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Abstract

The prevalence of noncommunicable diseases have been rising in the world and account for 70% of
all deaths globally. Unhealthy lifestyle and lack of physical activity are believed to increase the
likelihood of cardiometabolic risk factors, individuals are therefore at higher risk of developing lifestyle
related diseases. Studies have shown that lifestyle intervention programs with emphasis on increased
physical activity and dietary changes can reduce weight and cardiometabolic risk factors. The
Diabetes Prevention Program (DPP), a known and well investigated intervention program designed for
individuals with impaired glucose tolerance has shown promising results. This study evaluated the
effects of a lifestyle intervention program based on the Diabetes Prevention Program on weight, body
composition, physical activity, quality of life, and dietary habits among participants.

This was a prospective, non-randomized 6-month intervention study conducted at Heilsuborg
clinic in Iceland. A total of 81 participants entered the study of which 49 completed (mean age 48
years) the intervention program. The research period was from June 2018 to March 2019 and data
was collected at the beginning and at the end of the program through online questionnaire and
measurement at the clinic. The measurements were compared before and after intervention using
paired T-test and McNemar’'s Chi-square test. Logistic regression was used to calculate odds ratios
with 95% confidence intervals to evaluate the effects of different lifestyle factors on weight loss.

Results show that mean weight loss among participants (N=49) after completing the program
was 1.97 kg (p=0.001). Mean BMI decreased by 0.55 kg/m? (p=0.030) and mean fat percentage
decreased by 0.8% (p=0.007) but change in muscle mass was not significant. Self-reported quality of
life improved by 23% (p<0.001) and those who underwent the cardiorespiratory fithess test improved
their distance covered by 0.12 km (p=0.002). Participants reported an increase in exercise frequency
after the intervention as exercise performed 1-4 times per week increased from 39% to 72%
(p=0.005). Exercise intensity increased as well as vigorous physical activity increased from 8% to 40%
after the intervention (p<0.001). Fruit consumption increased as those who reported to consume fruit
1-2 times per week or more increased from 46% to 65% after the intervention (p=0.020). Changes in
consumption of vegetables, whole grain, and fish did not change significantly after the intervention.
Those who consumed fruits 1-2 times per week at baseline were more likely to lose weight during the
intervention compared to those who consumed fruits never or rarely (OR = 5.92; 95%Cl: 1.29 —
34.62).

This study suggests that intervention program based on DPP for individuals with
cardiometabolic risk factors can reduce weight, BMI, fat percentage and increase quality of life,
fitness, exercise intensity, exercise frequency, and fruit consumption among participants. Moreover,

higher fruit consumption at baseline was associated with weight loss.






Agrip

Tioni lifsstilstengdra sjukdoma hefur fari® vaxandi i heiminum og eru peir na taldir valda um 70%
daudsfalla um heim allan. Oheilbrigt liferni er talid auka likur & ahaettupattum efnaskiptasjukdoma,
einstaklingar eru pa i meiri haettu a ad préa med sér lifsstilstengda sjukdéoma. Rannsdknir hafa synt ad
lifsstilsinngrip par sem ahersla er 16gd & aukna hreyfingu og beett matarsedi getur laekkad likamspyngd
og dregid Ur 66rum ahaettupattum efnaskiptasjikdéma. The Diabetes Prevention Program (DPP) er
vel rannsakad lifsstilsinngrip fr& Bandarikjunum sem er hannad fyrir einstaklinga med skert sykurpol
og synt hefur fram & g6dan arangur m.t.t. baetts lifsstils og minni &haettu & ad préa med sér sykursyki
af tegund 2. | pessari rannsékn var notast vid ihlutun par sem arangur lifsstilsnamskeids sem byggist
a DPP var kannadur. Tilgangurinn var ad rannsaka hvort namsskeid med pad ad markmidi ad breyta
lifsstil patttakenda syni jakveedar breytingar & pyngd, likamssamsetningu, hreyfingu, matareedi og
lifsgeedi peirra.

Um er ad reeda sex manada lifsstilsinngrip sem haldid var i Heilsuborg. Patttakendur
rannséknarinnar voru 81 einstaklingar en 49 patttakendur (medalaldur 48 ar) klarudu namskeidio.
Rannsoéknartimabilio var fra juni 2018 til mars 2019, og var gégnum safnad i upphafi og lok namskeids
med rafreenum spurningalista og meelingum fra Heilsuborg. Meelingar voru bornar saman fyrir og eftir
namskeid med porudu T-préfi og McNemar proéfi. Logistisk adhvarfsgreining var notud til pess ad
kanna mogulega ahrifapaetti pyngdartaps.

Nidurstddur rannséknarinnar syndu ad medal pyngdartap patttakenda (N = 49) eftir
namskeidid var 1,97 kg (p=0,001). Medal likamspyngdarstudull minnkadi um 0,55 kg/m?2 (p=0,030) og
medal fitupréosenta minnkadi um 0,8% (p=0,007) en breytingar & vbédvamassa voru ekki marktaekar.
Sjalfsmetin lifsgaedi jukust um 23% (p <0,001) og peir péatttakendur sem téku polprof baettu medal
vegalengd sina um um 0,12 km (p=0,002). ZAfingationi jokst eftir inngripid, hlutfall peirra sem seféu 1-4
sinnum i viku jokst ar 45% i 72% (p=0,005). Afingarékefd jokst einnig, en erfid sefingarakefd jokst ur
8% i 40% (p<0,001). Avaxtaneyslan jokst eftir ad hafa tekid patt i namskeidinu, 46% sdgdust borda
avexti 1-2 sinnum i viku eda oftar i byrjun samanborid vid 65% eftir namskeid (p=0,020). Ekki vard
marktaek aukning i neyslu & greenmeti, heilkornavorum og fiski eftir patttoku a namskeidinu. beir sem
neyttu avaxta 1-2 sinnum i viku i upphafi namskeids voru liklegri til pyngdartaps samanborid vid pa
sem neyttu avaxta sjaldan eda aldrei (OR = 5,92; 95%CI: 1,29 — 34,62).

Pessi ihlutunarrannsokn bendir til pess ad lifsstilsinngrip fyrir einstaklinga med ahaettupeetti
efnaskiptasjukdéma geti dregid Ur pyngd, likamspyngdarstudli, fituprésentu og aukio lifsgaedi,
efingartioni, eefingarakefd, likamshreysti og avaxtaneyslu pétttakenda. Aukin neysla & avoxtum vid

upphaf namskeids jok likur & pyngdartapi & ndmskeidinu.
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1 Introduction

The prevalence of noncommunicable diseases (NCDs) is rising in the world and affect all ages,
groups, regions and countries. NCDs are the result of genetic, physiological, environmental, and
behavioural factors and now account for 41 million deaths every year, or 70% of all global deaths.
These deaths are mainly caused by cardiovascular diseases, cancers, chronic respiratory diseases
and diabetes (1).

Cardiometabolic risk factors, such as excess weight, high waist circumference, high blood
pressure, elevated triglycerides, low high-density lipoprotein cholesterol and elevated fasting glucose
are closely related to diabetes and cardiovascular disease (2,3). These factors increase the risk of
developing type 2 diabetes, hypertension, overweight/obese, and dyslipidaemia (4) and thereby the
risk of developing cardiovascular disease (CVD) later in life. Individuals with cardiometabolic risk
factors do not have a diagnosis of a chronic disease and therefore differ from metabolic syndrome (5).
Unhealthy diet, lack of physical activity, tobacco use, and alcohol consumption increase the likelihood
of cardiometabolic risk factors (1).

Risk factors for cardiometabolic diseases often cluster together, commonly for overweight or
obesity, diabetes, hyperlipidemia, and hypertension (6). A research that was conducted on the impact
of cardiometabolic risk factor clusters on health-related quality of life (HRQL) showed that individuals
with common cardiometabolic risk factor cluster show lower HRQL score than those without
cardiometabolic risk factors (7).

Studies have shown that lifestyle interventions with emphasis on increasing physical activity
and dietary changes can reduce weight and cardiometabolic risk factors (4,8). There are many
different forms of lifestyle intervention programs. The prevalence of type 2 diabetes is rising in the
world (9) and many evidence based intervention programs therefore focus on how effective different

lifestyle programs are regarding preventing the development of type 2 diabetes.
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2 Cardiometabolic risk factors

2.1 Overweight and obesity

Excess energy that a person does not need from food and drink is stored in the body as adipose
tissue and can result in excess weight. Fundamental cause of overweight and obesity is an imbalance
between calorie intake and calorie expenditure (10). Excess body fat is associated with numbers of
chronic diseases including diabetes, cardiovascular disease and cancer (10). Being overweight or
obese can therefore reduce life expectancy (10,11). Body mass index (BMI) is often used to evaluate
whether a person is overweight or obese. BMI is easy to calculate, a person’s weight (in kg) is divided
by the square of a person’s height (in meters). The World Health Organization (10) classifies being
overweight as having BMI between 25 and 30 and obesity is classified as having BMI equal or greater
than 30. Obesity is categorized into obese class 1, 2 and 3. Obese class 1 has BMI between 30 and
34.99, obese class 2 between 35 and 39.9 and obese class 3 has BMI over 40.

The prevalence of overweight and obesity is rising in the world, since 1975 obesity has
nearly tripled (10). A large analysis, with 19.2 million participants, studied trends in BMI in 200
countries from 1975 to 2014. Results showed that age-standardised mean BMI increased globally
from 21.7 kg/mZ2 to 24.2 kg/m2 among men and from 22.1 kg/m?2 to 24.4 kg/m2 among women (12).
According to OECD (13) the prevalence of overweight and obese population in Iceland has also been
on the rice and is now 58%, or the highest prevalence of the Scandinavian countries. A study that The
Directorate of Health (14) in Iceland conducted in 2017 showed that number of individuals at normal
weight has decreased from 2007. In 2007 normal weight individuals were 39% of the Icelandic
population, they were 36% in 2012 and 34% in 2017. At the same time those classified as being
overweight, with BMI between 25 to 30, has decreased. In 2007 overweight individuals were 40% of
the Icelandic population, they were 41% in 2012 but 39% in 2017. However, proportion of those who
are obese has increased, from 20% in 2007 to 27% in 2017 (14).

The effects of overweight and obesity on health is well investigated. High BMI is a risk factor
for diseases like cardiovascular disease, diabetes, musculoskeletal disorders and certain types of
cancers. The overall risk increases with higher BMI (10). A meta-analysis of 239 prospective studies
investigated overweight and obesity and all-cause mortality. Being overweight or obese was
associated with an higher all-cause mortality (15). Cardiometabolic multimorbidity also increased with
higher BMI, risk of mortality was twice as high compared to healthy weight individuals, it was almost
five times higher for individuals with obesity class 1 and 15 times higher for those with obesity classes
2 and 3 (16).

Although BMI is the most widely used measurement to evaluate overweight and obese
individuals its accuracy of detecting excess body adiposity is often criticised. A study on the subject
showed that BMI didn’t discriminate between body fat and lean mass with both men and women (17).
There is evidence that BMI cut-off values need to be reconsidered. A study on BMI and all-cause
mortality showed both strong and positive association between mortality and the upper limits in the
normal BMI category (above 24 kg/m?), suggesting that BMI spectrum might need further investigation

(15). A study on normal weight obesity (NWO), metabolic syndrome and insulin resistance in young
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adults showed that individuals with BMI within normal range but with high percentage of body fat was
associated with metabolic syndrome (18). An Icelandic study on NWO adolescents showed similar
results, NWO adolescents were more likely to have one or more risk factors for metabolic syndrome
compared to adolescents with normal fat percentage (19).

Epidemiologists have been studying the dilemma of how to measure excess adiposity and if
different measurements show stronger associations with health outcomes (20). There are different
possible ways to evaluate adiposity, each varying in ease of use and complexity. In a systematic
review on different measures of adipose tissue showed that precise measures like dual-energy x-ray
may provide more specific and better associations with diseases compared to simpler measurements
like BMI or waist circumference. However, the difference between simpler and precise measurements
is not always that significant (20).

One way to evaluate excess adipose tissue in a fairly simple way is by evaluating body
composition (21). Body composition can be measured with different technologies, the bioelectrical
impedance (BIA) is one of them. BIA measures the impedance of the body with small electric current,
it can estimate fat free mass (FFM) and fat mass (FM) through measurement of total body water (21).
The BIA has been affective for determining obesity, a specific equation has been developed. However,
in massively obese individuals the technique overestimates lean mass and underestimates fat mass
(22). BIA technology can vary in accuracy, the multifrequency bioimpedance analysis (MFBIA), where
the whole body is measured, is considered to be more accurate than foot-foot measurement (23).

There are many factors that need to be considered regarding measurements on weight and
excess adiposity in a public health setting. Precise measurements often need expensive equipment
and specially trained staff. Although precise measurements might be most useful in a study setting to
determine disease risk it might not be as feasible in a public health setting where simplicity and cost-
effectiveness matters. BMI and waist circumference is well known in medical, scientific and public
health settings, it is easy in use and therefore many investigators choose those measurements in

translation to public health messages (20).

2.2 Waist circumference

Waist circumference is used to measure abdominal obesity and to predict cardiovascular disease
(CVD) risk (24), mainly because increased visceral adipose tissue is associated with many metabolic
abnormalities that increases the risk of type 2 diabetes and CVDs (24). Men who have waist
circumference 102 cm or higher and women who have 88 cm or higher are at greater risk of
cardiometabolic disease (25).

Studies in recent years indicate that waist circumference measurement is more accurate at
describing fat distribution than body mass index (BMI) (26). A study that was done on Icelandic
children with obesity indicated that waist circumference was better to predict cardiometabolic
deviations than BMI and might therefore better at evaluating disease risk (27). Combining these two

measurements might however improve the overall risk evaluation (24).
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It is important to be aware of the fact that many things can affect waist circumference which
needs to be taken under consideration regarding cut-off points (24). There is a difference in body fat
distribution between the sexes, men have greater total lean mass and bone mineral mass compared
to women. Women have in general higher fat mass and greater adipose tissue than men, men have
less limb fat, greater arm muscle and larger bones but greater central fat distribution. This gender
difference is related to different sex hormone levels (28).

Age effects fat distribution, waist circumference increases with age according to WHO (2008)
expert consultation on waist circumference. A Finnish study on waist circumference in adults showed
that waist circumference over a 15-year period increased on average by 2,7 cm in men and 4,3 cm in
women (29).

Cut-off points are often based on studies on European population that do not take in
consideration other ethnic variations (30). A study of Asians adults showed that body fat is higher in
Asians at lower BMI (31). Body fat distribution can vary between different ethnic groups and therefore
can affect risk assessment (30). Studies are not conclusive among other ethnic groups and further

investigation is needed regarding cut-off points (24).

2.3 Cardiovascular disease and risk factors

Cardiovascular disease (CVD) are a group of disorders that affect blood vessels and the heart and is
the leading cause of death globally. It is estimated that in 2016 nearly 17.9 million individuals died
from cardiovascular disease where 85% were because of heart attack and stroke (32). Worldwide,
stroke has a huge disease burden as 10.3 million new strokes occurs yearly and causes 113 million
disability-adjusted life years (DALYS) (33).

Risk factors for CVDs are elevated blood pressure, blood glucose or blood lipids and/or if an
individual is overweight or obese. These risk factors indicate an increased likelihood of heart attack,
stroke, heart failure and other complications (34).

The World Health Organization (34) states that most CVDs could be prevented with lifestyle
alterations where the focus is on healthy diet, weight management, physical activity and no alcohol
consumption nor tobacco use (34).

CVD risk factors often cluster together and affect one another. A study on BMI and its effect
on hypertension and cardiovascular health indicated that increased BMI lead to an increase in blood
pressure and the association was both positive and linear from BMI of 18.5 to 30.0 (35). Another study
on the subject, where effects of obesity severity on hypertension, diabetes, dyslipidaemia and
metabolic syndrome were investigated showed that an increase of obesity class resulted in an
increased risk for those diseases mentioned (36).

A study on hypertension and cardiovascular disease mortality and all-cause mortality was
conducted in Iceland from 1967-1996. The research showed that those with treated hypertension had
lower CVD mortality compared to those with untreated or uncontrolled hypertension. Systolic blood
pressure was the best predictor of CVD mortality and all-cause mortality in women with treated
hypertension (37). Risk factors for stroke can be both non-modifiable and potentially modifiable.

Hypertension is the most important modifiable risk factor for stroke and is responsible for 65% of lost
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disability-adjusted life years (DALYSs) in stroke incidence in low- and middle-income countries and 60%
in high income countries (38). The Global Burden of Disease (GBD) 2013 study stated that modifiable
risk factors caused more than 90% of all strokes, 75% of these incidence could be reduced by
controlling behavioural and metabolic risk factors (33).

CVDs can be costly for societies; they can cause disability. DALYs are estimated to increase
from a loss of 85 million DALYs in 1990 to 150 million in 2020, becoming the leading cause of loss
productivity (39). Since most risk factors for CVDs are preventable with lifestyle adjustments (34) it is
an important factor in public health prevention. Good guidelines in clinical practise are important for
health promotion and improving patient outcomes. European Guidelines on cardiovascular disease
prevention in clinical practice has defined characteristics of people who stay healthy. To stay healthy
council experts recommend no tobacco use, exercise of at least 30 minutes five times a week, healthy
eating habits, not being overweight, having blood pressure below 140/90 mmHg, having blood
cholesterol below 5 mmol/L, having normal glucose metabolism and avoid excessive stress (40).

A research on stroke prevention and strategies with a global focus reflected that effective
tobacco control, adequate nutrition and development of healthy cities (where environment encourages
healthy living) are crucial for primordial prevention. For primary prevention of stroke polypill strategies,
mobile technology, salt reduction and other dietary interventions were affective. For secondary
prevention a collaboration between different health-care sectors, government policies and campaigns

were successful (41).

2.4 Diabetes and impaired glucose tolerance
Diabetes is a disease where the pancreas cannot produce enough of the hormone insulin or the body
cannot use the insulin it produces. Insulin is a crucial hormone that regulates blood sugar levels in the
blood. If an individual has raised blood sugar (e. hyperglycaemia) over extended period that is not
treated it can lead to damage on many of the body’s systems like the nerves and blood vessels.
Diabetes can also cause blindness, kidney failure, heart attacks, stroke or lower limb amputation (9).
There are two types of diabetes, type 1 and type 2. Type 1 is known as insulin dependent,
where an individual does not produce enough insulin and requires daily administration of the hormone.
Type 2 diabetes is much more common disease that happens when the body cannot use the insulin it
produces. Type 2 diabetes is largely caused by excess body weight and physical inactivity. A person
is considered to have diabetes when fasting blood glucose is higher or equal than 7 mmol/L. When a
person has impaired glucose tolerance (IGT) and impaired fasting glycaemia (IFG), they are at high
risk of developing type 2 diabetes. It is when blood glucose is elevated and above normal values but
not high enough to classify as having diabetes (9). IFG is classified as having fasting glucose that
ranges from 5.6-6.9 mmol/L and IGT cut off points ranges from 7.8-11.0 mmol/L (42). Having values
lower than that is classified as normal values. Gestational diabetes happens during pregnancy and is
similar to IGT and IFG, the glucose values are elevated and above normal values but not high enough
to classify as having diabetes. Women who have gestational diabetes have an increased risk of
complications during pregnancy and delivery, their children are at risk as well of developing diabetes
later in life (9).
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The prevalence of type 2 diabetes has been rising rapidly in the world, especially in middle- and
low-income countries (9). The World Health Organization (9) estimated in 2014 that around 422 million
individuals worldwide suffered from diabetes, a number that is likely to more than double over the next
20 years. The prevalence of type 2 diabetes has also been on the rising in Iceland. A study on
diabetes type 2 prevalence in Iceland between 1967 to 2002 showed that in the 30-year period type 2
diabetes prevalence increased by 48% among males and 53% among women (43). In another
Icelandic study on type 2 diabetes and BMI and its development over a 40-year period (1967-2007)
showed that mean BMI had increased by two units among men and women. In the same time period
type 2 diabetes prevalence doubled among men and increased by 50% among women. This study
showed a dose-response relation between higher BMI and prevalence of type 2 diabetes (44).
According to Kramer et al (45), obesity is one of the biggest modifiable risk factor in type 2 diabetes
prevention.

Type 2 diabetes has been strongly related to excess fat within the liver and pancreas, therefore
weight gaining can increase the risk of type 2 diabetes (46). Individuals with type 2 diabetes often
have disease-related morbidity and reduced longevity. The disease is becoming more common among
young obese people and more number of life-years are therefore lost through the disease (47). When
an individual is diagnosed with type 2 diabetes it doesn’t necessarily need to be a permanent one.
There is a possibility of remission of type 2 diabetes if the individual changes his lifestyle and loses
weight within 6 years after diagnosis (48).

It is estimated that over 84 million Americans have impaired glucose tolerance (IGT), that is 1
out of 3 adults. Big proportion of that number don’t know that they have IGT and without any change in
lifestyle individuals have a high risk of developing type 2 diabetes within 5 years (49). In Iceland there
is no record for IGT prevalence but since BMI and type 2 diabetes incidence is rising in Iceland (14,50)
one can assume that IGT prevalence is rising as well.

Studies have shown that lifestyle interventions with emphasis on increased physical activity
and dietary changes can reduce weight and cardiometabolic risk factors such as impaired glucose
tolerance. Intervention programs can delay or prevent the onset of type 2 diabetes among individuals
with impaired glucose tolerance or at high risk of developing the type 2 diabetes (4,8,51,52).
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3 Nutritional guidelines

3.1 Healthy diet and public health

Healthy diet throughout life can help prevent malnutrition and noncommunicable diseases like
diabetes, heart disease, stroke and cancer. Today, unhealthy diet and low physical activity have
become the leading global risk to health. Production of processed foods, urbanization and lifestyle
changes have resulted in changes in dietary patterns and have led to an increased consumption of
foods high in energy, fats, sugar and salt/sodium (1,53).

The Directory of Health in Iceland (54) publishes recommendations on diet and nutrition. In its
latest update the focus is on healthy dietary patterns rather than focusing on a specific nutrient, eating
diverse foods in modest amount, eating regularly and enjoying food intake (55). Studies have shown
that adherence to healthy dietary patterns rather than consumption of special nutrient or food is
associated with lower risk of stroke and better cardiovascular health (56-58). The Icelandic
recommendations are set up to be simple and easy to understand. The recommendations have
emphasised on the consumption of fruits and vegetables, whole grain, fish, healthy fats and less salt
and sugar. Icelanders are also advised to use vitamin D supplements over the darkest months of the
year, when direct sunlight is low (54).

The recommendations advice that fruit and vegetable consumption should reach at least five
portions each day or 500 g in total, where at least half should be vegetables. According to the
Directory of Health in Iceland only 16% consumed vegetables two times each day or more, fruit
consumption was the same or 16% ate fruits or berries two times a day or more (14).

Whole grain is recommended to be consumed at least twice a day, it is important for digestion
and is a rich source of vitamin B, vitamin E, magnesium and fibre (Embeetti landleeknis, 2017). Diets
that consists of low fruit, vegetable and whole grain but are high in sodium and sweet-sugar
beverages have been associated with an increased risk of stroke (38). A series of systematic reviews
of data from 185 prospective studies and 58 clinical trials suggests that those who consumed high
fiore diet had 15-30% decrease in all-cause and cardiovascular mortality, heart disease, stroke
incidence and mortality, type 2 diabetes and colorectal cancer compared to those who consumed low
fibre diet. Those who consumed high fibre diet had lower body weight, systolic blood pressure and
total cholesterol compared to those of low fibre diet. Risk reduction was apparent when consuming
fibre between 25 g and 29 g per day (59)

The World Health Organization guideline on sodium intake (60) recommends salt intake for
adults less than 2 g/day to prevent NCDs (60). Reducing salt intake in a diet has been linked to a
lower systolic blood pressure, which is crucial in stroke prevention (61). Therefore, sodium restricted
diet can be beneficial to stroke prevention which is the leading cause of mortality worldwide (1,60,62) .

The Directory of Health in Iceland (2017) recommends that fish should be a part of a weekly
diet two to three times a week, where fatty fish should be consumed at least one times per week. Fatty
fish is rich of vitamin D and omega 3 fatty acids which is mainly found in seafood. Studies have shown

that regular consumption of fatty fish can lower the risk of cardiovascular disease (63-65). According
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to the Directory of Health in Iceland 49% of Icelanders reached the recommended fish consumption 2-
3 times per week (14).
In the study for this thesis dietary habits were evaluated with food frequency questionnaire

(FFQ). The focus was to evaluate fruit and vegetable consumption, whole grain and fish consumption.

3.2 Food Frequency Questionnaire (FFQ)

Information on persons diet can be useful in public health and in disease risk prevention (66). Food
Frequency Questionnaires (FFQ) are used to measure dietary habits in epidemiologic studies among
individuals. Respondents are asked how often and how much food they consumed over a certain time
period. FFQs can be self-registered or collected through an interview. This method makes it possible
to research dietary patterns over a long period in a simple and a cost-effective way without being time
consuming. The questionnaires can be adjusted to each research group (67). FFQs main
disadvantage is that the evaluation of food frequency relies on participants memory of their diet.
Therefore it is important to use FFQs that have been tested and validated (68). The FFQ for this thesis

has been validated to minimize the risk of measurement errors (69).

19



4 Physical activity

The World Health Organization publishes recommendations for physical activity. They have advised
18-64-years old to exercise for at least 150 minutes of moderate-intensity aerobic exercise per week
or do at least 75 minutes of vigorous-intensity aerobic exercise per week. Each exercise must last for
at least 10 minutes and muscle strengthening activities should be performed 2 days a week or more
(70). The recommendation on physical activity from the Directory of Health in Iceland (71) advice adult
individuals to exercise at least 30 minutes per day of moderate intensity where each exercise lasts
longer than 10-15 minutes.

The development of a modern society encourages physical inactivity (72,73) and todays data
on physical inactivity shows that 23% of adults and 81% of adolescents do not meet the
recommended physical activity according to WHO. Estimated global cost of physical inactivity is
estimated to be 54 billion INT$ a year in direct health care (73). According to data from Eurostat
almost half of European population over 18 years didn’t participate in any sport but third spent at least
two and half hours per week doing physical activities in their leisure time in 2014. The highest
proportion of those who exercised at least two and half hours per week was in the Nordic countries,
with Finland (54%), Denmark (53%) and Sweden (53%) at the top (74). A research that was
conducted on the prevalence of physical activity in European adults showed that 61% attained the
physical recommendation of =230 minutes of at least moderate physical activity = 5 times a week.
However, 40% of the European population weren’t active enough to be beneficial to their health (75).
According to the Directory of Health in Iceland 10% of individuals exercised every day and 16%
exercised 5-6 times per week for 30 minutes in 2017 (76).

The benefits of physical activity and exercise on health has been well established. Physical
activity lowers the risk of diseases like cardiovascular disease, hypertension, diabetes and certain
types of cancers (70,77,78). Research has shown that physical activity is protective against premature
mortality as well as cause-specific mortality (79). Regular physical activity is one of the key factors in
health and wellbeing, research has suggested that physical activity and exercise has beneficial effects
on several mental-health outcomes and physical activity has been associated with better quality of life
(80).

Studies have shown that individuals who stay physically active are less likely to develop IGT,
individuals who train regularly have greater glucose tolerance and lower insulin response when
compared to sedentary individuals (81,82). Regular physical activity has benefits on insulin sensitivity
even beyond 72 hours of last exercise (83).

Since the literature on the benefits of physical activity is clear it is important to be aware of the
time individuals spend sitting down. Sitting for long periods of time can compromise metabolic health,
it can increase the risk of cardiometabolic risk factors even if an individual meets the recommended
physical activity. If a person sits most of the day it can affect one’s health. Therefore, focusing on
minimizing the leisure time as well as increasing physical activity can be beneficial to health (84). A
research on sitting time and all-cause mortality risk showed that the association between sitting and
all-cause mortality was apparent, prolonged sitting is a risk factor independent of physical activity

(85). It is therefore important to encourage physical activity and minimize time sitting as much as
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possible. Changing the way an individual travel between places can matter. A country that is
economically developed often has lower physical activity, even as high as 70%, due to changes in
transportation, increased technology and urbanization (73). A study that was conducted on commuting
showed a decrease in BMI by 0.30 if individuals switched from car commuting to active or public
transportation. Among those individuals that switched from active or public transportation to car
commuting there was an increase in BMI by 0.32 (86).

The need to increase physical activity is clear, it can be complex because of challenges in a
modern society. However, changing the way we travel between places and decreasing the time spent

sitting might be a good way to start.

4.1 Physical activity evaluation and cardiorespiratory fitness

Objective and subjective methods are currently used to measure physical activity (87). Physical
activity questionnaires (PAQs) are convenient in a large-scale study because of their low cost and
they are easy to implement. Usually PAQs evaluate physical activity the last 7 days during a “typical
week” either administered by interview or self-administered. PAQs have acceptable reliability (88) but
they are prone to measurement error such as overreporting, misreporting or lack of recall of the event
(89).

Another way to evaluate physical activity is by measuring physical fithess. Physical fithess is
usually expressed as cardiorespiratory fithess and is measured by different exercise tolerance tests
(90). VOz2max is the maximum ability to use oxygen and determines ones cardiorespiratory fitness
(91). Research has shown that an individual with higher VO2max has a decreased risk of heart failure
incident (92) and mortality (93).

Many different tests have been developed to measure VO2max in group setting where it is not
possible to directly measure oxygen consumption. These tests are usually from submaximal exercise
setting where VO2max is predicted based on the relationship between heart rate and oxygen uptake
(94). One of these tests is known as the 12-minute walk/run test or Cooper test.

Cooper test is a 12-minute field or treadmill performance to estimate maximal oxygen uptake.
The test is easy to adapt to a large group setting and needs minimum equipment. The test measures
distance covered and from that estimates the VO2max with the following formula (95):

VOzmax (ml - kg™' - min~") = (22.351 x distance covered in kilometers) - 11.288
In a study on Cooper test validity to estimate VO2max showed that there was a significant correlation
with distance covered in the Cooper test and VO2max, the equation is thought to be a valid method to

evaluate cardiorespiratory fithess (96).

5 Lifestyle intervention programs

Protecting and promoting health is one of the key factors in human welfare and people rate health as
one of their highest priorities in most countries (97). The prevalence for NCDs are rising worldwide,
especially in low-income and middle-income countries with more than three quarters of NCD deaths
globally (1).
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Socioeconomic status (SES) can determine individuals likelihood of being exposed to
environmental and other risk factors for health (98). Individuals with lower SES and other ethnic
minority groups have a greater risk of diabetes compared to white adults (99,100). Since diabetes
incidence are rising in the world (9) many intervention program focus on diabetes incidence as an
outcome. Studies have shown that lifestyle intervention programs that focus on increased physical
activity and dietary changes have been affective regarding weight loss and cardiometabolic risk
factors (4,8).

Since access to health promotion and prevention is important for health there needs to be a
good health financing system if the service is to be available for all members of society (97). The
Diabetes Prevention Program (DPP) is a well investigated, cost-effective lifestyle intervention program

that has been successful in type 2 diabetes prevention (101).

5.1 The Diabetes Prevention Program

The Diabetes Prevention Program (DPP) is a well-known lifestyle change program that was developed
to decrease the risk of developing type 2 diabetes among individuals with impaired glucose tolerance
(101). The program is recognized as a lifestyle change program by the Centres for Disease Control
and Prevention (CDC) in America (102).

The DPP program runs for 1 year. First 6 months participants will meet specially trained
lifestyle coaches about once a week, or total of 16-sessions, where each session lasts for about an
hour. In these sessions’ participants are educated on nutrition, exercise and behavioural self-
management. The first eight sessions focus on fundamental knowledge on modifying energy intake
and increasing energy output. Participants are helped to self-monitor their diet and physical activity.
The latter eight sessions focus on the psychological, social and motivation challenges participants
might face in maintaining the healthy lifestyle behaviour. The focus in the program is on weight loss
and increased physical activity as an outcome. Weight goals for the participants is to lose 7% of initial
body weight and to reach a minimum of 150 minutes of exercise per week. The second 6 months is a
follow up program where participants will meet the lifestyle coaches once or twice a month. The follow
up involves meeting the coaches face-to-face once every 2 months and be contacted by phone
between visits (103).

The DPP initial study was a 27-center randomized clinical trial to evaluate whether a lifestyle
intervention program or pharmacological therapy of metformin would prevent or delay the onset of
type 2 diabetes among individuals with impaired glucose tolerance (IGT) (104). The study included
3234 overweight participants which had IGT of 27.8 to <11.1 mmol/l and fasting plasma glucose (FPG)
between 5.3 and 6.9 mmol/l. Participants were volunteers and were randomized into three treatment
groups, (1) intensive lifestyle intervention (n=1079), (2) standard advice and metformin drug (n=1073)
(3) and standard advice and placebo (n=1082). Participants of the intensive lifestyle group were
assigned a weight loss goal of 7% of initial body weight and moderate-intensity physical activity of 150
minutes per week. Participants were to achieve their weight loss through dietary changes by reducing
calorie intake and fat consumption in the first 6 months of the program. The results showed that both

metformin and the lifestyle intervention groups decreased the incidence of type 2 diabetes compared
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to the placebo group. The lifestyle intervention decreased the type 2 diabetes incidence by 58% and
the metformin group by 31% three years after the intervention took place (101).

A 10 year follow up study on the DPP program showed that diabetes incidence since last
researched was reduced by 34% in the lifestyle group and 18% in the metformin group when
compared to the placebo group (105). In a long-term effect study, 10 years after the DPP program, on
cardiovascular risk factors showed that those in the metformin group that continued to take the drug
improved their risk factors for cardiovascular diseases like high cholesterol or blood pressure.
However, those from the lifestyle intervention group achieved the same results but with lower rates of
blood pressure and cholesterol lowering medications (106). In another study 10 years after the DPP
program showed that the lifestyle intervention was cost-effective compared to the placebo group
(107). A 15 year follow up on the program showed a 27% delay in diabetes development compared

with the placebo group (108).

5.1.1 Nutritional guidelines in the DPP program
Weight loss is measured as an outcome in the DPP program, to achieve a 7% weight loss goal in the
first 6 months of the program participants need to make some adjustments to their diet.

Calorie goal for each participant is calculated by estimating the calories needed every day to
maintain participants initial weight and subtracting 500-1000 calories each day, depending on
participants initial weight. This is to achieve a weight loss of 0.5-1 kg (1-2 pound) each week. Each
participant is not to consume more than 25% of total calories per day from fat. Participants are
encouraged to gradually achieve their dietary goals through better choices of meals and healthy
snacks in-between meals and get booklet developed by the DPP to help with meal sizes, choices and
food register (103).

Each participant in the program was assigned a case manager known as a lifestyle coach.
Most of the lifestyle coaches in the trial were registered dietarians, commonly with a master’s degree
in exercise physiology, behavioural psychology or health education. Participants tracked their meals

and physical activity and reported to their lifestyle coach each week (103).

5.1.2 Exercise guidelines in the DPP program

Exercise minutes is measured as an outcome in the DPP program. The physical activity goal is to
reach at least 150 minutes of moderate intensity each week. This goal was chosen to increase energy
expenditure and is according to public health recommendations to physical activity. DPP participants
had a weekly physical activity goal to help them reach 150 minutes. The program emphasised on brisk
walking as the mean to achieve but participants were introduced to other activities with equivalent
intensity. Participants can divide their exercise minutes to different days, but each exercise had to last
at least 10 minutes. Strength training can be applied with the maximum of 75 minutes of the 150-
minute activity goal. Participants were encouraged to other lifestyle activities like using the stairs,
gardening and stretching but it would not be included in the 150-minute goal although it would be
beneficial to their health (103).
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5.1.3 Behavioural self-management

Participants in the DPP program were taught behavioural strategies to remain long-term changes in
their diet and to maintain weight loss. These behavioural strategies included self-monitoring of weight,
ways to monitor their intake and physical activity, problem solving skills, stress management and ways
to stay motivated. By introducing participants with different strategies, they learned how to make
healthier choices on their own and maintain lifestyle behaviours long-term. These skills were taught
gradually in the first weeks of the program and positive behaviour was recognized and reinforced by
their lifestyle coach (103).

5.1.4 The DPP program nationwide

Although the DPP program has been successful and cost-effective there is no model available for
nationwide dissemination. Translating interventions successfully can be challenging since lifestyles
are affected by cultural and social factors (109). Still, other countries have attempted to adapt the DPP
program. The Finnish DPP program was successfully adapted with equivalent results as the American
one (110) while the Chinese Da Qing DPP study showed 40% reduction of diabetes incidence with the
lifestyle group (111). There has also been modified shorter translational studies of the DPP program,
like the Sidney Diabetes Prevention Program, where participants attended fewer sessions but still
showed a 30% risk reduction in diabetes incidence (112). Fully digital DPP programs have been
recognized by the CDC which can be a cost-effective way in diabetes prevention nationwide (113).

In a systematic review on effectiveness of program modification strategies of the DPP program
showed that the program is vigorous to different cultural adaptation and translational strategies. When
the program is adapted to be cost saving it does not seem to reduce its effectiveness on diabetes
outcome. However, maintenance phase after the first 6 months is important, they significantly reduce

risk of developing type 2 diabetes (114).

5.2 Dropout and lifestyle interventions

Dropout rates in weight management interventions can be high. In a systematic review on the subject
showed that dropout rates from weight loss interventions varied from 10-80%, depending on program
type and setting (115). Mattfeldt -Berman et al (116) research attendance at intervention programs
and pointed out that adherence to a program relates to long term success where participants are more
likely to exercise regularly and use self-monitoring strategies. Other studies on the subject show
similar results, adherence is the key to achieve long term weight loss (117).

However, keeping participants in the program is challenging. In a study on obesity intervention
dropout showed that most participants dropout of the program after the first session, or about 80% of
those who quit the program (118). A systematic review showed that three main variables affected
adherence in weight loss interventions. Supervised attendance programs have lower dropout rates

than unsupervised ones, interventions with social support have higher adherence compared to no
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social support and programs with dietary intervention alone have lower dropout rates than exercise
programs alone (117).

A study on lifestyle intervention and impacts of dropout rates showed that the non-completers
of the program had slightly lower weight, BMI and waist circumference compared to the completers.
The non-completers were likelier to have a full-time job and didn’t have as many of obesity related
diseases and were less depressed as those who completed the program (118). Another study showed
that younger participants are more likely to quit than older participants (119). Expectations to weight
loss at the beginning of the program can influence dropout, those with higher expectations regarding
weight loss at the beginning of the program have higher dropout rates (119). Another research
showed that if participants show little improvement to their BMI on the first two weeks of the
intervention, the likelier they are of dropping out of the program (120).

There seem to be many different reasons for dropout at weight loss programs. Most studies
investigate those who completed the program but not those who dropped out and therefore it can be
challenging to pinpoint exactly the reason participant dropout. Awareness of these factors could help

structure a program to avoid high drop-off rates.

5.3 Lifestyle intervention and modern medicine

In today’s world digital innovations have an opportunity to support and promote individuals of all ages
to make healthier choices in their lives (73). Growing technology and ownership of mobile phones all
over the world (121) can be an interesting and cost-effective way to improve health, especially in low
income countries where health service is limited and health gap in knowledge is present. Mobile health
applications (apps) can be adapted to the individual resulting in an patient-centred messaging which
encourages behavioural change (122).

There are growing numbers of mobile health apps on the market but very few of them are
evidence based, creating a gap between research and the market (123). A study that was conducted
on weight-loss mobile apps and behavioural strategies analysed the DPP program and identified
strategies of the program. Then, 30 mobile health apps were analysed and seven technology-
enhanced features that support the program were identified. Results showed that the features that
should support the DPP program are a barcode scanner, physical activity tracking, online social
network, meal reminder, tracking of stress or negative thoughts, a calendar and rewards for reaching a
dietary goal (124). An app that includes most of these features should be beneficial to the DPP

program, it might be a good way to reduce program cost so that it is available for all in need.

5.4 Lifestyle intervention and Quality of Life
The World Health Organization has defined Quality of Life as “an individual’s perception of their
position in life in the context of the culture and value systems in which they live in and in relation to
their goals, expectations, standards and concerns” (125).

There are many different things that can affect Quality of Life. The literature on Health Related

Quality of Life (HRQoL) suggests that obese individuals show lower HRQoL compared to those who

25



are at normal weight (126-128). In a 10 year follow up research on HRQoL among severely obese
individuals showed that HRQoL was associated with the magnitude of weight loss or weight gaining
(129). Diabetes has also been associated with poor health-related quality of life (130) and individuals
with diabetes related problems have reduced HRQoL when compared to those without diabetes
related problems (131,132).

HRQoL has been studied in relation to prevention or intervention programs. A study that was
conducted on HRQoL among subjects in the Diabetes Prevention Program showed an improvement in
HRQoL among those who achieved weight loss and increased their physical activity after the
intervention when compared to those without treatment (133). Staying physically active and eating
healthy are major determinants of health, they decrease disease risk and weight gain (134).
Therefore, promoting these factors has the potential of reducing weight and disease risk as well as
improving quality of life.

Since HRQoL is often lower among obese individuals increased quality of life is one of the
most important outcomes for themselves. The term Self-Efficacy (SE) has been used to describe an
individual's perception of their ability to successfully perform a certain behaviour. If an individual
believes he can perform the behaviour successfully he is more likely to engage in it (135). In relation
to weight loss and intervention programs SE can therefore have great impact on weight loss and if an
individual completes an intervention program or not. A study on self-efficacy and quality of life in a
lifestyle intervention program has shown that if an individual’s BMI decreased by one unit there was an
increase in self-efficacy (136). SE is therefore an important factor in lifestyle intervention program

outcomes.
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6 Specific aims

The research that was conducted for this thesis is an intervention study for individuals with
cardiometabolic risk factors at Heilsuborg clinic. The participants of the study attended educational
classes based on the Diabetes Prevention Program (DPP), but participants were also guided through
a health app in between classes where they could seek support. The aim of this study was to
investigate whether a lifestyle intervention program adapted from the DPP program for adults with

cardiometabolic risk factors can achieve clinically meaningful changes among participants.
Specifically, we aim to investigate whether the adapted DPP lifestyle intervention program can:

1. Achieve clinically meaningful changes (5-7%) in body weight and body composition (e. fat
mass and muscle mass) among individuals with cardiometabolic risk factors.

2. Increase fruit, vegetable, fish and whole grain consumption among individuals with
cardiometabolic risk factors.

3. Show improvement in the frequency and level of strain of physical activity individuals with
cardiometabolic risk factors.

4. Increase quality of life among individuals with cardiometabolic risk factors.
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Abstract
Objectives: This study evaluates the effects of a lifestyle intervention program based on the Diabetes
Prevention Program (DPP) on weight, body composition, physical activity, quality of life, and dietary

habits among participants.

Methods: This was a prospective, non-randomized 6-month intervention study conducted at
Heilsuborg clinic in Iceland. A total of 81 participants entered the study of which 49 completed (mean
age 48 years) the program. The research period was from June 2018 to March 2019 and data was
collected at the beginning and at the end of the program through online questionnaire and
measurement at the clinic. The measurements were compared before and after intervention using
paired T-test and McNemar’'s Chi-square test. Logistic regression was used to calculate odds ratios

with 95% confidence intervals to evaluate the effects of different lifestyle factors on weight loss.

Results: Mean weight loss among participants (N=49) after completing the program was 1.97 kg
(p=0.001). Mean BMI decreased by 0.55 kg/m2 (p=0.030) and mean fat percentage decreased by
0.8% (p=0.007) but change in muscle mass was not significant. Self-reported quality of life improved
by 23% (p<0.001) and those who underwent the cardiorespiratory fithess test improved their distance
covered by 0.12 km (p=0.002). Participants reported an increase in exercise frequency after the
intervention as exercise performed 1-4 times per week increased from 39% to 72% (p=0.005).
Exercise intensity increased as well as vigorous physical activity increased from 8% to 40% after the
intervention (p<0.001). Fruit consumption increased as those who reported to consume fruit 1-2 times
per week or more increased from 46% to 65% after the intervention (p=0.020). Changes in
consumption of vegetables, whole grain, and fish did not change significantly after the intervention.
Those who consumed fruits 1-2 times per week at baseline were more likely to lose weight during the
intervention compared to those who consumed fruits never or rarely (OR = 5.92; 95%Cl: 1.29 —
34.62).

Conclusion: This study suggests that intervention program based on DPP for individuals with
cardiometabolic risk factors can reduce weight, BMI, fat percentage and increase quality of life,
fitness, exercise intensity, exercise frequency, and fruit consumption among participants. Moreover,

higher fruit consumption at baseline was associated with weight loss.

Keywords: intervention study; cardiometabolic risk factors; The Diabetes Prevention Program; weight

loss; body composition; body mass index; dietary habits; physical activity; quality of life
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Introduction

Noncommunicable diseases (NCDs) account for 41 million deaths yearly, or 70% of all global deaths,
the majority are because of cardiovascular disease, cancers, chronic respiratory disease, and
diabetes. NCDs are rising in the world and they are influenced by genetic, environmental, and
behavioral factors (1). Most NCDs can be prevented with lifestyle adjustments where emphasis is on
healthy diet, physical activity, weight management and minimizing alcohol and tobacco use (1).
Poverty and NCDs are closely related, individuals with lower socioeconomic status (SES) are more
likely to get NDCs (2,3) and have higher premature mortality rates compared to those of higher social
positions (1).

Diabetes prevalence has been rising rapidly worldwide, especially in middle- and low income
countries, and is now the seventh leading cause of death globally (4). Majority of those with diabetes
have type 2 diabetes which is largely the result of excess weight and lack of physical activity (4). Type
2 diabetes prevalence has been rising in Iceland like with the rest of the world. From 1967 to 2002
diabetes prevalence increased by 48% among men and 53% among women in Iceland (5). The
disease is becoming more apparent in young people and therefore more life-years are lost due to the
disease (6).

Cardiometabolic risk factors, such as excess weight, high waist circumference, high blood
pressure, elevated triglycerides, low high-density lipoprotein cholesterol, and elevated fasting glucose,
are closely related to diabetes and cardiovascular diseases (7,8). These factors increase the risk of
developing type 2 diabetes, hypertension, overweight/obese, and dyslipidaemia (9) and thereby the
risk of developing cardiovascular disease (CVD) later in life. Prediabetes increases the risk of
developing type 2 diabetes (4) and it is estimated that 1 in 3 adults in America have prediabetes and
many cases may be undiagnosed (10).

Studies have shown a strong relation between high BMI and type 2 diabetes (11-13).
According to OECD the prevalence of overweight (BMI 25-29.9 kg/m2) and obesity (BMI>30 kg/m?2)
has been rising rapidly in Iceland and now accounts for 58% of the population which is the highest
prevalence among the Nordic countries (14). The Directorate of Health in Iceland have performed
comprehensive studies on the health and well-being of Icelanders since 2007 and have reported an
increase in obesity (BMI>30 kg/m?), from 20% of population in 2007 to 27% in 2017 (15). Weight
management is one of the biggest modifiable factor in preventing type 2 diabetes (11), staying
physically active and eating healthy can prevent weight gaining and improve quality of life (16,17).
Obese individuals report lower health-related quality of life (HRQoL) compared to those of normal
weight according to WHO definition (BMI 18.5-24.9 kg/m?)(18-20). Self-efficacy is an important term in
relation to quality of life, if an individual believes he can perform a certain behavior, like lose weight, he
is more likely to engage in it (21,22). These factors can therefore matter in a lifestyle intervention
program when the focus is on behavioral change that results among others in weight loss.

Previous studies have shown that lifestyle intervention programs with focus on increased
physical activity and dietary changes can be effective in weight management and reduce
cardiometabolic risk factors (9,23). The Diabetes Prevention Program (DPP) is a lifestyle change

program that was developed in America to decrease the risk of developing type 2 diabetes among
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individuals with impaired glucose tolerance. Studies have shown that participants in the DPP program
reduce diabetes incidence by 58% compared to a placebo group (24). Diabetes reduction was still
apparent among participants of the lifestyle intervention program 10 years later as diabetes incidence
was 34% lower among participants compared to the placebo group (25). The DPP program has been
tested and studied in Europe with equivalent results as shown in America (26).

Evidence-based lifestyle intervention program for individuals with cardiometabolic risk factors or
for diabetes prevention has not been available in Iceland until Heilsuborg clinic implemented the
program in 2017. The aim of this study was to evaluate whether a lifestyle intervention based on DPP
for individuals with cardiometabolic risk factors can show clinically meaningful changes in weight, body

composition, physical activity, quality life, and dietary habits.

Methods
Study design and participants

Participants of the study were adult individuals with cardiometabolic risk factors living in Reykjavik and
nearby areas. The intervention program was advertised in a local newspaper and on social media,
participants self-registered into the lifestyle intervention program and paid participation fee. All
participants that registered in the program were invited by Heilsuborg clinic to participate in the study.
The study was introduced to subjects attending the program in their second educational lecture. If they
agreed to participate in the study, they were asked to sign an informed consent but were informed that
they could withdraw their participation at any time. Data from three intervention groups was used for
this research and data collection was ongoing from June 2018 to March 2019. The study was
approved by the Bioethics Committee of Iceland (VSNb2018040012/03.01).

Lifestyle intervention program
The lifestyle intervention program was conducted at the private health and fitness clinic Heilsuborg. At
the beginning of the program participants met a nurse for a 30-minute interview, participants then
attended 10 educational group lectures where they were informed about suitable practice for dietary
habits, physical activity, sleeping habits, and mental health. The group lectures were taught by
Heilsuborg clinic where lifestyle coaches were clinically trained professionals with a university
education. Majority of lifestyle coaches were nurses, nutritionists, psychologists, sport scientists, or
physicians. Each group session was taught every other week for 90 minutes and included lectures,
discussions, and class assignments. After 10 group sessions participants were interviewed again by a
nurse for 30 minutes where the program was discussed and their measurements were made.

At the beginning of the program participants downloaded a health app, called Sidekick health
(27), that encouraged them to make positive changes in their lifestyle while taking part in the program.
Participants received educational videos through the app regarding each week’s topic to prepare for
the coming class. Participants were encouraged to register their food intake and physical activity as

well as performing stress relieving exercises available in the app. Participants could also use the app
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to contact their lifestyle coach or other participants in the program in between sessions if they needed
extra guidance or support.

Participants were offered to take part in an exercise class along with the educational classes
where they would exercise three times per week with a trainer from Heilsuborg clinic. Participation in

the exercise class was optional.

Measurements

The lifestyle coaches were responsible for data collecting and measurements on weight, body
composition, and cardiovascular fitness. Data was collected via online questionnaire using REDCap
(28). Information gathered through the questionnaire regarded background characteristics, physical
activity, dietary habits, mental health, disease history, and quality of life in the past month. The
gquestionnaire was sent to three intervention groups within the first month of the program. In one case
the questionnaire was sent out after two months while waiting for study permission from the Bioethics
Committee. Information on dietary habits, physical activity, quality of life as well as background

characteristics were used in this study.

Weight, BMI and body composition
Weight, BMI, and body composition (body fat and muscle mass) were analyzed using bioelectrical
impedance (BIA) Tanita MC-7800U multi frequency segmental body composition analyzer. Analysis
performed were made by clinic staff who were trained and followed a strict protocol. All participants
were requested to avoid drinking and eating at least 1 hour before testing. Clinic staff would enter sex,
height and age into the Tanita, allowing specific calculations for each participant. Impedance
measures were obtained and registered at baseline and again after 6 months.

The Tanita also predicted energy need for each participant which were used for individually

based guidance on energy intake.

Dietary habits and quality of life

Dietary habits were evaluated with a validated food frequency questionnaire that included 87
questions on frequency of intake of 76 food items (29). For this research, participants were asked to
evaluate dietary habits in the last month. Data on whole grain, fish, vegetable and fruit consumption
was used for this research. To evaluate whole grain consumption, the food items: whole wheat bread,
rye bread, flatbread, porridge, chia and muesli were used. To evaluate participants fish consumption
questions on intake of sushi and fish meals were used. Questions on intake of raw and cooked
vegetables, fruit, berry’s and dried fruit were used to evaluate vegetable and fruit consumption.
Participants were asked how often they consumed these food items, for each food item there were six
or seven possible answers. For whole grain, vegetables, and fruit the response categories were:
never/rarely, 1-3 times per month, 1-2 times per week, 3-4 times per week, 5-6 times per week and
daily. Due to limited number of participants, responses were recoded into two categories, never/rarely

and 1-2 times per week or more. Never/rarely included answers from never/rarely and 1-3 times per
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month. 1-2 times per week or more included answers from 1-2 times per week, 3-4 times per week, 5-
6 times per week and daily. For fish consumption possible answers were: never/rarely, 1-3 times per
month, 1 time per week, 2 times per week, 3-4 times per week, 5-6 times per week and daily.
Responses were recoded into two categories, never/rarely and 1 time per week or more. Never/rarely
included answers from never/rarely and 1-3 times per month and 1 time per week or more included
answers from 1 time per week, 2 times per week, 3-4 times per week, 5-6 times per week and daily.

Participants’ quality of life was also evaluated with the questionnaire, before and after lifestyle
intervention. Participants were asked to evaluate their quality of life on the scale of 1-100. The
question was: How would you describe your health today on the scale from 0-100? With 0 indicating
the worst and 100 the best health.

Exercise

Exercise was evaluated with the questionnaire, data on exercise frequency and exercise intensity was
used in this study. To evaluate exercise frequency participants were asked how often they would
exercise, possible response categories were: daily, 5-6 times per week, 3-4 times per week, 1-2 times
per week, rarely and never. Responses were recoded to never/rarely, 1-4 times per week and 5-7
times per week. To evaluate exercise intensity participants were asked how difficult their usual
exercise was. Possible response categories were light, moderate, and vigorous.

Participants of the study were offered to participate in an exercise program, the exercise
program was optional. For those who registered in the exercise program cardiorespiratory fithess was
evaluated with a 12-minute walk/run test called Cooper test. The Cooper test was performed on a
treadmill at the clinic with a sport scientist present. Participants would warm up on a treadmill for 10
minutes and then undergo the test. The treadmill was programmed to stop after 12 minutes, measures
for total distance covered was obtained and registered. The Cooper test was conducted within the first

two weeks of the program and then again after 6 months.

Statistical analysis

Data processing was based on both analytical and descriptive statistics. All analyses were performed
in R version 3.5.2 (30). Effects of the lifestyle intervention program on body weight, body
compositions, physical activity, quality of life, and dietary habits was evaluated by comparing means or
frequency before and after intervention. Paired T-test was used for continuous variables and
McNemar's Chi-square test was used for categorical variables. Logistic regression was used to
calculate odds ratios with 95% confidence intervals for quality of life, exercise frequency, exercise
intensity, whole grain-, vegetable-, fish-, and fruit consumption to evaluate effects on weight loss
(yes/no). Adjustments were made for weight at baseline and age. Since majority of participants were

women, adjustment for sex was not needed.
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Results

Out of 81 participants that started the program, a total of 49 (60%) individuals completed the program,
11 men and 38 women with mean age of 47.7 years. Baseline characteristics of all participants that
started the program are shown in table 1, where characteristics of those who dropped out of the
program and those who finished are compared. Education levels were similar among the two groups,
more than half (63%) of the participants had a University degree, 86.7% were in a relationship, and
55.6% had household income of more than 900 thousand (ISK) monthly. Participants that completed
the program had slightly lower weight, BMI, and fat percentage at baseline, but higher muscle mass
compared to those who dropped out.

Participants who dropped out of the program had lower participation rate in the optional
exercise classes available at the clinic, or 34% compared to 76% (p=0.001). However, participants
who dropped out of the program reported to exercise more often at baseline, or 57% of the dropout
group exercised 1-4 times a week compared to 37% among the completers (p=0.030). However, when
we looked at different cut-off for exercise frequency (2 times per week and =3 times per week) the
difference between groups was not statistically significant. Cooper test outcome at baseline was
similar between the groups (p=0.249) showing mean overall distance covered in 12 minutes to be 1.11
km. Although not statistically significant, participants who dropped out of the program evaluated their
quality of life (on the scale from 0-100) worse at baseline, or on average 35 points compared to 43
points among completers.

Baseline data on dietary habits were not statistically different between those who dropped out

of the program and those who completed the program.

Comparison before and after lifestyle intervention program

Paired T-test was used to compare measurements in weight, BMI, fat percentage, muscle mass,
quality of life and Cooper test before and after intervention among participants (N=49) that completed
the program (table 2). Mean weight loss was 1.97 kg (p=0.001) and mean BMI decreased by 0.55
kg/m? (p=0.033). Fat percentage decreased by 0.75% (p=0.007) but changes in muscle mass were not
significant. Self-reported quality of life was significantly higher after the intervention as the score on
quality of life improved on average by 23% (p<0.001). Those patrticipants who underwent Cooper test
increased their mean distance covered by 0.12 km (p=0.002).

McNemar’s Chi-square test was used to compare the effect of lifestyle intervention on
exercise intensity, exercise frequency, and consumption of vegetables, fruits, fish, and whole grain
products (table 3). More participants reported to exercise 1-4 times per week as 39% reported this
frequency of exercise at baseline compared to 72% reported this frequency at the end of the
intervention (p=0.005). Exercise intensity increased after the intervention as frequency of those who
evaluated their exercise intensity to be vigorous increased from 8% to 40% and light exercise intensity
decreased from 45% to 8% (p<0.001). At baseline 46% of participants reported to consume fruits 1-2
times per week or more compared to 65% after the intervention (p=0.020). Increase in consumption of

vegetables, whole grain products, and fish meals did not change significantly after the intervention.
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Weight loss
The associations between baseline dietary habits, quality of life and physical activity reported at the
end of intervention and weight loss during the intervention are shown in table 4.

Although not statistically significant, those who evaluated their quality of life to be high at
baseline were 60% more likely to lose any weight compared to those who evaluated their quality of life
to be low at baseline (95%CI: 0.32-9.44). Participants who consumed vegetables 1-2 times a week or
more at baseline were twice as likely to lose weight in the program compared to participants who
consumed vegetables less than 1 time a week (OR = 2.15; 95%CI: 0.41-11.27), the results are
however not statistically significant. Those who consumed fish 1 time a week or more were as well
almost twice as likely to lose weight compared to participants who consumed fish less than 1 time a
week (OR = 1.98; 95%CI: 0.23-41.86), the results are not statistically significant. Participants who
consumed whole grain products 1-2 times a week or more were 69% more likely to lose weight in the
program compared to participants who consumed whole grain less than 1 time a week, the results are
however not statistically significant (95%CI: 0.41-6.98). When fruit consumption was evaluated
participants who consumed fruit 1-2 times a week or more were almost six times likelier to lose weight
compared to those who consumed fruit less than 1 time a week (OR = 5.92; 95%CI: 1.29 — 34.62).
Although not statistically significant, participants who exercised three times a week or more had
greater chance of weight loss compared to those who exercised 2 times a week or less (OR = 1.20;
95%CI: 0.19 — 10.16). Exercise frequency seemed to be a better predictor of weight loss than exercise
intensity, those who exercised at moderate or vigorous intensity at baseline were not as likely to lose
weight in the program as those who exercised at light intensity (OR = 0.46; 95%CI: 0.07 — 1.67),
results are however not statistically significant.

Lifestyle factors measured at the end of the program were not statistically associated with any
weight loss during the intervention. However, risk estimates were similar as shown in table 4, except

for fruit intake.

Discussion
Our findings suggest that lifestyle intervention program based on the DPP program can decrease

weight, BMI, and fat percentage and increase fitness, exercise intensity, exercise frequency, quality of
life, and fruit consumption among individuals with cardiometabolic risk factors.

Studies on interventions have shown increased physical activity and dietary changes to be
effective in weight management and reduction of cardiometabolic risk factors (10,24). A systematic
review on interventions found programs that focus on both diet and physical activity, social support,
and behavioral change techniques to be important to achieve clinically meaningful changes in weight
loss (31). In the present study all participants were educated on dietary habits and behavioral change
techniques were applied. However, the exercise class was optional resulting in different attendance in
physical activity and social support among participants. Interventions with exercise programs have
shown significantly greater weight loss compared to dietary interventions alone (32). Overall,
participants increased their exercise frequency and exercise intensity in this study. If weight loss in

current study is investigated and compared to other studies, the mean weight loss is not as great.
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Mean weight loss in present study was 2% of initial body weight compared to 4.5% to 5.5% after 6-
months in other DPP based studies (33—36). Mean age among participants in these studies varied
from 50-63 years, majority were women, and mean baseline weight varied from 87-101 kg (33-36). In
present study majority of participants were women as well, mean baseline weight was 107 kg and
mean age was 48 years. However, in current study number of participants of the program was
different, or 49 compared to 88-1079 participants in other studies (33-36). Since weight loss varied
greatly among participants of the program the participation rates could affect weight loss outcomes.

Studies have examined the association between weight loss and consumption of fruits and
vegetables. A research with 24 years of follow-up showed that high fruit consumption was protective
against weight gain and even showed a slight weight loss for each extra serving per day (37).This
study also showed that, the benefits of weight change were greater with increased consumption of
fruits when compared to vegetables (37). Other studies show mixed results on the subject, some
found an association only between weight loss and high fruit consumption (38) but other with both high
vegetable and fruit consumption (39). In the present study those who consumed fruit 1-2 times a week
or more at baseline were almost six times more likely to lose weight in the program compared to those
who ate less fruit at baseline (p=0.030). Consumption of other tested food items were not statistically
significantly connected with weight loss, although it must be stated that we did not examine the
association between all food items asked about in the FFQ and weight loss. Lifestyle factors
measured at the end of the program were not statistically associated with any weight loss during the
intervention. Although we did not find a statistically significant associations between high vegetable-,
whole grain-, and fish consumption and weight loss, the estimates all pointed into the direction of
being associated with weight loss. A larger sample size would have been more favorable in order to
analyze this association further.

Quiality of life improved greatly among participants of the program. Increased quality of life has
been linked to self-efficacy; individuals believe that they can successfully perform a certain behavior
(21,22). In an intervention program like this were the aim is to change the participants’ behavior — to
eat healthier and increase exercise — increased quality of life can therefore influence behavioral
change. If an individual believes a certain behavior or project can be performed successfully, he is
more likely to engage in it (16,17). Increased quality of life might therefore be beneficial for health

outcomes and health behaviors for participants later in life.

Difference between study dropouts and completers
Initially 81 participants entered the program and the dropout rate was 40% where 49 participants
completed the program. Weight loss programs are prone to high dropout rates so this number of
dropout is not unusual for this type of intervention which can vary from 10-80%, depending on
program implementation (40).

It was interesting to see that in present study the difference between the dropout group and
those who completed the program was in the participation rate in the optional exercise classes held at
the clinic. Participants who dropped out of the program had lower participation rate in the optional

exercise class (p=0.001), or 34% compared to 76%. These findings are consistent with other studies
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on DPP program attendance (41) where extra group support from other participants seems to matter.
The support that participants get from one another at the exercise class seems to affect adherence in
the program. Another interesting thing regarding exercise between the two groups was participants
exercise frequency. Participants who dropped out of the program reported to exercise more often at
baseline, or 57% of the dropout group exercised 1-4 times a week compared to 39% among the
completers (p=0.030). This was interesting since baseline Cooper test results were similar between
the two groups.

Although not statistically significant, those who ate more fruit and vegetables at baseline were
likelier to complete the program. Those who evaluated their quality of life higher were as well more
likely to complete the program compared to those who evaluated their quality of life to be lower. These
results are consistent with other studies, where poorer quality of life affects adherence in weight
management programs and weight loss (42). Studies have shown that obese individuals report lower
health-related quality of life (HRQoL) compared to nhormal weight individuals (18—20), but the HRQoL
increases as the individual loses weight (43). In the present study, those who evaluated their quality of
life high at baseline were almost twice as likely to lose weight compared to those who evaluated their
quality of life to be low. These findings are however not statistically significant.

This type of intervention has not been performed in Iceland before until Heilsuborg clinic
implemented the program in 2017. It was interesting to see what kind of individuals chose to register
in this intervention program. The intervention was advertised in local newspaper and on social media
and should therefore be visible for broad spectrum of individuals. Based on data from Statistic
Iceland, education level among participants was higher than average (44) as 62% of the participants
had a university degree compared to 42% of the population in Iceland. Majority (87%) of the
participants were in a relationship (married or cohabiting) and more than half of the participants in
present study had household income above average (>900 thousand ISK) (45). The intervention
program was held at a private health and fitness clinic which participants had to pay for, the lifestyle
coaches of the program were clinically trained professionals, quality equipment was used, and
measurements in the program were comprehensive, which resulted in a relatively costly program
without the possibility of program subsidizing, making it less accessible for individuals with lower
income. It would be feasible to be able to offer lower income groups to participate in a program like
this, especially since lower social status is associated with increased disease risk compared to
individuals of higher social positions (1-3). To be able to provide such a program there are two
possible options, to subsidize the program or reduce its cost. There have been different
implementations made to the DPP program to reduced cost and make the program accessible for
minority groups as well. One way is to specially train lifestyle coaches to deliver the program instead
of health care workers, these individuals don’t necessarily need to have a background in healthcare
services or education in the field. This makes staff expenses lower which reduces program cost (46).
Studies have shown this to be an effective way to reduce cost but still reduce weight and diabetes
incidence (41). Another way to reduce program cost is by making the program fully digital, that way

staffing becomes cheaper as well. Fully digital modifications have been made to the DPP program
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with positive outcomes (47). Further investigations on the Sidekick health app to possibly reduce cost
and offer low-cost services in the program is therefore interesting.

The other possibility is to subsidize the intervention program. The YMCA in America has tried
this with the DPP program, they used charitable donations to reduce cost and make the program
accessible for individuals with low-income with good results (48). This would be similar to subsidizing
of the unions in Iceland, or preferably the participation of the government. According to the
International Classification of Diseases (ICD-10) obesity is classified as a disease (49), by
recognizing obesity as a disease more access to care is possible when it comes to obesity treatments
(50). Obesity is as well recognized as a disease in Iceland and treatment options that are subsidized
by the Icelandic Health Insurance are; treatment at lifestyle receptions at health clinics, interviews by
two obesity medical specialists, treatment at rehabilitations centers, and bariatric surgery (51).
Interdisciplinary obesity treatments at rehabilitation centers are available in Iceland, these treatments
are however for severely obese individuals with other obesity related symptoms or complications (52).
The rehabilitation is in cooperation with the National University Hospital of Iceland which performs
bariatric surgeries, so those who need to undergo bariatric surgeries need to go through the program
at the rehabilitation centers first (52). These two treatments are both for severely obese individuals,
early prevention or intervention is important as well. The lifestyle receptions at the health clinics are
intended for early intervention. However clinical guidelines for adult, obese individuals have not been
made. These clinical guidelines have been made for obese children, according to an action plan to
decrease obesity prevalence in Iceland, clinical guidelines for adults have been on the agenda since
2013 (53). Without clinical guidelines for health care workers at lifestyle receptions, recommendations
and treatment options for patients might be limited or ineffective. The need for early prevention or
treatment is great in light of increasing prevalence of obesity in Iceland (13,15,54), access to care

therefore needs to be both affordable and effective for all citizens.

Strengths and limitations

The strength of our study lies in the comprehensive information gathered on lifestyle among
participants. Only a part of those information gathered was used for this research but will hopefully be
analyzed in relation with weight loss in the nearest futures. Our data provides information that was
used to study what was different between those who completed the program and those who did not,
which is rarely done in other DPP studies. The measurements on weight, body composition, and
endurance made in the program were performed with quality equipment by specially trained
professionals. Based on the measurements it was possible to predict the energy need for each
participant, which made feedback and guidance in the program more individually based. Those who
registered in the exercise class underwent Cooper test to evaluate their fithess more precisely, which
is a good addition to the self-evaluated fitness. Also, participants had access to highly educated
lifestyle coaches, which ensures quality educational lectures. Participants were also able to exercise
at the clinic with access to sport scientists who have experience in training overweight individuals,

participants did not need to go elsewhere to exercise which makes access to quality exercise good.
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Some limitations to this study should be noted. Firstly, participants of the study self-registered
to the intervention program. An individual who self-registers to an intervention program is likelier to be
ready for a lifestyle change compared to a person who would be referred to an intervention program
by a physician or other health staff. There is no control group which limits the possibility of comparing
different strategies in achieving meaningful weight loss. We had high number of missing values in our
data (see supplement table 1 on missing data). The missing values were randomly spread making
statistical analysis limiting, especially for the information gathered through the questionnaire. Due to
practical issues, the questionnaire was sent out later to one of the program group to measure baseline
well-being and lifestyle which might affect study outcome. The questionnaire was comprehensive and
took quite a long time to answer (20-30 minutes) which may have resulted in more missing answers.
The question on the frequency of physical activity was not precise enough in our questionnaire to
evaluate exactly how many minutes per week participants engaged in physical activity. Since
participants self-evaluated their dietary intake, exercise and quality of life there is always a possibility
of response bias. The exercise class was optional and not all participants registered. The exercise
class can affect outcomes in weight loss and quality of life. Lastly, sample size was rather small which
makes statistical power low (55). Studies have shown that dropout rates in obesity related programs is
high and only 49 participants completed the program in present study, which results in greater
influence of outcomes per individual. Sample size would have had to be larger for meaningful analysis
of the data.

Conclusions

Our study suggests that intervention program based on the DPP program for individuals with
cardiometabolic risk factors can reduce weight, BMI, fat percentage and increase quality of life,
fithess, exercise frequency, exercise intensity, and fruit consumption among participants. Muscle mass
and consumption of vegetables, whole grain, and fish did not change significantly after the
intervention. High fruit consumption at baseline was associated with weight loss at the end of the
program. Although not statistically significant there is an indication that baseline characteristics of
quality of life, exercise frequency, and consumption of vegetables, whole grain, and fish might affect
weight loss. Further studies are needed to analyze the effect of such implementation, preferably with
larger sample size to increase statistical power. Further investigation is also needed to demonstrate

long term effects of the program in Iceland.
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Table 1: Baseline characteristics of participants that entered the intervention program.

Overall Dropped out Finished
(n=81) (n=32) (n=49) p-value

Baseline kg
Mean (SD) 107 (20.9) 108 (19.0) 107 (22.3) 0.386
Median [Min, Max] 105 [73.8, 153] 105 [77.2, 149] 105 [73.8, 153]

Baseline BMI
Mean (SD) 36.9 (6.15) 37.8 (6.64) 36.3 (5.79) 0.401
Median [Min, Max] 36.2[26.7,54.2] 35.7[27.0, 54.2] 36.6 [26.7, 47.2]

Baseline fat %

Mean (SD) 41.3 (5.31) 42.9 (4.59) 40.3 (5.54) 0.662
Median [Min, Max] 41.9[21.9,50.6] 43.9[32.8, 50.5] 40.8 [21.9, 50.6]

Baseline Muscle mass
Mean (SD) 59.3 (11.1) 58.0 (8.62) 60.1 (12.5) 0.537
Median [Min, Max] 56.4[40.7,91.0]  57.1[45.4, 80.6] 56.2 [40.7, 91.0]

Baseline exercise week before, n (%) 0.038
Never/rarely 33 (49.3%) 7 (30.4%) 26 (59.1%)
1-4x a week 30 (44.7%) 13 (56.5%) 17 (38.6%)
5-7x a week 4 (5.9%) 3 (13.0%) 1(2.3%)

Baseline exercise intensity, n (%) 0.377
Light 25 (41.7%) 7 (33.3%) 18 (46.2%)

Moderate 30 (50.0%) 13 (61.9%) 17 (43.6%)
Vigorous 5 (8.3%) 1 (4.8%) 4 (10.3%)

Registered in an exercise class, n (%) 0.001
No 33 (40.7%) 21 (65.6%) 12 (24.5%)

Yes 48 (59.3%) 11 (34.4%) 37 (75.5%)

Baseline Cooper test* 0.249
Mean (SD) 1.11 (0.188) 1.13 (0.181) 1.11 (0.192)

Median [Min, Max] 1.12[0.730, 1.66] 1.13[0.890, 1.48] 1.10[0.730, 1.66]

Baseline Quality of life** 0.392
High 17 (27.0%) 4 (18.2%) 13 (31.7%)

Low 46 (73.0%) 18 (81.8%) 28 (68.3%)

Sex, n (%) 0.103
Male 13 (16.0%) 2 (6.2%) 11 (22.4%)

Female 68 (84.0%) 30 (93.8%) 38 (77.6%)

Age 0.478
Mean (SD) 47.9 (11.1) 48.2 (11.1) 47.7 (11.1)

Median [Min, Max] 48.0[21.0,71.0]  49.5[28.0, 70.0] 47.0 [21.0, 71.0]

Education, n (%) 0.494
Primary 9 (13.4%) 4 (17.4%) 5 (11.4%)
Secondary/Vocational 16 (23.9%) 3 (13.0%) 13 (29.5%)

University 42 (62.7%) 16 (69.6%) 26 (59.1%)
Relationship status, n (%) 0.959

Single
Married/cohabiting

10 (14.3%)
60 (86.7%)

4 (16.7%)
20 (83.3%)
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Household income, n (%)*** 0.929

Below average 28 (44.4%) 10 (47.6%) 18 (42.9%)
Above average 35 (55.6%) 11 (52.4%) 24 (57.1%)
Smoker, n (%) 12 (14.8%) 4 (12.5%) 8 (16.3%) 1.00
Hypertensive, n (%) 20 (24.7%) 6 (18.8%) 14 (28.6%) 1.00
Vegetables, n (%) 0.197
Never/rarely 18 (26.0%) 9 (37.5%) 9 (20.0%)
21-2 per week 51 (74.0%) 15 (62.5%) 36 (80.0%)
Fruit, n (%) 0.132
Never/rarely 36 (52.2%) 16 (66.7%) 20 (44.4%)
21-2 per week 33 (47.8%) 8 (33.3%) 25 (55.6%)
Whole grain, n (%) 1.00
Never/rarely 28 (41.2%) 10 (41.7%) 18 (40.9%)
21-2 per week 40 (58.8%) 14 (58.3%) 26 (59.1%)
Fish, n (%) 1.00
Never/rarely 40 (77.0%) 13(76.5%) 27 (77.1%)
21 per week 12 (23.0%) 4 (23.5%) 8 (22.9%)

* Cooper test is a 12-minute walk/run test to evaluate participants physical fitness.

** Quality of life below 50 classified as low quality of life, quality of life over 50 classified as high.

*** Household income below average classified as monthly income lower than 900 (ISK) per month and income above average
classified as monthly income higher than 900 (ISK) per month.
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Table 2: Comparison of weight, BMI, fat percentage, muscle mass, quality of life and Cooper test after

intervention program among completers with paired T-test.

N Mean before intervention Mean after Mean difference
(SD) intervention (95% confidence p-value
(SD) interval)
. 49 107 (22.3) 105 (22.0) -1.97
Weight (0,836-3,100) 0.001
49 36.3 (5.79) 35.8 (6.0) 0,55
BMI (0,045-1,047) 0.033
49 40.3 (5.54) 39.6 (5.51) 0,75
Fat % (0,208-1,298) 0.007
Muscle mass 49 60.1 (12.5) 59.7 (12.3) 0,39 0.095
(kg) (-0,727-0,865) '
. . 41 42.9 (20.8) 67.2 (19.2) 23.25
Quality of life (16.858-29.641) <0.001
25 1.11 (0.19) 1.23 (0.18) -0.117
Cooper test (0.183-0.046) 0.002
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Table 3: Comparison of exercise intensity, exercise per week, vegetable-, fruit-, whole grain- and fish
consumption before and after lifestyle intervention with McNemar’s Chi-square test.

. Category Before intervention After intervention 2 (n.
Variable n (%) n (%) X2 (p-value)
Vegetable, n (%) Never/rarely 8 (17.8%) 4 (8.9%) 0.220

=21-2 per week 37 (82.2%) 41 (91.1%)
Fruit, n (%) Never/rarely 25 (54.4%) 16 (34.8%) 0.027
21-2 per week 21 (45.6%) 30 (65.2%)
Whole grain, n (%) Never/rarely 19 (44.2%) 18 (41.9%) 1
21-2 per week 24 (55.8%) 25 (58.1%)
Fish, n (%) Never/rarely 40 (77.0%) 40 (77.0%) 1
21 per week 12 (23.0%) 12 (23.0%)
Exercise intensity, n (%) Light 18 (45.0%) 3 (7.5%) <0.001
Moderate 19 (47.5%) 21 (52.5%)
Vigorous 3 (7.5%) 16 (40.0%)
Exercise per week, n (%) Never/rarely 27 (58.7%) 10 (21.7%) 0.005
1-4x a week 18 (39.2%) 33(71.7%)
5-7x a week 1(2.2%) 3 (6.5%)
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Table 4: Odds ratio for weight loss and baseline characteristics

Crude Adjusted*
Characteristics Categories OR (95% ClI) OR (95% ClI)
Quiality of life Low quality of life 1.0 1.0
High quality of life 1.58 (0.36 - 8.32) 1.60 (0.32 — 9.44)
Vegetables Never/rarely 1.0 1.0
>1-2 per week 2.4 (0.50 - 11.14) 2.15 (0.41-11.27)
Fish Never/rarely 1.0 1.0
21 per week 2.45 (0.34 - 50.02) 1.98 (0.23 — 41.86)
Whole grain Never/rarely 1.0 1.0
21-2 per week 2.12 (0.57 -8.19) 1.69 (0.41 - 6.98)
Fruit Never/rarely 1.0 1.0

Exercise per week

Exercise intensity

21-2 per week
<2x per week
23x per week

Light

Moderate/vigorous

4.29 (1.13 - 18.97)
1.0
1.15 (0.22 — 8.77)

1.0
0.46 (0.10 — 1.85)

5.92 (1.29 - 34.62)
1.0
1.20 (0.19 - 10.16)

1.0
0.37 (0.07 — 1.67)

* Adjusted for age and weight at baseline
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Table 5: Baseline characteristics of participants with missing values.

Overall Dropped out Finished
(n=81) (n=32) (n=49)
Baseline kg
Mean (SD) 107 (20.9) 108 (19.0) 107 (22.3)

Median [Min, Max]
Baseline BMI
Mean (SD)
Median [Min, Max]
Missing
Baseline fat %
Mean (SD)
Median [Min, Max]
Baseline Muscle mass
Mean (SD)
Median [Min, Max]

Baseline exercise week before, n (%)

Never/rarely
1-4x a week
5-7x a week

Missing

Baseline excersie intensity, n (%)

Light
Moderate
Vigourous

Missing

Registered in exercise class, n (%)

No
Yes

Baseline Cooper test*
Mean (SD)
Median [Min, Max]
Missing

Baseline Quality of life, n (%)**

Low quality of life
High quality of life
Missing

Sex, n (%)
Male
Female

Age, n (%)
Mean (SD)
Median [Min, Max]

105 [73.8, 153]

36.9 (6.15)
36.2[26.7, 54.2]
1 (1.2%)

41.3 (5.31)
41.9 [21.9, 50.6]

59.3 (11.1)
56.4 [40.7, 91.0]

33 (40.7%)
30 (37.0%)
4 (4.9%)
14 (17.3%)

25 (30.9%)
30 (37.0%)
5 (6.2%)
21 (25.9%)

33 (40.7%)
48 (59.3%)

1.11 (0.188)
1.12 [0.730, 1.66]
33 (40.7%)

46 (56.8%)
17 (21.0%)
18 (22.2%)

13 (16.0%)
68 (84.0%)

47.9 (11.1)
48.0[21.0, 71.0]

105 [77.2, 149]

37.8 (6.64)
35.7 [27.0, 54.2]
0 (0%)

42.9 (4.59)
43.9[32.8, 50.5]

58.0 (8.62)
57.1 [45.4, 80.6]

7 (21.9%)
13 (40.6%)
3 (9.4%)
9 (28.1%)

7 (21.9%)
13 (40.6%)
1(3.1%)
11 (34.4%)

21 (65.6%)
11 (34.4%)

1.13 (0.181)
1.13[0.890, 1.48]
21 (65.6%)

18 (56.2%)
4 (12.5%)
10 (31.2%)

2 (6.2%)
30 (93.8%)

48.2 (11.1)
49.5 [28.0, 70.0]

105 [73.8, 153]

36.3 (5.79)
36.6 [26.7, 47.2]
1 (2.0%)

40.3 (5.54)
40.8 [21.9, 50.6]

60.1 (12.5)
56.2 [40.7, 91.0]

26 (53.1%)
17 (34.7%)
1 (2.0%)
5 (10.2%)

18 (36.7%)
17 (34.7%)
4 (8.2%)
10 (20.4%)

12 (24.5%)
37 (75.5%)

1.11 (0.192)
1.10[0.730, 1.66]
12 (24.5%)

28 (57.1%)
13 (26.5%)
8 (16.3%)

11 (22.4%)
38 (77.6%)

47.7 (11.1)
47.0[21.0, 71.0]



Education, n (%)

Primary 9 (11.1%) 4 (12.5%) 5 (10.2%)

Secondary/Vocational 16 (19.8%) 3 (9.4%) 13 (26.5%)

University 42 (51.9%) 16 (50.0%) 26 (53.1%)

Other 3(3.7%) 1(3.1%) 2 (4.1%)

Missing 11 (13.6%) 8 (25.0%) 3 (6.1%)
Relationship status, n (%)

Single 10 (12.3%) 4 (12.5%) 6 (12.2%)

Married/cohabiting 60 (74.1%) 20 (62.5%) 40 (81.6%)

Missing 11 (13.6%) 8 (25.0%) 3 (6.1%)
Income, n (%)***

Below average 28 (34.6%) 10 (31.2%) 18 (36.7%)

Above average 35 (43.2%) 11 (34.4%) 24 (49.0%)

Missing 18 (22.2%) 11 (34.4%) 7 (14.3%)
Smoking, n (%)

Non-smoker 55 (67.9%) 19 (59.4%) 36 (73.5%)

Smoker 12 (14.8%) 4 (12.5%) 8 (16.3%)

Missing 14 (17.3%) 9 (28.1%) 5 (10.2%)
Hypertension, n (%)

No 11 (13.6%) 3(9.4%) 8 (16.3%)

Yes 20 (24.7%) 6 (18.8%) 14 (28.6%)

Missing 50 (61.7%) 23 (71.9%) 27 (55.1%)
Vegetables, n (%)

Never/rarely 18 (22.2%) 9 (28.1%) 9 (18.4%)

>1-2 per week 51 (63.0%) 15 (46.9%) 36 (73.5%)

Missing 12 (14.8%) 8 (25.0%) 4 (8.2%)
Fruit, n (%)

Never/rarely 36 (44.4%) 16 (50.0%) 20 (40.8%)

>1-2 per week 33 (40.7%) 8 (25.0%) 25 (51.0%)

Missing 12 (14.8%) 8 (25.0%) 4 (8.2%)
Whole grain, n (%)

Never/rarely 28 (34.6%) 10 (31.2%) 18 (36.7%)

>1-2 per week 40 (49.4%) 14 (43.8%) 26 (53.1%)

Missing 13 (16.0%) 8 (25.0%) 5 (10.2%)
Fish, n (%)

Never/rarely 40 (49.4%) 13 (40.6%) 27 (55.1%)

=1 per week 12 (14.8%) 4 (12.5%) 8 (16.3%)

Missing 29 (35.8%) 15 (46.9%) 14 (28.6%)

* Cooper test is a 12-minute walk/run test to evaluate participants physical fitness.

** Quality of life below 50 classified as low quality of life, quality of life over 50 classified as high.

*** Household income below average classified as monthly income lower than 900 (ISK) per month and income above average
classified as monthly income higher than 900 (ISK) per month.
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Appendix 1: Lifestyle intervention curriculum

Fraedsluplan — Ad stjérna eigin heilsu
Fyrir pa sem byrja i september 2018

Dags. Kl Fyrirlesari Umfjollunarefni
13. september 16:30 - 18:00
18:15-19:45 |Helga Margrét |Kynning / Ad koma sér af stad
27. september 16:30 - 18:00
18:15-19:45 |[Kristin Run Nzrumst vel
11. oktdber 16:30- 18:00 |Kristin og Nidurstodur malinga og smakk og hugmyndir
18:15-19:45 |Solveig ad morgunmat og millibitum
16:30 - 18:00
25. oktober 18:15-19:45 |Helga Margrét |Innkaup og umbddalestur
8. ndvember 17:30-19:00 |Marianna Q&A Spurningar og svor
22. névember
17:30-19:00 |Erla Gerdur Ahzttupaettir heilsunnar og pyngdarstjornun
6. desember Ad standast freistingar 3 mannamadtum og
17.30-19:00 |Marianna kveikjur
10. jandar
17:30-19:00 |Erla Gerdur Svefn og svefnraskanir
24. januar
17:30-19:00 [Kristin Run Ad vinna med hugsanir sinar og streita
7. febriar
17:30-19:00 |Helga Margrét |Bakslagsvarnir, upprifjun og Q&A

*Med fyrirvara um breytingar
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Appendix 2: Approval from Bioethics Committee

VISINDASIDANEFND

2N 220 Bargartimi 21 - 4. had
Hiskali islands, 108 Rexkarti
Midstsd i Ivdheilsuvisindum
Jéhanna Eyrin Torfadértir.
m“ns",knarsérfmmingur NEfang. VSEEVSILIS WwWW vsn is
101 Revkjavik
jet@hi.is

Simi: £51 7100

Reykjavik 22. mai 2018
Tilv.: VSNB20180M001 2/03,01

Efni: 18-088-S1 - Lifsstilsnimskeia fyrir fullordna einstaklinga med ahzttupetti
efhaskiptasjikddma (A Lifestvle Change Program for Adults with Cardiometabolic Risk
Factors)

Visindasidanefnd pakkar svarbréf pitt. dags. 15.05.2018 vegna ddursendra athugasemda vid
ofangreinda rannsoknardtlun sbr. bréf nefidarinnar dags. 08.05.2018. [ bréfing koma fram svér og
skyringar til samrazmis vio athugasemdir Visindasidanefndar.

Fjallad var um umsékn pina, svarbréf pitt og dnnur innsend £gn a fundi Visindasidanefndar
22.05.2018.

Rannséknarlok eru 31.10.2019, Engar personugreinaniegar heilbrigdisupplysingar verda vardveittar
ad rannsokn lokinni.

Med visan til laga nr. 44/2014, ym visindarannséknir a heilbrigdissvidi er rannséknardetiunin
endanlega sampykke af Visindasidanefind med peim almenna fyrirvara ad 152bundio sampykki

skraarhaldara skv, 2. mgr. 27. gr. laga nr. 44/2014 verdur ad liggja fyrir 4dur en adgangur ad
heilbrigdisgognum er veittur fra vidkomandi stofnun/skraarhaldara,

Visindasidanefnd vekur sérstaka athygli & 20 dbyrgoarmadur rannséknarinnar ber abvrgd 4 a0
$01t sé um videigandi leyfi fyrir rannsékninni hji peim stofnunum sem vi 4. Oheimilt er as
hefja rannsoknina fyrr en pau liggja fyrir. Afric Ieyfa/samstarfsyﬁrli‘singa purfa ad berast
nefndinni. Arétead er ad allar fyrirhugadar breytingar i pegar sampykKtri rannsoknardsetlun
purfa ad koma inn til nefndarinnar 6l umfjéllunar. Jafnframt ber abyrgdarmanni ad seekja um
breytingar til peirra stofnanna, sem veitt hafa leyfi vegna framkvemdar rannsoknarinnar eda
oflunar gagna, um framangreint, ef vid 4. Visindasidanefnd bendir rannsakendum
vinsamlegast i ad birta VSN tilvisunarnimer rannséknarinnar bar sem vitnao er i leyni
nefndarinnar i birtum greinum um rannsoknina. Minnt er 4 ad tilkynna rannsoknarlok til

nefndarinnar,

Med kvedju og dsk um got rannsoknargengi, fh. Visindasidanefndar,

f 9 >
Erleng sson, Leknir, adur

Kristjar

Ox
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Appendix 3: Introduction letter

Vidauki 2

Lifsstilsndmskeid fyrir fullordna einstaklinga med ahwttupetti efnaskiptasjildoma er
rannsokn sem unnin er a vegum Haskola islands, Heilsuborgar, SidekickHealth og Stanford
haskola. Rannsoknin midar ad pvi ad kanna hvort ad lifsstilsinngrip fyrir einstaklinga med
dhaettupaetts efnaskiptasjokdoma geti haegt 4 eda komid § veg fyrir proun sykursyks tipu b,
Rannsiknin stendur til boda peim sem skra sig a lifsstilsnamskeid i Heilsuborg. Pattakendur
eru allir fullordnir einstaklingar sem annadhvort skra sig sjalfir a namskei®id eda er bodid af
vinnuveitenda a had.

Leitast verdur vid a0 svara eftirfarandi sporningum:

*  Er hasgt ad meta hvort einstaklmgar med ahattupatt efnaskiptasyokdoma geti synt
fram & mazlanlegar breytingar a pyngd, likamssamsetningu, gripstyrk, blodpristing og
umma li med lifsstilsfrazdslu par sem blandad er saman stafranm takn og vikulegum
fundum med leidbeinendum lifsstilsnamskeids?

* Werda breytingar 3 lifsstilshattum s s neysluvenjum, hreyfingu, svefni og andlegri
lidan medal cinstaklinga a lifsstilsnamskeidi par sem blandad er saman stafrasnm tekn
og vikulegum fundum med leidbeinendum lifsstilsnamskeids?

*  Cieta nidurstiour ur snjallinm med skrefateljam gefid upplysingar vardandi
muzlanlegar breytingar a dhattupatium efnaskiptaspakdoma?

Veantingar rannsoknarinnar cru ad meta arangur af lifsstilshjalfun fyrir cinstaklinga med
dhatiupaettl cfnaskiptasjokdoma sem hasgt vien ad nvta til forvama og medferdar til pess ad
aunka heilsu og lidan falks.

Hvai felur patttaka i sér?

s  Svirun rafrens spurningalista. Spumingar vardandi neysluvenjur, hreyfingu,
andlega lidan og svefn

*  Mzmlingar 4 pyngd, likamssamsetningu, gripstyrk, blodprystingi og ummali.
Malingar verda frambvaemdar 4 medan 3 namskeidinu stendur. Allar malingar verda
framkveemdar i Heilsuborg.

s Dbatttaka a reglulegom frasdslufundum. battakendur skra sig i fraedsluhop a pemmn
tima sem hentar og meeta adra hverja viku a fredslofundi § 6 manudi.

s Dbatttaka 3 Sidekick. Patttakendur fa sendar askoranir i gegnum smaformind Sidekick @
tengslum vid namskeidid. Einnig skri patttakendur dkvednar neysluvenjur, hreyfingu
og lidan i smaforritid, Motast verdur vid appid fyrstu 16 vikumar af namskeidinu,

Hugsanleg dheta fyrir partakendur er engin . Mogulegur dvinningur af parméku getur verid
haett hedlsa, lidan og aukm pekking vardandi hreyfingu, neringu og streitu.
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Hvernig skrii ¢g mig i rannsdknina?
Mlum peim sem skra sig a lifsstilsnamskeidid i Heilsuborg eda er bodid af Reykjavikurborg

ai taka patt i namskeidinu stendur til boda ad taka patt § rannsokninni. Patttaka er valfjals og
patttakendur geta haett i rannsokninni hvenser sem er i ferlinu

Eru npplysingarnar um mig droggar?

Upplysingunum sem safnad er um pattakendur verda dulkadadar og orckjanlegar til einstaka
patttakenda. Upplisingamar verda geyvmdar i dulkddudum gagnagrnni hja Midstod i
lydheilsuvisindum vid Haskola islands. Peir visindamenn sem vinna med ehgnin munw
einungis fa ghgnin par sem biid er ad fjarlegia personugreinanlegar upplysingar.
Rannsoknina hefur verid sampykkt af Visindasidanefnd.

Hverjir standa ad rannsokninni?

Abyrgdarmadur rannséknarinnar er Dr. Johanna E. Torfadottir, rannsoknarsérfredingur vid
Midstdd § Ipdheilsuvisindum, Haskéla [slands {jecti@hi.is). Meistaranemi i Brdheilsuvisindum
kemur ad rannsokninni, Iris Bjirk Asgeirsdottir { irsi@heilsuborg.is) sem jafnframt vinnur
sem leidbeinandi i lifsstilsnamskeidinu. Rannsoknin er unnin i samstarfi vid Heilsuborg,
Sidekick og Stanford hiaskola.

Hvar get ég fengid frelari npplysingar?
Ef spurningar vakna varfandi rannsoknina eda patttku pina getur pd sent fyrirspurn a
netfangid: ins@ heilsuborg is



Appendix 4:

Informed consent

HASKOL!I ISLANDS

Lifsstilsnamskeid fyrir fullorona eintaklinga med ahzettupzetti
efnaskiptasjukdoma

Um rannséoknina

Rannsoknin er 4 vegum Haskéla islands (Hi), Heilsuborgar og SidekickHealth.
Abyrgdamadur er Johanna Eyrin Torfaddttir, annsoknasérfradingur vid Midstad i
Lydheilsuvisindum vid Licknadeild Haskola islands.

Pad cr von okkar ad adferdafrasdin i lifsstilsnamskeinu veiti mikilvaegra pekkingu um hvernig
hagt er ad hafa ahnif a ymsa pactti er snia ad heilsunni. /tlunin er ad rannsoknin nai til alira
fullordinna cinstaklinga sem skra sig a lifsstilsnamske1d hja Heilsuborg veturinn 2017-18.

Pér verid veittur adgangur ad rafrenum spurningalista sem svara parf fyrir og eftir
patttoku i namskeidinu par sem finna ma spurningar um lifsstil pinn og lidan. Einnig frdu
adstod vid ad nota smaforntid Sidekick til ad stydja vid komandi lifsstilsbreytingar.

Svor vid spumningalistum verda geymd i gagnagrunni vid Haskéla islands. Einnig verda
skradar upplysingar um had, pyngd. mittisummal asamt nidurstddum tr blédprufum fyrir og
cftir patttéku i namskeidinu.

Gagnasdfnun pessi er gerd med sampykki Visindasidanefndar. Oll Grvinnsla a gégnum verdur
gerd an pess ad nein personuavdkenni komi fram. Nidurstodur rannsokna sem byggja a
pessum rannsoknargrunni verda birtar i ntryndum visindatimaritum a alpjodavettvangi.
Nafnleyndar og personuverndar verdur avallt gaett i hvern rannsokn sem hefur adgang ad
gognunum.

bitttaka er algjorlega valfrjils; patttakendur geta valid 20 sleppa dkvednum hluta
rannsoknarinnar eda ad hwtta patttoku alfarid hvenwr sem i ferlinu in frekari skyringa
eda eftirmala.

Ef pu hefur spurningar um rétt pinn sem patttakandi i pessan visindarannsokn cda vilt hactta
patttoku getur pu sent okkur post & netfangid jet@hi.is.

Upplvst sambvkki

Vinsamlegast lesid vel adur en hakad er vid sampykkid:

Eg undirritud/adur hef kynnt mér ofanskridar upplysingar um rannséknina sem ber

heitid: Lifsstilsnamskeid fyrir fullordna eintaklinga med ah=ttuptti
efnaskiptasjukdoma
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/u u
-‘@, HASKOLI ISLANDS
2\

o

Mér er kunnugt um tilgang rannséknarinnar og i hverju patttaka min er folgin. Mér er
ljost ad pott ég hafi sampykkt patttoku pa geti ég h=tt henni hven=mr sem er.

Nafn:
Kennitala:
Netfang:

Farsimanumer:

Samstarfsadilar verkefnisins eru:

Erla Gerdur Sveinsdottir, Y firlaknir Heilsuborgar

Tryggvi borgeirsson, laknir og stofnandi appsins Sidekick

iris Bjork Asgeirsdottir, iprottafrasdingur og meistaranemi i lydheilsuvisindum vid Hi
Marianna bérardottir, doktorsnemi vid Lacknadeild Hi

Edda B. bordardottir, nydoktor vid Midstad i lydheilsuvisindum Hi

Thor Aspelund, professor i tolfradi vid Midstdd i lydheilsuvisindum Hi
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Appendix 5: Questionnaire
Heilsulausnir

bessi spurningalisti er settur upp af Midstdd i LySheilsuvisindum vid Haskdla islands.
Hér er spurt um adstaedur, heilsu, lidan og heilsutengda hegdun.

| upphafi svarar bl pessum lista med pvi hugarfari ad meta hvernig stadan var fyrir nAmskeidia. Vid munum sidan
bidja pig ad svara pessum spurningum aftur i lok némskeids.

Spurningalistinn er nokkud itadegur. Vid hvetjum big pvi til ad setjast nidur pegar timi gefst og svara spurningum
samviskusamlega. Ef pad hentar ekki ad svara 6llum spurningum i einu er sa kostur fyrir hendi ad velja "Save and
return” hnappinn en par med faerd pu sendan stadfestingarkdda med télvupdsti sem er naudsynlegt ad skré hja pér
og slé inn pegar pu vilt byrja aftur. Pegar pd hefur lokid vid a8 svaraspurningalistanum pa skal velja "Submit" flipann
en par med sendir pl spurningalistann fra pér.

Tilgangur pessa spurningalista er fyrst og fremst fyrir pig til ad fara markvisst yfir ymsa pastti sem snia ad heilsunni
pinni til ad finna leid til ad baeta hana. Spumningalistinn audveldar leidbeinendum namskeidsins ad adstoda pig &
beirri leif. Megin tilgangur listans er po a8 rannsaka drangur namskeidsins.

Fullum trinadi er heitid med upplysingar sem fram koma hér.

Til aé opna spurningalistann skaltu fara nedst 4 pessa sidu og smella & "Next" hnappinn.

Med bestu kvedju

Jéhanna E. Torfad6ttir, rannsdknarsérfraedingur og abyrgdamadur rannséknarinnar um
Lifsstilsnamskeid fyrir fullordna einstaklinga med ahaettupaetti efnaskiptasjukdoma
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Hver er aldur pinn?

O 26

e R e - L ot e el R R e R Rl e R R p R

CO00000000000000000000000000000000000000000

) Kona

) Karl
O 4

Ert pu karl eda kona?

Hefur pi fastt barn sem vdg meira en 4.5 kild

vid fadingu?

O Mei

OJi O Nei
OJi O Nei

Ertu [ fdstu sambandi?

Bla einhverjir med pér & heimilinu?
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Merktu vid pd sem blda med pér & helmill
pinu.

Hve margir bia med pér?

Hver er haesta préfgrada sem pd hefur lokia?

[ Maki

[ Bam

[ vinir

[ Systkini

[ Foreldrar eda tengdaforeldrar
[ Adrir

(Merktu wid allt sem & wid)

QO00000000
LD 0RO LN B L

=

O Grunnskdlapréf eda landsprof
O Framhaldsskdlapraf

() Prof [ idngrein

Oy Haskdlapraf

O Annad

Tekjur og atvinna

A hvada bili 4zetlar pu ad heildartekjur allira
fullor@inna a heimili pinu hafi verid ad
jafnadi & manudi, sidustu 12 manudi?

Att er vid tekjur fyrir skatta, s.s. fist laun,
yfirvinnu-, lags-, og aukagreidslur, auk

fiarmagnstekna, bota og lifeyrisgreidsina.
Namslan teljast ekki med.

Hvert eftirtalinna lysir best naverandi stodu
pinni?

Hvernig er vinnutimi pinn allajafna?

Hve long er vinnuvika pin allajafna?
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() Minna en 150 pasund
O 151-300 piasund

) 301-500 pisund

) 501-700 pisund

O 701-900 pisund

) 901-1200 pusund

() 1200 -1500 pasund
) 1500-2000 plsund
() Meira en 2 milljonir
(Tekjur pinar medtaldar)

O vinnu

| ndmi

[J A drorkubétum

[ A eftirlaunum

[ Heimavinnandi eda f foreldraorlofi
[ I lengra en 2ja manada veikindaleyfi
[ Atvinnulaus/| atvinnuleit

(Merktu vid allt sem & vid )

() Eingdngu dagvinna
() Oreglulegur vinnutimi
() Vaktavinna

) Minna en 20 klst
() 20-39 kist
() 40-59 kist
O 60-79 kst
() 80 kst eda meira



pegar pl svarar spurningunum um mataraedi skaltu hafa i huga ménudinn d3ur en namskeid hifst.

Hversu oft bordadic pd eftirfarandi maltidlie?

Morgunmat

Millioiti fyrir hadegi
Hadegismat

Millimiti eftir hidegi

Kwaldmat

Millibitl eda snar eftir kvdldmat

Sjaldan

aldrei

icNoNoNoNoNe

1-3 i manudi

CO0QO0O0

1-2 i viku

Hve oft bordadir pl eftifarandi braud § kbkur / kex [ morgunkarm?

Firt efa hvitt braud
Heilkoma eda grift braud
Rigbrawd, flatkokur

Hrékkbraud, tekex eda annad
deaett kex

Kex

Vofflur eda pdnnukékur
Winarbraud, snddar eda klelnur
Kakur {sdkbculadikkur,
ridmakdkur o.5.frv.)

Mislibar {Comy, Kellogg's
ﬁi‘FFEﬁFaut. chiagraut eda mdsli
Margunkarn (Cheerias,
Cornflakes o.5.fre.)

Satt morgunkarn (Cocoa Puffs,
Lucky Charms o.5.frv)

Hversu oft drakkst pd eda
bordadir mjdlkurvirur? (Hér ar
einnig att vid notkun med td
margunkorni en ekkl mjdlk i
kaffidrykkjum)

Sjaldan /

aldrei

Q0 ©OQ00 0000

Q

Sjaldan

aldrei

O

1-3 i manudi

000 0000 QOO0

o]

1-3 i manudi

O

1-2 i viku

1-2 i viku

69

CO0Q0OO

000 0000 QOO0

o

O

3-8 viku

CODQOO

3-8 viku

000 0000 QOQOOO0

o]

3-8 viku

O

5-6 i viku

CODQOO

5-6 i viku

000 0000 QOOO0

o

5-6 i viku

O

Daglega /
naEstum
daglega

CODQOO

Daglega /
nastum

daglega

000 O000C QOQOOO0

o

Daglega /
naEstum
daglega

O



Kjiklingur, kalkinn og annad
fuglakjit

Kjot og kjdtréttir (annad en
fuglakjét)

Unnar kjétvdrur (t.d. pylsur,
kjidtbollur, bacon, bjigu, naggar)

Pasta- of spagettiréttic med kjbtl
Fiskur og flskréttir
Magur fiskur (L.d. ysa, porskur)

Feitur fiskur {t.d. lax, silungur,
steinbitur, ldda)

Sushi
Granmetisréttir
Pizzur

Sjaldan /
aldrei

o

o0 Qo000 O OQ

1-3i

manudi

O

000 0000 O

Hversu oft bordadir bl pessar faedutequndir serm medlat med adalré?

Kartéflur (sodnar, bakadar)
Kartéflur (steiktar, franskar)
Hrisgrjdn

Satar kartaflur

Séeur (Ld. hamborgara- eda
pitusdsur, brinar sdsur,
béarnaise sdsur)

Sjaldan |

aldrei

oNoNeNoN o

Hvada tegund af fitu notadir pd helst til

steikingar og/eda vid bakstur?

Pegar pd valdir kormvarur valdir pd pa

heilkormafgrofar vorur sem medlati
{hydishrisgrjén, heilhveltispaghetti o.s.frv.}?

1-3 i manubi

o000

1 i viku 2 i wiku 34 i wiku
O O O
o] o o
O ] O
O ] O
O ] O
O O O
O o O
O o o
o o )
O o o

1-2 i viku 34 i wilu
O O
O O
O O
O O
O O

[ Smjée

1 Smjaeliki

[ Kékosoliu

[ Repjuoliu (Rapeseed oil)
O Olifualiu

O 5104

[] Adrar jurtacliur

[ Annad

(Merktu wid allt sem & wid)

) Aldrei

) Stundum
) Oftast
O Alltaf
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5-6 [ wiku

o000 0O0QQO0 O O O

5-6 i vilu

oNoNeNoNo!

l:;aglega.f

nastum
daglega

o0 O000 © O

Daglega /
naEstum
daglega

Qo000



Hversu marga skammta af mjélk og mjdlkurvdram
drakst/bordadir bl & dag? (Hér eru
mjdlkurkaffidrykkir og ostar ekki taldir med. Einn
skammtur: 1 glas, 1 litil dds eda 1 skal)?

Hve oft drakst pu eftirfarandi drykki?

Sjaldan f 1-3 i manubi

aldrei
Avaxtahristing eda boozt O O
Avaxtasafa eda grasnmeticsafa O O
ipréttadrykkl eda priteindrykdd O O
Orkudrykki e} e}
Sykurlausa gosdrykkl O O
Sykrada gosdrykki O O
Vatn efla sédavatn dn O O
Avaxtasykurs

ba daga sem pl drakst sykurlaust gos, hversu
mikid drakst pd pann daginn?

Pa daga sem pd drekkur sykrad gos, hversu mikid
drekkur pu pann daginn?

Hversu oft bordadir pd dvexti, graanmeti og hnetur?

Sjaldan f 1-3 i manubi

aldrei
Avextir efla ber O O
Hretur eda frae O O
burrkadir dvextlr O O
Hratt grasnmeti o O
Matreitt grasnmet] (ekki O O
kartafiur)

b4 daga sem pl bordadir dvexti eda ber,

hwersu marga skammita bordadir pl pann daginn?
(Einn skammtur er td. litill banani, medalstdn
epli eda bolli af vinberjurn/jardaberjum)

P4 daga sem pl bordadir graanmeti, hversu marga
skammta bordadir pd pann daginn?

(Einn skammtur er t.d. stdr gulrdt, stdr tdmatur
eda 2 dl af salati.

(Vinsamlegast skradu heildarfjalda i télu. )

1-2 i viku 34 i viku 5-6 i wiku

COO0000O0
CO00Q000QO0
CoOQ0O000

O 0- 250 mi

) 250 - 500 ml

() 500 - 750 ml

3 750 - 1000 mil

() 1000 ml eda meira

3 0- 250 mi

() 250 - 500 ml

5 500 - 750 mi

) 750 - 1000 mi

(3 1000 mil eda meira

1-2 i wiku 34 i viku 56 i wiku

o000
CoOQO0

1-
3-4 skammita
5-6 skammita
7 eda fleir skammia

1-2 skammita
3-4 skammita

() 7 eda fleiri skammta

Hversu oft bordadir pd pessar faadutegundir eda réttl sem adalrétt?

(ekki telja med dlegg & braud)
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Sjaldan
aldrei
Hversu oft bardadir pa egg? (T.d. o
altt og sér, sem Alegg eda |
eqgjakikuleggjahrazru)

Hversu oft bardadir pd satindi, snakk og is?

Sjaldan /
aldrei

Sdikkuladd ljést o
Sikkuladi dikkt 8]
Annad saelgaet] en sdkkuladi .
Snakk, tortilla flégur, poppkorn, o
salwstangir

i, ispinnar, hristingur o.s.frv. O

Notadir pu eitthvad af eftifarandi vérum
reglulega manudinn ddur en ndmskeld hafst?

Tkst pii rmeira en 20 pg af D-vitaminl daglega?

1-3 i manudi

o

1-3 i manubi

0 Q00O

1-2 i viku 34 [ viku 56 i viku

o} o} O

1-2 i viku 34 [ viku 56 i viku

O G G
o) o) o)
O O O
o) O O
O O O

[ Lysi {fljdtandi eda perlur)
[ Omega-3

[ Fjélvitamin med D-vitarmini
[ Fjélvitamin &n D-vitamins
[ Jarn

[ Kalk

[ Mjdlkursyrugeriar, Acidophilus
[ D-vitamin (toflurfsprey)

[ Magnesium

[ B-vitamin

[ Prétinduft- eda stykki

[ Annad

[ Ekkert af afangreinduim

D Ja
) Mei
O Vet ekkd
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Hreyfing

begar spurningunum um hreyfingu er svarad er gott ad hafa manudinn 48ur en namskeid héfst { huga.

Fékkstu litla sem enga hreyfingu & deemigerdum
degi?

Hvad atti best vid um pina atvinnu edia nam?

Alla jafna, hversu marga daga i viku stundadir pu
hreyfingu af einhverju tagi (génguferdir, sund,
hlaup, j6ga, fjallgdngur, boltaipréttir,

likamsraekt 0.5.frv.)?

Hversu lengi st4d hreyfingin venjulega yfir?
(Vinsamlegast taktu saman heildartimann yfir daginn)

Hversu erfid var hreyfingin venjulega?

Hversu mérgum klukkustundum a dag, manudinn
adur en namskeid hofst, eyddir pd ad

medaltali fyrir framan télvuskja/snjallsima i
fritima pinum?

Hversu mérgum klukkustundum & dag, sidustu sjb
daga adur en namskeid hofst, eyddir pl ad
medaltali fyrir framan sjonvarp i fritima

pinum?

Qla
() Nei

() Kyrrsetuvinna/nam ad mestu (létt likamleg
vinna)

() Vinna/nédm sem krefst géngu eda uppréttrar
stodu (t.d. 16tt idnadarvinna)

(O Vinna/nam sem krefst mikillar gongu og ad lyfta
edia bera hluti (t.d. sjlkralisi, erfid
idnadarvinna)

(O Erfid likamleg vinna/nam (t.d. byggingarvinna)

() A ekki vid, er ekki i starfi eda nami

() Daglega

() 5-6 sinnum i viku

() 3-4 sinnum i viku

(O 1-2 sinnum i viku

() Sjaldnar en einu sinni i viku
) Aldrei

() Styttra en 30 mindtur
() 30-60 mindtur

) 61-120 mindtur

(O Lengur en 2 tima

() Erfié (hradur hjartslattur og ndun)
(O Midlungs (nokkud aukinn hjartslattur og 6ndun)
() Létt (litid aukinn hjartslattur og dndun)

) Minna en 1 kist.
O Milli 1 kist. og 2,5 Klst.
O Yfir 2,5 Kist.

() Minna en 1 kist.
O Milli 1 kist. og 2,5 klst.
O Yfir 2,5 klst.

Reykingar, tobak og afengi (hafdu i huga timann adur en namskeid hofst)

Reyktir pd?

Hvad reyktir pli marga pakka & dag allajafna?

Hvad er langt sidan pl haettir ad reykja?

Notadir pd reyklaust tébak dagana adur en
namskeid hofst?
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(O Nei, &g hef aldrei reykt
() Nei, en &g reykti d6ur fyrr
() )4, en ekki daglega

() )4, daglega

O 0 til 172
O12t1
Oymeiraen 1

() Minna en 1 ar
O 1til 5 &r

O 6 til 10 4r

() 11 til 15 &r

() 16 ar eda meira

Ola
) Nei



Almennt heilsufar

A skala fré 0 til 100, par sem O lysir versta
hugsanlega heilsufari en 100 Iysir besta hugsankega
hellsufarl, hvernlg myndir pd lysa heilsu pinni
dagana adur en namskeid hifst?

Stadsettu merkid & stikunni hér til haegr med Versta hugsanlega Besta hugsankega
pui ad smella med masinm. Pl sufar heidsular

(Flace a mank o the scale sbove)

NG aetlum vid ad fara [ gegnum lista af sjikddmum, sjikddmseinkennum og fleira peim tengt.
Vinsamlega merktu vid pa sjikddma sem leknir hefur greint big med og annad eftir pvi sem vid 4.

Hefur pd einhvern tima fengid hjartadfall? )4
) MNed

Hefur bl fengld medhondlun vegna hjartabllunar? )4

(PO geetir hafa verid andstuttiur) og laeknir hafa ) Mei

sagt pér ad pad vaeri vk | lungunum eda
ad hjartad vaerl ekki a8 dazla ndgu vel)

Hefur pl farid [ adgerd 4 slagaedum [ fdturm (L]
til ad basta blSdrennslia? ) Mei
Hefur pl fengld heilabléafall, blddtappa i (k]
heila, blazdingar innd heilann eda timabundid ) Mei
bladpurrdarkast | hella?

Tekur pd Iyf vegna hjartasjikddma eda )4
bldapynningar? ) Mei

Hafu | huga manudinn a8ur en ndmekeid

héfst.
Hefur pd greinst med hjartslattartruflanie? O
) Mei
Tekur pi lyf vegna hjartslattartruflana? &
Nei
Haftu | huga manudinn d8ur en ndmskeid
hidfst.
Hefur pl greinst med haekkadan blddprysting? )4
) MNed
Tekur pd Iyf til ad lazkka bléaprysting? D)4
1 Mei
Hafdu | huga manudinn 8ur en ndmekeid
héfst.
Hefur pl greinst med réskun & bldafitum? (] E]
) Mei
Tekur pd yf til ad laekka blodfitur? (] E]
O Mei
Haftu § huga manudinn ddur en ndmskeid
hifst.
Ertu mwed sykursyki¥ (T Ned
() J&, medhdndlud med breyttu mataraedi
) J4, medhdndiud med taflum
() |&, medhdndlud med lyfjlum & sprautuformi
Hvada tegund af sykursyki ert/varst pd med? (O Typu 1 (& oftast upphaf sitt i barnaesku)
(O Typu 2 (kemur oftast fram & fullordinsanum)
() Sykursyki & medgongu
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Hefurdu verid greind med skert sykurpol?

Attu systkini sem greinst hafa med sykursyki?
Attu foreldra sem greinst hafa med sykursykd?
Hefur pl verld greind med

fislolédruengjastokka heilkenni (PCO)?

Hefur pld greinst med haekkada pvagsyru |
bkaSI?

Hefur pl greinst med skerta nyrnastarfsemi
(bl&dsyni sina hatt gildl af kreatinind?

Tekur pd lyf vegna truflunar & starfsemi
skjaldkirtils?

Hafdu | huga manudinn ddur en namskeid
héfst.

Ertu med astma?

Tekur pd lef vid astrmanuim?

Hafdu | huga manudinn ddur en namskeid
héfst.

Ertu med lungnapembu, langvinna berkjubdlgu eda

langvinna lungnateppu?
Tekur pd lyf vid lungnasjdkdémnum?

Hafdu [ huga méanudinn ddur en ndmskeld
héfst.

Hefur pld greinst med vélindabakflaedi eda
magabdlgur?

Tekur pd lyf vegna vélindabakfladis eda
magabdlgu?

Hafdu | huga manudinn ddur en namskeid
héfst.

Hefur pl greinst med kafisvefn?
Ert pu & medferd vid kafisvefni
(kaficvefnsvél, gom til ad opna éndunarveg)?

Hafdu | huga manudinn ddur en namskeid
hiéfst.

Hefur pl greinst med svefnleys (insomnia)?

O )a
) Mei

O Ja
O Mei

14
o Nel

)4
1 Mei

O )a
) Mei

4

O Mei
(Merktu wid allt sem & vid )

)&
O Mei

O Mei
O Mei

(1 |4, en adeins pegar &g fa vaxandi einkenni
() )4, ég tek Iyf reglulega, dhad einkennum

1
4, en adeins pegar &g fae vaxandi einkenni
4, &g tek lyf reglulega, 6hdd einkennum

)&
O Mei

)4
O Mei

)4
O Mei
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