 34 (0.5) 13 (1.9) 9(0.8) 10 (0.3) 2(0.2)

4 or more glasses /day 7(0.1) 4 (0.6) 0(0.0) 2(0.1) 1(0.1)
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Men
N, (%)

Age, years

Age group, n (%)
40-49 years

50-59 years

60-69 years

70-79 years

80+ years

Education, n (%)
Primary/partly second.
Upper secondary
Tertiary education, short
Tertiary education, long

BMI, kg/m2

BMI group, n (%)
Underweight

Normal weight
Overweight

Obese

Hypertension, n (%)
No

Yes

Physical activity, n (%)
Sedentary

Light

Moderate

Vigorous

Smoking status, n (%)
Never smoker

Current smoker
Previous smoker
Alcohol intake, n (%0)
Never

Monthly/ less frequently
2-4 times a month

2-3 times a week

4 or more times a week

Soft drinks/ sugar, n (%)

Rarely/never

1-6 glasses /week

1 glass per day

2-3 glasses /day

4 or more glasses /day

6232 (47.0)

56.5 (11.0)

2053 (32.9)
1747 (28.0)
1538 (24.7)
759 (12.2)
135 (2.2)

1235 (19.8)
1881 (30.2)
1388 (22.3)
1728 (27.7)

27.8 (4.1)

10 (0.2)

1465 (23.5)
3188 (51.2)
1569 (25.2)

3459 (55.5)
2773 (44.5)

920 (14.8)
3189 (51.2)
1898 (30.5)
225 (3.6)

2700 (43.3)
795 (12.8)
2737 (43.9)

13(0.2)
1338 (21.5)
2611 (41.9)
1768 (28.4)
502 (8.1)

4194 (67.3)
1773 (28.4)
185 (3.0)
66 (1.0)

14 (0.2)

442 (7.1)

52.2 (10.0)

226 (51.1)
116 (26.2)
67 (15.2)
27 (6.1)

6 (1.4)

79 (17.9)
118 (26.7)
94 (21.3)
151 (34.1)

28.6 (4.8)

0(0.0)

104 (23.5)
195 (44.1)
143 (32.4)

268 (66.6)
174 (39.4)

80 (18.1)
222 (50.2)
118 (26.7)
22 (5.0)

283 (64.0)
43 (9.7)
116 (26.3)

2 (0.5)
184 (41.6)
156 (35.3)
72 (16.3)
28 (6.3)

282 (63.8)
115 (26.0)
25 (5.7)
16 (3.6)
4(0.9)

692 (11.1)

58.4 (12.8)

221 (32.0)
158 (22.8)
157 (22.7)
124 (17.9)
32 (4.6)

110 (15.9)
205 (29.6)
145 (21.0)
232 (33.5)

27.6 (3.8)

2 (0.3)

160 (23.1)
355 (51.3)
175 (25.3)

350 (50.6)
342 (49.4)

101 (14.6)
373 (53.9)
190 (27.5)
28 (4.0)

369 (53.3)
49 (7.1)
274 (39.6)

2 (0.3)
186 (26.9)
244 (35.3)
190 (27.4)
70 (10.1)

475 (68.5)
185 (26.8)
20 (2.9)

9 (1.3)
3(0.5)

2917 (46.8)

57.2 (11.2)

917 (31.4)
777 (26.6)
755 (25.9)
398 (13.6)
70 (2.4)

536 (18.4)
827 (28.3)
674 (23.1)
880 (30.2)

27.6 (3.8)

2 (0.1)

739 (25.3)
1528 (52.4)
648 (22.1)

1598 (54.8)
1319 (45.2)

393 (13.5)
1475 (50.6)
937 (32.1)
112 (3.8)

1364 (46.8)
218 (7.5)
1335 (45.7)

5(0.2)

556 (19.1)
1220 (41.8)
896 (30.7)
240 (8.2)

2021 (69.3)
806 (27.6)
71 (2.4)

16 (0.6)
3(0.1)

2181 (35)

56.0 (10.1)

689 (31.6)
696 (31.9)
559 (25.6)
210 (9.6)
27 (1.3)

510 (23.4)
731 (33.5)
475 (21.8)
465 (21.3)

28.0 (3.9)

6(0.3)

462 (21.2)
1110 (50.9)
603 (27.6)

1243 (57.0)
938 (43.0)

346 (15.9)
1119 (51.3)
653 (3.0)
63 (2.8)

684 (31.4)
485 (22.2)
1012 (46.4)

4(0.2)
412 (18.9)
991 (45.4)
610 (28.0)
164 (7.5)

1416 (64.9)
667 (30.6)
69 (3.2)

25 (1.1)
4(0.29

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Categorical variables are presented as humbers with proportions. Continuous variables are presented
Zero consumption (0), Low-

as means with standard deviations. Coffee consumption categories:
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moderate consumption (1-2 cups), High-moderate consumption (3-5 cups), Heavy consumption (=6
cups).

BMI: Body mass index BMI, n (%) Underweight (<18.5kg/m2) Normal weight (18.5-24.9 kg/m2)
Overweight (25-29.9 kg/m2) Obese (>30 kg/m2).

Hypertension was defined as mean systolic blood-pressure > 140mmHg and mean diastolic blood-
pressure <90mmHg (WHO).

Exercise and physical activity in leisure time over the last year. Sedentary: reading, watching TV/screen
or other sedentary activity, Light: walking, cycling or other forms of exercise at least 4 hours a week,
Moderate: participation in recreational sports, heavy gardening, snow shoveling etc. at least 4 hours a
week, Vigorous: participation in hard training or sports competitions, regularly several times a week.
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Appendix 1: Invitation letter from The Tromsg Study 2015-2016

uir

NORGIS
ARKTESKE
enlvershier

59



\

S
TR SRS

»

-..rl-""’“',
.".‘.‘(l [N
a3

A
)
NN wWEADL
® L e WA
T e
' e o, weR
" oM ek v
Ly e Y
L TS2 ta At
o R b

LB
R\
S

.

Foresporsel
om deltakelse |

Tromsgundersgkelsen 1
¢ F A

Hva er Tromsaundersekelsen?

Tromseundersekelsen er €n folkehelseundersekelse.
Formalet er a samie inn opplysninger til forskning som

gir ekt kunnskap om hels&og sykdom, og hvordan folke-
helsen kan forbedres gjennom forebygging og behandling.

Tromseundersekelsen startet i 1974 med bakgrunn i den
heye forekomsten av hjerte -og karsykdom i Nord-Norge.
Siden den gang er undersekelsen gjiennomfert med
6-7 ars mellomrom Og dette er den sjuende runden.

Ved a delta bidra «mﬂ viktig forskning om forekomst,
fi ing av sykdom, hva som fremmer
er arsak til helseproblemer.
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Hvorfor sper vi deg?

Alle innbyggere i Tromse koenmune fra 40 dr og oppover
spirres om A delta. 1 tillegg inviterer vi ca 1000 personer i
alderen 21-25 ir. Hver deftaker er like viktig, enten du er
ung eller gammel, frisk efler syk

Sammen med denne informasjoasbrosjyren finner duen
invitasjon med praktiske opplysninger om undersekelsen.

Det er gratis 3 delta 1 Tromsgundersiskelsen. Trenger du
videre undersiskelse eller opplelging av fastlegen eller
spesialisthelsetjenesten, betaler du vanlig egenandel

Slik foregar undersokelsen

Alle deltakere inviterss til en hovedundersakelse som
omfatter spatrreskjema, intervju, blodprisver og under-
setkelser. Ft helt tilfeldig utvalg av deltakere inviteres
tibake til en spesialundersikelse som omfatter flere
prever og mer omfattende undersekelser. Alle under-
sokelsene giennomfares av helsepersonell.

Tilbskemelding

Noen uker etter undersikelsen fir du et brev med noen
resultater, det vil & hayde, vekt, BMI, hemoglobin, blod-
trykk, kolesterolnivd og om du har diabetes. Det gis ikke
rutinemessg tilbakemelding om resultater av andre hlod-
pratver eller milinger. Dersom pretveresultatet viser at det
er nisdvendig med oppfslging av lege dller henvisning til
spesialist, vil du fi rid om det. Ved behor for henvisning
til spesialist, satrger vi for A sende henvisning.

Du kan reservere deg mot 4 fi vite resultatene av provene
dine. Men hvis et praveresultat krever rask legebehandling,
vil du likevel bl koataktet.

Du vil ogsi fi informasjon om undersiskelsen underveis
giennom aviser, sosiale medier (Facebook, Twitter m.m)
samt pd arrangementer som * Lardagsaniversitetet” og
“Forskningsdagene™.

Frivillig deltakelse
Det er frivillig 4 delta i Tromsaundersakelsen

Om du sier ja til & defta, kan du nir som helst trekke
tilbake samtykket.
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Hva omfatter den sjuende
Tromsgundersgkelsen?

Hva skal vi forske pa?

| denne runden av Tromseundersekelsen er det mer enn 50 prosjekter
som skal forske pa forekomst, forebygging og behandling av
folkehelseproblemer.

Det skal blant annet forskes pa hjerte- og karsykdommer, kreft, lunge-
sykdommer, aldring og demens, fedme, diabetes, legemiddelbruk, psykisk
helse, kronisk smerte, tannhelse, muskel- og skjelettplager, risikofaktorer
som alkohol, fysisk aktivitet og kosthold, nyrer og urinveier, hudproblemer,
miljegifter, infeksjoner og antibiotikaresistens, nervesystemet, sosial ulikhet,
samspill mellomn arv og milj@, sevn og bruk av helsetjenester.

Du finmner mer informasjon om forskningen pa var internettside,
whesnw. tromsoundersokelsen.no

Sparreskjema

Deltakernes informasjon om egen helse er en sveert viktig del av Tromse-
undersekelsen. Vi ber deg derfor fylle ut to sperreskjema. Alle spersmal
kan besvares pa nett. Det ene skjemaet er vedlagt i papirform, hvis du
foretrekker det. Fyll det gjerne ut fer du meter opp sa sparer du tid under
undersekelsen. Hvis du trenger assistanse vil personalet hjelpe deg pa
undersekelsen hvor det ogsa er satt opp egne datamaskiner til dette.

Uitfyite swar | sparreskjema er like viktig for forskningen som resulftater
Jra blodprever og kiiniske undersakelser.

Du kan deita pa Tromseundersekelsen selv om du ikke ansker a vaere
med pa alle deler av undersekelsen.
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Hovedundersakelsen

Helsepersonell veileder deg giennom
undersakelsen som varer ca. en time hvis

du har fylt ut sparreskjemaene pd forhind.
[ Fir ogsi time til spesizhondersekelsen
hevis du er valgt ot til denne.

Vi starter med noen enkle spersmdl kopttet
til endersakdzene dn skal giennomiere.

Videre mdler vi hoyde, vekt, bafte- og livwidde,
bladirykk og puls.

Det tas deretter prover og gjeres moen
klimiske undersakelser:

Blodprave. Det tas blodprever til brak for
forskning som samlet er mye mindre eon det
en blodgiver gir. Diet fryses ned prever bl bruk
fior semere analyser og forskning. Arvesioff
[DMASRMA) vil bli lagret 12 bruk for forskning.

Rakterieprave fra nese og hals for 3 se etter

gale stafylokokker, en bakterie som normalt
fmnes pi bud og slimhinner bos mennesker,

men som i enkelte tilfeler kan forirsake alvodige

Spytiprever til bruk for forskning keyttet til
tannhelse, virnsinfekson og kreft.

Emeriefelsombet miles med 1o metoder.

Ferst balder du hinden i kaldt vann i opptil 90
sekmnderderstier fir du en blodirykksmansjett
plassert nandt leggen som blises opp. Underveis
angir dua hvor mye smerie du opplever, og kan
avbryte tesiene ndr som helst hyvis det bfir for
ubehagelig.

Tanmnsjeick som omfatier «f rantgenbilde av
kjewen, registrering av bull i tennene oF
betemnelsessykdom @ tannkjettet

Fysisk aktivitet og kosthold. Utvalgte deltakere
befir bedt om 4 registrere Freisk aldivitet ved brok
av aldivitetsmn3ler og registrering av kosthold i
en perinde.

[ha fir ogsd utdeh utstyr for imnlevering av
urin- og avfaringsprove hvis do o valgt ot til
spesialundersekelzen.

infeksjoner. Provene tas med en fuktet valtpensel.

Spesialundersekelsen

Et tilfeldig wivalg av deltakere inviteres til
spesialundersakelsen som giennombares noen
uker etter hovedund ersekelsen. Denne varer
todalt ca. I timer, avhengig av leror mange
deler du blir spurt om i vere med pi.

¥ed oppmaie vil urinprevens samles inn, og det tas
moen nye blodprever. Deler av bodprevene fryses
med for szmere forskning heskrevet i denne hrosjyren.

Videre inviteres du til én eller flere av disse
undersakelsene

EEXS er en registrering av bjerierytmen
saom agsd kan g informasjon om hjertesykdam.
Ved registrering festes ledninger kil kroppen.

Eogniliy fank=sjon testes ved hjelp av enkle
spersmil knytiet til gienkgenning av ard, kophing
av symbaoler og @ll samt grad av fingerbevegelizhel.

Fysisk funksjon undersekes ved 4 teste balanse,
pAnge ag gripestyrie.

Ultralyd ar halspulsire giares for & se etter
forkalkminger og innsnevringer v irene. Under-
selkelzen kartlzgger ogsl blodiorsymingen tl hjernen.

Fotografering av eyebumnen gir bilder som bide
sier noe am synel og om tilstanden ti blodkarene i
kroppen. et gis em eyvendripe i bvert aye en Gd far
folografering fior at pupillene skal utvide seg. [hetle
kan svi noe og symet kan forbiglende bli noe uklart.
Effekten gdr gradvis owver. oF er borte etter en Gme.
[ tillegg gjares det oo enkel synstest som du fir svar
pd mmiddelbart.

Lungefunksjonen testes ved at do pasier s3 hardt
do klarer giennom et mmmnstykiee. Hyvor mye
laft som bldses wt pr. selmnd, e = mil pd lange.-
funksjomen din. | tillegg vl det gjerss bpdoppiak
av lnngelyder og hjertd yder.

Miling av beintetthet. Ved hjelp av nltrahyd foretas
det beintetthetsmiling som brukes &l & underseke
risikn for beinsigerbet og brudd.

Ultralyd ar hjertet giores for 4 mndersoke bjeriets
fiorm og fanisjon
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Videre bruk av opplysninger
og prever i forskning

Persomvem

Allinformasion dua gir til Tromssundersekelsen
behandles med respekt for personvern og privat-
liv, og i samsvar med lover og forskrifier.

All= medarbeidare som jobber med undersakel
sen har taushetsplikt. Opplysningene som saml=s
inn skal bare brukes til godkjente forsknings-
formal Det vil ikke vaere mulig § identifizere

deg ndr resaltatene av forskningen publisares.

LHT Morges arktiske universitet ved oniversitets-
direkiziren er answarlig for behandlngen av
persanopply=ninger. Tromsaundersakelsen har
koosasjon fra Datatileynet. Regional komité foc
medisinsk og helsefaglig forskningsetikk i Mord-
Morgs (REE nard) har gjort en stisk og helssfag-

lig vurdering av undersakelsens som giennom-
fares, samt godkjent innsamlingen av prewer.

Huwilke dats lagres |
Tromseundersakelzen?

[ Tromseundersakelsen lagres opplysninger

gitt av deltakere i de forskjellige randene av
Tromsaundersakelsen. Det lagres ogsd opplys-
ninger om krefidiagnossr og dedsirsaker fra
Kreftregisteret og Dodsirsaksregisteret.

For deltakere som har eller Bir diagnoser innen
hjerte- og karspkdom, diabetes og beinbrudd,
innhentes opplysninger fra sykejoarnalen i spesi-
alist- og primerhelsetienesten som er nisdvendig
for & kvalitetssikre akiwelle diagnoser. Diette for
4 sikre forskning av hey kvalitet. Tilsvarende vil
ogsl kunne bl aktuelt for andre sybdommer det
forskes pd i Tromssundersakelsen,

Hwordan lagres dine
opplysninger of praver?

Allz opplysningens og prevens lagres uten navn
og fidselsmummer.

En kode koytter deg til dine opplysninger og
prever. Diet er kun noen £l aptoriserte persooer
som kan finne tlbake til deg glennom en egen

kodenekkel

Die hiologiske prawens lagres i godkjent
forskningshichank ved Institutt for samfunns
medisin, UTT. Leder ar Tromseundersskelsen
er ansvarlig for bishanken. Den er registrert i
Folkehelssinstituttets Biohankregister (nr 2387).
Det hinlogiske materialet kan bare brukes stter

godkjenning fra REE.

Lilevering av opplysningsr
of prewver Tl forskeres

Hiwis du sier ja til 3 delta i studien, samtykker
du til at dine opplysninger og praver kan
brukes videre i forskning pd ubestemt tid.
Medisinsk forskning forandrer seg hels tiden,
og i fremtiden kan data bli brukt i forsknings-
prosjekter foruisast at det er § samsvar med
gieldende lover og forskrifier.

Alle forskningsprosjekter som fir data fra
Tromseundersekelsen mi vere | amsvar med
lower og forskrifier. Prosjekileder mi tlhere en
kompetent forskningsinstiusjon. Den enkelte
forsker vil kan fi tilgang til personidentifserende
opplysninger etter i ha inchentet nadvendige
godkjenninger fra REK, ogfeller Datatilsynet.

[ noen forskningsprosiekter kan prever og
avidentifiserte opplysninger bl wtlevert til andre
land. Diet vil skje i en slik form at vire utenlandske
samarheidspartnere ikke kan knytte preévene opp

miot deg som person.

[ noen prosiekter kan det Bl aktoelt & kookmkze
deg igjen for 4 samle inm fere data, feks. ved

spatrreskjema, intervju eller kiniske undersakelser,
D vil da B ny informasjon og bes om nytt
samitykke til det kankrete prosjcktst.




Ved a delta i Tromseundersekelsen bidrar du til viktig forskning pa sykdom
og helse, oppbygging av fagmiljeer og bedre pasientbehandling.

Sammenstilling med

andre registre

I noen forskningsprosjekter vil opplysninger
om deg kunne bli sammenstilt med:

Opplysninger du har gitt i tidligere runder
av Tromsoundersokelsen hvis da har deltatt
i Tromssundersakelsen for.

Opplysninger fra barn, sasken, foreldre og beste-
foreldre som har deltatt i Tromssundersiskelsen.

Opplysninger om deg i nasjonale helseregistre
som Reseptregisteret, Medisnsk fadselegister,
Kreftregisteret, Norsk pasientregister, Hjerte-
og karregisteret, Disdsirsaksregisteret,
infeksjonsregistre og andre nasjonale

sykdoms- og kvalitetsregistre.

Helseopplysninger om deg fra primaes- og
spesialisthelsetjenesten.

Opplysinger om sosiale forhold som arbeid,
utdanning, inntekt, bofarhold osv. fra registre
hos bl.a. Statistisk sentralbyrd og NAV.

Slike sammenstillinger krever som regel
forhindsgodkjenning av offentlige instanser,
som REK og/leller Datatilsynet.

Rett til innsyn og sletting av dine

pplysninger cg prover

&)

Hvis du sier ja til & delta i studien, har du rett
til & £ innsyn i hvilke opplysninger som er
registrert o deg. Du har ogsd rett til 4 f3
karrigert eventuelle feil § opplysningene vi har
registrert. Dersom du trekker deg fra studien,
kan du kreve A f3 slettet innsamlede prover
og opplysninger, med mindre opplysningene
allerade er inngitt i analyser eller er brukt i
vitenskapelige artikler.

Finansiering

Tromssundersiskelsen er finansiert av

UiT Norges arktiske universitet, Helse Noed
RHF, Universitetssykehuset Noed-Noege (UNN)
samt ulike forskningsfond.

Forsikring

Deltakere i Tromsaundersakelsen er forsikret
giennom Noesk Pasientskadeerstatning.

Samtykke til deltakelse | studien

Hvis du vil delta i den sjuende Tromss-
undersitkelsen, ma du gi skrifthg samtykke

ved oppmette. Personalet vil gi mer informasion
og svare deg dersom du har spescsmil i focbindelse
med samtykket.

Du kan nir som helst trekke tilbake
samtykket dtt.
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Appendix 2: Questionnaire 1 (Q1) from the Tromsg Study 2015-2016

The
Tromse Study

N E-2015

Tha questicnnaire will ks optically read. Plaase, usa blua
or bladk inksd pan anly. Use block lettenng. Refrain from
the uma of comima.

Diata for filling In the questionnalra: m

71 How &0 you in genal conssder your haalth to ba?

NarTer

Excallent Canod| good nov bad Bad Wany bad

12 How s your haalth mow comgared to okhars of your aga?

e T

Excallent Canod| good nov bad Bad Wany bad

13 Hawa wou awer had, or do you hava?
Tick once for pody Bne.

s, Prwviously,  Age
Mo cumantly mobtnow  frst Hima

High biood pressurs ]

Haart attack |

Hear failurs: |

Afriad Abnlation

Angina peciorts feart cramp)

Cambrl s
bin haamorhags:

Dabatas

Kidney diaass, not nduding
urinainy tract infection (LT}

Bronchitts/ emplrysama /00FD

Asthma

g
A

|
g

2

wm

Psychoiogical probilems for which
¥ou hawa sought halp

1]

14 Do you haree pearsistaant of constanthy recuming pain that bas
lastad Tor threa months o miorg?

Mo Ve

COMFIDENTIAL

DENTAL HEALTH

21 How do you conskdar your own dental ksl bo ba?

1 z 3 4 5
Vary bad

Excm et

13 How mitisfod or disatided 2 you with your isath or denburs?

ary 1 z 3 4 5
disatisfed

Vary
satisad

USE OF HEALTH SERVICES

11 Hawe you during tha past 12 months visRed?

Humbar

s HWoo oftimas

Genaral practitionar &GP
EM&ieaoy IO
Pychitrists Prychologist

Annther madical spactalist than a genasl

practitionar AP or 3 psychaologist or
psychitrist ot of o sl

Demiist demial sanvioas

Phanmacy i buy/ get advics about medicees /
freamenti

Pirysiotharapist
Chirpractor

Aospunciurist
CAM providor Someopat, neflessiogr, spiritual

healerefc,)
Tradnional Fazlar fheiper egder” eic)
Hawe you deing tha past 13 monthe

commenicitad with amy of the sereicss
aibowa by using the Intamet?

1.3 | Hawva o over tha paist 12 moniFs vishiod 3 fospial?

(o]

Rumbes

Yas Wo of timas

—— L]
Wistted an out-patisnt dinic:

Pychiatric out-patiant dinic

Ottar cut-patiant chinics jnot psychiatric
departman)

1]
(o]
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B0 presurs kowaring drugs |

Chodestan kowaring dugs ]

DiuRdcs |

Drugs fior haart dseass for cxampie
anfimaguisnis, antiaryifmics,
nifrcgiyceninl?

IFsulin

Tabkats o0 diabetas

D fior hypothyroldism (Lesaxdn
oF thymooina)T

12 How often during the past four weeks Fave you used?
Tick once fov moay Ane.

Mot used Evary
mithe past  lestham  wook bt

dweois ovoryweok notcally  Dally

Painidliors on
prescription
Famkflar non-
prascripton

AL i SUppRasEva
madication

Sloaping pills
Tenquilims

Anticapressants

12 Skats e mame of all medicinegs, Both thoes om prescripbion
ated nion-prescripion drugs. Fou have wed regulasty during the
L3t 4 waais. Do pol include nonprscrpbion siamis., mnend'- and

oo supplements, hieris, nolmpeic e 2fc

IF e & Nl eNowg’ Spacr By T meaciCings, (NS OF & SERaiGie SeeT.

%1 [Daa Fou uesualy a3t braakfast ewery day?

L =] Fas

=3 How many unfts of Trai or veqetaiia: do you @31 on average
par day? Cine urnit i by example one opple, one
salod bowd.

Musmber of units |_|__|

=7 How oftan do you sat thess food Rems?

Thck once for asch fne
-1 1-3 1-3 £
bmes  Hmes  Hmas  tmes Oncea
P pE per par oy
morth month wesk wook moes

Readl meaat (AR prodects

frow by, midion, porkd

Frusts, wegatables, ard barmies?

Lean fish (Cog), Safher

Fait fish Sadman, froud, redfkh,

miciere], hemig, Aolbutl?

=4 Hiow many ghsses/coniainers of tha following do you
mrorma iy drink ek ? Tick onoe for eoch Une.

-6 1 -3 4
Bargly/ glassas ghas per glass por ormom
PN WOk OOy day  parday
Mk Yogurt with
probéotics Eiok,
Culfurg, Acovia,
Artimal, Biol} i)

Fnait: oz
Soft drinks with sugar

Soft drinks with arifl-
chal swasterers

=5 How many cups of coffes or tes do yow usally derink dally?
Pt (Vo e By o o eced ik sl

§

Filterad ooffo

Bolled coffea /franch plunger oMo foogrsly oung oo
fior Brewdrng |

InstEnt ooifias:

Cups of esprasso-basad coffos o ofer.machines,
LS o)

Black tea fe.g. BariGrey, Back curmant)

Grean w3 whits oo/ poéong ks

EIeJEIE] Ele] E

Heariail ea fe.g. mse hip fng, chamomile fag, Rooibos fg)
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Mot atal Alllabit Modembaly OCuieabE A greatdaal
&1 D you think thers s 50MaEing seanously wrong with your body?

&3 Do pou weorry 2 ok abon your haaliT

&1 b5 i Bard for you to bellevs the doctor wisen B sha talls you
thers i nothing fowaonmy sboet?

et (Do you often womy albout e pesbility that you have 2 sarous
Miress?

s B3 diseass ks brought b your sttention (@.g. on TV, mdio, the
Intarmat, tha newspapers, or by somanne: you kno), do Pou wormy
about gatting it Fourssit?

e.£ Dayou Bnd that vou are bothsred by many =¥ orant symphoms?

.7 Do you Fava recuing Seoughts aboet faving 3 dsoase Bat ks
dficult bo b rid ofom?

= rirsicascmmy oo

7 M you are In paid or unpald work, which siaement desoibes. 11 How oftan 9o you drink sioohal ™
your weork bast? Tock the mos! gpprioale e

Mever
Py sedaniry work?
fieg oo woek, moungngl Iorthiy or kess freguntly
Work that regaines 2 kot of walking 24 timas 3 month
g shop cankiont, Bght IRdustiod work, feaching) I —

Weork that mguines 3 kot of walking and IFting

g ursing acTion o Of miie Himes 3 wask

Hazy mamsl kb 5 How many units of kool {1 besr, glas of wina or drink) do
¥ou ezl drink W you drink alcosod

1-I 4 L] -2 10 or mion
r2 Derscribe your esssrciss and physical axertion in kdsurs ims:

owar g last year. I your nthty eories Mneghout e year, ghve an

oG Tick the mos! qpprpriate Do
51 How oftan 3o you hawe H or mon units of 3kcofod Inone
Aczding, wabching T/ scroen o othor sodentary actvityT —
Wialking, cpcing, or othar forms. of emrca at least 4. hours
2 WOk {Inclding waikieg or Cyciieg i piore of work, Suncay- Barear
watking 2i Liss frequant than monthly
Farticpation in moraational sports, haavy gardening, snow Monthly
shoaling ebc. b lmast 4 hours 3 week.
Fartidipabion in bard bmining or Seorts Compattions, regularky Weakty
sevaral timeas & wes i Daily or aimast daily
TOBACCO snd SMUFF
71 During tha l2at waei, hisw M Bma did ¥ou spand siting on a1 Do pours did you smoka daliy?
2 typhcal wosk or weekend day? £, ot odesh, wehiie vinnng fwends;
wile watching T soreen, Haver s, mow Yz, pravioLely
|_|__| Fowrs Siting on 3 weakday (both work and lkebure hours) a7 Have you used of 00 You uSss snuT or chawing totaon dally?
|_|__| Howrs on 3 weskend day Mavar s, IO Yas, pravinishy
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CUESTIONS REOUT CANCER

1001 Harve you ever bad

Mo Vo i yax Age fimt Bma I yas: Agm st Hima
& mammogram ] |
Four PSA, [Prostate Speciic Antigan) kevel measerad) | |
& COlon EaEminaton (ooonosoopy, shool sampls st l l
105 Has amrons in your dose Dioiggicgl Taml v ever had
Mansrmal Fatmmal Patarral Fatamal
Chidrn  Motha Father grmedmother gondizifor gandmothor  grandfathor Eumit Uncla Siolirg
Eruast cnea
FrosGta Qnoer
CiolDm CanceT
wonmonr
177 'What ks tha highsst lowess of education you Fave completed? 121 Heorer old wars you whan you first started manstnzasing?
Tk one b onfy. |_|_—|
Primary parily soondary educbion (@i ko 10 years o siooiing) .!Lgn
1.7 Ara ¥OU pregnant at the momenk?
Upper seocndary eduEho: i minimem of 3 years;
Tartiany educstion, short: Coliege / unéversty ks than 4 years e b Hncarain
Tarttary edarstion, long: Cologe funivers by 4 years of mon 112 o many childree hawe wou given birth i
177 'Whatwas tha housshaold's 1tal Eaibks Noomes 2t yaar? MUzt |_|__|

inchide incoeme frovm W, Sociol DenarTrs and’ simikar
114 i you hawe ghean birth, how many montfe did you bragst-
Liess- than 150 004 A5 D00 550 D00 b Tusad? FI i fior s ch chilid tha birth wear, birth waight and tha
numbsr of months braet fsoding. AT in Me dest pouoon

150 00- 250 000 ki 551 D00-750 000 ke
351 0= 250 000 ki 757 A00 — 1 K0 A b Birth e E.T;:-.?;m umng
351 00450 000 ki Mo than 1000 000 kt S T L1 |
121 'Wha S0 you I with? Child 3 A T T O N O ]
Yo Mo Komber Child 4 1 1 1 1 1 1 |
Spouss /partnes Child 5 L1 1 L1 1 l
Other parsans ovar 18 years | raaE L 1] L1 1 I
Parsons undar 18 yaar |

o o havs snongh frsnds who can g you o ond. [

_ - it 141 Have you swer fad an infizmmation of your prosate. uring
¥a3 L] bladdar?
121 Dho you haress sevoegh Trisnedls Brat you cn ik confidentially Mo e
with?
. o 143 Hawe you s fad 3 waeschomy?
124 How often do you take part in organked gatfernings, g, sorts Ha Yo I s Which yaar was it m
dubs, poitticad meeiings, relglous or othesr asmodatons?
Merear, of st 3 1-2 times Apoemdmataky Morg than
o timas 2 yaar a mants omoga waek  ONOE @ ek Thank you for your contribution.
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