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Agrip

Heilsa sjomanna - 2012

Markmid: Ad kanna breytingar 3 fjdlda heilsufarstengdra patta islenskra
sjémanna & sex ara timabili. Einnig var markmidid ad rannsaka langtima
ahrif hreyfingar- og neeringarihlutunar a hreyfingu og heilsufarstengda peetti
islenskra sjdmanna.

Adferdir: islenskir sjdmenn, 77 ad tolu, téku patt i rannsdéknini fra
desember 2012 til mars 2013. Af pessu patttakendum hoféu 35 sjdmenn
tekid patt i hreyfi- og neeringarihlutum sex arum adur med pad ad markmidi
ad baeta lifsstil og lifsgeedi. Haed, pyngd, likamspyngdarstudull (BMI),
mittisummal, mat & likamsfitu (BF%) og blddprystingur (BP) var meelt.
Blédafitur og blédsykur var meelt i blddi. Lofthad pol var maelt med hamarks
areynsluproéfi @ hjéli. Upplysingum um reykingar, hreyfingu, sykursyki og
notkun blddprystings- og blédfitu lyfja var safnad med spurningalistum.
Heilsutengdar maelingar voru bornar saman milli mismunandi hépa med
ANCOVA dreifigreiningu og med t-prdéfi innan undirhépa.

Nidurstodur: Heerri gildi voru maeld medal islenskra sjdmanna a arinu
2013 samanborid vid maelingar fyrir sex arum i hlébilsprystingi, lagpbéttni
lipépréteini (LDL), heildar kdlesterdli og fastandi bladsykri. bol laekkadi um
7% (p=0,015) & sama tima. Hja ihlutunarhépnum hafdi pyngd haekkad um
3% (p=0,05) og likamspyngdarstudull einnig um 3% (p=0,047) 4 sama sex
ara timabili. Lofthdd pol hafdi lsekkad um 11% (p=0,0002) hja
fhlutunarhépnum & sama timabili. Arid 2013 var hreyfing hlutfallslega
algengari (42% 4 méti 30%, p=0,435) og reykingar hlutfallslega sjaldgeaefari
(17% & moéti 26%, p=0,400) hja ithlutunarhépnum midad vid adra sjomenn.
Sama ar var minna um offitu hja ihlutunarhépnum midad vid adra sjomenn
(17% & méti 32%, p=0,046).

Alyktun: Gégn rannséknarinnar gefa til kynna ad heilsa islenskra
sjémanna hafi verid verri arid 2013 samanborid vid fyrri maelingu sex arum
adur. Heilsa sjdmannana sem téku patt i hreyfingar- og neeringarihlutun arid
2007 hafdi versnad og voru peir ad hluta til i somu st6du eda verri sex arum
seinna, en pd ad sumu leyti betur a sig komnir en peir sem ekki hofdu
fengid neina ihlutun.



Abstract

Health of Icelandic fishermen - 2012

Objectives: To explore the changes in a number of health-related factors
of Icelandic fishermen over a period of six years. Furthermore to investigate
the long-time effects of a previous lifestyle intervention on physical activity
adherence, and various health-related variables.

Methods: Icelandic Fishermen (n=77) participated in this study between
December 2012 and March 2013, thereof 35 fishermen who participated in
a previous study, that included an intervention for improved lifestyle, six
years earlier. For comparison, baseline data from the intervention study
was available for 62 fishermen. Height, weight, body mass index (BMI),
waist circumference, estimates of body fat percentage (BF%) and blood
pressure (BP) were measured. Blood lipids and blood glucose were
measured. Aerobic fitness (W/kg) was measured with a maximal workload
on a graded bicycle test and was then later converted into VO’max.
Smoking status, physical activity, diagnosed diabetes and blood lipid- and
blood pressure medication use was obtained through questionnaires.
Health related measurements were compared between different groups
using ANCOVA or within-samples t-test when analysing the subgroup of the
intervention study.

Results: Higher values in diastolic blood pressure, low-density
lipoprotein total cholesterol and fasting glucose were measured among all
fishermen in the year 2013 compared with six years earlier. Average aerobic
fitness had decreased by 7% (p=.015) during the same time. Among the
intervention group average weight and body mass index had increased by
3% (p=.05) and-3% (p=.047 ) respectively during a 6 year follow-up. Average
aerobic fitness had decreased by 11% (p=.0002) in the intervention group.
In 2013 self-reported physical activity was relatively higher (42% vs. 30%,
p=.435), and smoking was relatively lower (17% vs. 26%, p=.400) in the
intervention group compared to other fishermen._Also obesity was lower in
the intervention group compared to other fishermen (17% vs. 32%, p=.046).

Conclusions: The health condition of fishermen declined over a six years
period. The fishermen who had received physical activity and nutrition
intervention had mostly returned to their previous state or declined six
years later but had better health behaviour and lower prevalence of obesity
compared with their younger counterparts.
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1 Introduction

There is extensive evidence which demonstrate that physical activity is
important in overall health. Using physical activity as a remedy to improve
health and increase vitality has been utilized throughout human history as
far back as 2500 B.C. in China. The Indian Ayurveda system of medicine
from the ninth century B.C. was developed to improve health through
physical exercise and the Greek physicians, Herodicus, Hippocrates,
Asclepiades and Galen recommended physical exercise to improve health
and well-being (Dishman et al. 2004).

Still today it is common knowledge that an inactive lifestyle is connected
to mortality (WHO, 2002 and WHO, 2003) and according to the World
Health Organisation (2009) Global Health Risks Report an inactive lifestyle
accounts for as much as 6 % of all mortality in the world. It is of interest
that according to the report factors that can be improved by increased
physical activity and an active lifestyle, account for a substantial percentage
of mortality in the world. These factors are high blood pressure, high blood
glucose and overweight and obesity, accounting for 13%, 6% and 5% of
worldwide mortality respectively. Also according to the report (WHO, 2009)
the top four risk factors that might increase mortality are widely different in
each income group. Childhood underweight, high blood pressure, unsafe
sex and unsafe water, sanitation and hygiene are the leading risk factors for
the low income group. On the other hand the leading risks for the high
income group are tobacco use, high blood pressure, overweight and obesity
and physical inactivity, (WHO, 2009). The high income group’s leading risk
factors are all lifestyle related. The prevalence of lifestyle related risk
factors have increased in the westernized countries for the past 20 years, as
economic development, industrialization, economic- and urban
development and marked globalization have become more prominent.

Iceland is no exception when it comes to increased prevalence of
lifestyle related diseases that can decrease health, quality of life and be the
direct or indirect cause of death. Per capita supply of food in Iceland had
been increasing up until 2002 (borgeirsdéttir, 2002) but seems to have
stagnated at the onset of the financial crisis in 2008 (borgeirsddttir et al.
2012), also 33% of the population recorded no leisure time physical activity
in 2002 (Statistics Iceland, 2004a). This has led to an increased prevalence
of overweight (BMI 25,0-29,9 kg/m?) and obese (BMI >30,0 kg/m? Cole et
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al. 2000) individuals in Iceland (Valdimarsdottir et al. 2009). In 1990, 36% of
the Icelandic population were overweight and 8% were obese. In 2002 the
prevalence of overweight and obesity had soared to 48% and 12%
respectively (Statistics Iceland, 2004b). In 2010 obesity had increased to
21% in Iceland (OECD, 2012, borgeirsdéttir et al. 2012).

The prevalence of overweight and obesity related causes of deaths in
Iceland are increasing. In Iceland the main reasons for death in 2009 were
cardiovascular diseases (CVD), ischemic heart diseases came second,
cerebrovascular diseases were third and cancers were the fourth leading
cause of death (Statistics Iceland, 2010). Cardiovascular diseases are the
main cause of death in the developed countries, accounting for as much as
50% of all-cause mortality in these countries (WHO, 2002). Also
cardiovascular diseases are the third leading cause of death in developing
countries, and are thought to cause around 20% of all deaths each year
worldwide (Dishman et al. 2004). In Iceland death caused by cardiovascular
diseases, ischemic heart diseases or cerebrovascular diseases was lower in
2009 than in 1990 (Statistics Iceland, 2010), decreasing by 2,4%, 19,9% and
11,1% respectively. Death caused by malignant cancers of the colon, rectum
and anus, and prostrate have increased during the same period by 56,2%,
18,1% and 29,2% respectively. The numbers of deaths caused by diabetes
mellitus have also increased with the increased rates of overweight and
obesity in Iceland (Statistics Iceland, 2010).

Overweight and obesity increases the likelihood of an individual being
diagnosed with cardiovascular disease and certain cancers, such as breast-,
colon-, rectal-, and prostate cancer (Bouchard et al. 2007, Dishman et al.
2004). Also an increased prevalence of diabetes, apnea, musculoskeletal
pain, dysphoria, hypertension and impaired fertility has been linked with
overweight and obesity (Bouchard et al. 2007, Dishman et al. 2004). The
higher incidence of lifestyle related diseases among overweight and obese
individuals is associated with low physical activity (Dishman et al. 2004).

The American Heart Association (Fletcher et al. 1996), the World Health
Organization (2002) and the International Society and Federation of
Cardiology (Bijnen et al. 1994) have recognized physical inactivity as an
independent risk factor for coronary heart disease (CHD), and physical
inactive individuals are believed to be at twice the risk of being diagnosed
with CHD than a physically active individual. Also an inactive individual is up
to four times likelier to be diagnosed with colon cancer compared with
individuals who are more active (Arraiz, Wigle and Mao, 1992). Also Thune
and Furberg (2001) concluded that physical activity, be it leisure time or
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occupational, can significantly reduce the rate of prostate cancer by 10% to
70%. Friedenreich and Orenstein (2002) concluded that physical activity is
associated with an average of 10% to 30% reduction in breast cancer risk.

Physical activity is a very important factor when determining health.
Throughout time various individuals have been trying to define health. The
WHO presented a much used definition in 1948:

“Health is a state of complete physical, mental and social well-
being and not merely the absence of disease or infirmity”

Physical activity on the other hand was defined by Caspersen et al. (1985)
as:

“Any force exerted by skeletal muscle that results in
expenditure above resting level”

It has been concluded that endurance and cardiorespiratory fitness is
the strongest factor in determining the health of an individual (Diaz et.al.
2006, Gerson and Braun, 2006, Ortega et al, 2013), and it has been shown
that individuals who are overweight or obese with good endurance and
cardiovascular fitness are in no more danger of being prognosed with CHD
than an individual who is of normal weight or body fat percentage (Diaz et
al. 2006 and Ortega. et al. 2013). So clearly the fitness of the individual is
paramount.

1.1 The work of fishermen

Being a fisherman in Iceland has long been regarded by the general
population as a harsh and difficult occupation. It can thus be expected that
there is a selection bias as to who becomes a fisherman; this is referred to
as the healthy worker effect. The healthy worker effect is a term used to
explain individuals who become selected into an occupation that is
unusually harsh or dangerous compared to other occupations. There are
different aspects to the selection process of the individuals (Last, 1995,
Checkoway et al, 2004):

1. The individual will self-select to apply for the dangerous
occupation; he will think himself healthy enough.

2. The employer will select between those who apply, selecting the
healthiest, and he will maintain in employment the healthy.
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3. The selected individuals who become unhealthy will quit their work
and leave the healthier workers in the employment pool.

The result is that the workforce at the workplace might not be a true
cross section of the general population because they are selected into the
occupation and will have better health.

The work and work environment of fishermen will tax all aspects of the
definition of health made by the WHO (1948); the physical, mental and
social well-being. The working environments on ships are often full of
stressors that might have an effect on the well-being of the fishermen.
These might be the feeling of overhanging dangers, being away from loved
ones, difficulties in social cooperation, shift work and disrupted sleep
patterns, working with heavy machinery and the dangerous and confined
work environment on board a ship (Olafsdéttir, 2004, Costa, 2003, and
Matheson et al., 2000).

Being a fisherman is not only strenuous work, due to the physical
elements of the work that test both strength and endurance, but also due
to psychological factors. These factors are caused by the constant chance of
injury and sickness, as well as the risk of drowning. (Rafnsson et al., 1992
and Jaremin et al., 1997).

Fishermen are often cramped into small cabins and bunks in close
proximity with other members of the crew. This means that the fishermen’s
ability to cooperate and express themselves with others gets strained and
tested every day. There is pressure to resolve differences quickly, as not to
affect the moral of the crew; this affects social and psychological well-
being. It is difficult for the fishermen to withdraw from any differences or
conflicts they might have with each other, as space is limited and this
further increases stress and decreases well-being (Olafsdéttir, 2004).

Fishermen on bigger fishing vessels most often work in shifts and will
have to work interchangeably at day and night which leads to an
interference in the cooperation of the endogenous circadian timing system
and the environmental synchronizers, which will disturb the normal psycho-
physiological functions such as the night and day, sleep and wake rhythm
(Folkard et al., 1985, and Minors and Waterhouse, 1986). Environmental
objects such as lighting and engine- and machinery noise might also impair
sleep and rest. This continuous strain on the body to adjust to these
day/night rhythms changes, can lead to increased fatigue, insomnia,
drowsiness, digestive troubles, disorientation, irritability, poor mental
ability and reduced performance efficiency (Costa, 2003 and Olafsdoéttir,
2004), they suffer from “jet-lag” or, as Costa (2003) calls it, “shift-lag”. As

16



much as 20% of Icelandic fishermen suffer from insomnia and 46% suffer
from chronic fatigue (Olafsdéttir, 2004). Suffering from deprived sleep and
insomnia can be factors that contribute to human errors in shift work
occupations that lead to accidents and injuries because of fluctuating
degrees of mental awareness and focus (Monk et al., 1996). They only have
a limited amount of time to nourish themselves and sleep before their shift
begins again.

Another disadvantage of shift work is the negative effects on social well-
being. Being away from family and friends for long periods of time not only
diminishes the time spent with these, but it also diminishes the quality of
that time and leads to social isolation (Jaffe et al, 1996, Escriba-Aguir,
1992). It is difficult to maintain strong and meaningful friendships when one
is out at sea for days, weeks and even months at a time. Communications
among family members also becomes strained as the shift worker is not
able to maintain his role inside the family. As a result, the typical male
fisherman will become less of a father figure or a husband to his children
and wife (Jaffe et al, 1996, Escriba-Aguir, 1992). Also Individuals in shift-
work are more likely to be inactive and shun physical activity and interests
because of the feeling of futility.

Fishermen have to have a good balance if they are to successfully work
on board a ship. The movement of the ship means that they will
continuously have to use the muscles that keep the body erect to hold their
balance and roll with the ship. These muscles, such as the leg, hip and lower
back muscles, as well as the hip, knee and ankle joints will be under much
strain for a considerable amount of time. This leads to a significant amount
of musculoskeletal injuries (lIcelandic Social Insurance Administration,
2008b) and an increased health insurance cost. The work of fishermen is
often repetitive and can therefore cause Repetitive Strain Injury
(Olafsdéttir, 2004) and damage to muscles, tendons and bones due to
continuous repetitions and strain. Many individuals also tend to have poor
posture characterized by a bent back and slumped shoulders. It has been
shown that the endurance of individuals with a poor posture is often low. A
poor posture can lead to chronic pain in muscles, tendons and joints,
especially in the neck-, shoulder- and back regions (Pascarelli, 1994) which
can increase sick leave from work (Kaaria et al. 2012). These problems are
not uncommon in today’s society as workers are under high pressure of
working efficiently and fast.

It has been shown that Icelandic individuals working in the labouring
industry, carpenters, mechanists, fishermen etc. tend to report lower
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health, more physical discomfort and more musculoskeletal injuries than
individuals from a higher class (Vilhjdlmsson, 2000). It has also been shown
that individuals who spend less time in school tend to be more prone to
CVD and have a higher mortality rate than others (Hardarson et al., 2001
and Gudmundsson et al. 1998).

The accident rate for Icelandic fishermen is high but has been decreasing
for the past decades as safety on-board ships is better and the fishermen
are better educated in safety matters. In 1991, 522 accidents were
recorded to the State Social Institute of Iceland, in 2001, 344 accidents
were recorded and in 2011, 252 accidents were recorded (Statistics Iceland,
2012). Accidents that were fatal were 10 in 1991, 2 in 2001 and 1 in 2011.
According to the State Social Security there were 291 reported accidents
involving fishermen in 2008 (Icelandic social Insurance Administration,
2008a) and the cost of the insurance payment of the fishermen was
substantial as in 2008 there was a total of 2.160 reported accidents in al
occupations in Iceland. The accidents among fishermen will have accounted
for 13.4% of the reported accidents to the State Social Security Institute in
2008, and as in 2008 a total of 603.3 million Icelandic Kronas were used in
insurance payments due to occupational accidents (lcelandic Social
Insurance Administration, 2008b), 80.8 million Icelandic Kronas were the
cost of the insurance payments for fishermen that year. Also the insurance
cost of Icelandic fishermen who get injured at work accounted for 17% of
the total insurance payments in Iceland in 2008.

A question is whether some of these injuries could have been avoided if
the fitness and health of the fishermen had been better, as it has been
proven that low levels of fitness is an independent risk factor for
musculoskeletal injuries (Heir and Eide, 1997).

There are not many studies of the health and wellbeing of fishermen in
Iceland but the ones that have been done have given a good perspective on
this working class. In 1975 Helgason et al. were the first to study the health
of Icelandic fishermen. Here it was concluded that physical- social- and
psychological health of Icelandic fishermen was lacking.

Olafsdéttir (2004) did a study on the effects that sleep and rest has on
health, well-being and safety of Icelandic fishermen by monitoring their
sleep patterns with an activity monitor, the quality of sleep with a
questionnaire and their quality of life by using the Icelandic Quality of Life
questionnaire (IQL) which has been made appropriate for use in research in
Iceland by Helgason et al. (1997). To measure the fishermen’s health she
measured blood pressure, BMI, %BF, blood sugar, physical exercise and
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endurance. Their quality of sleep and sleeping patterns were not good.
They had trouble falling asleep and 19% reported waking up during sleep
because of pain and 20% were suffering from insomnia. The fishermen
reported numeral factors having a negative effect on sleep and rest, such as
noise, pain and bad sleeping accommodations. Furthermore 55% of the
fishermen were not fully rested after sleep and 52% reported being sleepy
during their shifts.

The fishermen had a low score in overall quality of life. 44% of the
fishermen had elevated to high blood pressure, 27% had high blood lipids,
24% of the fishermen were overweight, 22% were obese and 8% of the
fishermen were morbidly obese. The endurance of the fishermen was
below average and 84% of the fishermen reported no or less than two
times/week of physical exercise.

Olafsdottir et al. (2012) examined the health and fitness of 62 Icelandic
male fishermen working for the fishing corporation Brim Ltd.
Measurements included blood- and fitness tests and questionnaires to
estimate physical activity and quality of life. Altogether 53% of the
fishermen were overweight, 13% of them were obese, and 3% were
morbidly obese. Of the fishermen 56% had below average fitness. Their
quality of life, measured with the questionnaire by Helgason et al. (1997)
was below average for the average Icelandic male.

Of interest is that the 62 fishermen were divided into two groups; an
intervention group (n=31), which went through a 6 months physical activity
and nutrition intervention, and a control group (n=31) which received no
intervention. The intervention group increased their health as they
improved their health related measurements. The control group had no
significant changes in either variable. It was concluded that an intervention
at sea can improve health and quality of life in Icelandic fishermen
(Olafsdottir et al., 2012). Olafsdottir et al. were the first to study the health
of Icelandic fishermen and at the same time study the effects of a physical
activity and nutrition intervention on health and quality of life.
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2 Theoretical background

In this chapter some of the health related factors and the implementations
these might have on the health, well-being and quality of life of adults, and
more specifically those of fishermen will be explained. Also, this chapter will
explain why these factors are important in risk classification.

2.1 Anthropometric measurements

Anthropometric measures refer to the measurements of the size and the
proportions of the human body (Heyward and Wagner, 2004). Measures of
body size are weight and standing height. Ratios such as weight to height,
known as the Body Mass Index BMI, present us with proportions. Special
segments of the body can also be measured by circumferences and Skinfold
Thickness (SKF) which will be presented later in this chapter.

Basic body composition assessment can be expressed with a two-
compartment model as the relative percentage of the body mass that is fat
and fat-free tissue, which is everything else than fat (Thompson et al. 2010).
There are more complex compartment models involving up to six
compartments but it is beyond this thesis to further explain compartment
models involving more than two compartments.

There are various techniques to estimate body composition. These
include the expensive laboratory and less expensive field techniques.
Laboratory techniques are more accurate although more costly and
complex. Field techniques are less accurate, less expensive and often less
complex. The gold technique of body composition is a laboratory technique
called hydrodensitometry or hydrostatic weighting, which includes lowering
the individual into water and attaining the individual’s body volume (BV)
from the water displaced by the submerged body. There are other
laboratory techniques but | will not further explain them here. Body
composition field techniques involve SKF, which is a measurement of the
thickness of subcutaneous adipose tissue by using a skinfold calibre on up
to 9 sites on the body; circumferences involve measuring the circumference
of various body parts where subcutaneous adipose tissue is usually located,
and Bioelectrical Impedance Analysis (BIA) method involves passing a low-
level electrical current through the individuals body to measure the total
body water (TBW, Heyward and Wagner, 2004). There are other field
techniques but as they are not important to this thesis | will not go into
them. All techniques have assumptions and therefore measuring errors but
they have been acknowledged as usable in research.

20



In this chapter the following body composition techniques and
measurements that can predict disease risk will be further explained: BMI,
waist circumferences and body fat percentage calculated from BIA
measurements.

2.1.1 The Body Mass Index (BMI)

The prevalence of overweight and obesity has increased globally (Cavill
et al., 2006, WHO, 2002, 2003, 2009 and Cole et al. 2000) and Iceland is no
exception from this (borgerisddttir et al., 2001, Statistics Iceland, 2004,
Valdimarsdottir at al. 2009). The easiest and most widely used
measurement of overweight and obesity in a population is the BMI. BMI is
used to assess weight relative to height and is calculated by dividing
bodyweight in kilograms with the height in meters squared (kg-m™). For
most people a BMI of 225 kg-m™ indicates overweight or obesity related
health problems and an increased disease risk (Expert Panel on the
Identification, Evaluation and Treatment of Overweight and Obesity in
Adults, 1998 and Adams et al., 2006). An increased BMI has been shown to
increase the likelihood of morbidity even without other risk factors (Adams
et al. 2006). Interestingly it has been shown that the influence of obesity on
mortality may have decreased between the years 1971 and 2000 probably
because of improved public health and medical care (Flegal et al. 2005). The
different classes and the risk of disease of each class of the BMI can be seen
in table 1.

Table 1. The classes of the Body Mass Index (BMI) and related disease risk

Class BMI (kg:m?) Disease risk®
Underweight <18,5 Increased
Normal weight 18,5-24,9 No increased risk
Overweight 25,0-29,9 Increased
Obesity class | 30,0-34,9 High

Obesity class Il 35,0-39,9 Very high
Obesity class Il 240,0 Extremely high

®Disease risk is for type 2 diabetes, hypertension and CVD. Modified from
Expert Panel on the Identification, Evaluation and Treatment of Overweight
and Obesity in Adults, 1998 and Cole et al. 2000.
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In Iceland the mean BMI of men was 24.8 kg‘m'2 in 1980, and had
increased to 27.2 kg:m™in 2008 (Nichols et al. 2012) showing the increasing
rate of overweight among Icelandic men.

BMl is a practical mean of measurement but is not without flaws. BMI
fails to distinguish between body fat, bone mass and muscle mass.
Therefore an individual with a low percent body fat and increased muscle
mass, such as an athlete, might be classified by the BMI as overweight, or
even obese, even if he is not. Also elderly people might be misclassified as
of a healthy normal weight when in fact their body fatness is increased and
their bone and muscle mass decreased, because of age associated muscle
dystrophy and increased adiposity (Horani and Mooradian, 2002, Cetin and
Nasr, 2014). So their body weight is the same as when they were younger
but their health suffers because their body composition is different. An
increase in BMI has been linked to an increased prevalence of CVD and its
risk factors such as angina pectoris, myocardial infarction, coronary heart
disease and stroke (Wilson et al. 2002, Field et al. 2001 and Jonsson et al.
2002). Also an increased prevalence of diabetes, gallstones, hypertension,
colon cancer (Field et al. 2001), and knee osteoarthritis (Willis et al. 2011)
has been reported with an increased BMI.

2.1.2 Waist circumferences

It has been established that it is of great importance how excess body fat is
distributed on the body. If located centrally around the abdomen it has
been associated with the health risks of obesity (ltallie, 1988, Folsom et al.,
1993, and Blair and Brodney, 1999), such as type 2 diabetes, hypertension,
coronary artery disease, CHD and hyperlipidemia which are all factors
contributing to the metabolic syndrome (National Institutes of Health, 1985
and Folsom et al., 1993). Adipose tissue located around and inside the
viscera, also known as intra-abdominal fat, has been proven to be more
dangerous than adipose tissue located at the gluteral-femoral region (Pi-
Sunyer, 1991 and Folsom et al., 1993). Men are prone to deposit a larger
amount of their excess body fat in the abdominal region than women,
causing their abdomen to enlarge and become round in shape. For this
reason central or android-type obesity is called apple shaped obesity. The
female body on the other hand tends to deposit excess body fat round the
femoral and gluteral regions, enlarging that area, this is called a pear
shaped or gynoid-type obesity (Bjortorp, 1991).

Waist circumference measurements can be used to predict the body
composition of an individual, and has a prediction error that is within 2.5%
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to 4% of the actual composition of the body if the subject has similar
characteristics as that of the original validation population for the body
composition equation, and if done by a professional (Thompson, et al.,
2010). Waist circumference measurements alone can be used to predict
disease risk. The Expert Panel on the Identification, Evaluation and
Treatment of Obesity in Adults (1998) classifies individuals with a waist
circumference of >102 cm as in increased risk of type 2 diabetes,
hypertension and cardiovascular disease. Furthermore Bray (2004) has
provided a newer risk stratification scheme which can be seen in table 2.
According to Bray’s (2004) risk stratification the previous cut off values in
waist circumference of >102 cm provided by the Expert Panel (1998), are
too high. These values are however still widely used.

Table 2. Waist circumference and disease risk in men and women

Waist circumference in cm

Risk category Women Men
Very low <70 <80
Low 70-89 80-99
High 90-109 100-120
Very high >110 >120

From Bray, G. A. (2004).

Increased waist circumference increases the risk of the following
diseases (McArdle et al., 2010):

e Hyperinsulinema

e Glucose intolerance

e Diabetes Mellitus, type Il
e Endometrial cancer

e Hypertriglyceridemia

e Hypercholesterolemia

e Hypertension

o Atherosclerosis
The Expert Panel on the ldentification, Evaluation and Treatment of

Overweight and Obesity in Adults (1998) recommends using waist
circumferences in combination with BMI to stratify overweight and obesity
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disease risk. Table 3 shows the combined use of waist circumference and
BMI for assessing health risk.

Table 3. Combined use of waist circumference and BMI for assessing disease risk

BMI category

Waist Normal Overweight Obese class |
circumference 185 249kgm?  25-299kgm?  30-34,9 kg'm
Men <102 cm

Least risk Increased risk High risk
Women <88 cm
Men >102 cm
Increased risk High risk Very high risk

Women >88 cm

From Douketis et al. (2005).

Using circumferences include the assumptions that circumferences are
affected by fat mass (FM), muscle mass and skeletal size and that some
circumferences are affected more by FM and less by muscle and skeletal
size than others (Jackson and Pollock, 1978). The circumferences that are
recommended to measure are waist, hips, upper thigh, fore- and upper arm
and calf (Jackson and Pollock, 1978, Heyward and Wagner, 2004 and
Thompson et al.,, 2010). Although it is possible to only use waist
circumference to evaluate disease risk as abdominal obesity is the strongest
indicator of disease risk (Thompson et al., 2010).

2.1.3 Body fat percentage (%BF)

As of yet a consensus opinion on an exact %BF value associated with
optimal health has not been defined. Lohman (1982) has proposed a range
of 10% to 22% for men and 20% to 32% for women as satisfactory for good
health. Individuals exceeding these values would be defined as obese and
could be in danger of suffering obesity related health problems (Philips et
al. 2013).

Individuals with a high %BF are not necessarily in a worse situation,
health wise, than a lean individual. Studies have shown that fit obese
individuals, called “fat but fit”, are healthier and have a lower all-cause
mortality and morbidity than their leaner, unfit counterparts (Lee et al.,
1999 and Church et al. 2004) and their obese and unfit counterparts
(Ekelund et al. 1988, Lee et al. 1999, Paffenbarger et al. 1986, Wei et al.
1999). Also, it seems that when assessing obese individuals one should
remember that if their fitness is high, hen being obese is a benign condition
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(Ortega et al, 2013). Obesity is however a strong predictor of
cardiovascular disease risk and is considered a stronger predictor than
aerobic fitness (Christou et al., 2005).

Body fat percentage in research studies are often obtained by using BIA.
Basic BIA principles were proposed in the early 1960s by Thomasett (1962)
which method involved passing a low level electrical current through an
individual’s body and the impedance, or the opposition to the flow of the
electrical current, is measured with a BIA analyser. The BIA analysis is easy
to use as it does not require a high degree of technician skill, it is generally
comfortable, does not intrude on the individual’s privacy, and it can be used
on obese individuals (Heyward and Wagner, 2004, Gray et al., 1989, Segal
et al., 1988).

The principles of the BIA are as follows: Biological tissues act as
conductors or insulators and the flow of the electrical current will follow
the fastest and easiest path through the tissues, which is the path of the
least resistance. Fat free mass (FFM) in mammals is made up of around 73%
water and electrolytes (Wang et al., 1999), which makes it a good
conductor of electrical currents. Fat on the other hand constitutes of little
water, around 20% for an adult individual (Baker, 1969), it is anhydrous and
a poor conductor of electrical currents. The BIA measures TBW and FFM
and uses equations to calculate body composition for different ethnic
groups. The BIA has assumptions much like any other body composition
techniques. It simplifies the body, assuming that it is a perfect cylinder with
a uniform length and cross sectional area, instead of acknowledging that it
is a complex geometric shape and varies in length, composition and cross
sectional area (Van Loan, 1990). It also assumes that the body has a fixed
frequency of 50 kHz, which is does not. The BIA method has prediction
errors of 3.5% to 6% for FFM and 3% to 8% for TBW (Sun et al., 2003 and
Kushner et al., 1992).

Using %BF in combination with BMI is a good indicator for disease risk
as the two measurements are correlated (Gallagher et al., 2000) and can
predict one another very well.

2.2 Hematologic values

In this chapter common procedures for examining the blood- and metabolic
health profile of individuals will be accounted for. An explanation of the
effect of the diverse compartments of the blood- and metabolic profile on
health will also be explained.
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2.2.1 Blood lipids

Blood lipids are important in body homeostasis. Lipids include triglycerides,
phospholipids and cholesterol. Lipids not only provides fuel for energy but
are also used by the cells for various purposes and functions such as
absorption of fat-soluble vitamins, cell membrane structure and hormone
synthesis. Excess lipids ingested are stored as adipose tissue on the body for
future use.

The amount of lipids in the blood is highly dependent on the individual
and is not always reflected by the amount of adipose tissue (Wilmore et al.,
2004). Blood lipids have been the focus of attention in the medical
community because of its role in atherosclerosis, a thickening of the arterial
wall which narrows the lumen of the artery and decreases blood flow
(Powers and Howley, 2012). Blood lipids can be divided into various types. |
will focus on cholesterol and the two subtypes that cholesterol is mostly
divided into, although there are more types than just two (Krauss et al.,
2000), namely HDL and LDL. The lipoproteins are vessels that carry
cholesterol around to their designated destinations and are therefore
important in homeostasis regulation (Daniels et al. 2009). LDL transfers
cholesterol to the cells in peripheral tissues and HDL transfers cholesterol
from peripheral tissues to the liver. Cholesterol is mostly made by the liver
although some of it comes directly from diet (Bean, 2010).

Recommended values of lipids in the blood can be seen in table 4. LDL
cholesterol is the largest constituent of blood cholesterol and is mostly
affected by dietary fats, most notably saturated fats (Kraus et al., 2000 and
Bean, 2010) whereas HDL cholesterol is largely affected by heredity, gender
and physical exercise (Powers and Howley, 2012).

In Icelandic men aged 225 vyears the prevalence of total blood
cholesterol of >6.2 mmol/L was 30.2% in 2008 (Nichols et al. 2012). The
mean blood cholesterol levels have been declining from 6.1 mmol/L in 1980
to 5.7 mmol/L in 2008.
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Table 4. Blood classifications of LDL-, HDL-, total cholesterol and triglycerides

(mmol/L)
LDL Cholesterol
<3.0 Desirable
3.0-4.0 Borderline high
41-4.8 High
>4.9 Very high
HDL Cholesterol
<1.0 Low
>1.5 High
Total cholesterol
<5.2 Desirable
5.2-6.2 Borderline high
>6.3 High
Triglycerides
<16 Normal
1.6-2.2 Borderline high
23-56 High
>5.6 Very High

Modified from National Cholesterol Education Program (2002)

Total cholesterol is an independent risk factor of cardiovascular disease
in Iceland, and according to borgeirsson et al. (2005) an increase in 1 mg/dl
of total cholesterol will increase the risk of cardiovascular disease with 1,1%
for Icelandic men. High amounts of LDL in the blood is directly related to
cardiovascular disease risk and lowering the amount of plasma LDL is
associated with extensive reduction in CVD incidences (Thompson et al.,
2010). High amounts of plasma HDL appear to protect against
cardiovascular diseases (Chait et al., 1993) but it has not proven to be an
independent marker of protection from atherosclerosis and other
cardiovascular diseases (Krauss et al., 2000). The reason for this is that
higher levels of HDL in blood are inversely related to the risk of disease
which may be lower because of other factors. As plasma HDL cholesterol is
increased by physical exercise (Lehman et al., 2001, Durstine et al., 2002
and Gupta and Rajagopal, 2007), individuals who exercise regularly tend to
eat healthier, LDL cholesterol levels will often be lower at the same time
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decreasing the risk of disease. HDL cholesterol in combination with other
factors thus seems to protect against disease.

High plasma levels of Triglycerides contribute to an increased risk of
coronary disease although it is not known whether the level of triglycerides
itself or their interrelation with low levels of HDL, high levels of LDL, insulin
resistance and coagulation factors is the reason to an increased disease risk
(porgeirsson et al., 2005 and Krauss et al., 2000). High levels of plasma
triglycerides have as of yet not classified as an independent risk factor of
coronary disease but they are certainly relevant when examining the risk of
disease as the interrelationship between relevant factors constitute the
risk.

Epidemiologic studies have shown that the male sex is an independent
risk factor of cardiovascular disease when using HDL levels to assess disease
risk (Farnier et al., 2006, Ascherio et al., 1996, porgerisson et al. 1992) as
males tend to have lower HDL levels than women. Also HDL levels tend to
be lower in individuals who suffer from diabetes mellitus type 2, abdominal
obesity and hypertriglyceridaemia (Farnier et al., 2006). So clearly it is good
to have a high level of HDL and a lower level of LDL in the blood so as to
lower the risk of health degenerating diseases.

2.2.2 Blood glucose

The importance of blood glucose in the classification of health degenerating
disease risk has long been established. Glucose is the main energy source of
the body and therefore vitally important. The regulation of plasma glucose
is a complicated phenomenon involving the hormones glucagon and insulin.
Insulin is produced by the pancreas when the glucose concentration in the
blood is high, promoting its transportation into the cells. Glucagon
secretion is enabled when the glucose concentration of the blood is low,
increasing breakdown of glycogen in the cells and increasing blood glucose
(Bouchard et al., 2007 and Jennett, 2008).

If insulin is lacking or not present, the result is hyperglycaemia, high
blood glucose (Jennett, 2008). Hyperglycaemia along with glucosuria, which
is increased levels of glucose in urine, and decreased utilization of
carbohydrate as fuel and more reliance of fat and proteins as fuels are
known as diabetes (Jennett, 2008). Diabetes is a state where either the
secretion of insulin is hindered or not present, or the cells have become less
sensitive and responsive to the hormone.

Diabetes is divided into two types, Type | and Type Il diabetes. Type |
diabetes is an absolute deficiency of insulin (Hornsby and Albright, 2009).
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Type | diabetes usually develops before age 30 but can occur at any age.
Type | diabetes is thought to account for up to 10% all individuals with
diabetes (Hornsby and Albright, 2009).

Type Il diabetes is a state where peripheral tissues are resistant to
insulin, and glucose is therefore not easily exported from the blood into the
cells. It is thought that 90% of all diabetes patients have type Il diabetes
(Bouchard et al., 2007, Silbernagl and Lang, 2009, Hornsby and Albright,
2009). Most individuals who have type Il diabetes are overweight or obese
and all have a genetic disposition towards the disease (Silbernagl and Lang,
2009, Hornsby and Albright, 2009). Type Il diabetes is associated with older
age, obesity, physical inactivity, family history, gestational diabetes and
ethnicity (Hornsby and Albright, 2009, Silbernagl and Lang, 2009).

Table 5 lists the classifications of fasting plasma glucose levels as stated
by the American Diabetic Association (2004).

Table 5. Classification of fasting plasma glucose levels

<5,6 mmol/L Normal
5,6 —6,9 mmol/L Impaired
>7,0 mmol/L High and pre-diabetic

Modified from the American Diabetic Association (2004).

Individuals who are diagnosed with diabetes are at risk of developing
microvascular complications, because of the higher acidity of the blood,
such as retinopathy, which is damage to the retina which can eventually
lead to blindness after prolonged exposure to the disease (Klein et al.,
1984), nephropathy, which is damage to the kidney; macrovascular diseases
such as heart attack and stroke; and various other neuropathies (Hornsby
and Albright, 2009).

In Iceland the prevalence of diabetes in men was 3% in 1967 but had
increased to 6% in 2007, and it is thought that around 4% of the Icelandic

population suffers from Diabetes (Pdrsson et al. 2009). The increases in
diabetes follow the global trend.

2.2.3 Blood pressure

Blood pressure is the pressure of the blood on the endothelial wall of the
arteries when blood is propelled through them by the contraction of the
heart (Wilmore et al., 2004, Jennett, 2008). There are two values for blood
pressure; the upper limit or the systolic blood pressure and, the lower limit
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or the diastolic blood pressure. Systolic blood pressure (SBP) is when the
heart is contracting and ejecting blood. Diastolic blood pressure (DBP) is the
pressure when the heart is dilating and filling itself with blood. Table 6
depicts the classifications of blood pressure according to the seventh report
of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (Chobanian et al., 2003). Elevated blood
pressure changes the structure of the arteries and veins, resulting in a
raised risk of a number of diseases such as stroke, heart disease, kidney
failure and overall mortality (WHO, 2009 and Gordon, 2009). This is not
only relevant for individuals who have hypertension, but also for individuals
who have a small elevation in blood pressure (WHO, 2009).

Table 6. Classification of blood pressure (mmHg)

Category SBP DBP
Normal <120 <80
Pre-hypertension 120-139 80-89
Hypertension stage 1 140-159 90-99
Hypertension stage 2 2160 2100

SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure. From
Chobaninan et al., 2003

The cause of elevations in blood pressure and hypertension are many.
Most notably a diet with high salt and alcohol consumption, the lack of
physical exercise, obesity and genetics are related to hypertension and high
blood pressure (Bouchard et al., 2007 and WHO, 2009). Blood pressure also
increases with age (Bouchard et al., 2007 and Burt et al, 1995).

Elevated blood pressure is a major public health problem in most
industrialized countries and is related to the risk of CVD (Lewington et al.,
2002 and Gordon, 2009). According to WHO (2002) around 11% of all
disease burden can be traced back to hypertension and more than 50% of
all CHD and almost 75% of stroke incidents in developed countries is due to
increased systolic blood pressure. The relationship between hypertension
and cardiovascular events is an independent risk factor and it is thought
that an increase of 20 mmHg in SBP or 10 mmHg in DBP doubles the risk of
CVD independent of whether the individual had high blood pressure or not
(Thompson et al., 2010, Chobanian et al., 2003, Lewington et al., 2002 and
Burt et al., 1995). Yusuf et al. (2004) estimate that 22% of heart attacks in
Western Europe and 25% of heart attacks in Central and Eastern Europe are
due to a history of hypertension. They also estimate that an individual with
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a history of hypertension is almost at twice the risk of suffering a heart
attack compared to an individual without hypertensive history. Interestingly
average blood pressure has been decreasing since 1980 in most countries,
including Iceland, for both genders (Nichols et al., 2012) which is probably
due to better healthcare. The prevalence of hypertension in Iceland is high
as in the year 2008 40,2% of Icelandic men aged 225 years had
hypertension or were on blood pressure controlling medication (Nichols et
al., 2012).

Physical activity has been proven to be excellent in decreasing blood
pressure (Gordon, 2009 and Chobanian, 2003). There is a consistent 10 to
20 mmHg reduction in SBP during the initial 1 to 3 hours after a 30 to 45
min session of moderate-intensity dynamic exercise in individuals with
hypertension (Gordon, 2009). The change in blood pressure because of
exercise has been proven to persist for up to 9 hours and does appear to be
mediated because of a lower stroke volume, rather than an increased
vasodilatation of the arteries in peripheral tissues (Gordon, 2009)

2.2.4 The metabolic syndrome

The metabolic syndrome was first mentioned in the late 1980’s (McArdle
et. al. 2010) and is a combination of CVD risk factors that confer a greater
risk combined than each and every one factor alone (Thompson et al.
2010). Kahn et al. (2005) have questioned this statement, but it is generally
agreed that the metabolic syndrome increases the risk of CVD. Therefore,
the thresholds for each individual risk factor are lower than the usual
thresholds. Grundy et al. (2005) have proposed new up to date criteria for
diagnosis of the metabolic syndrome (table 7). According to Case et al.
(2002) individuals diagnosed with the metabolic syndrome and diabetes
mellitus are at thrice the risk of developing CVD compared with individuals
who do not have the disorder. According to the Icelandic Heart Association
(Hjartavernd, 2008) the prevalence of the metabolic syndrome in 50 to 60
year old Icelandic men was 20% in 2008.

Kahn et al. (2005) have proposed that the definition of the metabolic
syndrome is incomplete and unclear. They propose that as there are
different criteria for diagnosing the metabolic syndrome - the ones used by
WHO (1999) and the Expert Panel on the Detection, Evaluation, and
Treatment of High Blood Pressure (2001) being used the most, although
they themselves are not the same - scientists and medical staff might
misdiagnose.
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Table 7. Criteria for diagnosis of the metabolic syndrome in men

Measurements Thresholds

Elevated Waist circumference >102 cm

Elevated Serum Triglycerides > 1.7 mmol/L or on medication for
treatment of elevated triglycerides

Reduced HDL cholesterol < 1.03 mmol/L or on medication for
treatment of low HDL cholesterol

Elevated blood pressure > 130 mmHg SBP or 2 85 mmHg DBP
or on antihypertensive medication

Elevated fasting plasma glucose > 5.54 mmol/L or on medication for
the treatment of elevated plasma
glucose

SBP= systolic blood pressure, DBP = diastolic blood pressure. Any three or
more of the five criteria constitute the diagnosis of the metabolic
syndrome.

Kahn et al. (2005) propose the following faults and concerns regarding
the metabolic syndrome:

e The criteria are ambiguous and incomplete and the rationale for the
thresholds are ill defined.

e Value of including diabetes in the definition is questionable.
e Insulin resistance as the unifying etiologic is uncertain.
e No clear basis for including/excluding other CVD risk factors.

e CVD risk value is variable and dependent on the specific risk factors
present.

Also Kahn et al. (2005) and Franks and Olsson (2007), question the
medical value of diagnosing the metabolic syndrome in individuals, and
whether it should at all be defined as a distinct pathophysiologic condition
or disease rather than a cluster of risk factors, as the treatment of the
syndrome is no different than the treatment of the individual parts
Treatment guidelines often include weight control, physical activity and in
some cases pharmacotherapy for some of the associated CVD risk factors
(National Cholesterol Education Program, 2002), but weight control and
physical activity through a lifestyle change are by far the recommended
treatments.
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2.3 The importance of physical activity

Increased physical activity levels are related to increased health and well-
being (Haskell et al. 2007, Olafsdottir et al. 2012, US Department of Health
and Human Services, 1996, WHO, 2002, 2003, 2009, 2010). ACSM propose
that for any individual aged 18-65 years to promote and maintain health he
or she needs moderate-intensity aerobic physical activity for a minimum of
30 minutes at least five days a week or 20 minutes of vigorous-intensity
physical activity 3 days a week, or a combination thereof (Haskell et al.
2007).

Moderate intensity equals a consumption of 3.0 to 6.0 metabolic
equivalents (METs) such as walking at a very brisk pace, playing badminton,
bicycling on a flat surface at 16 to 19 km*h™. Vigorous-intensity equals 6.1
METs and can be activities such as jogging or running, shovelling, carrying
heavy loads, casual soccer or playing basketball (Ainsworth et al. 2000). One
MET equals an individual’s resting metabolic rate, the rate of energy usage
when sitting still. Individuals can use the METs system to calculate their
physical activity and energy expenditure (Ainsworth et al. 2007). It is
recommended that adult individuals (35 years and older) expend at least
500 kcal per week, but preferably more if possible, as an invert relationship
between physical activity and mortality exists with an expenditure of 500 to
3500 kcal per week (Paffenbarger et al. 1985). Interestingly at an
expenditure of 3500 kcal per week the relative risk of CVD is less than half
of that of the sedentary individuals (<500kcal per week) but does not
further decrease at an expenditure over 3500 kcal per week. | will not
explain the diverse methods scientists use to measure physical activity in a
population except for the questionnaires that were used in this study (see
chapter 3.1.4).

During the past 30 years, regular physical activity has gained acceptance as
an important part of the prevention and rehabilitation of an expanding list
of chronic diseases and disabling conditions (US Department of Health and
Human Services, 1998), which in the long term can save considerable funds
in healthcare. Table 8 lists some of the benefits of regular physical activity
regarding its effect on health and quality of life
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Table 8. Health benefits of regular physical activity

Useful in the prevention of

Stroke ok High blood pressure HokE X
Prostate, uterine ok CHD HokE X
and breast cancer

Weight gain oAk
Colon cancer ok k Depression oAk
Osteoporosis Hokx Diabetes type Il oAk
Low back pain ok Anxiety Hok Ak

Useful in the treatment of

Heart disease Hokk Depression HokEx
High blood pressure =~ **** Anxiety Hk Ak

Osteoporosis *ok

Improves

Muscular strength HokkE Sleep quality Hokk
Bone health ok ok Mood HokEx
Plasma triglyceride Hokk Life expectancy HokEx
levels
Asthmatic’s life ook Plasma HDL levels Rk
quality
Diet quality ok Health of fetus o
Physical fitness ok x Health during Rk
Life quality ok x menopause
Heart and lung o xk Self-esteem HA Ak
function

PA , Physical activity; CHD, coronary heart disease; **, some supportive data,
more research is needed; ***, most data is supportive, more research
needed for clarification; **** Strong consensus, little or no conflicting data.
Based on McArdle et al. 2010.

Even though regular physical activity has either not been proven or
needs more investigation to be further clarified as an impacting factor for
improves health and quality of life of individuals with disease, it is still used
in the rehabilitation progress of many diseases, many of whom are
regarded as the leading causes of death worldwide (WHO, 2009). Even
though physical activity might not prevent or treat a certain disease or
disorder, it more often than not improves the quality of life and well-being
of the patient (Steward et al. 1994). The most common diseases and
disorders where regular physical activity can be used as a medium for
improving fitness, quality of life and health are the following:
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Cardiovavascular diseases and disorders such as ischemia (Sacco et
al. 1998); chronic heart failure (Hambrecht et al. 1998); Dislipidemia
(McArdle et al. 2010); cardiomyopathies (Hambrecht et al. 1995);
cardiac valvular disease (Friedman and Roberts, 2009); After a heart
transplantation (Kavanagh et al. 1988) and congenital heart defect
(Reybrouck and Mertens, 2005).

Pulmonary diseases and disorders such as chronic obstructive
pulmonary disease (COPD, Garcia-Aymerich et al. 2006); cystic
fibrosis (Nixon, 2009) and asthma (Lucas and Platt-Mills, 2005).

Neuromuscular diseases and disorders such as stroke (Gillum et al.
1996); multiple sclerosis (MS, Mostert and Kesselring, 2002);
Parkinson’s disease (Goede et al. 2001); Alzheimer’s disease (Rimmer
and Smith, 2009); polio (Willen and Grimby, 1998) and cerebral palsy
(Rimmer, 2001).

Metabolic diseases and disorders such as obesity (Lee et al., 1999 and
Church et al. 2004); diabetes (Hornsby and Albright, 2009) and renal
disease (Painter and Krasnoff, 2009).

Immunologic and hematologic diseases and disorders such as cancer
(Dishman et al., 2004) and HIV and AIDS (Hand et al. 2009).

Orthopedic diseases and disorders such as osteoporosis (Smith and
Wang, 2009); osteoarthritis (Vuori, 2001); rheumatoid arthritis
(Hakkinen et al. 2001) and back pain (Simmonds and Derghazarian,
2009).

Aging disorders such as sarcopenia (Roubenoff, 2007).

Cognitive and emotional disorders such as anxiety and depression
(Dunn et al. 2001) and Stress (Hand et al. 2009).

The type of physical exercise practiced to increase health and fitness
does not seem to matter as both aerobic training exercise and strength
training exercise decrease coronary disease risk (Banz et al. 2003),
especially when used in combination (Najafipoor et al. 2012)

2.4 Fitness

To accurately measure the physical activity of a population is difficult.
This problem is often resolved by measuring cardiorespiratory fitness, and
to study the relationship between it, mortality and morbidity (LaMonte and
Blair, 2007). Maximal oxygen uptake (VO,max) has been accepted as the
best way to measure cardiorespiratory fitness (Thompson et al. 2010, Katch
et al. 2011). VO,max is a product of the maximum cardiac output
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(L*blood*min™) and arterial-venous oxygen difference (mL O, per L blood)
and is measured as mL*kg*min™ (Wilmore et al., 2004). The inclusion of
weight into the measurement makes it possible to compare two individuals
who vary in bodyweight. Significant variations in VO,max across populations
and fitness levels are mostly related to the cardiac output. Because of this
VO,max is closely related to the functional capacity of the heart and
therefore morbidity and mortality (Thompson et al. 2010). Individuals with
low cardiorespiratory fitness are more at risk of disease and premature
death than their counterparts with normal or higher cardiorespiratory
fitness (Blair et al. 1986, Blair et al. 1996, Church et al. 2004 and Barlow et
al. 2012). Furthermore it is estimated than an individual who increases his
or hers VO,max with 3.5 mL*kg*min"l, will reduce cardiovascular mortality
risk by 18% and all-cause mortality risk by 11% (Barlow et al. 2012). Katch et
al. (2011) have provided cardiovascular fitness classifications for different
age groups of men based on VO,max (mL*kg*min™) that can be seen in
table 9.

Table 9. Cardiovascular fitness classification of men based on VO,max
(mL*kg*min'l)

Age Poor Fair Average Good Excellent
<29 <249 25-33.9 34-43.9 44-52.9 >53
30-39 <22.9 23-30.9 31-41.9 42-49.9 >50
40-49 <19.9 20-26.9 27-38.9 39-44.9 245
50-59 <17.9 18-24.9 25-37.9 38-42.9 243
60-69 <15.9 16-22.9 23-35.9 36-40.9 241

From Katch et al. 2011

2.5 Quality of life

Measuring QOL has been called the third facet of health. Being equally
important as physiological health, the WHO (1948) decided to include some
of its subscales in the form of psychological- and social factors in its
definition of health.

Quality of life is a multidimensional concept that includes all aspects of
an individual’s life. Health-related Quality of life (QOL) focuses only on the
health-related aspects of the concept. Over the past 30 years the
assessment of QOL has become an important segment of healthcare
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treatment for analyzing its effectiveness (Ferrans, 2005). QOL enables
researchers to measure an individual’s feeling towards a subject that
cannot be measured by physiological- or biological measurements
(Helgason et al, 2000). Therefore QOL has been called the third dimension
of health-related measurements.

Health-related Quality of Life is a subjective means of rating personal health
and well-being, or how an individual feels and functions in their everyday
life (Kolotkin et al, 2001a). QOL is collected by questionnaires that have
been standardized for a certain population. QOL consists of different facets
that together give a good indication of individual physiological-,
psychological- and social health and well-being (Helgason et al. 2000).
These facets are; general health, depression, social functioning, financial
status, energy, anxiety, physical health, self-control, general well-being,
cognition and pain. QOL has been utilized in Iceland to improve the life
quality of patients, especially patients with long-term sickness and life
threatening diseases (Helgason et al. 2000), as it is not only desirable to
increase the longevity but also the life quality of this population (Croog et
al. 1986). QOL assessment is therefore not just another mean to assess
treatment efficiency, but also to compare different populations.

A problem with QOL is its definition, as it is not explicit (Ferrans, 2005.
This makes comparison between studies difficult as the definition is not the
same. Another problem is that as QOL is measured with questionnaires that
have been especially made to assess a certain population, who might have
a certain set of problems, and might therefore inadequately measure
factors that might be affected. Helgason et al. (2000) have designed a
questionnaire that has been validated for use in Iceland. This questionnaire
is further explained in chapter 3.1.5.1.

In Iceland overall QOL worsens with increased age (Helgason et al.
2000), and QOL is generally worse in women of all ages than in men of the
same age, with sleep and physical health especially low.

Interestingly physical activity and fitness is an important factor in QOL.
QOL is improved in individuals who meet the public health
recommendations for physical activity (Vuillemin et al, 2005, Acree et al,
2006, Bize et al, 2007), and leisure-time physical activity at a higher
intensity is associated with a greater QOL. Increased Physical activity is also
linked to increases in QOL (Olafsdottir, 2012, Bond et al, 2006)

Also, heart disease, arthritis, diabetes and cancers have all been linked
to low QOL in individuals suffering these diseases (Centres for Disease
Control and Prevention, 2003). Also QOL of obese individuals is usually low,
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with the lowest rates associated with the greatest degrees of obesity
(Kolotkin et al, 2001a). QOL improves with weight loss and improved
physical activity in these populations (Dano, 1977, Kolotkin et al. 2001b),
with a greater weight-loss associated with a greater increase in QOL.

2.6 Aims of this study

In Iceland it is publicly thought that fishermen are in good health and that
they are strong and fit. This belief has been spurred on by stories of
fishermen who somehow have found themselves in the cold waters off ship
and have swum many miles to land and have miraculously survived. Studies
have shown otherwise (Olafsdéttir, 2004 and Olafsdottir et al. 2012) but
none have studied the effects of a physical activity and nutrition
intervention on the health and fitness of Icelandic fishermen in the long
run.

It is of no question that if employees of a workspace have good health,
fitness and wellbeing it will benefit not only themselves but also the
employers and the society as a whole. These factors depend a great deal on
the amount of physical activity of a person as physical activity improves
health, as mentioned before. Therefore, it is important to study the long-
term effects of an intervention study to see whether these can be used to
improve health and wellbeing in society which will be of great benefit. This
study is a follow-up study of the study made by Olafsdottir et al (2012).

There were four objectives to this thesis

e The first objective of the present study was to explore the changes in
a number of health related factors of Icelandic fishermen during a
period of six years.

e Using data on a subgroup of the study, our second objective was to
investigate the effects of the previous lifestyle intervention study on
physical activity adherence, and various health related factors at
three time-points over a period of six years.

e The third objective was to study whether there was a difference in
health related factors between the intervention group and a pooled
control group six years later.

e The fourth objective was to explore the changes in quality of life of
Icelandic fishermen during a period of six years, and whether there
was a difference between the intervention group and a pooled
control group during this time.
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3 Materials and methods

3.1.1 Study design and population

This study is a retrospective cross-sectional study

Participants were fishermen working for the same fishing company on
six different trawlers located around Iceland. Previously an intervention
study was conducted in 2007 including sixty-two participants working for
the same fishing company which has been described elsewhere (Olafsdottir
et al, 2012). All crew members and former participants in the 2007 study (in
total 136) were invited to participate in the current study, (figure 1).

‘ 136 were invited to participate in this study. |

!

27 droped out between the intervention study in 2007 and this study.

‘ 77 agreed to participate |

| !

24 individuals from 11 individuals from
the 2007 the 2007 control 42 new individuals
intervention group group

l |

‘ Pooled control group with 53 individuals |

Figure 1. Flow-chard of participation

Between December 2012 and March 2013, seventy-seven (56.6%
response rate) fishermen agreed to participate and gave their written
informed consents. Thirty five individuals who participated in the
intervention study in 2007 participated in the present study (56% response
rate), thereof 24 men from the intervention group (all working on the same
trawler, 77% response rate) and 11 men from the control group (working
on the five other trawlers, 35% response rate). A total of 42 fishermen who
had not previously participated agreed to participate.

The study protocol was approved by the Icelandic Ethical Review Board
(VSNb2007030018/03.7).
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3.1.2 Antrophometric measurements

3.1.2.1 BMI and Body fat percentage (%BF)

Weight, bodyfat percentage (%BF) and BMI were obtained using a Tanita
TBF-310 body composition analyser (Tanita Corporation, Tokyo, Japan).

Before the measurement the participant were be informed to:

Not drink alcohol within 48 hrs.

Neither eat nor drink (especially foodstuff containing caffeine) within
8 hrs.

Empty their bladder.
Not to exercise vigorously within 12 hrs.

If possible, not use diuretics 7 days prior to measurement.

Implementation:

The participant wore nothing but underwear.

They stood straight with both feet planted on the middle of the
platform of the composition analyser with their hands by the sides.

The heights of the participants were then inserted into the analyser.

The results from the analyser gave the participants weight, BMI, %BF
and composition of the body.

Any individual who had a pacemaker were not measured on the
Tanita body composition analyser.

3.1.2.2 Waist circumference

Waist circumference was measured according to the recommendations by
WHO (2008) using a non-elastic measuring tape.

Implementation:

Participant did not wear clothing that covered the upper part of the
body.

Both feet were planted solidly in the floor, shoulder-width apart with
arms by the side.

The abdomen was relaxed and breathing was normal.

The measurement was performed at the approximate midpoint
between the lower margin of the last palpable rib and the top of the
iliac crest.

The measuring tape was placed tight against the skin.
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3.1.3 Hematologic measurements

3.1.3.1 Blood- lipids and glucose

Participants were asked to fast overnight (=10 hours) so blood samples
of serum total cholesterol (TC), high-density lipoprotein (HDL), triglycerides
and glucose could be obtained. Low-density lipoprotein (LDL) was
calculated using the Friedewald et al. (1972) equation. Blood samples were
obtained following the procedure used by the Icelandic Heart Association.

Implementation:

e The participant lay on his back with his arm extended at a 90° angle
out to the side.

e The area around a lower arm vein on the interior side was sterilized
and prepared with a needle.

e The first blood was sampled into a low pressure blood test bottle;
successive samples were then drawn into separate test bottles
containing EDTA (Ethylene diamine tetraacetic acid) and sodium
citrate respectively. Each glass was labelled with the participant’s
name, ID-number and study group.

e Blood samples were then analyzed using WinLIMS (Windows based
laboratory information management software, Quality Systems
International (QSI), New Jersey, USA).

e Blood sample results were stored in a secure database.

e Blood samples were stored in special storage containers and frozen.

3.1.3.2 Blood pressure

Blood pressure measurements were measured according to Pickering et al.
(2005) using a sphygmomanometer (Baumanometer, Wall Unit 33, type
0850, W. A. Baum Co. Inc.).

Implementation:

e The participant was instructed to lie on his back with his feet straight
for 5 minutes. Allowing the pulse to return to normal.

o The cuff was preceded by selection of the appropriate cuff size for
the participants arm circumference.

o The midline of the bladder of the cuff was placed so that it covered
the arterial pulsation of the brachial artery on the right arm.

e The lower end of the cuff was 2-3 cm. above the antecubital fossa.

e The stethoscope was placed over the brachial artery between the
cuff and the antecubital fossa.
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e Readings were to the nearest 2 mmHg.

e No talking was allowed while performing the measurement.

3.1.3.3 Electrocardiogram

An electrocardiogram was performed to observe any palpitations of the
heart and to assess the participant’s ability to perform the cycle ergometer
fitness test without relative risk of problems. A Cardioline Delta 60 Plus
(Cardioline, San Diego, USA) electrocardiograph and Cardioline Quick ECG
electrodes were used. Any participants who had any abnormalities in heart
function were excluded from this study.

Implementation:

e Participants were instructed to only wear underwear and were given
a blanket to cover themselves with during the procedure.

e Participants lay on a bench with the arms relaxed down the sides and
were instructed not to move while performing the measurement.

e The skin on the attachment sites was sterilized and shaved if need be.

e Four electrodes were placed on the following of the appendixes: RA =
on the inside of the right arm, above wrist. LA = on the inside of the
left arm, above wrist. RL = on the inside of the right foot, above the
ankle. LL = on the inside of the left foot, above the ankle.

e Six electrodes were placed on the following sites of the upper torso:
red = at the sternal edge on the right side of the body 4" intercostals
space (ICS). Yellow = at the sternal edge on the left side of the body
4™ |CS. Blue = at the mid-clavicular line on the left side of the body 5"
ICS. Purple = at the mid-axillary line on the left side of the body 5"
ICS. Green = between Yellow and Blue. Orange = Between Blue and
Purple.

e The Electrocardiograph (ECG) was programmed at 20 Hz, 25mm/s
and 10.0 mm/mV.

3.1.4 Cycle ergometer fitness test

This study did not directly measure VO,max through an open-circuit
spyrometry as is the golden method. Rather fitness was measured in
watts/kg bodyweight with a stationary bicycle ergometer and then later
converted into VO,max by using the following formula by Golding et al.
(1989) so as to better compare fitness to other studies:

VO,max = ((Workload (W) / Bodyweight (kg)) * 10.8) + 3.5 + 3.5

42



During the fitness test, which was performed by a heart specialist with
the aid of the master student, the participant was wearing six electrodes on
his upper torso that were connected to an electrocardiograph. The
procedure for the attachment of the electrodes can be seen in the section
that preceded this one. Four other electrodes were then connected to the
following sites:

e One electrode was placed on each anterior deltoid at the clavicular
region.

e One electrode was placed on each side of the anterior iliac crest.

The placement of the electrodes was done so as to follow any
abnormalities in heart function during the test.

The ergometer bicycle was an Ergoselect 100P (Ergoline GmbH, Bitz,
Germany), connected to a computer running the 6.17 release of Cardioline
Prima Manager (Cardioline, San Diego, USA) programmed to a 50/50 W
protocol.

Implementation:

e Participant was instructed to lie on his back relaxing while a resting

electrocardiogram was processed.

e Blood pressure was measured at rest as reported earlier.

e The participant sat on the ergometer bicycle and was asked to cycle

at a level speed of 60 rpm while he starts at a resistance of 50W, and
the resistance was increased by 50 W each minute.

e Blood pressure was measured every two minutes.

e The participant stopped upon reaching maximal exertion or when the
heart specialist decided that it was_not safe to continue the test.

e To calculate fitness (VO2,max) the equation by Golding et al. (1989)
was used as explained earlier.

3.1.5 AQuestionnaires

3.1.5.1 Icelandic Quality of Life questionnaire (IQL)

The 1QL questionnaire has been approved for use in research in Iceland
(Helgason et al. 1997 and Helgason et al. 2000). The questionnaire can be
seen in full in supplement 5. The IQL questionnaire consists of thirty-two
guestions that concern the twelve aspects of quality of life. The aspects are:
General health, depression, social functioning, financial status, energy,

43



anxiety, physical health, self-control, sleep, general well-being, cognition,
and pain. In each question there are three, five or six possible answers,
except in the visual analogue questions where there are ten possible
answers. For each aspect of quality of life there are two to five questions.

By using an online situated application (Bjornson, 2014) for processing
the data, T-scores are obtained. A T-score of 50 is considered average and
standard deviations (SD) are considered at 10, e.g. a T-score of 40 is
considered being 1 SD below average.

3.1.5.2 Questionnaire of the Icelandic Heart Association

Data on physical activity was obtained by a standard questionnaire
administered by the Icelandic heart Association. Physical activity was
defined as a conscious physical behaviour to improve health lasting for 21
hours per week. The same questionnaire asked questions regarding
medication use, family history of diabetes, heart- and circulatory diseases,
as well as smoking status.

3.2 Statistical analysis

All statistical analysis was conducted using SAS version 9.4 for windows
(SAS Institute Inc., Cary, NC, USA).

When studying the changes in a number of various health related
factors in fishermen, between 2007 and 2013 an Ancova test was
performed. All variables were adjusted for age, physical activity, BMI and
smoking status, as these have been reported to affect health related
variables.”* Moreover variables on aerobic fitness and blood pressure
were additionally adjusted for blood pressure medication, and variables on
blood lipids were additionally adjusted for blood lipid medication. To
determine differences between categorical values within groups and
between groups a Chi-squared test was performed.

The effects of the lifestyle intervention study on physical activity
adherence on a subgroup of the present study (n=23) was also investigated,
and various health related factors at three time-points using a within-
samples t-test. Measurements made at baseline (in 2007) and at end of
follow-up (in 2013) were compared, and measurements made at post
intervention (in 2008) and at end of follow-up were compared. The
intervention- and the control group were examined separately. One
participant in the intervention group and one in the control group had
incomplete data and were only used in the Ancova test.

Lastly, we explored whether there was a difference in health
related factors between the intervention group and a pooled control group,
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during six years of follow-up using Ancova test. The pooled control group
consisted of the 11 fishermen from the control group from the previous
interventions and the 42 fishermen who had not previously participated. All
variables were adjusted for age, physical activity, BMI, and smoking status.
Moreover variables on aerobic fitness and blood pressure were additionally
adjusted for blood pressure medication and variables on blood lipids were
additionally adjusted for blood lipid medication. To determine differences
between categorical values within groups and between groups a Chi-
squared test was performed. P-values in analyses were two-sided.

4 Results

4.1 Anthropometric measurements, blood related values,
physical fitness, prevalence of overweight and obesity
and self-reported health related values

4.1.1 Icelandic fishermen

Physical characteristics of the Icelandic fishermen in 2013, and a
comparison of various health related factors in fishermen between 2007
and 2013 can be seen in table 10.

When comparing health related factors of fishermen the measurement
of aerobic fitness showed significantly higher values in 2007 compared with
six years later, when adjusting for age, body mass index, physical activity
and smoking status. However the number of individuals who reported
being physically active (=1 hours:/week) was higher in 2013 (19% vs. 34%,
p=.030), and there was a decline in individuals who smoke (21
cigarettes/day; 39% vs. 23%, p=.063). Diastolic blood pressure, total
cholesterol, Low-density lipoprotein and fasting glucose were significantly
higher in the fishermen in 2013 compared with the measurements in 2007.
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Table 10. Anthropometric measurements, blood values, blood pressure, physical fitness, prevalence of overweight and obesity and various self-reported health
related factors of Icelandic fishermen in 2007 and 2013

Variable 2007 (N=62) 2013 (N=77)" % diff® P-value

Height (cm) 178.6 +0.8 180.1+0.7 0.189°

27.2+0.6 282 +0.5 0.243¢

BMI (Kg/m?)

%BF 25403 25.6+0.3 0.303¢

DBP (mmHg)® 76.8+1.0 80.7+0.9 5 0.007¢

LDL (mmol/L)* 3.03+0.11 3.51+0.11 ; 0.006¢

538+0.11 ¢ 0.011¢

Total Cholesterol (mmol/L)® 4,94 +0.11
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2.7+0.04 0.015¢

Aerobic fitness (W/kg) 2.5+0.03

Overweight individuals (BMI 225 xn\:_».. n (%) 45 (72.5) 64 (83.1) 42.2 0.150%

Self-reported data

Individuals who smoke (21 cigarettes/day), n (%) 24 (38.7) 18 (23.3) 0.063°

N
w

Individuals using blood lipid medication, n (%) 0(0) 6(7.7) 600 0.032°

Numbers in Age through Aerobic fitness are means with SD. Variables Height through Aerobic fitness, are adjusted for age, physical activity, BMI and smoking
status. Abbreviations; BMI, body mass index; %BF, body fat percentage; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high-density lipoprotein;

LDL, low-density lipoprotein. VO2max A:.._._..xm.fama was calculated using the equation from Golding et al. (1989). 2 Adjusted for blood lipid Bm&nmn.o:m.v>&:m~mn

for blood pressure medications. e Percentage difference. g P-value determined by an ANCOVA test. € p-value determined by a Chi-squared test. f This number

includes 23 fishermen that participated in the intervention group.



4.1.2 Intervention group

Health related measurements were conducted three times during the
study period for 23 men in the intervention group of the study (data of one
participant was incomplete and was not used in this analysis). Table 11
shows data from the measurements at baseline, post-intervention and end
of follow-up. Between post-intervention and end of follow-up a significant
increase was observed in weight, body mass index, systolic blood pressure,
diastolic blood pressure, body fat percentage, waist circumference, total
cholesterol, low-density lipoprotein and fasting glucose. Aerobic fitness had
significantly decreased by 14% during the 6 years after the intervention.
Prevalence of overweight had not changed during the six years but
prevalence of obesity had relatively increased from 13% to 17% (p=.811).

Reported physical activity had not changed between baseline and end of
follow-up with 39% reporting being physically active. Smoking had relatively
decreased between baseline and end of follow-up (26% vs. 17%, p=.722).

4.1.3 Control group

Health related measurements conducted three times during the study
period were available for 10 participants in the control group (table 12).
Between post-intervention to the end of follow-up a significant increase
was observed in systolic blood pressure, diastolic blood pressure, body fat
percentage, waist circumference and high-density lipoprotein.
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Table 11. Anthropometric measurements, blood values, blood pressure, physical fitness, prevalence of overweight and obesity and various self-

reported health related factors in 2007, 2008 and in 2013 for the intervention group

Variable 2007 (n=23) 2008 (n=23) 2013 (n=23) %change’ P-value’ % change* P-value'
Age (Years) 41.7 42 +10 47.1+9.9 12.9 <.0001* 121 <.0001*
Height (cm) 180.1+6.6 180.1+6.8 179.9+6.8 0.1 0.062 0.1 0.0962
Weight (kg) 87.4+10.1 86.3 + 10 90.1+12.8 3 0.05* 4.4 0.0112
BMI (Kg/m?) 26.9+2.6 26.5+2.5 27.8+3.1 33 0.047° 4.9 0.007°
Waist circumference (cm) 97.2+73 96.8+7.5 99.6 £9.5 2.4 0.068* 2.8 0.022°
%BF 246 +4.38 23.8+46 26.8+5.3 8.9 0.010® 12.6 .0003*
SBP (mmHg) 124 +13 122.4+9.22 1282 +11 33 0.047° 4.7 0.040*
DBP (mmHg) 76.8+9.9 73.8+6 833+7.7 8.4 .0003® 12.8 <.0001®
HDL (mmol/L) 1.40+0.28  1.51+0.38 1.40 +0.34 - 0.390° 7.2 0.615°
LDL (mmol/L) 3.09+0.70 2.98+0.78 3.53 £0.65 14.2 0.194® 18.4 0.002®
Triglycerides (mmol/L) 1.20+0.38 0.99 +0.46 1.01 +0.44 15.8 0.001° 2 0.625°
Total Cholesterol (mmol/L) 5.05+0.82 495+0.74 5.4+0.69 6.9 0.296° 9 0.003®
Glucose (mmol/L)® 5.09 £0.28 511 £0:5 5.46 £ 0.49 7.2 0.014® 6.8 0.006*
Aerobic fitness (W/kg) 27%03 28+0.4 24+0.4 11.1 .0002® 14.2 <.0001®
VO;max A_.:_.u_nn.;_.:m:v 36.1+10.2 37,2113 329+113 8.9 = 11.6 =
Overweight individuals (BMI 225 Kg/m?), n (%) 20 (86.9) - 20 (86.9) - 1.000° - -
Obese individuals (BM1 230 Kg/m?), n (%) 3 (13) - 4(17.3) 333 0.811° - -
Self-reported data
Individuals who are physically active (21
hrs.fweek), 1 (%] 9(39.1) — 9(39.1) = 1.000° = =
Individuals who smoke (21 cigarettes/day), n (%) 6 (26.1) - 4(17.3) 333 0.722° - -
Individuals with diagnosed diabetes, n (%) 0(0) - 0(0) - 1.000° - -
Individuals using blood lipid medication, n (%) 0 (0) - 2(8.7) 200 0.488° - -
Individuals using blood pressure medication, n (%) 0 (0) - 7 (30.4) 700 0.009° - -

Numbers in Age through Aerobic fitness are means with SD. 2007, pre-intervention; 2008, post-intervention; 2013, follow-up. Abbreviations; BMI, body
DBP, diastolic blood pressure; HDL, high-density lipoprotein; LDL, low-density
lipoprotein. VOZmax AB_.*rm._*E_:v was calculated using the equation from Golding et al. (1989). ® Differences between groups determined from within-

mass index; %BF, body fat percentage; SBP, systolic blood pressure;

samples t-test. ® P-values determined by a chi-squared test between the years 2007 and 2013.
change between 2008 and 2013. % P-values indicate differences between 2007 and 2013. " P-values indicate differences between 2008 and 2013. Dashes

indicate values that were not obtained at post-intervention.

B

Percentage change between 2007 and 2013. t_umanm:"mmm
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Table 12. Anthropometric measurements, blood values, blood pressure, physical fitness, prevalence of overweight and obesity and various self-
reported health related factors in 2007, 2008 and in 2013 for the control group

Variable 2007 (n=10) 2008 (n=10) 2013 (n=10) % change®  P-value’ % change" <mﬂ%
Age (Years) 41.2+5.6 41.7 £5.6 47.1 %55 143 <.0001* 129 <.0001*
Height (cm) 177.5%65 178+6.3 177.8+6.3 0.16 0.131" 0.1 0.508%
Weight (kg) 82:1 125 83+134 849+12.4 3.4 0.002* 2.2 0.0972
BMI (Kg/m?) 26 +3.7 26.2+4.1 26.8+3.7 3 0.004° 2.2 0.0932
Waist circumference (cm) 925+8 92.7+8.8 966£9.1 4.4 0.0032 4.2 0.0122
%BF 217462 21.9 %7 24.4+6.9 12.4 .0001° 11.4 0.006*
SBP (mmHg) 118+10.8 11522 112 121.6 £'11 3 0.1378 5.5 00258
DBP (mmHg) 72.4%+9.6 73 +8.1 77.4+83 6.9 0.0712 6 0.052#
HDL (mmol/L) 1.55+0.28 1.40 £0.29 1.55+0.24 - 0.986% 10.7 0.0132
LDL (mmol/L) 2.65+0.72 3i22 +£0.91 3.09+0.81 16.6 0.005* 4 0.751%
Triglycerides (mmol/L) 0.91 +0.47 0.92 +0.31 0.82 +0.33 9.8 05528 10.8 0.948%
Total Cholesterol (mmol/L) 4.61 +67 5.05 +0.96 5.02 +0.83 8.8 0.029* 0.5 1.000%
Glucose (mmol/L)? 5.07 £0.41 4.88 + 0.55 5.22 +0.31 2.9 0.1882 6.9 0.3432
Aerobic fitness (W/kg) 2.8+0.3 2.8+0.4 2603 7.1 0.0142 7.1 0.224®
VO;max Aar*xn.—*q:m:. 372102 3724 113 35+10.2 5.8 = 5.8 =
Overweight individuals (BMI 225 Kg/m?), n (%) 6 (60) - 7 (70) 16.6 1.000° - -
Obese individuals (BMI 230 Kg/m?), n (%) 2 (20) = 2 (20) = 1.000° = =
Self-reported data

Individuals who are physically active (21

his.fweek]. 1/(%] 1(10) = 3 (30) 200 0.582° = =
Individuals who smoke (21 cigarettes/day), n (%) 4 (40) - 2 (20) 50 0.628° - -
Individuals with diagnosed diabetes, n (%) 1 (10) - 1 (10) - 1.000° = -
Individuals using blood lipid medication, n (%) 0(0) - 1 (10) 100 1.000° - -
Individuals using blood pressure medication, n (%) 1(10) - 0 (0) 100 1.000° - -

Numbers in Age through Aerobic fitness are means with SD. 2007, pre-intervention; 2008, post-intervention; 2013, follow-up. Abbreviations; BMI,

body mass index; %BF, body fat percentage; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high-density lipoprotein; LDL, low-

density lipoprotein. VO%max RS_.*_Am.fB_a was calculated using the equation from Golding et al. (1989). #Differences between groups determined

from within-samples t-test. ®p_values determined by a chi-squared test between the years 2007 and 2013. B Percentage change between 2007 and

2013. " Percentage change between 2008 and 2013. ¥ p-values indicate differences between 2007 and 2013. " P-values indicate differences between
2008 and 2013. Dashes indicate values that were not obtained at post-intervention.

49



4.1.4 Intervention group versus a pooled control group in 2013

In table 13 a comparison of measurements between the intervention
and the pooled control group in the year 2013 can be seen. The 11
fishermen in the previous control group and the 42 fishermen who had not
previously participated were pooled into a combined control group, to
increase the power of the statistical analysis, as there was no difference
between the intervention group and the control group from 2007 (n=11).
The pooled control group was then compared to the 24 fishermen who
participated in the previous intervention and in this study.

The intervention group was older (4.5 years on average) and reported
being more physically active than the pooled control group (42% vs. 30%,
p=.058). Also the intervention group had a lower prevalence of obesity
(17% vs. 32%, p=.046) and a relative lower prevalence of smoking (17% vs.
26%, p=.400) compared with the pooled control group. When adjusting for
age, body mass index, physical activity and smoking status mean values for
fasting blood glucose were significantly higher in the intervention group
compared with the pooled control group, no other difference between the
two groups was observed. No significant differences were found between
the two control groups.
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Table 13. Anthropometric measurements, blood values, blood pressure, physical fitness, prevalence of overweight and obesity and various self-
reported health related factors in 2013

Intervention group Pooled Control Group % diff.”

(n=24) (n=53) P-value

Variable

Height (cm) 180.8+1.2 179.5+0.8 0.7 0.372°¢

B
N

BMI (Kg/m?) 27.9+0.8 28.4+0.5 0.718¢

%BF 27.2+0.6 259+0.4 4.7 0.114¢

DBP (mmHg) 81.9+15 81.5+1.0 0.837¢

LDL (mmol/L)* 3.5140.25 3.50 £0.15 0.954¢

Total Cholesterol (mmol/L)® 5.34+0.24 5.39+0.15 0.963¢
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Aerobic fitness (W/kg) 2.5+0.07 2.5+0.05 0.635¢

Overweight individuals (BMI 225 E:..J. n (%) 21 (87.5) 43 (81.1) 0.743%

Self-reported data

Individuals who smoke (21 cigarettes/day), n (%) 4 (16.6) 14 (26.4) 0.400¢

Individuals using blood lipid medication, n (%) 2(83) 4(7.5) 1.000¢

Variables Height through Aerobic fitness are adjusted for age, physical activity, BMI and smoking status. Numbers in Age through Aerobic fitness are means
with SD. Abbreviations; BMI, body mass index; %BF, body fat percentage; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high-density

lipoprotein; LDL, low-density lipoprotein. VO’max AB_..,_G.H..B_:V was calculated using the equation from Golding et al. (1989). 2 Adjusted for blood lipid

B d

medications. L Adjusted for blood pressure medications. = Differences in percentages. P-value determined by a ANCOVA test. € p-value determined by a Chi-

squared test.



4.2 Quality Of Life measurements

4.2.1 Icelandic fishermen

QOL subscale characteristics of the Icelandic fishermen in 2013, and a
comparison of subscale factors in fishermen between 2007 and 2013 can be
seen in table 14.

When comparing QOL subscales of fishermen, there were no significant
differences between the pre-intervention and end of follow-up.

Table 14. Quality Of Life subscales of Icelandic fishermen in 2007 and 2013

Subscale 2007 (N=62) 2013 (N=77)° P-value
General health 48.8+7.3 47.5+8.2 0.364"
Depression 51.28 + 6 51.23+9.5 0.973"
Social functioning 52.4+6.8 53+7 0.942"
Financial status 55.1+£5.5 52.7£7.7 0.818"
Energy 51+5.2 49.8+7.8 0.141%
Anxiety 49.2+7 50.5 + 10 0.944"
Physical health 49.7+8.5 49.3+8.3 0.981%
Self-control 50.5+6.7 48.7 £ 10 0.865"
Sleep 47.1+9.7 47.1+10 0.993"
General well-being 52616 52.6+8.1 0.951*
Cognition 50.9+7.5 49.4+8.5 0.986"
Pain 46.9 +11 52.8+9.4 0.994*
QoL 51.3+5.7 50.9+7.7 0.992*

Numbers are means with SD. All variables have been adjusted for age,
physical activity, BMI and smoking status. Abbreviations: QOL, Quality Of
Life. “P-value determined with an ANCOVA test. *This number includes 23
fishermen who participated in the intervention group.

4.2.2 Intervention group

QOL measurements were conducted three times during the study period
for 23 men in the intervention group of the study (data of one participant
was incomplete and was not used in this analysis). Table 15 shows data
from the measurements at baseline, post-intervention and end of follow-

up.
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There was no statistically significant difference in measurements
between pre-intervention and end of follow-up, expect in social functioning
(p=.044) and pain (p=.041). There was no statistically significant difference

between post-intervention and end of follow-up.

Table 15. Quality Of Life subscales in 2007, 2008 and 2013 in the intervention

group
S 2007 2008 2013 P- P-

(n=23) (n=23) (n=23) value®’  value’

General 482+71 473+79 469+95 0430 0.599"

health

Depression 49.6+6.4 51.5+6.2 53.2+54 0.105* 0.364"

Social 50.2+52 531+6.4 541+56 0.044"  0.492"

functioning

LRI 424459 536+49 555+53 0095  0.165"

status

Energy 50+4 50.3+7.3 51.7+58 0.267°  0.356"

Anxiety 47.7+8.6 50+9.6 50.3+8.6 0.208" 0.867"

Physical 459+9  491+58 48.1+91 0415"  0.605"

health

Self-control 482+7.1 496+85 51.1+57 0.197% 0.425"

Sleep 43.9+10.7 46t9.1 463+10 0.413* 0.911"

S 51+49 526+58 522+69 0608" 0.892°

well-being

Cognition 476+75 486+85 49.3+82 0.624* 0.737°

Pain 44.5+10.7 49+ 8.9 50.2+9.6 0.041* 0.606"

QoL 486+48 509+6.2 51.7+4.8 0.069° 0.590*

Numbers are means with SD. 'P-values indicate differences between 2007
and 2013. *P-values indicate differences between 2008 and 2013. “P-value
between groups determined with a within-sample t-test. 2007, pre-
intervention; 2008, post-intervention; 2013, follow-up.
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4.2.3 Control group

Health related measurements conducted three times during the study
period were available for 10 participants in the control group (table 16).
Between pre-intervention to the end of follow-up no significant differences
were found. Between post-intervention to the end of follow-up a significant
increase was observed in social functioning (p=.049), physical health

(p=.042), general well-being (p=.047), and QOL (p=.052).

Table 16. Quality Of Life subscales in 2007, 2008 and 2013 in the control group

2007

2008

2013

Subscal P-value®  P-value?
ubscale (n=11) (n=11) (n=11) value value

General 475+58 51.1+51 51.6+3.8  0.065" 0.738
health
Depression 55.6+3.9 54+53 53.1+6.2 0.126" 0.514"
Social 578436 537434 57.1+29  0.672° 0.049
functioning
ARELTEL 572+34 51.6+85 533+65  0.066" 0.416*
status
Energy 53.1+3.5 50.2+6.9 525+6.3  0.736" 0.499"
Anxiety 50.6 +4.2 51.2+6.6 52.6+9.5  0.547" 0.475%
Physical 53.7+41 51.6+65 55+45  0.606°  0.042"
health
Self-control 53.2+5 525+53 52.3+59 0.518" 0.935"
Sleep 53.1+5.4 51.2+5 52.6+7 0.893% 0.768"
G I

enera’ 56+33 537433 57.8+46 0249  0.047°
well-being
Cognition 54+5.8 53.1+7 52.5+7.7 0.544* 0.844"
Pain 48 +12.8 50+7.9 52.7+7.6  0.431" 0.400"
QoL 55.2+3.1 525+49 552+46  1.000" 0.052%

Numbers are means with SD. 'P-values indicate differences between 2007 and
2013. P-values indicate differences between 2008 and 2013. *P-value between
groups determined with a within-sample t-test. 2007, pre-intervention; 2008,
post-intervention; 2013, follow-up.
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4.2.4 Intervention group versus a pooled control group in 2013

In table 17 a comparison of measurements between the intervention and
the pooled control group in the year 2013 can be seen. No significant
differences were found between the two control groups.

When adjusting for age, body mass index, physical activity and smoking
status, no statistical differences were found between mean values of the
intervention group and the pooled control group, except in self control
(p=.042).

Table 17. Quality Of Life subscales of the intervention group and a pooled control
group in 2013

Subscale Intervention Pooled control P-value
group (n=24) group (n=53)

General health 46.7+9.1 48+7.8 0.485"
Depression 53.6+5.2 49.6 +£10.9 0.129*
Social functioning 55+5.7 52.1+7.4 0.136"
Financial status 55.5t£4.9 5285 0.089*
Energy 50.8+6.1 49.6 +8.3 0.582"
Anxiety 52.1+8.5 49.9+10.7 0.417*
Physical health 489 +8.7 49.5+8.1 0.773"
Self-control 52.3+5.7 47.1+10 0.042%
Sleep 47.9+9.8 46.5+10.1 0.610"
General well-being 53.7+7 52+8.7 0.457%
Cognition 50.5+8.6 49+ 8.5 0.533"
Pain 50.5%+9.6 53.1+£9.2 0.327%
QoL 525149 50.2 £8.8 0.297*

Numbers are means with SD. All variables have been adjusted for age,
physical activity, BMI and smoking status. Abbreviations: QOL, Quality Of
Life. “P-value determined with an ANCOVA test.
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5 Discussion

There were three aims of this thesis. Our first objective was to explore the
changes in a number of health related factors of Icelandic fishermen during
a period of six years. The answer to this is that we observed a worsening of
the conditions in a number of health related factors in Icelandic fishermen
during six years of follow up. Positively physical activity had increased and
smoking had decreased at the same time.

The second objective was to use data on a subgroup of the study, to
investigate the effects of the previous lifestyle intervention study on
physical activity adherence, and various health related factors at three
time-points over a period of six years. The answer to the second objective is
that the positive effect of the lifestyle intervention six years earlier had
mostly diminished as conditions of the health related factors had either
returned to their pre-intervention state or worsened. Physical activity had
not changed between baseline and end of follow-up.

Lastly the third objective was to study whether there was a difference in
health related factors between the intervention group and a pooled control
group six years later. The answer to this is that there was no difference
between these groups except in age and higher blood glucose in the
intervention group. The participants in the intervention group were more
physically active, had a lower prevalence of obesity and a relative lower
prevalence of smoking, which might indicate better health literacy in this

group.

5.1 Anthropometric measurements, blood related values,
physical fitness, prevalence of overweight and obesity
and self-reported health related values

5.1.1 Icelandic fishermen

Blood pressure of the Icelandic fishermen was on average prehypertensive
or high-normal, according to current definitions (Chobanian et al, 2003).
The systolic blood pressure was especially high. This indicates a grave
situation for the fishermen to be in, as clinically healthy disease-free adults,
as prehypertension is an adverse cardiometabolic risk profile (Gupta et al,
2010). Possibly, if nothing is done, the situation will grow worse and the
state of the participants could worsen to a life threatening state. Systolic
hypertension is the most common form of hypertension and the global rate
of diagnosis is rising rapidly (Kannel, 2000). It has been shown that a 10
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mmHg rise in systolic blood pressure increases the risk of all fatal and non-
fatal complications, except coronary events, by nearly 10% (Staessen et al,
2000). Increased levels of physical activity and physical fitness have been
shown to decrease blood pressure (Olafsdottir et al, 2012, Chobanian et al,
2003).

Total cholesterol and Low-density lipoprotein of the participants
measured in 2013 were on average borderline high despite the higher
medication use. (National Cholesterol Educational Program 2002, American
Diabetes Association, 2004). Also their fasting glucose was higher in 2013
than in 2007 although the average value was not above the level for
classification of diabetes (American Diabetes Association, 2004). Lowering
cholesterol and LDL requires individuals to regulate their diets so as not to
have too much saturated fats and cholesterol in their foods, and maintain
regular physical activity (National Cholesterol Educational Program, 2002).
Also blood glucose can improve by regular physical activity (Haskell et al,
2007) and it has been shown that aerobic fitness and mortality are inversely
related in men with diabetes (Church et al, 2004).

More Icelandic fishermen reported being physically active in 2013
compared with 2007 (34% vs. 19%), which is higher than what was reported
in Europe in 2009 (Nichols et al, 2012). It is likely that our participants were
including work related physical activity in their self-assessment of physical
activity. This would have led to an overestimation of their reported physical
activity which was defined as a conscious physical behaviour to improve
health lasting for 21 hours per week.

There was a borderline significant 25% fewer fishermen who smoked (>1
cigarettes/day) in 2013 compared with fishermen in 2007. So it seems that
the fishermen have improved their health literacy, which is associated with
being a non-smoker (Wagner et al, 2007) Increases in physical activity have
previously been linked with decreased smoking, showing a trend in
improved health literacy with increased physical activity (DeReuter et al,
2014, Winnail et al, 2009).

Aerobic fitness of all the Icelandic fishermen in 2013 was according to
Golding et al. (1989) on average 34 VO,max mL*kg ™ *min™, which is poor for
40-49 year old males (Fletcher et al, 1990). Aerobic fitness was not
expected to decline to such an extent. As aerobic fitness was lower in 2013
compared with six years earlier it indicates that the fishermen were either
not participating in activities that improve aerobic fitness or that they
exaggerated their reported physical activity in 2013. Report failure and
exaggeration has been reported in another study (Troiano et al, 2008).

57



Possibly the exaggeration is due to the health education the fishermen in
the intervention group received in 2007, and that due to their knowledge of
the importance of physical activity they exaggerated their self-reported
physical activity. Also smoking has been linked with decreased aerobic
fitness (Suminski et al, 2009), and as physical activity was more prevalent
and smoking was less prevalent in 2013 compared with six years earlier it
would have been expected that aerobic fitness in 2013 was either higher or
at least level with that reported six years earlier. It is of interest that their
fitness is not much different from that of left ventricular contractile
dysfunction patients (Ehsani et al, 1985). Moreover, decreased VO,max has
been suggested as an early indicator of insulin resistance syndrome and
type 2 diabetes and may be an important risk factor in the progression of
these diseases (Leite et al, 2009). The decreases in the health related
measurements from post-intervention to end of follow-up may partly be
because of the decreases in aerobic fitness.

5.1.2 Intervention group

The body mass index of the participants in the intervention group had
increased, and their average value was classified as overweight (National
Institutes of Health, 1998). Their average body fat percentage was high
(Gallagher, et al, 2000), and had increased during follow-up. It seems that
the increased body mass index score is not due to muscular increase but
rather fat increase. This might further increase their health risk and
decrease their ability to perform their work. Increased overweight among
fishermen has been reported before (Skrobonja et al, 1998, Hansen et al,
2011, Olafsdéttir, 2004), indicating a general trend in this occupation that
seems mostly to come from inactivity and poor dietary habits. Also,
because of this lifestyle, fishermen have a higher risk of hospitalization due
to lifestyle-related risks (Kaerlev et al, 2007). The trend of increased body
mass index between 2007 and 2012 follows the general trend of Icelandic
males (lIcelandic Nutritional Council, 2004).

The participants in the intervention group were classified as having high-
normal blood pressure, which is just below hypertension (Chobanian et al,
2003). Individuals who have a high-normal blood pressure are at increased
risk of CHD compared with individuals who have normal blood pressure
(Gupta et al, 2010). Blood pressure can be favourably modified by physical
activity and increased fitness (US Department of Health and Human
Services, 1996, Grundy et al, 1999, Chobanian et al, 2003).
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Total cholesterol was borderline high (National Cholesterol Educational
Program 2002) increasing the risk of disease. LDL cholesterol levels of the
participants in the intervention group had increased to borderline high
between post-intervention and end of follow-up.

The aerobic fitness of the participants in the intervention group in 2013
had on average statistically significantly decreased from the year 2008 even
though participants reported no change in physical activity. According to
Golding et al. (1989), their VO,max was 33 mL*kg’l*min’1 in 2013 which is
below average for 40-49 year old males (Fletcher et al, 1990). As discussed
in chapter 5.1.1 there are indications that the participants in the
intervention group were not participating in physical activity that improve
aerobic fitness, or that there was an exaggeration of physical activity. The
increased blood pressure of the intervention group is a further indication of
this, as well as the increased cholesterol and LDL as these have been shown
to improve with increased physical activity and aerobic fitness (US
Department of Health and Human Services, 1996, Grundy et al, 1999,
National Cholesterol Educational Program 2002 Chobanian et al, 2003).

5.1.3 Intervention group versus a pooled control group in 2013

Interestingly there was no statistical difference between the intervention
group from 2007 and the fishermen that only participated at follow-up in
2013 (n=42) except in fasting glucose concentrations and blood pressure
medications. We raised some questions to whether the effects might be
more latent than believed. It is possible that the intervention from 2007 has
had some protective effects against age-related decline in health which has
been reported before (DeSouza et al, 2000, McGuire et al, 2001, Steward,
2005, Rovia et al, 2005, Gudlaugsson et al, 2012. The positive effects of
physical activity on health are well known and thus it is possible that the
health of the intervention group would have been worse at the end of
follow-up if they had not participated in the intervention study.

5.2 Quality Of Life measurements among Icelandic fishermen

QOL of all the fishermen is slightly over the norm reported in Icelandic
males (Helgason et al, 2000). QOL is improved in individuals who are
physically active (Bize et al, 2007), even if they are pre-diagnosed with a
disease (Taylor et al, 2010) or classified as overweight or obese (Kruger et
al, 2007). It is possible that the physical activity and nutrition intervention in
2007 had a protective effect on QOL of the fishermen, as their QOL is not
significantly different from pre-intervention and has apparently not been
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affected to the same extent by age (Brazer et al, 1992, Brorsson et al, 1993,
Jenkinson et al, 1993), or working environment (Agterberg et al, 1998,
Oldenburg et al, 2009, Olafsdéttir, 2004), as reported in other studies.
Happiness and well-being of Icelanders in general is high compared to other
nations (Veehoven, 2011, Gudmundsdottir, 2007), which might further
explain the high QOL measured among Icelandic fishermen in the present
study. In Iceland the average male has a higher QOL than the average
woman of the same age, and overall QOL decreases with increased age
although some aspects of QOL improve with increasing age (Helgason et al,
2000).

The lowest value scored in the QOL subscales was in sleep, followed by
general health, physical health and cognition. Low quality of sleep has been
reported in other studies if Icelandic fishermen (Helgason et al, 1975,
Olafsdéttir, 2004, Ingvason, et al, 2005, Olafsdottir et al, 2012)
demonstrating a general trend in this population. Irregular sleep patterns
disturb normal psycho-physiological functions, such as the night and day
rhythm (Folkard et al, 1985, Miners and Waterhouse, 1986). These patterns
are often found in shift-work (Costa, 2003). The process of continuously
shifting sleep patterns is stressful for the body as it tries to adjust. The
results are fatigue, insomnia, poor mental ability and reduced performance
(Costa, 2003). Fishermen work in shifts and follow the general trend of
shift-workers, where disturbed sleep is the most common ailment
(Akerstedt, 2003). Olafsdottir (2004) also reported quality of sleep to be
lacking in Icelandic fishermen, especially during the day. Sleep length of 2-4
hours between shifts is common in fishermen (Olafsdéttir, 2004). This is far
below the recommended sleeping time for adults aged 26-65 years of at
least 6 hours (Hirskowitz, 2015), so as to rest and refreshing. Another factor
for decreasing sleep quality might be the sleeping facilities. Everything
onboard ship has to be compact and space efficient at sea. The fishermen
therefore sleep in bunk beds, which are not good for body position and the
alignment of the spine during sleep, further decreasing sleep quality
(Olafsdéttir, 2004). Sleeping with an undesirable curvature in the spine for
hours and then working for hours in an occupation where the strain on the
musculoskeletal system is great, increases the chances of repetitive strain
injury and other stress syndromes (Olafsdéttir, 2004).

Quality and length of sleep is closely related to the ability to concentrate
and decreased mental ability (cognition, Stahle et al, 2011). If concentration
is low accidents are more likely to happen. Accidents at sea are common
(Statistics Iceland, 2012), and are more difficult to deal with as medical
assistance is not close by and it may take hours for assistance to arrive out
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at sea. Also decision making is poor during sleep deprivation (Stahle et al,
2011) which may cost lives at sea as every minute and every action is crucial
if a life threatening accident happens.

QOL of all the fishermen in the intervention group is slightly over the
norm reported in Icelandic males (Helgason et al, 2000). They scored
highest in financial status, social functioning, depression and general well-
being, some of these almost half an SD above a T-score of 50 (considered
average). This indicates that their social functioning was good. Social
functioning is related to degree of depression in a way that highly
depressed individuals are more inclined to have worse social interactions
with their peers (Nezlek, et al, 2000). Also as the participants in the
intervention group had a relatively high score in social functioning and
depression it indicates that the moral on-board ship is good. This is crucial
to maintain social well-being.

The lowest score in a QOL subscale in 2013 in the intervention group
was sleep, followed by general health, physical health and cognition. Sleep
quality had not change between pre-intervention and at end of follow-up.
Indicating that this is a consistent problem in this occupation. Sleep
received a score of almost half an SD below average values (a T-score of 50,
Helgason et al, 1997) indicating the perilous situation the fishermen are in
regarding the problems with lacking sleep mentioned above.

The control group scored above average in all QOL subscales. General well-
being and social functioning were especially high with general well-being
almost an SD above average score.

Participation in the control group was not good, and even though the
control group was not statistically different from the intervention group in
both health related measurements and QOL subscales, there are some
indications that the individuals in the control group who participated in this
study self-selected themselves into the study because of good health. Aside
from the physiological measurements where they were relatively (though
not statistically) healthier than the intervention group, they scored
markedly higher in most QOL subscales. Also in the previous study of the
health of Icelandic fishermen (Olafsdottir et al, 2012) the control group
scored markedly lower in most physiological measurements as well as in
the QOL subscales post-intervention compared to the intervention group.
This indicates that the individuals in the control group who agreed to
participate in this study might be the healthier individuals of the control
group and might skew the comparisons between groups.
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Interestingly the pooled control group scored lower in most subscales of
the QOL compared to the Intervention group. There was no statistically
significant difference between subscales, except in self-control where there
was a 10.4% difference between groups. This group also battles the same
problems of sleep as discussed above.

We raised some questions to whether the effects of the intervention
from 2007 might be more latent than believed. It is possible that the
intervention has had some protective effects against age-related decline in
QOL which has been reported before (Palgi et al, 2015)

5.3 Interventions studies, follow-up and the importance of
continued guidance

This study had a long follow-up period of 6 years, more than twice as
long as most intervention studies conducted in community settings, which
report the positive effects of interventions on physical activity adherence
(Epstein et al, 1985, Elmer et al, 1995, Andersen et al, 1997, Dunn et al,
1998, Chau, 2009, Taggard et al, 2012,). Some of these studies have a
follow-up period of up to 2 years, while most of them only have a follow-up
of 6 months. As the health-related factors reported in this study had
worsened or returned to a pre-intervention state since post-intervention, it
emphasizes the importance of continuing guidance and personalized
counselling when an intervention has seized so as to increase physical
activity adherence. Interventions delivered by mail and telephone have
shown great promise (Dunn et al, 1998, Heesch et al,2003, Evers et al,
2012), as they are both cost-effective and simple. An example of this is that
a telephone-delivered motivational counselling once a month for 3 months
delivered by a health professional enhances the adaptation of physical
activity (Green et al, 2002). Interventions delivered by mail are also very
effective and they seem to have an even greater effect on long-time
adherence than telephone counselling (Marcus et al, 2007). The
intervention in 2007 was very effective in increasing health and physical
activity in short-term, but the long-term effect on health was little, if none.
It would have been optimal to have continued some form of counselling to
increase long-term adherence to physical activity and healthy eating habits.
In our opinion this study clearly shows the importance of continued
counselling to retain improvements in health obtained by the intervention.

This study shows that the health of Icelandic fishermen needs to be
improved as many health related factors have worsened. The single least
expensive and most efficient way of achieving improved health is by
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improve aerobic fitness through increased physical activity. A cost-efficient
method for improving physical activity has been described elsewhere
(Green et al, 2002, Marcus et al, 2007). Increasing physical activity and
aerobic fitness has been shown to improve physical health by improving
certain health related factors (Blair et al, 1986, Blair et al, 1996, Church et
al, 2004, Haskell et al, 2009, McArdle et al, 2010, Barlow et al, 2012). Some
of these are; decreasing high blood pressure, increasing HDL levels,
lowering triglycerides levels, and improving heart and lung function
(McArdle et al, 2010). Psychological well-being can also improve by
increased physical activity and aerobic fitness, and health related factors
such as depression, anxiety, mood and self-esteem have been noted to
improve (Dunn et al, 2001, Hand et al, 2009, Olafsdottir et al, 2012). Quality
of life comprises of factors, which are: physical, psychological, and social
well-being. As physical activity and aerobic fitness improves, and the health
related factors improve, quality of life usually improves (Steward, 1994,
Olafsdottir, 2012). As the fishermen are at sea for weeks or months at a
time, their possibility of physical exercise is limited. Employers can help
improve physical activity of their employees by providing the opportunity
and equipment for exercising, and encouraging them to maintain physical
activity when employees are off-ship. Health-scientists can also be
contacted to help increase employee physical activity and adherence.
Employers will benefit as there is less employee absence from work and
productivity increases (Burton et al, 2005).

This study also shows that sleep quality and length in Icelandic
fishermen is lacking. This is consistent with other studies (Helgason et al,
1975, Olafsdéttir, 2004, Ingvason, et al, 2005, Olafsdottir et al, 2012).
Methods for improving sleep could require the employer to improve
sleeping accommodations of the ships. Purchasing mattresses with memory
foam have been shown to greatly improve spine curvature, and can greatly
improve quality of sleep (Olafsdéttir, 2004).

Another factor that greatly decreases quality of sleep and physical
exercise is how short the fishermen are off-shift. On many ships the shift
arrangement inhibits the chance of a long sleep and exercise as there is
simply not enough time for the fishermen to nourish themselves, think
about personal hygiene, exercise and sleep during the short span of time
that they have off-shift. Employers are advised to rethink the shift
arrangement, especially the length of shifts and off-shifts, so as to increase
the opportunity of the fishermen to exercise and sleep when they are off-
shift. This not only decreases the chance of injury and other health related
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ailments, but will also improve employee’s job satisfaction, productivity and
absenteeism (Wattles and Harris, 2003, Drake, et al, 2004).

5.4 Drop out and the healthy worker effect

Twenty-seven individuals dropped out between post-intervention and end
of follow-up. A reason for this might be the healthy worker effect. As
explained in chapter 1.1, the work of fishermen has long been regarded a
harsh and hazardous occupation (Schilling, 1966, Lincoln et al, 2002).
Therefore there might be a selection bias as to who chooses to become a
fisherman: if an individual perceives himself as being physically healthy
enough to work in a hazardous occupation, he is more likely to apply for
work in one (Last, 1995, Checkoway et al, 2004). Also Individuals who are
already employed in a harsh occupation but either don’t perceive
themselves as healthy anymore or sustain a long-term sickness are more
likely to quit work (Thygesen et al, 2011).

The healthy worker effect might also apply to this study, as it is possible
that the fishermen either decided not to participate in this study because of
perceived bad health, or had quit their work.

6 Conclusion

The main findings of this study were that we observed worse conditions
of health in Icelandic fishermen over a six year period. Moreover the
positive effects of a physical activity and nutrition intervention initiated in
2007 had diminished six years later. The health related factors had either
returned to their pre-intervention state or worsened. Interestingly, the
reported quality of life among the fishermen had not changed. Finally,
fishermen who received a physical activity and nutrition intervention in
2007 seem to have better health behaviour in retained physical activity,
decreased smoking, and lower prevalence of obesity, six years later
compared with their younger counterparts.

The first objective of this thesis was to explore the changes in a number of
health related factors of Icelandic fishermen during a period of six years.
The answer to this is that we observed a worsening of the conditions in a
number of health related factors in Icelandic fishermen during six years of
follow up. Positively physical activity had increased and smoking had
decreased at the same time. During the same period QOL had not changed.
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The second objective was to use data on a subgroup of the study, to
investigate the effects of the previous lifestyle intervention study on
physical activity adherence, and various health related factors at three
time-points over a period of six years. The answer to the second objective is
that the positive effect of the lifestyle intervention six years earlier had
mostly diminished as conditions of the health related factors had either
returned to their pre-intervention state or worsened. Physical activity had
not changed between baseline and end of follow-up.

The third objective was to study whether there was a difference in
health related factors between the intervention group and a pooled control
group six years later. The answer to this is that there was no difference
between these groups except in age and higher blood glucose in the
intervention group. The participants in the intervention group were more
physically active, had a lower prevalence of obesity and a relative lower
prevalence of smoking, which might indicate better health literacy in this
group.

The Last aim was to explore the changes in quality of life of Icelandic
fishermen during a period of six years, and whether there was a difference
between the intervention group and a pooled control group during this
time. The answer to the last aim is that there was no change in quality of
life in Icelandic fishermen during a period of six years. Also there were no
differences between the intervention group and a pooled control group
except in better self control in the intervention group. All the fishermen
scored especially low in self control and sleep, with sleep being low at
baseline and at end of follow-up, indicating a health risk in this occupation.

6.1 Future perspective

The single most cost-efficient way to improve overall health is to
improve physical activity and aerobic fitness. Employers are urged to
encourage employee physical activity to increase aerobic fitness, so as to
increase overall health. Also employers will benefit greatly from providing
the equipment for exercising when fishermen are on sea.

Employers also need to improve sleeping accommodations of the
fishermen so as to ensure adequate sleep length and quality. The most
cost-efficient way to improve sleep quality and length is to buy mattresses
made out of memory foam. Rethinking the shift arrangement might also be
an effective method for ensuring enough time for the fishermen to get
physical activity and enough sleep, so as to maintain health.
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Improving facilities for physical activity and sleep can greatly improve
employees’ job satisfaction, productivity and absenteeism.

This study was a follow-up study of a study made by Olafsdottir et al. In
2012 called “Lifestyle intervention at sea changes body composition,
metabolic profile and fitness” involving some of Iceland’s best scientists in
physical activity and nutrition interventions.
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Abstract:

Objectives: To explore the changes in a number of health-related factors
of Icelandic fishermen over a period of six years. Furthermore to investigate
the long-time effects of a previous lifestyle intervention on physical activity
adherence, and various health-related variables.

Methods: Icelandic fishermen (n=77) participated in this study between
December 2012 and March 2013, thereof 35 fishermen who participated in
a previous study, that included an intervention for improved lifestyle, six
years earlier. For comparison, baseline data from the intervention study
was available for 62 fishermen. Height, weight, body mass index (BMI),
waist circumference, estimates of body fat percentage (BF%) and blood
pressure (BP) were measured. Blood lipids and blood glucose were
measured. Aerobic fitness (W/kg) was measured with a maximal workload
on a graded bicycle test and was then later converted into VO’max.
Smoking status, physical activity, diagnosed diabetes and blood lipid- and
blood pressure medication use was obtained through questionnaires.
Health related measurements were compared between different groups
using ANCOVA or within-samples t-test when analysing the subgroup of the
intervention study.

Results: Higher values in diastolic blood pressure, low-density
lipoprotein total cholesterol and fasting glucose were measured among all
fishermen in the year 2013 compared with six years earlier. Average aerobic
fitness had decreased by 7% (p=.015) during the same time. Among the
intervention group average weight and body mass index had increased by
3% (p=.05) and-3% (p=.047) respectively during a 6 year follow-up. Average
aerobic fitness had decreased by 11% (p=.0002) in the intervention group.
In 2013 self-reported physical activity was relatively higher (42% vs. 30%,
p=.435), and smoking was relatively lower (17% vs. 26%, p=.400) in the
intervention group compared to other fishermen. Also obesity was lower in
the intervention group compared to other fishermen (17% vs. 32%, p=.046).

Conclusions: The health condition of fishermen worsened over a six year
period. The fishermen who had received physical activity and nutrition
intervention had mostly returned to their previous state or worsened six
years later but had better health behaviour and lower prevalence of obesity
compared with the pooled control group.
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Introduction

Physical inactivity is connected to mortality, decreased health and well-
being."* Moreover, physical inactivity is directly responsible for 5.5% to 6%
of all deaths in the world, an estimated 1.9 million deaths per year.” * It is
indirectly responsible for mortality caused by high blood pressure, high
blood glucose and overweight and obesity, accounting for 13%, 6% and 5%
of worldwide mortality respectively.® The global increase in inactivity
related diseases and disabilities have also been seen in Iceland. In 2009 in
Iceland the main cause of death was cardiovascular disease, then ischemic
heart disease, then cerebrovascular disease and lastly cancers.’

The lifestyle of fishermen working on open-sea trawlers in Iceland is
possibly degenerative to health. Long periods at sea, away from loved-ones
not only diminishes the opportunities of physical activity, but also increases
the chances of sleep-deprivation,® ” Although open-sea trawler fishing can
consist of hard physical work, with the mechanization of modern fishing
ships it can be assumed that the occupational physical activity has
decreased among fishermen over the past decades as observed among
other physically demanding occupations.” ® Furthermore, leisure time
physical activity has been shown to decrease long-time sickness whereas
occupational activity does not have the same effect.® Fishermen work in
shifts which has been associated with decreased physical activity and many
lifestyle related health problems.” It has been shown that fishermen are at
more risk of work related stress than the general population and that the
lack of physical exercise is one of the biggest stressors of working at sea.” *°

Lifestyle interventions have been utilized to promote regular physical
activity as a mean to solve the public health problems that result of
inadequate physical activity or complete inactivity. Physical activity and
nutrition interventions have been shown to effectively increase and
maintain physical activity level.™ ** They usually have a follow-up period of
up to four or five years, and show that positive effects of interventions can
last years.” In our previous study we have demonstrated that a physical
activity and diet intervention at sea improves health and fitness of Icelandic
fishermen." In this study physical activity was progressively increased, food
patterns and health behaviours were changed over a 6 months period.

The first objective of the present study was to explore the changes in a
number of health related factors of Icelandic fishermen during a period of
six years.

Using data on a subgroup of the study, our second objective was to
investigate the effects of the previous lifestyle intervention study on
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physical activity adherence, and various health related factors at three
time-points over period of six years.

The third objective was to study whether there was a difference in
health related factors between the intervention group and a pooled control
group six years later.

Methods
Study design and population

Participants were fishermen working for the same fishing company on
six different trawlers located around Iceland. Previously an intervention
study was conducted in 2007 including sixty-two participants working for
the same fishing company which has been described elsewhere.*® All crew
members and former participants in the 2007 study (in total 136) were
invited to participate in the current study, (figure 1).

Between December 2012 and March 2013, seventy-seven (56.6%
response rate) fishermen agreed to participate and gave their written
informed consents. Thirty five individuals who participated in the
intervention study in 2007 participated in the present study (56% response
rate), thereof 24 men from the intervention group (all working on the same
trawler, 77% response rate) and 11 men from the control group (working
on the five other trawlers, 35% response rate). A total of 42 fishermen who
had not previously participated agreed to participate.

The study protocol was approved by the Icelandic Ethical Review Board
(VSNb2007030018/03.7).

Outcome Assessment

All outcome measurements were conducted at the laboratory and
phlebotomy laboratory of the Icelandic Heart Association in Kopavogur,
Iceland between December 2012 and March 2013.

Height was obtained using a wall-mounted stadiometer according to
standard protocols.™* Weight, body fat percentage and BMI were obtained
using a Tanita TBF-310 body composition analyser (Tanita Corporation,
Tokyo, Japan). Waist circumferences were measured as described by the
WHO."

A maximal cycle ergometer test (Ergoline GmbH, Ergoselect 100P,
Bedieneinheim, Germany.) was performed by a doctor and master student
with a computer (Cardioline, Prima Manager, version 6.17, protocol 50/25,
San Diego, USA) to measure physical fitness (W/kg). To calculate the oxygen
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cost (VO,max = mL*kg *min’") the following equation from Golding et al. *°
was used:
Workload (W)

Body mass (kg)

V02 max = ( X 10.8) + 3.5+ 3.5

Blood pressure was measured using a sphygmomanometer
(Baumanometer, Wall Unit 33, type 0850, W. A. Baum Co. Inc.) according to
standard protocols.”’

After an overnight fast (210 hours) blood samples were obtained and
analysed for serum total cholesterol, high-density lipoprotein, triglycerides
and glucose. Low-density lipoprotein was then calculated by using the
Friedewald et al. equation.™

Questionnaire

To obtain health-related quality of life, the Icelandic quality of Life
questionnaire was administered to the fishermen. The Icelandic quality of
life questionnaire has been validated for use in a research setting and
consists of 32 questions regarding 12 subscales of quality of life.*>*°

Data on physical activity was obtained by a standard questionnaire
administered by the Icelandic heart Association. Physical activity was
defined as a conscious physical behaviour to improve health lasting for 21
hours per week. The same questionnaire asked questions regarding
medication use, family history of diabetes, heart- and circulatory diseases,
as well as smoking status.

Statistical analysis

All statistical analysis was conducted using SAS version 9.4 for windows
(SAS Institute Inc., Cary, NC, USA).

When studying the changes in a number of various health related
factors in fishermen, between 2007 and 2013 an Ancova test was
performed. All variables were adjusted for age, physical activity, BMI and
smoking status, as these have been reported to affect health related
variables.”® Moreover variables on aerobic fitness and blood pressure
were additionally adjusted for blood pressure medication, and variables on
blood lipids were additionally adjusted for blood lipid medication. To
determine differences between categorical values within groups and
between groups a Chi-squared test was performed.

The effects of the lifestyle intervention study on physical activity
adherence on a subgroup of the present study (n=23) was also investigated,
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and various health related factors at three time-points using a within-
samples t-test. Measurements made at baseline (in 2007) and at end of
follow-up (in 2013) were compared, and measurements made at post
intervention (in 2008) and at end of follow-up were compared. The
intervention- and the control group were examined separately. One
participant in the intervention group and one in the control group had
incomplete data and were only used in the Ancova test.

Lastly, we explored whether there was a difference in health
related factors between the intervention group and a pooled control group,
during six years of follow-up using Ancova test. The pooled control group
consisted of the 11 fishermen from the control group from the previous
interventions and the 42 fishermen who had not previously participated. All
variables were adjusted for age, physical activity, BMI, and smoking status.
Moreover variables on aerobic fitness and blood pressure were additionally
adjusted for blood pressure medication and variables on blood lipids were
additionally adjusted for blood lipid medication. To determine differences
between categorical values within groups and between groups a Chi-
squared test was performed. P-values in analyses were two-sided.

Results
Physical characteristics of the Icelandic fishermen in 2013, and a
comparison of various health related factors in fishermen between 2007
and 2013 can be seen in table 1.

When comparing health related factors of fishermen the measurement
of aerobic fitness showed significantly higher values in 2007 compared with
six years later, when adjusting for age, body mass index, physical activity
and smoking status. However the number of individuals who reported
being physically active (1 hours:/week) was higher in 2013 (19% vs. 34%,
p=.030), and there was a decline in individuals who smoke (21
cigarettes/day; 39% vs. 23%, p=.063). Diastolic blood pressure, total
cholesterol, Low-density lipoprotein and fasting glucose were significantly
higher in the fishermen in 2013 compared with the measurements in 2007.
Quality of life was not significantly different between measurements.

Intervention group

Health related measurements were conducted three times during the
study period for 23 men in the intervention group of the study (data of one
participant was incomplete and was not used in this analysis). Table 2
shows data from the measurements at baseline, post-intervention and end
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of follow-up. Between post-intervention and end of follow-up a significant
increase was observed in weight, body mass index, systolic blood pressure,
diastolic blood pressure, body fat percentage, waist circumference, total
cholesterol, low-density lipoprotein and fasting glucose. Aerobic fitness had
significantly decreased by 14% during the 6 years after the intervention.
Prevalence of overweight had not changed during the six years but
prevalence of obesity had relatively increased from 13% to 17% (p=.811).

Reported physical activity had not changed between baseline and end of
follow-up with 39% reporting being physically active. Smoking had relatively
decreased between baseline and end of follow-up (26% vs. 17%, p=.722).
Reported quality of life did not change during the same time period.

Control group

Health related measurements conducted three times during the study
period were available for 10 participants in the control group (table 3).
Between post-intervention to the end of follow-up a significant increase
was observed in systolic blood pressure, diastolic blood pressure, body fat
percentage, waist circumference and high-density lipoprotein.

Intervention group versus pooled control group in 2013

In table 4 a comparison of measurements between the intervention and
the pooled control group in the year 2013 can be seen. The 11 fishermen in
the previous control group and the 42 fishermen who had not previously
participated were pooled into a combined control group, to increase the
power of the statistical analysis, as there was no difference between the
intervention group and the control group from 2007 (n=11).The pooled
control group was then compared to the 24 fishermen who participated in
the previous intervention and in this study.

The intervention group was older (4.5 years on average) and reported
being more physically active than the pooled control group (42% vs. 30%,
p=.058). Also the intervention group had a lower prevalence of obesity
(17% vs. 32%, p=.046) and a relative lower prevalence of smoking (17% vs.
26%, p=.400) compared with the pooled control group. When adjusting for
age, body mass index, physical activity and smoking status mean values for
fasting blood glucose were significantly higher in the intervention group
compared with the pooled control group, no other difference between the
two groups was observed. No significant differences were found between
the two control groups.
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Discussion:

The main findings of this study were that we observed worsening
conditions of health in Icelandic fishermen over a six year period. Moreover
the positive effects of a physical activity and nutrition intervention initiated
in 2007 had diminished six years later. The health related factors had either
returned to their pre-intervention state or worsened. Interestingly, the
reported quality of life among the fishermen had not changed. Finally,
fishermen who received a physical activity and nutrition intervention in
2007 seem to have better health behaviour in retained physical activity and
decreased smoking, and lower prevalence of obesity, six years later
compared with their younger counterparts.

More Icelandic fishermen reported being physically active in 2013
compared with 2007 (34% vs. 19%), which is higher than what was reported
in Europe in 2009.%° It is likely that our participants were including work
related physical activity in their self-assessment of physical activity. This
would have led to an overestimation of their reported physical activity
which was defined as a conscious physical behaviour to improve health
lasting for 21 hours per week.

There was a borderline significant 25% fewer fishermen who smoked (=1
cigarettes/day) in 2013 compared with fishermen in 2007. So it seems that
the fishermen have improved their health literacy, which is associated with
being a non-smoker.”’ Increases in physical activity have previously been
linked with decreased smoking, showing a trend in improved health literacy
with increased physical activity. ***°

Aerobic fitness of all the Icelandic fishermen in 2013 was according to
Golding et al. (1989),"® on average 34 VO,max mL*kg*min™", which is poor
for 40-49 year old males.*® Aerobic fitness was not expected to decline to
such an extent. As aerobic fitness was lower in 2013 compared with six
years earlier it indicates that the fishermen were either not participating in
activities that improve aerobic fitness or that they exaggerated their
reported physical activity in 2013. Report failure and exaggeration has been
reported in another study.> Possibly the exaggeration is due to the health
education the fishermen in the intervention group received in 2007, and
that due to their knowledge of the importance of physical activity they
exaggerated their self-reported physical activity. Also smoking has been
linked with decreased aerobic fitness,* and as physical activity was more
prevalent and smoking was less prevalent in 2013 compared with six years
earlier it would have been expected that aerobic fitness in 2013 was either
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higher or at least level with that reported six years earlier. It is of interest
that their fitness is not much different from that of left ventricular
contractile dysfunction patients.33 Moreover, decreased VO,max has been
suggested as an early indicator of insulin resistance syndrome and type 2
diabetes and may be an important risk factor in the progression of these
diseases. **

Blood pressure of the Icelandic fishermen was on average
prehypertensive, according to current definitions.*® The systolic blood
pressure was especially high. This indicates a grave situation for the
fishermen to be in, as clinically healthy disease-free adults, as
prehypertension has an adverse cardiometabolic risk profile.*® Possibly, if
nothing is done, the situation will grow worse and the state of the
participants could worsen to a life threatening state. Systolic hypertension
is the most common form of hypertension and the global rate of diagnosis
is rising rapidly.*” It has been shown that a 10 mmHg rise in systolic blood
pressure increases the risk of all fatal and non-fatal complications, except
coronary events, by nearly 10%.*®

The aerobic fitness of the participants in the intervention group in 2013
had on average statistically significantly decreased from the year 2008 even
though participants reported no change in physical activity. According to
Golding et al. (1989), their VO,max was 33 mL*kg *min in 2013 which is
below average for 40-49 year old males.*

The body mass index of the participants in the intervention group had
increased, and their average value was classified as overweight.** Their
average body fat percentage was high,”® and had increased during follow-
up. It seems that the increased body mass index score is not due to
muscular increase but rather fat increase. This might further increase their
health risk and decrease their ability to perform their work. Increased
overweight among fishermen has been reported before,**** indicating a
general trend in this occupation that seems mostly to come from poor
dietary habits and inactivity. Also, because of this lifestyle, fishermen have a
higher risk of hospitalization due to lifestyle-related risks.** The trend of
increased body mass index between 2007 and 2012 follows the general
trend of Icelandic males.*

This study had a long follow-up period of 6 years, more than twice as
long as most intervention studies conducted in community settings, which
report the positive effects of interventions on physical activity adherence.™
%30 Some of these studies have a follow-up period of up to 2 years, while
most of them only have a follow-up of 6 months. As the health-related
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factors reported in this study had worsened or returned to a pre-
intervention state since post-intervention, it emphasizes the importance of
continuing guidance and personalized counselling when an intervention has
seized so as to increase physical activity adherence. Interventions delivered
by mail and telephone have shown great promise,*® > * as they are both
cost-effective and simple. An example of this is that a telephone-delivered
motivational counselling once a month for 3 months delivered by a health
professional enhances the adaptation of physical activity.” Interventions
delivered by mail are also very effective and they seem to have an even
greater effect on long-time adherence than telephone counselling.”® The
intervention in 2007 was very effective in increasing health and physical
activity in short-term, but the long-term effect on health was little, if none.
It would have been optimal to have continued some form of counselling to
increase long-term adherence to physical activity and healthy eating habits.
In our opinion this study clearly shows the importance of continued
counselling to retain improvements in health obtained by the intervention.

Interestingly there was no statistical difference between the
intervention group from 2007 and the fishermen that only participated at
follow-up in 2013 (n=42) except in fasting glucose concentrations and blood
pressure medications. We raised some questions to whether the effects
might be more latent than believed. It is possible that the intervention from
2007 has had some protective effects against age-related decline in health
which has been reported before. ***° The positive effects of physical activity
on health are well known and thus it is possible that the health of the
intervention group would have been worse at the end of follow-up if they
had not participated in the intervention study.

Quality of life of all the fishermen is slightly over the norm reported in
Icelandic males.” Quality of life has improved in individuals who are
physically active,”® even if they are pre-diagnosed with a disease.®’ It is
possible that the physical activity and nutrition intervention in 2007 has had
a protective effect on the quality of life of the fishermen, as their quality of
life is not significantly different from post-intervention and has apparently
not been affected to the same extent by age,**® or working environment,®
1043 35 reported in other studies. Happiness and well-being of Icelanders in
general is high compared to other nations,® ®® which might further explain
the high quality of life measured among Icelandic fishermen in the present
study. In Iceland the average male has a higher quality of life than the
average woman of the same age, and overall quality of life decreases with
increased age although some aspects of quality of life improve with
increasing age.19
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Strength and weaknesses of this study:

This study is unique as no other study has studied the long-term effects
of a physical activity and nutrition intervention on Icelandic fishermen and
few international studies have such long follow-up for interventions. This
study also included complete data for all health related variables as well as
including two body composition measurements (percentage of body fat in
addition to BMI), who in conjunction give us a more accurate
measurements of the actual body fatness state of the participants. Also this
study included an objective measurement of estimated aerobic fitness in
W/kg which was later converted into VO,max mL*kg *min™ to better be
able to compare aerobic fitness with other studies.

This study has some weaknesses. The recruitment of individuals in the
control group was not ideal as only 11 individuals agreed to participation.

Information on the frequency of physical activity performed in leisure
time was not objectively measured but was only obtained subjectively. This
might lead to under- or overestimation of physical activity and skew the
overall measurements of physical activity.

Blood pressure was only measured once after a 5 min. rest period. It is
possible that the participants felt stressed when being measured, which has
led to the high systolic blood pressure measured in this study. Measuring
participants with high blood pressure on other days, so as to see whether
the blood pressure would be lower might have worked against this
problem.

Information about the nutritional habits of the participants was not
gathered at the end of follow-up as in the intervention study. Gathering
information about the nutritional state of the participants might have
increased our knowledge of health behaviour and retention of healthy
habits of Icelandic fishermen to this date.

In summary, our data shows worse conditions of health in Icelandic
fishermen over a six year interval. For the intervention group the health
related variables have worsened over a six year period. This further
underlines the importance of continuing guidance and support after
interventions to increase health benefits and adherence to physical activity
in the long-term. Furthermore, six years later there was no overall
difference in health related variables between the intervention group and
fishermen in general (except in age, blood glucose and obesity rate)
suggesting that the lifestyle of fishermen needs to be improved. It is
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possible that the intervention had a positive influence on the health literacy
of the fishermen as fewer smoked and more were physically active at
follow-up.
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Table 1. Anthropometri ts, blood values, blood pi , physical fitness, preval of overweight and obesity, quality of life and various self-reported health
related factors of Icelandic fish in 2007 and 2013

Variable 2007 (N=62 2013 (N= % diff” P-value

Height (cm) 178608 180.1+0.7 08 0.189¢

BMI (Kg/m’) 27.2:06 28205 36 0.243¢

%BF 25403 256+03 24 0.303¢

DBP (mmHg) 76.8+1.0 80.7+0.9 5 0.007¢

LDL (mmol/L)* 3.03+0.11 3.51+0.11 15.8 0.006°

Total Cholesterol (mmol/L)* 4.94£011 538+0.11 89 0.011¢

Aerobic fitness (W /kg) 27£0.04 2.540.03 7.4 0.015¢

Overweight individuals (BMI 225 Kg/m"), n (%) 45(72.5) 64 (83.1) 422 0.150%

104

Self-reported data

Individuals who smoke (21 cigarettes/day), n (%) 24(38.7) 18(23.3) 25 0.063°

Individuals using blood lipid medication, n (%) 0(0) 6(7.7) 600 0.032°

QOL (T-score) 513+13 50.8+0.9 0.9 0.783¢
Variables Height through Aerobic fitness and QOL, are adjusted for age, physical activity, BMI and smoking status.

Numbers in Age through Aerobic fitness and QOL are means with SD.

Abbrevi s; BMI, body mass index; %BF, body fat percentage; SBP, systolic blood pressure; DBP, diastolic blood pressure;
HDL, high-density lipoprotein; LDL, low-density lipoprotein; QOL, quality of life.

VO’max (mL*kg **min) was calculated using the equation from Golding et al. (1989)*°

* Adjusted for blood lipid medications.

® Adjusted for blood pressure medications.

L Percentage difference

@ p-value determined by a ANCOVA test.

® P-value determined by a Chi-squared test.

7..:: number includes 23 fish that icil inthe i ion group




Table 2. Ar measur blood values, blood pressure, physical fitness, prevalence of overweight and obesity, quality of life and various self-
reported health related factors in 2007, 2008 and in 2013 for the intervention group
Variable 2007 (n=23) 2008 (n=23)

2013 (n=23, % change” P-value’ % change”  P-value'

Height (cm) 180.1+6.6 180.1+6.8 179.9+6.8 . . . 0.096*

BMI (Kg/m’) 26926 265£2.5 27.843.1 ] ; 0.007*

%BF 246+4.8 23.8+4.6 26.8+53 . B .0003*

DBP (mmHg) 76.8+9.9 73.8%6 833477 X . A <.0001*

LDL (mmol/L) 3.09£0.70 2.98+0.78 3.53+0.65 A 0.002*

Total Cholesterol (mmol/L) 5.05 +0.82 4.95+0.74 5.4£0.69 ; 0.003*

Aerobic fitness (W/kg) 2.7 +03 28404 24104 i ¢ <.0001*

Overweight individuals (BMI 225 Kg/m’), n (%) 20(86.9) 20(86.9)

Self-reported data

Individuals who smoke (21 cigarettes/day), n (%) 6(26.1) 4(17.3)

Individuals using blood lipid medication, n (%) 0(0) 2(87)

QOL (T-score) 49.7+55 517+4.7 52.05+4.6
Numbers in Age through Aerobic fitness and QOL are means with SD.
2007, pre-i ion; 2008, post-i ion; 2013, follow-up.

Abbreviations; BMI, body mass index; %BF, body fat percentage; SBP, systolic blood pressure; DBP, diastolic blood pressure;
HDL, high-density lipoprotein; LDL, low-density lipoprotein; QOL, quality of life.

VO’max (mL*kg **min) was calculated using the equation from Golding et al. (1989)'®

* Diffe between groups d d from within-samples t-test.

b p-values determined by a chi-squared test between the years 2007 and 2013

’ Percentage change between 2007 and 2013

¥ Percentage change between 2008 and 2013

" pvalues indicate differences between 2007 and 2013

¥ p-values indicate differences between 2008 and 2013

Dashes indicate values that were not obtained at post-intervention.
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Table 3. Anthropometric measurements, blood values, blood pressure, physical fitness, prevalence of overweight and obesity, quality of life and various self-
reported health related factors in 2007, 2008 and in 2013 for the control group

Variable 2007 (n=10] 2008 (n=10) 2013 (n=10) % change” P-value' % change” P-value'

Height (cm) 177.5+6.5 178463 177.8+63 0.16 0.131* 0.1 0.508*

BMI (Kg/m’) 2643.7 262441 26.8+3.7 3 0.004* 22 0.093*

%BF 21.7+6.2 21.9+7 244169 124 .0001* 114 0.006*

DBP (mmHg) 724 £9.6 73181 77.483 6.9 0.071* 6 0.052*

LDL (mmol/L) 2.65+0.72 3.22+0.91 3.09+0.81 16.6 0.005* 4 0.751*

Total Cholesterol (mmol/L) 461167 5.0510.96 5.0210.83 8.8 0.029* 0.5 1.000*

Aerobic fitness (W /kg) 28403 28404 26+03 7.1 0.014* 7.1 0224*

Overweight individuals (BMI 225 Kg/m J ,n (%) 6(60) - 7(70) 16.6 1.000° - -

Self-reported data

Individuals who smoke (21 cigarettes/day), n (%) 4 (40) - 2(20) 50 0.628° - -
Individuals using blood lipid medication, n (%) 0(0) - 1(10) 100 1.000° - -
QOL (T-score) 54.8+3.1 5015.6 54.4 £4.9 0.73 0.726* 8.8 0.169*
Numbers in Age through Aerobic fitness and QOL are means with SD.

2007, pre-i ion; 2008, post-i ion; 2013, follow-up.

Abbreviations; BMI, body mass index; %BF, body fat percentage; SBP, systolic blood pressure; DBP, diastolic blood pressure;
HDL, high-density lipoprotein; LDL, low-density lipoprotein; QOL, quality of life.

VO’max (mL*kg **min) was calculated using the equation from Golding et al. (1989)"

* D between groups i from withil ples t-test.

® p-values determined by a chi-squared test between the years 2007 and 2013

L Percentage change between 2007 and 2013

“Percentage change between 2008 and 2013

¥ p-values indicate differences between 2007 and 2013

¥ p-values indicate differences between 2008 and 2013

Dashes indicate values that were not obtained at post-intervention.
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Table 4. Anthropometric measurements, blood values, blood pressure, physical fitness, prevalence of overweight and obesity, quality of life and various self-reported
health related factors in 2013
Intervention group Pooled Control Group % diff.”
Variable (n=24) (n=53)

P-value

Height (cm) 180.8+ 1.2 179.5 0.8 0.7 0.372°

BMI (Kg/m’) 27.940.8 284105 17 0.718°

%BF 27.210.6 259404 4.7 0.114¢

DBP (mmHg) 81.9+15 81.5% 1.0 0.4 0.837°

LDL (mmol/L)* 3.51+0.25 3.50+0.15 0.2 0.954¢

Total Cholesterol (mmol/L)* 5341024 5.39+0.15 1.4 0.963¢

Aerobic fitness (W/kg) 2.540.07 2.510.05 0 0.635°

Overweight individuals (BMI 225 Kg/m’), n (%) 21(87.5) 43 (81.1) 104.7 0.743¢

Self-reported data

Individuals who smoke (21 cigarettes/day), n (%) 4 (16.6) 14 (26.4) 240 0.400°

Individuals using blood lipid medication, n (%) 2(83) 4(7.5) 100 1.000¢

QOL (T-score) 519417 50.54+1.2 2.6 0.516°

Variables Height through Aerobic fitness and QOL, are adjusted for age, physical activity, BMI and smoking status.

Numbers in Age through Aerobic fitness and QOL are means with SD.

Abbreviations; BMI, body mass index; %BF, body fat percentage; SBP, systolic blood pressure; DBP, diastolic blood pressure;
HDL, high-density lipoprotein; LDL, low-density lipoprotein; QOL, quality of life.

VO’max (mL*kg**min) was calculated using the equation from Golding et al. (1989)°

* Adjusted for blood lipid medications.

® Adjusted for blood pressure medications.

® Differences in percentages

¢ p.value determined by a ANCOVA test.

 P-value determined by a Chi-squared test.
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136 were invited to participate in this study.

27 droped out between the intervention study in 2007 and this study.

77 agreed to participate

24 individuals from
the 2007
intervention group

11 individuals from
the 2007 control

group

42 new individuals

Pooled control group with 53 individuals

Figure 1. Flow-chart of participation
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8.2 Appendix 2: Approval of the Icelandic Ethical Committee

ViSINDASIDANEFND

210 § £ Hafnarhisid, Tryggvagata 17
Kcnnarahés_koh Islands, {préttafredasetur, 101 Reyig ““?
Laugarvatni
Erlingur J6hannsson Simi: 551 7100, Bréfsimi: 551 1444
Kennarahaskéli fslands, fprottafredasetur, netfang: visindasidanefnd@vsn.stir.is
Laugarvatni
840 Laugarvatn
fsland

Reykjavik 20. névember 2012
Tilv.: VSNb2007030018/03.7

Efni: 07-052-V1 Heilsufar sjémanna.

A fundi sinum 20.11.2012 fjalladi Visindasianefnd um umsékn pina dags. 13.11.2012, vegna
vidbétar vid ofangreinda rannsoknaraztlun. { erindinu kemur fram ad rannsakendur 6ska ni eftir pvi
a0 f4 heimild til ad gera vidbotarmeelingar 4 sama rannsoknarpydi og gert var 2007. Ollum
sj6émonnum & fjérum fiskiskipum Brims chf verdur bodin pétttaka en allir patttakendurnir 2007 voru 4
pessum skipum. Brim ehf hefur veitt formlegt leyfi eins og peir gerdu 2007 og peir greida einnig allan
kostnad vid malingar eins og 2007.

Allar malingar verda gerdar 4 sama hatt og 2007 en per byggjast fyrst og fremst 4 aheettumati
Hjartaverndar en rannséknin er framkvemd i samstarfi vid Rannsoknarstofu Hjartaverndar.
Pessar vidbétarmelingar eru meistaraprofsverkefni Eliths Freys Heimissonar.

Nytt bréf med upplysingum og sampykkisbréfi fyrir patttakendur fylgdi sem fylgiskjal og
einnig endurbettur spurningalisti en spurningar fra 12 til og med 21 eru nyjar.

Visindasidanefnd hefur farid yfir bréf pitt og gerir ekki athugasemdir vid tilgreindar breytingar.
Vidbét nr. 1 asamt fylgigégnum vid ofangreinda rannsékn, er endanlega sampykkt af
Visindasidanefnd.

Aréttad er ad dbyrgdarmanni ber ad lata stofnanir, sem adur hafa veitt leyfi vegna framkvamdar
rannsoknarinnar, vita af ofangreindri breytingu & rannséknardztluninni.

Med kvedju,

Sl

dr. med., Bjdrfl Rinar Ludviksson, laknir, formadur
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8.3 Appendix 3: Approval of BRIM Seafood

=

Brim hf.
SEAFOOD Bradraborgarstigur 16

101 Reykjavik

Iceland
2 s . Tel. +354 5
Visindasidanefnd o en
Hafnarhusinu,
= www.bamseafood.is
Tryggvagotu 17
101 Reykjavik

Reykjavik 12. névember 2012
Efni: Rannséknarverkefnid, Heilsa Sjémanna — 2012

Forra@menn Brim hf eru sampykkir pvi ad sjomenn & fiskiskipunum Gudmundur { Nesi, Brimnes,
Kleifaberg og S6lberg verdi bodin pétttaka i rannséknarverkefninu Heilsa sjémanna - 2012. Verkefnid
er framhaldsrannsékn sem framkvaemd var hja fyrirtekinu 2007 (Heilsa sjdmanna — 2007).

Virgingarfylist,
KL Mic Eirenon

Karl Mdr Einarsson,
utgerdarstjori
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8.4 Appendix 4: Approval of the Icelandic Heart Association

13.11.2012

Visindasidanefnd
Hafnarhusinu,
Tryggvagotu 17
101 Reykjavik

Vardar rannsékn a vegum  Erlings Johannssonar
préfessors Menntasvidi Haskéla Islands: Heilsa
Sjémanna - 2012.

pad stadfestist hér med ad Hjartarannsdékn mun sinna ahaettumati
hjarta- og aedasjukdéma &asamt &reynsluprofi a sjoménnum sem
starfa hja Brimi hf vegna rannséknarinnar Heilsa sjomanna 2012.
Nidurstodum verdur safnad i gagnagrunn og afhent Erlingi
Jéhannessyni verkefnisstjora rannsoknarinnar enda hafi allir
patttakendur skrifad undir upplyst sampykki fyrir pvi.

Virdingarfyllst

Bolli Pérsson, laeknir Hjartarannséknar
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8.5 Appendix 5: Informed consent

Upplysingar
um rannsoknina

Heilsa sjomanna - 2012

Keeri vidtakandi Desember, 2012

Heilsufarsvandamal sem tengjast lifnadarhattum félks hafa aukist til mikilla
muna a undanférnum arum. Gott heilsufar einstaklinga er allra hagur, ekki
eingdngu fyrir einstaklinginn sjalfan heldur einnig fyrir samfélagid par sem
lifstilssjukdémar eru mjog kostnadarsamir.

Abyrgéarmat}ur rannséknarinnar er dr. Erlingur Jéhannsson, préfessor
vid Haskéla Islands, netfang: erljo@hi.is. simi: 897-1115. Rannséknin er
meistaraprofsverkefni Eliths Freys Heimissonar en unnin i samstarfi vid
Hjartavernd.

Markmi® rannsoknarverkefnisins er ad kanna heilsu og likamsastand peirra
sjobmanna sem toku patt i rannsokninni ,Heilsa sjomanna - 2007“
batttakendur meeta einu sinni i Hjartavernd og fara par i hefébundid
aheettumat sem innifelur meelingar & blédprystingi, pyngd, fituhlutfalli,
mittismali, hjartalinurit, prekpréf og blédrannsoknir. Einnig verdur lagdur fyrir
pa spurningarlisti um heilsu.

Ef b ert reidubuinn til ad taka patt i rannsokninni bidjum vid pig ad kynna pér
fyrirkomulag hennar og fylla Ut medfylgjandi sampykkisyfirlysingu. Patttaka pin
i pessari rannsokn er mjoég mikilvaeg en nafn pitt mun hvergi koma fram,
hvorki vid drvinnslu né birtingu nidurstadna. Farid verdur med allar
upplysingar sem triunadarmal.

Hafir pu spurningar um rétt pinn sem patttakandi i visindarannsékn eda vilt
heetta patttéku i rannsékninni getur pu snuid pér til Visindasidanefndar,
Hafnarhdsinu, Tryggvagétu 17, 101 Reykjavik, simi 551-7100, fax 551-144,
tolvupostfang: visindasidanefnd@vsn.stjr.is.

Med pokk og keerri kvedju,

Dr. Erlingur Johannsson, professor Haskola islands.
Simi: 897-1115. Netfang: erlio@hi.is

Eliths Freyr Heimisson, meistaranemi Haskdla islands.
Simi: 867-2353. Netfang: heimirsson86@gmail.com
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Verkpaettir rannsoknarinnar
Heilsa sjomanna - 2012

patttaka i rannsokninni felst i eftirfarandi pattum:

1. A timabilinu 1. desember 2012 til 15. febrtiar 2013 verda patttakendur
bodadir i ahaettumat i Hjartavernd. Auk beirra atrida sem maeld verda i
aheettumati verdur meeld haed, pykkt vid hudmeelingu a fijorum stédum
a likamanum auk meelingar @ ummali upphandleggs, mittis og mjadma.
Einnig verdur i lokin lagdur fyrir spurningalista. Mjog mikilvaegt er ad
lata Eliths (s: 857-2353) vita ef vidkomandi kemst alls ekki a
fyrirfframakvednum tima.

Meeting er i Hjartavernd, Holtasmara 1, 200 Képavogi.

2. Fagteymi Hjartaverndar mun lesa og tulka nidurstédur og patttakendum

verdur radlagt eftir peim nidurstédum.
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Sambykkisyfirlysing
um patttoku i rannsokninni
Heilsa sjomanna - 2012

Eg hef kynnt mér alla verkpaetti rannsoknarinnar og sampykki a8 taka patt i
6llum pattum rannséknarinnar.

Dags.: Nafn:

Med pokk og keerri kvedju,

Dr. Erlingur Johannsson, préfessor Haskola Islands.
Simi: 897-1115. Netfang: erlio@hi.is

Eliths Freyr Heimisson, meistaranemi Haskola Islands.
Simi: 857-2353. Netfang: heimirsson86@gmail.com
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8.6 Appendix 6: Icelandic Quality of Life (1QL)

Heilsa sjdmanna - 2012

Agaeti patttakandi

Rannséknin ,Heilsa sjomanna - 2012 er meistaraprofsverkefni Eliths Freys
Heimissonar i iprétta- og heilsufreedi vid Haskola islands. Meginmarkmid
rannsoknarinnar er ad skoda heilsutengda peetti sjomanna sem starfa hja Brim arid
2012. patttakendur verda peir sému og toku patt i rannsokninni ,Heilsa sjomanna -
2007 sem framkvaemd var haustid 2007 en su rannsokn var meistarapréfsverkefni
Sonju Sifjar Jéhannsdottur.

bétttaka i rannsoknini er frjdls en miklu mali skiptir ad sem flestir takid patt.
Spurningarlistinn er stadladur og svara allir einstaklingar sému spurningum. Til ad
svara einstékum spurningum getur verid erfitt ad velja adeins einn svarkost og
stundum & ekkert svar nakveemlega vid um pig en pa ert pu bedin(n) ad velja pad
svar sem best a vid. Vid bidjum pig ad svara 6llum spurningum eftir bestu getu en pu
getur sleppt peim spurningum sem pu treystir pér alls ekki til ad svara.

begar buid er ad svara spuringarlistanum verdur hann innsigladur i trinadarumslég.
Einginn annar en héfundur mun koma ad urvinnslu spurningarlistans. begar lesid
hefur verid ur spurningarlistanum veréur honum eytt. Erlingur Johannson préfessor
vid Haskéla islands er stjornandi rannsoknarinnar og ber abyrgd & framkvaemd
hennar. Hann veitir allar frekari upplysingar i sima 897 1115 eda med tolvuposti

erlio@hi.is.
Keerar pakkir fyrir patttékuna,

Erlingur S. Jéhannsson, Eliths Freyr Heimisson og Sonja Sif Johannsdottir
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HEILSUTENGD LIFSGZEDI

Vié mat J ar.mgv i medferdar skiptir mestu mdli hvernig sjtiklingum lidur dour en hin hefst og

Gur baett pad sem kalla md heilsutengd lifsgedi. Pau getur enginn metid betur en
siglfur. Svo ad unnt sé ad meta drangur medferdarinnar er naudsynlegt ad hafa

sambarileg gégn | sjukraskrd. Pvi bidjum vid pig ad svara eftirfarandi spurningum niina med pvi

ad dekkja hringina med blyanti eda skrifa d linurnar, eftir pvi sem vid d hverju sinni. Mikilveegt er

ad éllum spurningum sé svarad.

Aldur: ____ éra
Kyn: O  karl
O kona 0 O O
1 o O
ki Pegar 4 heildina er 1itid, finnst pér heilsa bin vera: 2 o O
3 o O
O slem 4 o O
O  pokkaleg 5 o O
O g6d 6 o O
7 mjog g6d 7 O O
O framarskarandi 8 O O
g 9 o O
2 Varstu med verki sidastlidnar fjorar vikur og ef svo var, hve mikla verki?
O mjog mikla
O mikla
O b6 nokkra
O litla
J  mjog litla
O enga

¥
Re A& hve miklu leyti hefur andleg eda likamleg heilsa pin takmarkad félagslega umgengni pina
vid fjolskyldu, vini, ndgranna eda adra hopa, sidustu fjorar vikurnar?

O mjog mikid
O  toluvert

O b6 nokkud
O  svolitid

C  alls ekkert

4. Hversu hress og fjormikil(l) hefur pu verid? (sidastlidinn manud)

alveg kraftlaus og uppgefin(n), 811 orka buin
mjog préttlitil(l) og dauf(ur) flestum stundum
yfirleitt frekar prottlitil(l) og dauf{ur)
krafturinn { mér hefur sveiflast toluvert

oftast nokkud hress og kraftmikil(l)

mjog hress - full(ur) orku

000000
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Hversu gleymin(n) hefur pu verid? (sidastlidinn mdanud)

0000

mjog mikid
tsluvert

b6 nokkud
svolitid
alls ekkert

Eg hef verid nidurdregin(n) og leid(ur) (sidastlidinn mdnud)

000000

alltaf

yfirleitt

talsvert oft
stundum
einstoku sinnum
aldrei

Hefur pu verid svo hrygg(ur), kjarklitil(l), vonlaus, eda haft svo mérg vandamal 4 pinni
konnu ad pa hafir velt fyrir pér hvort allt vaeri tilgangslaust? (sidastlidinn mdnud)

Q00000

afskaplega, ég hef verid ad gefast upp
mjog

b6 nokkud

dalitid, nog til ad trufla mig

orlitid

alls ekki

Hefur pér fundist pa vera virk(ur) og préttmikil(l) eda dauf(ur) og svifasein(n)? (sidastlidinn
mdnud)

o
O
©)
(0]
O
(0]

E
mjég dauf(ur) og svifasein(n) alla daga
yfirleitt dauf(ur) og svifasein(n)
frekar dauf(ur) og svifasein(n)
frekar virk(ur) og prottmikil(l)
yfirleitt virk(ur) og prottmikil(l) -
mjdg virk(ur) og préttmikil(l) alla daga

Hefur pu verid afsloppud/afslappadur og rolegur eda trekkt(ur), spennt(ur) og eins og
fest(ur) upp & prad? (sidastlidinn manud)

O0000O0

verid trekkt(ur), spennt(ur) og eins og fest(ur) upp 4 prad allan méanudinn
oftast nzr verid trekkt(ur), spennnt(ur) og eins og fest(ur) upp 4 prad
yfirleitt trekkt(ur) en hef stundum getad slappad af

yfirleitt afsloppud/afslappadur en stundum dalitid trekkt(ur)

oftast neer verid afsioppud/afslappadur og réleg(ur)

verid afslsppud/afslappadur og roleg(ur) allan ménudinn

2
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Hefur pu verid kvidin(n), ahyggjufull(ur) eda i gedshraringu? (sidastlidinn mdnud)

afskaplega - upp ad pvi marki ad vera veik(ur), eda nzrri pvi
mjog svo

b6 nokkud

svolitid - ndg til ad angra mig

dalitid

alls ekkert

O00000

Eg hef verid i tilfinningalegu jafnvaegi og drugg(ur) med mig (sidastlidinn mdnud)

aldrei

einstoku sinnum
stundum
talsvert oft
yfirleitt

alltaf

O0QO000O0

Hvernig metur pu heilsufar pitt?

O slemt

O  samilegt

O gott

O mjog gott

O  gati ekki verid betra

Kemur heilsa pin i veg fyrir ad pu getir sinnt vinnu pinni, skola eda heimilisstérfum?

O  j4, og hefur gert pad { meira en 3 manudi
O j4, og hefur gert pad i 3 manudi eda styttri tima
O nei

Setur heilsan pér einhver takmérk nana vid ad vinna midlungi erfid verk, t.d. fra til
hiisgdgn, ryksoga eda bera matvaelapoka inn eftir verslunarferd?

O ja, héir mér mikid
O  ja, hair mér svolitid
O nei, hair mér ekkert

Heilsa min er mjog g6d

Srugglega rangt
ad mestu rangt
veit ekki

ad mestu rétt
Srugglega rétt

Q0000
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16.  Hve langan tima sidustu fiérar vikur fannst pér pii vera full(ur) af lifsprotti?

aldrei

litinn hluta timans
nokkurn hluta timans
drjigan hluta timans
meiri hluta timans
allan timann

O0000O0

pr}
o

ve langan tima sidustu fiérar vikur hafdir b naga orku?

aldrei

litinn hluta timans
nokkurn hluta timans
drjugan hluta timans
meiri hluta timans
allan timann

O0QO000O0

>
o

ve langan tima sidustu fiérar vikur hefur pu verid nidurdregin(n) og leid(ur)?

allan timann

meiri hluta timans
drjigan hluta timans
nokkurn hluta timans
litinn hluta timans
aldrei

O00000

19.  Hve langan tima sidustu fiérar vikur hefur pu verid vonlaus um framtidina?

allan timann

meiri hluta timans
drjugan hluta timans
nokkurn hluta timans
litinn hluta timans
aldrei

000000

Merktuvid pad svar sem pér finnst eiga best vid pig.

Hafdir pu 6pzgindi sidastlidna viku ad medtdldum deginum f dag vegna pess ad pi:

20.  varst dopur (dapur) alltaf oft stundum sjaldan aldrei
o} O o} (0] O
21, attir erfitt med alltaf oft stundum sjaldan aldrei
ad sofna O O (0] O O
22, attir erfitt med ad alltaf oft stundum sjaldan aldrei
einbeita pér O o (0] O o
4
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Dekktu pann hring sem Iysir pvi best hvernig vidkomandi fullyrding d vid um pig sidastliona viku ad
meotoldum deginum i dag.

23, Likamleg lidan min er: o O (0] O @)
slem 268

24, Meér finnst ég hafa ©) O o] O O
stjorn a lifi minu slema g260a

25. Eggetlitidendandsaman O o ©) o 0
illa vel

26. Eg hef dhyggjur af O (@] [¢] (@] (0]
fjarhag minum miklar litlar

27. Egsef (@) o (6} O C
: illa vel

Vinsamlega svaradu spurningum 28 - 32 med pvi ad merkja vid eina télu da hverjum kvarda.
Leggdu mat pitt 4 skalann fird: 1= mjog danegour til 10= heest dnaegdur

28.  Ertu dnagd(ur) med lif pitt eins og pad er i dag?
O (@) O @) O O o O (O] 0O
1 2 3 4 ) 6 7 8 9 - 10
mjog 6anzegd(ur) : heest anzgd(ur)

29. Ertu dnagd(ur) med heilsu pina eins og hin er i dag?
O 0] O O O O 0] O O o)
1 2 3 4 S 6 7 8 9 10
mjdg danegd(ur) heest gnaegd(ur)

30. Ertu 4nzgd(ur) med félagslega stddu pina eins og hin er i dag?
O O O O o o o o n» o
1 2 3 4 3 6 7 8 9 10
mjog danagd(ur) haest anaegd(ur)

31.  Ertu 4negd(ur) med fristundir pinar eins og par eru i dag?
O 0 O O 0O o o
1 2 3 4 5 6 1 8 9 10
mjog Ganagd(ur) haest anagd(ur)

32. Hvernig lidur pér i dag?
O O O O @) O O O Q
1 2 3 4 5 6 7 8 9 10

mjog illa mjog vel
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