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Abstract

This study increases the understanding of young men’s everyday health information literacy and
behaviour in relation to their health behaviour, physical health, and socio-demographic
characteristics. The conceptual framework of the study builds upon theories of information
behaviour, practices and literacy, and health behaviour change.

The empirical data were collected with questionnaires (n = 3,293) and physiological
measurements (n = 3,063) in 2010 to 2013 at the Finnish Defence Forces’ call-ups, where a
population-based sample of young Finnish men could be reached. Everyday health information
literacy was studied using a previously developed screening tool, and with a focus on its
relationship with health behaviour and physical fitness. Information behaviour was investigated in
the context of physical activity, and in relation to men’s readiness to change exercise behaviour
according to the Transtheoretical Model. Statistical analyses of the data include multivariate
regression analyses, and a critical realist approach was adopted in interpreting the results.

The results show that general upper secondary education and higher socio-economic position
of a parent increase the likelihood of good health information literacy. Health information literacy
is positively associated with health-promoting behaviour and health independent of socio-
economic position; confidence in one’s abilities to find, evaluate and use health information is
associated with regular exercise and healthy eating habits, and good physical fitness, for example.
In the context of physical activity, the practices used to acquire information are associated with
the stage of exercise behaviour change. Men in the maintenance stage seek information most
actively. Information avoidance, in turn, is connected to low health information literacy, not to the
stage of change.

The study provides novel knowledge on healthy young people’s everyday health information
literacy and behaviour, and on their relationship. It is among the first to investigate health
information behaviour in the stages of behaviour change and health information literacy in
connection with objectively measured fitness. It proposes a framework for future studies on the
relationship between health information literacy and behaviour, and health information outcomes.
The results may be utilised when designing tailored health communications and health
information literacy education.

Keywords: adolescent, health, health behaviour, information behaviour, information
literacy, men, physical fitness, young adult
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Tiivistelmad

Tutkimus lisdd ymmairrysté siitd, millainen yhteys nuorten miesten arkieldmén terveystiedon
lukutaidolla ja terveystietokdyttdytymiselld on terveyskéyttaytymiseen, fyysiseen terveyteen ja
sosiodemografisiin tekijoihin. Sen kisitteellinen viitekehys rakentuu tietokdyttdytymisen ja -
kaytantojen, terveystiedon lukutaidon seki terveyskéyttdytymisen muutoksen teorioille.

Tutkimuksen aineisto kerittiin kyselyilld (n = 3 293) ja fysiologisilla mittauksilla (n = 3 063)
vuosina 2010-2013 Puolustusvoimien Oulun alueen kutsuntatilaisuuksissa, joissa oli mahdollis-
ta saavuttaa suomalaisten nuorten miesten véaestopohjainen otos. Terveystiedon lukutaitoa arvioi-
tiin aiemmin kehitetylld seulontavilineelld sekd suhteessa terveyskéyttdytymiseen ja fyysiseen
kuntoon. Terveystietokdyttaytymistd tarkasteltiin liikunnan kontekstissa ja suhteessa transteo-
reettisen mallin mukaiseen liikuntakédyttdytymisen muutosvalmiuteen. Aineistot analysoitiin
tilastollisesti monimuuttujamenetelmin, ja tuloksia tulkittiin kriittisen realismin ndkokulmasta.

Tulokset osoittavat, ettd lukiokoulutus ja korkeassa sosioekonomisessa asemassa oleva van-
hempi lisddvit hyvin arkielimén terveystiedon lukutaidon todennékdisyyttd. Terveystiedon
lukutaito on positiivisesti yhteydessi terveyttd edistiviin elintapoihin ja terveyteen sosioekono-
misesta asemasta riippumatta. Luottamus omiin kykyihin 16ytéd4, arvioida ja ymmartdd terveys-
tietoa on yhteydessd muun muassa sddnnolliseen liikuntaan ja terveellisiin syomistottumuksiin
sekd hyvéin fyysiseen kuntoon. Liikunnan kontekstissa terveystietokdytinnot kytkeytyvét kéyt-
tdytymisen muutosvaiheeseen. Aktiivisimmin liikuntatietoa hankkivat liikuntakéyttdytymisen
ylldpitovaiheessa olevat. Tiedon vilttdminen sen sijaan on yhteydessé alhaiseen terveystiedon
lukutaitoon, ei muutosvaiheeseen.

Tutkimus tuottaa uutta tietoa nuorten, terveiden ihmisten arkieldmin terveystiedon lukutai-
dosta ja terveystietokdyttdytymisestd sekd niiden suhteesta toisiinsa. Uutta on my0s terveystieto-
kiytdntojen tutkiminen terveyskiyttdytymisen muutosvaiheissa ja terveystiedon lukutaidon tar-
kastelu suhteessa objektiivisesti mitattuun fyysiseen kuntoon. Tutkimuksessa esitetddn viiteke-
hys tuleville tutkimuksille terveystiedon lukutaidon ja tietokdytdntdjen vaikutuksesta tervey-
teen. Tulokset ovat hyddynnettdvissa radtdloidyn terveysviestinnén ja terveystiedon lukutaidon
koulutuksen suunnittelussa.

Asiasanat: fyysinen kunto, informaatiokdyttdytyminen, informaatiolukutaito, miehet,
nuoret, nuoret aikuiset, terveys, terveyskiyttaytyminen, terveystiedon lukutaito
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1 Introduction

1.1 Background

Although the health of Finnish people has steadily improved during the last decades,
concerns have been expressed about issues such as people’s increasingly inactive
lifestyles and dietary changes which contribute to the development of obesity along
with several chronic diseases (National Institute for Health and Welfare 2014a,
2014b). In Finland, men seem to be in a disadvantageous position when it comes
to health issues. Finnish men are more likely than women to be overweight and
obese (Helldan ef al. 2013, NOMESKO 2013) and to develop lifestyle-related
diseases such as lung cancer (NOMESKO 2013). The life expectancy of Finnish
men is significantly shorter than that of women. Among Finnish working-aged men,
cardiovascular diseases, cancer and other neoplasms, and alcohol-related reasons
are the most common causes of death (Official Statistics of Finland 2012). Type 11
diabetes is yet another chronic disease especially prevalent within Finnish
population (National Institute for Health and Welfare 2014a, 2014b).

The reasons for these chronic non-communicable diseases are complicated but
many of them share the same risk and protective factors. Chronic diseases could
often be prevented by adopting a healthy diet, engaging in physical activity,
avoiding tobacco and alcohol use, and preventing obesity (National Institute for
Health and Welfare 2014a, 2014b, WHO 2014). These health behaviours are
typically adopted already at a young age, and often last a lifetime (Pitel ef al. 2013).

The health of the population is strongly polarised based on socio-economic
position. Generally speaking, the rich and educated are healthier than the poor and
uneducated (e.g. Lahelma et al. 2004, Rahkonen et al. 1995). Among Finnish men,
the occupational and educational differences in mortality rates are among the
highest in Europe (Machenbach et al. 2008, Toch-Marquardt e al. 2014). Social
position affects the opportunities, attitudes, beliefs, and values people have when
they make life-course choices, and it may indicate their access to material resources,
influence and information (Kestild et al. 2006, Kestild & Salasuo 2007). Socio-
economic differences in health behaviours seem to become evident especially in
young adulthood (Huurre et al. 2003, Kestild et al. 2006, Martelin et al. 2005,
Rahkonen et al. 1995).

In their everyday lives people deal with constantly evolving and often
conflicting information about health issues (Andrews et al. 2005, Kerka 2003).
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Overall, life in contemporary society has been described as complex, unpredictable,
individualised, and filled with insecurities and risks. The necessity to make
personal choices under these conditions has become an increasingly important
characteristic of everyday life (Savolainen 2008, 1). Increasing access to health
information may increase individuals’ potential to be informed (Cullen 2005). At
the same time, people suffer from information overload (Bawden & Robinson
2009). The authoritative, information-gatekeeper role of health professionals and
experts has changed, and media has been filled with lay information on health
issues (Cullen 2005, Hardey 1999). Also the focus of health care has largely shifted
away from the ‘paternalistic’ model where an expert makes decisions on behalf of
a patient, and towards a patient-centred approach (Barry & Edgman-Levitan 2012,
Kerka 2003). This approach has many benefits (Barry & Edgman-Levitan 2012)
but it also places demands on individuals requiring them to take more responsibility
for their own health, including informed decision-making and self-management of
chronic conditions (Kerka 2003, Parker & Ratzan 2010).

Individuals face health related concerns and information equipped with
different social and cultural competencies, values and expectations. The choices
people make are affected by their ways (Savolainen 2008, 1) and abilities (Johnson
& Case 2012) to access and use information. Even though health information is
relatively freely accessible to most people in this information age, not everyone is
willing (Sairanen & Savolainen 2010) or able (Eriksson-Backa et al. 2012) to
access it. Moreover, it can be difficult to determine where to find relevant and
reliable information, who to trust in health issues, and how to apply this information
to one’s own life (Niemeld et al. 2012, Rieh & Hilligoss 2007). In response,
attention should be paid to the behaviours related to and competencies that are
necessary to access and use health information (Parker & Ratzan 2010) in this
complex information environment.

It is well known that improved knowledge alone does not lead to improved
health behaviour (Ek & Widén-Wulff 2008, Eriksson-Backa 2003). Still,
knowledge of the risks and benefits of a behaviour can be considered a precondition
for changing one’s unhealthy habits (Bandura 2004, Berkman et al. 2011).
Information may also have emotional value for an individual (Case et al. 2005) and
it can inspire or motivate into action (Niemeld et al. 2012b, Zhang 2012). Studies
on individuals’ health information behaviour indicate that active health information
seeking is associated with health promoting behaviours and better self-reported
health (Ek & Heinstrom 2011, Jung 2014, Palsdéttir 2008, Shim et al. 2006). Those
with the most damaging health habits are not likely to deliberately seek health
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information, but rather encounter it by chance (Palsdottir 2008). Moreover, those
who are passive in secking health information are also unlikely to discover
information serendipitously (Palsdéttir 2010) or may avoid heath information
altogether (Ek & Heinstrom 2011, Sairanen & Savolainen 2010). The stage of
readiness to change health behaviour is suggested to influence health information
behaviour in that those not intending to change their behaviour are unlikely to be
receptive to health information (Prochaska et al. 2008). Not only the activity of
information seeking, but also the competencies related to finding, evaluating, and
understanding health-related information (health information literacy) are
associated with the ability to make informed decisions concerning health (Furuya
et al. 2013, Niemela ef al. 2012a).

As well as health behaviours and health in general, behaviours and
competencies related to health information are linked to socio-economic status,
education in particular (see e.g. Eriksson-Backa et al. 2012). Overall, segments of
society may be distinguished as information rich or information poor, wherein some
are ‘sensitised’ to the value of new information and others lack interest or the ability
to access it (Viswanath & Finnegan 1996). There are clear indications that some
groups in society are able to gain more from the available information and health
communication efforts than others (Ek 2005, Nutbeam 2000). It has been suggested
that health promotion may sometimes actually increase rather that decrease
inequalities in society as the ‘information rich’ get ‘richer’ while the ‘information
poor’ remain uninformed (Lorenc et al. 2013). In order to promote health
behaviours with the means of health communication in specific populations it is
important to understand how these individuals relate to the promoted behaviour,
but also how they interact with health information concerning that behaviour.

Often behaviours and competencies related to health information are
investigated in relation to severe health conditions, or in specific patient
populations rather than as something happening in the everyday lives of generally
healthy people (Anker et al. 2011, Johnson & Case 2012). In this study, the focus
is on individuals’ health information behaviour and health information literacy in
everyday settings. The study focuses on young Finnish men who represent a
generally healthy population.
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1.2 Finnish health care and education systems, and military
service

According to the Finnish constitution (Ministry of Justice 1999), public authorities
should guarantee adequate social, health, and medical services for every inhabitant
in Finland. Municipalities (local governments) are responsible for primary and
secondary healthcare, and for promoting the health and welfare of their inhabitants
(MSAH 2010). Primary healthcare covers healthcare services, such as local
healthcare, maternity care, child healthcare, school healthcare, family planning,
care for the elderly, long-term hospital care, and preventive services. Moreover,
general practitioners in primary healthcare are the gatekeepers to more specialised
services in secondary and tertiary care provided by regional hospitals (secondary
care) and university hospitals (tertiary care) (MSAH 2010, see also Kansédkoski
2014). Due to the comprehensive public sector, the Finnish private healthcare
sector is relatively small. Occupational health services, dentistry, and
physiotherapy are the most often used private health services. Employers and
educational establishments are obliged to provide occupational healthcare services
for their employees and students. This can be done on either public or private sector.
The statutory National Health Insurance (NHI) scheme covers all Finnish residents
and additional voluntary health insurance has only a marginal role in the Finnish
healthcare system (Teperi et al. 2008, Vuorenkoski et al. 2008). In principal,
Finnish health care is available to all people, regardless of income or social status.
However, inequality to access health care services has started to grow, and citizens
with a lower income do not have access to the same number of services as those
with a higher income (Teperi et al. 2008). A key reason for this inequality in the
use of services is that the private sector and occupational health care, which are less
accessible to the low-income population, offer better access to services than the
municipal sector (MSAH 2008).

The Finnish education system is composed of nine-year basic, compulsory
education (comprehensive school) for the whole age group (starting at age 7 and
ending at age 16). Immediately after compulsory education, the majority (more
than 90%) of the age group continue their studies to either general or vocational
education at upper secondary level. These are alternative tracks after compulsory
schooling, but vocational education aims at improving ‘the skills of the workforce’
whereas general education ‘continues the educational task of compulsory school
and provides students with the capabilities to continue to further studies’. The
syllabus of both educational tracks is designed to last three years. At the end of

20



general upper secondary education, students attend to a matriculation examination
(Finnish Ministry of Education and Culture 2013). Higher education is offered by
universities and polytechnics (also known as universities of applied sciences).
Universities emphasise scientific research and instruction, whereas polytechnics
adopt a more practical approach. With restricted entry (e.g. entrance tests) to all
fields of study, success in matriculation examination is a general requirement for
university education, and completion of general upper secondary education or
vocational education and training for admission to polytechnics. The main
objective of Finnish education policy is to offer all citizens equal opportunities to
receive an education. There are no tuition fees at any level of education, and most
education and training is publicly funded. In basic education also school materials,
school meals, and commuting by school bus or taxi are provided free of charge. In
upper secondary education, students pay for their books and transport. However,
financial aid can be awarded for full-time study in upper secondary education and
in higher education (Finnish National Board of Education 2015).

The Finnish military national defence is based on the civic duty of military
service. In Finland, all men are required to attend to military service, with the option
of exemption, unarmed service, nonmilitary service, or imprisonment. The military
service period is from 165 to 347 days. The service time for unarmed service is
from 270 to 362 days, and non-military service has a fixed length of 347 days. A
citizen, who refuses to perform both military and civilian service, faces a penalty
of 173 days in prison, minus any served days (Ministry of Defence 2008). All men
turning 18 in the current year are annually called up for service by the Finnish
Defence Forces. In addition, those who have been ordered to be re-evaluated, as
well as those under 30 years of age who have not appeared for previous
conscription call-ups and have not been separately inspected, take part in the
conscription call-ups. Missing call-ups without any legal obstacle is a punishable
act under the Conscription Act (1438/2007, see Ministry of Defence 2008). The
Regional Offices of the Defence Forces are in charge of executing the conscription
call-ups. At the call-up event men receive information and guidance. Further, their
personal information is checked, the state of their health assessed, and wishes
concerning military service noted. Moreover, at the call-ups, a decision is made
about whether a man is fit for service, and if so, how he will accomplish it. Fitness
for service means that ‘the person liable for military service is able to complete his
military service . . . without endangering himself or posing a safety risk to others
who are serving’. Whether the person is fit for service is decided based on
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information about the person himself, an examination of a health care professional’,
suitability tests, and information from other officials, organisations, and individuals
(e.g. data from prison administration, social, and healthcare institutions). Currently,
four fitness categories are used: Category A indicates that a man is capable of field
service and category B that he can serve in service troops. In category C, the
conscript is exempted from service during peacetime and category E indicates
temporary exemption for up to 3 years (Finnish Defence Forces 2015). Each year
more than one in ten men are found to be permanently or temporarily unfit for
service (categories C and E) due to mental or physical reasons. Moreover, about 15
per cent of conscripts fail to complete their military service. All in all,
approximately 75 per cent of each annual age cohort carries out their service
(Appelqvist-Schmidlechner et al. 2010, Appelqvist-Schmidlechner 2011).

1.3 The aim of this study

This study aims at increasing the understanding of young men’s everyday health
information behaviour and health information literacy in general, and in relation to
health behaviours, physical health and socio-demographic characteristics.

The objectives of the study are to investigate:

1. Young men’s health information behaviour (information needs, preferences,
seeking, and avoidance) in the context of physical activity

a) In general
b) In different stages of readiness to change exercise behaviour (Studies I, 11
and V)

2. Young men’s everyday health information literacy

a) In general (Studies III, IV and V)
b) In association with health behaviours and physical fitness (studies III and
V)

3. Young men’s socio-demographic characteristics in relation to health
information literacy and behaviour, and health behaviour and physical fitness
(Studies I-V)

! Before the actual call-up event each man of conscription age must attend a preliminary physical
examination.
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4. The association between young men’s health information literacy and seeking
and avoidance of physical activity and exercise information (Study V)

1.4 An overview of the articles and structure of the dissertation

This dissertation is based on five studies, which are reported in original articles.
The articles are referred to as Studies I, II, III, IV, and V.

In Studies I and II, the focus is placed on young men’s health information
behaviour in different stages of exercise behaviour change. How frequently do the
men have information needs and attend to different information practices to obtain
information on physical activity and exercise? What kind of physical activity
feedback would they prefer? Is this physical activity information behaviour
associated with their stage of exercise behaviour change as indicated by the
Transtheoretical Model?

Studies III and IV take a step towards a more general health context and focus
on the everyday health information literacy of young men. How do young men
evaluate their overall capacity to obtain, process, and understand health information?
How does this everyday health information literacy connect to their health
behaviour and physical fitness?

Study V focuses on the relationship between seeking and avoidance of physical
activity information and stage of exercise behaviour change as well as everyday
health information literacy. Are active seekers of physical activity information also
more health information literate? Moreover, each of the five studies addresses the
way socio-demographic characteristics are associated with health information
literacy and behaviour, and health behaviour within this population (see Figure 1).
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Fig. 1. Key concepts in Studies I, II, lll, IV, and V.

The present dissertation includes six chapters. After the Introduction (Chapter 1)
the theoretical background of the study is introduced (Chapter 2). Then, the
empirical study including the methodological choices, research design, and
methods are described (Chapter 3). The results of this study are presented in
Chapter 4. Chapter 5 includes discussion on the results in relation to previous
research, evaluation of the methodology, ideas for future studies and implications
to practice. In Chapter 6 conclusions from the study are drawn.
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2 Theoretical background and earlier studies

This chapter introduces the key concepts and theoretical underpinnings of the study.
First, the concepts of health and health behaviour are defined and the key issues in
health and health behaviour of Finnish young men considered. Then, the concepts
of health information behaviour, health information, health information needs and
preferences, and health information literacy are introduced and empirical studies
related to these themes reviewed. Moreover, based on earlier research, factors
explaining health information behaviour are considered, including the stage of
behaviour change. Furthermore, different approaches to health information literacy
are described. Then, the intersections between health information behaviour and
health information literacy research are discussed. At the end of the chapter, a
summary is provided on the theoretical background of the study. Finally, a
conceptual framework for the study is outlined.

2.1 Health and health behaviour

2.1.1 Health

The concept of health can be understood in many ways. The World Health
Organization (WHO 1948) defines health as ‘a state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity’. This
general conception is broad and focuses on positive aspects of health. However,
more specific operational definitions are also needed for measurement purposes
and research (Huber et al. 2011).

In longitudinal cohort studies, death (disease specific mortality) can be
considered as an ultimate indicator for health status. In Finland, cardiovascular
diseases and neoplasms (especially lung and prostate cancer in men) are the most
common causes of death when it comes to the whole population. In 2012, working-
aged men most often died of diseases of the circulatory system (26%), cancer and
other neoplasms (23%), and alcohol-related reasons or accidental alcohol poisoning
(18%) (Official Statistics of Finland 2012). Since chronic diseases are the leading
causes of death, their prevalence can also be used as powerful health indicators.
However, death and chronic illnesses do not apply well to the evaluation of young
people’s health. Therefore, the assessment of young people’s health status focuses
either on self-assessment of health and well-being or physical (e.g. obesity, blood
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pressure) and behavioural (e.g. smoking, physical activity) risk and protective
factors that influence health (Gore et al. 2011). In this study, the focus is placed on
young men’s health behaviours and physical fitness (see Subchapter 3.2.2 for a
detailed description of the physical fitness measures), although overall, health is
seen broadly as a state of well-being.

2.1.2 Health behaviour

In this study, health behaviour is understood as a variety of activities individuals
engage in that influence their health. These include, for example, physical activity,
eating habits, and attendance to health care, but also the use of intoxicants and
tobacco products, and risky behaviour. Thus, in this study both health promoting
and health compromising actions are seen as health behaviour (see also Kansédkoski
2014, Morrison & Bennett 2009). This study addresses the physical activity and
exercise behaviours, dietary habits, use of tobacco and alcohol, and dental hygiene
of young men.

Physical activity has been defined as ‘any bodily movement produced by
skeletal muscles that requires energy expenditure’ (WHO 2011). This definition
encompasses any everyday life activity from occupational, household, and other
daily tasks to sports and exercise. Exercise is a planned, structured, and repetitive
form of physical activity, which is performed to improve or maintain physical
fitness (WHO 2011). Physical activity provides a wide spectrum of health benefits.
The evidence is strong that physical activity reduces the risk of early death,
coronary heart disease, stroke, high blood pressure, type II diabetes, breast and
colon cancer, excessive weight gain, injurious falls, depression, and loss of
cognitive function (Physical Activity Guidelines Advisory Committee 2008). It has
been estimated that every year 3.2 million deaths could be prevented by regular
physical activity (WHO 2013). Furthermore, sitting time has been proved to have
an independent effect on the risk of type II diabetes, metabolic syndrome,
cardiovascular diseases, neoplasms, and premature death (Matthews et al. 2012,
Owen et al. 2010, Schmid & Leitzmann 2014). Recently, the value of light activities
and reduced sitting time has been emphasised because it has been established that,
for inactive people, even modest increases in the volume of physical activity
provide important health gains. Nevertheless, additional benefits accrue as the
volume of activity increases (Powell ef al. 2011). According to the Finnish physical
activity recommendations for 13- to 18-year-olds, young people should engage in
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at least 1.5 hours of daily physical activity, half of which should be performed at a
vigorous pace (Tammelin & Karvinen 2008).

Diet can be defined as ‘food and drink regularly provided or consumed’ or as
‘habitual nourishment’ (Merriam-Webster 2015). Dietary habits, on the other hand,
are the habitual decisions made when choosing what to eat (Preedy & Watson 2010).
Nutrition is another related concept. It refers to ‘the intake of food, considered in
relation to the body’s dietary needs’ (WHO 2015). Diet is an important contributor
to the development of obesity, and associated with diseases such as cancer and
cardiovascular diseases (Willet 2008). The WHO (2014) recommends, for example,
energy balance and a healthy weight, increased consumption of fruits and
vegetables, and limited intake of free sugars. In this study the focus is placed on
dietary habits related to the consumption of sugary products (sweets, soft drinks,
and energy drinks) and vegetables, fruit and berries. The habit of eating breakfast
has been shown to be associated with a reduced risk of becoming overweight or
obese (Croezen et al. 2009). Therefore, this dietary habit was also taken into
account in this study. Energy drinks are rather new products popular among
adolescents. Their use has been discussed especially because they contain large
amounts of caffeine as well as calories and sugar. Among adolescents excessive use
of energy drinks is related to caffeine induced health complaints such as headache,
sleeping problems, irritation and tiredness (Huhtinen et al. 2013).

Tobacco products are made entirely or partly of leaf tobacco and are intended
to be smoked, sucked, chewed, or snuffed. All contain nicotine, which is highly
addictive. Tobacco use is known to be one of the main risk factors for chronic
diseases such as cancer, lung diseases, and cardiovascular diseases (WHO 2014).
In Finland tobacco is usually smoked as cigarettes, and approximately 16% of
Finnish people smoke cigarettes daily (Official Statistics of Finland 2013). Another
popular tobacco product in Finland is Swedish snuff, which is a moist powder
tobacco product. Snuff has been totally banned in Finland since 1995 but is used
daily by approximately 2.9% of working-aged men and 0.1% of women (Helldan
et al. 2013). The prevalence of cigarette smoking has decreased among Finnish
young people (Kinnunen et al. 2013, Mattila ef al. 2012) but this trend is not evident
when it comes to snuff use.

Alcohol is clearly the most dangerous intoxicant in Finland when it comes to
its health consequences. A special feature of Finnish drinking culture is the
tendency to consume large amounts of alcohol at a time. In addition, the
consumption of alcohol has also become a part of everyday life in Finnish culture
and therefore the total intake of alcohol has set at a rather high level (Mustonen &
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Simpura 2006). Among working-aged men in Finland, alcohol-related reasons,
including accidental alcohol poisoning, are one of the most common causes of
death (Official Statistics of Finland 2012). The alcohol consumption of minors
(under 18-year-olds) has decreased from early 2000’s (Rimpelé et al. 2006) but in
young adults no such decrease has been reported. According to Finnish surveys, the
majority of young adults drink alcohol, and alcohol use disorders and alcohol-
related problems are common already at young adulthood (Kestild & Salasuo 2007,
Latvala et al. 2009).

Oral health is considered to be essential to general health and quality of life.
Poor oral hygiene is a risk factor for oral diseases such as dental cavities, oral
infections, tooth decay, and periodontal disease. Moreover, chronic dental
infections are associated with chronic diseases such as cardiovascular diseases
(WHO 2012). According to Finnish recommendations, teeth should be brushed
twice a day. Still, for example the Finnish school health survey (Luopa et al. 2014)
showed that only approximately half of the upper secondary school students brush
their teeth according to this recommendation.

2.1.3 Health behaviour and health of young Finnish men

In 2012 the life expectancy of Finnish men was estimated to be 77.5 years, being
the shortest of Nordic countries except for Greenland. By contrast, the life-
expectancy of women was 83.4 years (NOMESKO 2013). Finnish men are more
likely than women to be overweight and obese (Helldan et al. 2013, NOMESKO
2013) and to develop lifestyle-related diseases such as lung cancer (NOMESKO
2013). Moreover, among Finnish men, occupational and educational differences in
mortality rates are among the highest in the European Union (Machenbach et al.
2008, Toch-Marquardt et al. 2014).

At least partly, both gender- and socio-economic disparities in health can be
explained by differences in health behaviours (Helldan et al. 2013). In general,
women and girls seem to be more concerned of looking after their health, whereas
men and boys are characterised as risk-takers (Hoikkala & Hakkarainen 2005).
Men consume more alcohol (Ahlstrom et al. 2001) and tobacco products (Helldan
et al. 2013), and eat more meat and less vegetables and fruit (Préttila et al. 2007)
than women. These gender differences in dietary habits and use of alcohol and
tobacco products are evident already at adolescent age (NIHW 2013). Finnish men
are also physically less active than women; everyday physical activity, such as
commuting or running errands, is less common among men, and they are also less
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likely to exercise (Fogelholm 2005). As children, Finnish boys are more active than
girls in all age groups, but their physical activity decreases by age and plummets at
adolescence (Husu et al. 2011, Turpeinen et al. 2012). Moreover, boys and men of
all ages sit more than girls and women (Husu ef al. 2011, Turpeinen et al. 2012).

Socio-economic differences are reported in health behaviours such as
vegetable consumption (Martelin et al. 2005), physical activity (Mékinen et al.
2010, Borodulin ef al. 2012), good oral hygiene (Tanner et al. 2015), and tobacco
use (Martelin et al. 2005, Huurre et al. 2003). Moreover, the connection between
overweight, obesity, and socio-economic status has been demonstrated in a variety
of studies among adults (see e.g. Sarlio-Ldhteenkorva et al. 2006). Among
working-aged Finns, the most highly educated (Helldan ef al. 2013) and those
categorised into ‘white-collar’ occupations (Sarlio-Léhteenkorva et al. 2006) have
been proved to be least likely to be overweight.

According to Finnish studies, differences in health and health behaviour
between socio-economic groups are relatively invisible in childhood and at young
age (Pensola & Valkonen 2003, Rahkonen et al. 1995, West 1997), but tend to
culminate in young adulthood (Huurre et al. 2003, Kestild ef al. 2006, Luopa et al.
2014, Martelin et al. 2005, Rahkonen ef al. 1995, West 1997). Especially education
(individual’s achieved social class) seems to be strongly related to health whereas
the influence of a parental social class (class of origin) is not as clear (Rahkonen et
al. 1995). For instance, when compared to men in general upper secondary school,
vocationally educated young men are more likely to smoke, and less likely to eat
breakfast, vegetables, fruit and berries, to brush their teeth according to
recommendations, and to exercise (Luopa et al. 2014).

Less evident socio-economic differences are discovered in the use of snuff and
alcohol. Ten per cent of Finnish men in vocational education and eight per cent of
general upper secondary school students reported daily use of snuff in the Finnish
school health survey (National Institute for Health and Welfare 2013). In Finland,
snuff is often used within regular competitive team sports, especially ice hockey
(Mattila et al. 2012). Alcohol use is most common among young adults with only
compulsory school education, but differences between other educational groups are
not evident; 81% of men in vocational education and 72% in general upper
secondary education reported to use alcohol (Martelin ez al. 2005). Of young men,
37% and 21%, respectively, reported being drunk at least once a month (Luopa et

21t has been suggested that sports clubs or teams may promote or even distribute snuff (Mattila et al.
2012).
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al. 2014). Studies among adult populations indicate that people in higher socio-
economic positions use alcohol more frequently but drink smaller amounts at a time.
Thus, binge drinking seems to be more common among people in low socio-
economic positions (Kestild & Salasuo 2007). However, patterns between socio-
economic status and alcohol use among adolescents are not clear (Hanson & Chen
2007).

In a study among young adults by Martelin et al. (2005), obesity was
discovered to be significantly associated with lower education among women but
not among men. Also, girls and women of ‘manual class’ origin have been found
to have higher rates of obesity but similar association was not evident in men
(Huurre et al. 2003). According to the Finnish school health survey, overweight is
more common among vocationally educated young men than in the other
educational groups, with approximately 26% of men in vocational education and
18% of men in general upper secondary school being overweight (Luopa et al.
2014). Research on the association between socio-economic status and other fitness
indicators is scarce (Valkeinen et al. 2013). However, Valkeinen and colleagues
(2013) found that higher educated Finns were in better physical fitness than the
lower educated ones. Fitness was measured by participants’ self-estimated overall
physical fitness and running ability, a physician’s estimate of a participant’s
working capacity, the trunk extensors’ endurance and hand grip strength (Valkeinen
et al. 2013).

In the light of previous research on Finnish adolescents and young adults,
especially young men with general upper secondary education seem to be in a better
position than their peers when it comes to health (National Institute for Health and
Welfare 2014b). Vocationally educated men are less likely to exercise, to have
healthy eating habits and to brush their teeth according to recommendations, and
more likely to smoke, use alcohol and to be overweight (Luopa ef al. 2014). Men
with only compulsory school education, on the other hand, are suggested to be at
risk for marginalisation (Cederberg & Hartsmar 2013). Within this group smoking
and excessive use of alcohol is especially prevalent (Martelin et al. 2005).

As a whole, concerns have been raised on the lifestyles and health of young
Finnish men (see e.g. YLE News 2014/03/25). Studies conducted among Finnish
military conscripts show signs of a deteriorating trend in cardiorespiratory and
muscular fitness, and an increasing trend in body mass among young men (Husu e?
al. 2011, Santtila et al. 2006). Similarly, studies among working aged Finns show
a degrading trend in cardiorespiratory fitness especially among men under 40
(Heiskanen et al. 2011). This trend is suggested to be caused by health behavioural
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changes, and to lead to an increase in incidence of several serious health conditions
in the future (Heiskanen et al. 2011, Santtila et al. 2006).

2.2 Health information behaviour

The concept of information behaviour is used to describe the various ways in which
individuals interact with information, mainly the ways in which people seek and
use information (Bates 2010). According to Wilson’s (2000, 49) definition,
information behaviour is ‘the totality of human behaviour in relation to sources and
channels of information, including both active and passive information seeking and
information use.’ This wide definition allows a variety of different types of actions
to be seen as information behaviour. People can actively seek information (Wilson
2000), acquire information serendipitously (Erdelez 1999), use information in
different ways (Case & O’Connor 2015), and share information with others (Oh
2012), for example. They may also avoid (Sairanen & Savolainen 2010) or abstain
from (Niemeld 2006) information.

2.2.1 Health information

The concept of information is complex and multidimensional, and there are a
variety of definitions for it (see e.g. Capurro & Hjerland 2003 and Case 2007 for
discussion). For instance, information has been defined as ‘something that either
reduces uncertainty or changes one’s image of reality’ (Case 2007, 74) and ‘stimuli
from a person’s environment that contribute to his or her knowledge or beliefs’
(Brashers et al. 2002, 259). Information may be seen as a sign (as something that
depends on the interpretation of a person) or as a thing (such as numbers or bits)
(Buckland 1991, Capurro & Hjerland 2003). The former approach is adopted in the
present study.

Distinctions can be made between the concepts of ‘facts’, ‘advice’, and
‘opinion’ being information (Wilson & Walsh 1996), or between information and
entertainment (Case 2007). However, as Case (2007) notes, these distinctions are
rarely discrete. For example, watching a television programme may be perceived
as entertainment but may also be informative (Case 2007).

In this study, information is understood broadly as stimuli from a person’s
environment, although in health settings ‘bodily information’ such as experiencing
pain, changes in functioning or physical symptoms (Yates 2013), or memories and
previous experience (Bar-Ilan et al. 2006), could be considered as information as
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well. Excluding these, any information that relates to health, illness, or well-being
in some way is considered as health information in this study. Therefore, any
information from mass media (e.g. news on health issues) or interpersonal sources
(e.g. discussions with health care professionals, family, or friends) is included in
this broad category of health information. For example, specific facts about
nutrition and its effects, information about local exercise venues, and information
on a cancer diagnosis of a friend are all seen as health information.

2.2.2 Needs for and preferences of information

People’s lack of knowledge of the causes and prevention of diseases and their
detection and treatment has been acknowledged as an important problem (see
Johnson & Case 2012). Knowledge of the risks and benefits of a behaviour can be
considered a precondition to changing unhealthy habits (Bandura 2004) and
changes in public knowledge, attitudes, and behaviours are considered critical to
better health (Johnson & Case 2012). In addition to the lack of knowledge of, for
example, the causes of diseases (Johnson & Case 2012), the lack of awareness of
one’s own behaviour is considered to be a potential barrier in health promotion (van
Sluijs et al. 2007). For example, people who do not recognise themselves as
sedentary (Corder et al. 2011) are found to be unlikely to perceive a need to change
their physical activity behaviours (De Bourdeaudhuij et al. 2005) and may,
therefore, be less receptive to health promotion strategies.

The concept of information need is used to refer to individuals’ recognition that
the knowledge they have is inadequate to satisfy a certain goal (Case 2007) or to
make sense of their situation or the world around them (Dervin 1983). Information
seeking (see Subchapter 2.2.3) is traditionally conceptualised as a purposive
activity that emerges from an information need. As such it is assumed that there are
underlying factors motivating individuals to search for information (Case 2007,
Wilson 2006). Information needs are often considered to be secondary and caused
by primary needs (Wilson & Walsh 1996, Wilson 2006). Then again, ‘the need to
ask’ and ‘the need to seek knowledge’ are suggested to be primary needs themelves
(Murray 1938, 83).

Information can have both instrumental and emotional value for an individual
(Case et al. 2005). Cognitive needs refer to obtaining more factual information
about an issue and affective needs to obtaining information that will aid in dealing
with an issue emotionally (Wilson & Walsh 1996). For example, Johnson and
Meischke (1991) note that, in terms of cancer-information seeking, cognitive needs

32



could include obtaining more factual information about cancer prevention,
detection or treatment, whereas affective needs could include needs for information
that offers emotional support. Yates (2013) notes that people often want to learn
about other people’s experiences in addition to factual, clinical, or technical
information on health. Savolainen (2010) studied dictary blogs and found that,
primarily, they did not offer factual information but emotional support.

A close concept to information need is information preference, which is used
to describe the types, structure, or level of information individuals favour (De
Vleminck et al. 2015, Fujimori & Uchitomi 2009, Maibach et al. 2006) or the
channel they prefer the information to be delivered through (Cristancho et al. 2014,
Cunningham et al. 2014)3. The concept of information preference is not frequently
used in the field of information studies, but is common in the health promotion and
communication literature. Information preferences have been studied, for example,
with regard to communication on life-limiting illnesses (De Vleminck et al. 2015,
Fujimori & Uchitomi 2009). For instance, De Vleminck et al. (2015) studied
whether people wanted to be informed by a doctor on issues such as diagnosis,
chances of curing the disease, life expectancy with the disease, and treatment
options. The majority, but not all, of the respondents wanted to be informed on
these issues (De Vleminck et al. 2015). Other examples of information preference
studies include preference of specific types of feedback. Feedback can be presented
in various forms: it may, for example, contain theoretically driven arguments or it
may compare individuals’ behaviour with current recommendations, peers’
behaviours, or previous assessments (Enwald 2013). This study focuses on three
types of feedback message tactics: ipsative, normative, and theoretically driven. An
ipsative (i.e. iterative or longitudinal) feedback message tactic is based on a
comparison of an individual’s current and prior states (Noar et al. 2007); feedback
based on a normative message tactic compares an individual’s behaviour or prior
state to that of peers (Lustria et al. 2009); and a theoretically driven feedback
message tactic includes theory-based argumentations like a fact-based explanation
of the reasoning used to generate the feedback and justifications for the conclusions
derived (Lustria et al. 2009).

Some type of generic or failored feedback is often used in health interventions
(Lustria et al. 2009). Feedback is suggested to direct individuals’ attention to their

> Sometimes the concept of information want is also used to describe the type of information an
individual would prefer (Wilson 1996) Brown (2004) discusses the differences between information
need and information want in a public library setting, and argues that the information a person ‘needs’
may not be the information he/she ‘wants’.

33



own characteristics or behaviours (Lustria et al. 2009). It is acknowledged that
individuals with different predispositions may prefer feedback constructed by
applying different message tactics (Hawkins et al. 2008). However, this has rarely
been studied empirically (Enwald 2013).

Ormandy (2011) notes that a clear differentiation should be made between
information need and need for education. Both imply a ‘knowledge deficit’ but
education needs refer to cognitive knowledge deficits that could be measured
objectively whereas information needs are subjective (cognitive or affective)
knowledge deficits. Both could be satisfied with information. Education, however,
has a specific aim to modify behaviours (Ormandy 2011). This distinction should
be acknowledged also in this study. Information needs and preferences refer to
subjective views of an individual, whereas information literacy (see Sub-chapter
2.5) comes close to the view of a need for education, although it is approached in
the present study as a subjective evaluation of individual’s own abilities.

Despite this distinction, individual information needs and preferences can be
taken into account when designing health promotional strategies, including health
education. A better fit to a person’s preferences and needs is suggested to increase
the ‘motivational impact’ of the message (DiClemente ef a/. 2001, Hawkins ef al.
2008). In this study, information needs are studied in relation to physical activity
information and information preferences in relation to feedback on one’s own
physical activity. Moreover, the recognition of a health information need is a key
feature within the concept of health information literacy (see Subchapter 2.5).

2.2.3 Information seeking and other modes of information acquisition

Information seeking can be defined as ‘the purposive acquisition of information
from selected information carriers’ (Johnson & Case 2012, 16). Information
seeking is intentional activity that is usually thought to be ‘triggered’ by an
information need (Wilson & Walsh 1996) and is often problem-oriented (Erdelez
1999). Other modes of information acquisition have been acknowledged as well.
People may discover information unexpectedly while looking for information on
another topic, or by scanning their environment, for example. Information
encountering, incidental information acquisition, accidental discovery of
information, passive information acquisition, and opportunistic information
acquisition are concepts that have been used to describe this type of behaviour
(Erdelez 1999).
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Wilson’s (2006) model of information seeking behaviour describes four distinct
modes of behaviour: passive attention (information is acquired without intentional
seeking, e.g. watching television programmes), passive search (information is
found coincidentally, e.g. when searching for other information), active search
(active search of specific information), and ongoing search (seeking information to
update or expand one’s knowledge).

In a rather similar way, in her model of information practices in accounts of
everyday-life information seeking, McKenzie (2003) conceptualises four modes of
information acquisition: active seeking, active scanning, non-directed monitoring,
and obtaining information by proxy. In McKenzie’s (2003) model active seeking
refers to actions in which individuals specifically seek out a known source, conduct
a systematic known-item search, or ask a planned question from someone. Active
scanning refers to actions in which individuals identify a particular source as likely
to be helpful or a particular location as a potential information ground (see
Pettigrew 1999). Non-directed monitoring refers to situations in which individuals
serendipitously encounter a source in an unlikely place or whilst monitoring
information sources such as newspapers. Obtaining information by proxy refers to
situations in which participants encounter sources through the initiative of another
agent (McKenzie 2003).

McKenzie’s (2003) model is two-dimensional: it consists of the four above-
mentioned modes of information acquisition, but also of two stages of ‘information
process’, namely, making connections and interacting with sources. Making
connections refers to the barriers and practices involved in identification and
contact with information sources, and interacting with sources refers to the barriers
and practices involved in the actual encounter with a source (McKenzie 2003).

McKenzie’s (2003) categorisation was based on a qualitative study on women
pregnant with twins. It has later been empirically tested in other qualitative studies
by Yeoman (2010), Niemeld (2006), and Zhang (2012). Yeoman (2010) conducted
in-depth interviews among women in menopause transition and found that the data
fit McKenzie’s (2003) model rather well. However, in Yeoman’s (2010) study, there
were hardly any examples of unexpected encounters of information (‘non-directed
monitoring’). According to the author, this may be due to menopause being rather
invisible to the outside world or that it is something many women wish to be
discreet about.

Niemeld (2006) utilised McKenzie’s model in studying the information
behaviour of older adults. Niemel4’s study focused on a broader and more general
setting of everyday-life media use and social interaction, when compared with the
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subject-specific topics of McKenzie’s and Yeoman’s studies. In general, Niemela
(2006) found that the conceptualisation of four distinct information practices
provided a useful tool for investigating information behaviour in this broader
context. However, Niemeld (2006) included an additional information practice,
abstaining from information, into the model (see Subchapter 2.2.4).

Zhang (2012) applied McKenzie’s model in a qualitative study on college
students’ use of social networking sites for health and wellness information, and
found evidence for the use of three of the four practices: active seeking, active
scanning and non-directed monitoring, but not for receiving information by proxy.
Zhang (2012) further identified two additional modes of behaviour: sharing
information with others and participating in group activities.

Askola et al. (2010) applied two of the information practices identified by
McKenzie (2003), active seeking and non-directed monitoring (encountering), in a
quantitative study examining the web-based health information acquisition of
Finnish and Japanese university students. They surveyed the frequency of active
seeking and accidental encountering of health information online. Based on their
findings, in online environments health information is encountered more often than
it is actively sought (Askola et al. 2010). Palsdoéttir (2010) and Baxter et al. (2008)
have also investigated both information seeking and information encountering in
health settings, and have come to similar conclusions: information is encountered
more often than sought on purpose. Basic and Erdelez (2014), on the other hand,
discovered that among college students, active seeking of health information was a
more commonly recognised practice than passive acquisition when seeking for
health information online. However, passive information acquisition of topics such
as fitness, exercise, diet, and nutrition was more common than, for example, of
symptoms and medication (Basic & Erdelez 2014).

The concept of everyday life information seeking has been used in research for
ways to acquire information in non-work contexts. It refers to different types of
information acquisition, specifically to seeking orienting information and, on the
other hand, to seeking problem-specific information (Savolainen 2005). Overall,
the concept of information-seeking behaviour has been used to describe any type
of information acquisition. However, this concept can be considered to be
misleading since encountering does not necessarily involve any active effort of the
person (Erdelez 1999). In this study, any mode of acquiring information falls under
the broad concept of information behaviour. Following McKenzie’s model, the
concept of information practices is also used to describe different ways of
information acquisition. However, the theoretical underpinnings of McKenzie’s
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study or those associated with the line of research on information practices (see e.g.
Savolainen 2008) are not adopted as such in this study*. The present study focuses
on individual-level actions, and therefore conceptions related to information
behaviour rather than information practices seem more relevant in this context.

2.2.4 Information avoidance

Most information behaviour models (see Subchapter 2.3.1) describe information
behaviour as a chronological progression from an experienced information need to
seeking information, finding it, and thus solving the need (see e.g. Wilson 1999).
People, however, often do not follow optimised routes in their information
acquisition (Godbold 2006), especially when it comes to everyday life contexts.
Abstinence or avoidance of information is an example of this type of seemingly
‘non-optimised’ behaviour.

In Niemeléd’s (2006) study on information behaviour of elderly people, he
discovered that some people would avoid or ignore specific channels of
information, such as television or the Internet. Based on his findings, Niemeld
(2006) included a fifth information practice, abstaining from information, into
McKenzie’s model (see Subchapter 2.2.3). According to Niemeld (2006),
abstinence occurs when an individual attempts to consciously avoid or ignore
information from a specific channel or source. In line with McKenzie’s (2003)
model, Niemeld (2006) described abstinence from information as a two-stage
process: distancing oneself or abstaining from an information source or channel
(connecting), and not receiving information, being deprived from information
(interacting).

A more commonly used concept in the field of information studies is
information avoidance, which has been defined as behaviour ‘designed to prevent
or delay the acquisition of available but potentially unwanted information’ (Sweeny
et al. 2010, 4). People may, for example, avoid thinking about an issue or avoid
reading or seeing information on it (Sairanen & Savolainen 2010). According to
Sweeny et al. (2010) people may avoid information for two main reasons: if

4 According to Savolainen (2008) the concepts of information behaviour and information practices both
descibe the ways in which people ‘do things’ in relation to information. The major difference in the use
of these concepts is that within the discourse on information behaviour, the ‘dealing with information’
is seen to be triggered by information needs, while the discourse on information practice emphaises the
continuity and habituation of activities affected and shaped by social and cultural factors (Savolainen
2008, 126).
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receiving the information would necessitate an undesired action such as behaviour
change, or if the information itself is expected to result in negative emotions (see
Subchapter 2.3.1). From the perspective of uncertainty management, people may
avoid information in an attempt to achieve and maintain an optimal level of
uncertainty in a given situation (Brashers 2001, Sairanen & Savolainen 2010).

Selective exposure and blunting are related concepts to information avoidance
(Case et al. 2005). Furthermore, avoidance has been studied in relation to the use
of fear appeal message strategies in health communication (Enwald 2013). Already
in the 1940°s Hyman and Sheatsley (1947) stated that selective exposure provides
an explanation why mass media campaigns often fail to change people’s attitudes
or behaviour. They discovered a general tendency for people to reinforce their pre-
existing knowledge, beliefs, or attitudes. Also, they noted that some people are
‘chronically ignorant’ in relation to the topic of specific information campaigns (see
also Case 2007). ‘Blunting’ refers to a style of information processing in which
people respond to information by blocking it or distracting themselves from it (Case
2012). Studies on fear appeals have shown that the attempt to frighten people into
changing health behaviours may not be effective since people may ignore this
information (Sairanen & Savolainen 2010).

Sairanen and Savolainen (2010) note that avoidance can occur either within or
outside the process of information seeking. People may seek information but stop
if they are confronted with undesired information (selective avoidance), or refrain
from accessing any source of potentially unwanted information (comprehensive
avoidance). In health settings, avoidance has been studied especially in relation to
serious health concerns such as cancer (Case ef al. 2005) and HIV (Brashers et al.
2000). However, information may be avoided in less anxiety-laden contexts as well;
if a person feels overexposed by a topic, if habitual activities are interfered
(Barbour et al. 2005), or if the information does not suit one’s needs (Sairanen &
Savolainen 2010), for example.

This study focuses on the different actions by which individuals obtain health
information. They are conceptualised according to McKenzie’s (2003) model of
information practices in everyday life information seeking (see Subchapter 2.2.3).
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Fig. 2. Modes of health information seeking and avoidance [adapted from McKenzie
(2003) and Niemela (2006)].

Furthermore, following Niemeld’s (2006) framework, individuals’ attempts to
consciously avoid or ignore information were included to this framework. However,
for the purposes of this study the concept of avoidance instead of abstinence was
regarded more suitable for its wider definition and usage in the field of information
studies (see Figure 2).

2.2.5 Health information use and outcomes

In comparison to studies on information needs and seeking, relatively little research
has been conducted with the focus on what individuals do with the information they
acquire, and what are the effects, consequences, impacts or outcomes of
information (Case & O’Connor 2015, Albright 2010). Within the field of
information studies the concept of information use has been used to refer to actions
that ‘consists of the physical and mental acts involved in incorporating the
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information found into the person’s existing knowledge base’ (Wilson 2000, 50).
The information that is incorporated to construct knowledge may ‘be wielded to
further action, for example, solving a current problem’ (Savolainen 2008, 50). It is
thus recognised that information use may involve both physical and mental acts;
for example, marking sections in a text or comparing new information with existing
knowledge (Wilson 2000).

Taylor (1986) distinguishes between ‘intangible’ and ‘tangible’ functions of
information, and Rich (1975), in turn, between ‘conceptual’ and ‘instrumental’
utilisation of information. Information may ‘inform’ and ‘instruct’ (Taylor 1986)
and lead to changes in the way individuals think or what they know (Rich 1975).
On the other hand, information may ‘trigger’ action (Taylor 1986) and lead to
observable changes in behaviour (Rich 1975, see also Case & O’Connor 2015).
Information may also have affective outcomes, such as relaxation or increase in
self-esteem (Walwyn & Rowley 2011), and it may be used for entertainment (Case
2007).

Niemeld (2006) uses the concept of enactment to describe ‘the phenomenon of
information and media use leading to action in concrete daily activities’ (Niemeld
et al. 2012b). The concept highlights the activating role of information in everyday
life. People may, for example, get inspired to exercise from a television show they
see (Niemeld 2006) or get ‘motivated and inspired to keep exercising and be on
healthy diets’ by using social networking sites (Zhang 2012).

Kari (2010) points out that information use is often only vaguely defined and
‘seemingly connotes both utilization and utility of information’. He proposes a
more general concept, outcome of information, to be used instead of information
use since the former encompasses both use and effect of information (Kari 2010).

In health settings, information studies scholars have been interested in, for
instance, how reading on a health issue influences knowledge and opinions (Todd
1997) and how health professionals use clinical information (Grad et al. 2011).
Furthermore, health information use has been studied in relation to health
information literacy (Yates ez al. 2012, see Subchapter 2.5). Overall, the abilities to
read and understand (health literacy) or evaluate (health information literacy)
health related information are clearly related to information use although these
fields of study seem rather disconnected. Health literacy is found to be associated
with a variety of health outcomes, and there are indications that health information
literacy is connected to health behaviours as well as health (see Subchapter 2.5.3).

In health communication and promotion oriented research, the outcomes of
health information have been studied by investigating the effects of health
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communication campaigns and interventions. For example, the effects of tailored
health messages have been investigated®. These studies indicate that messages that
are tailored according to individual characteristics such as health status, socio-
demographic characteristics, or psychosocial characteristics (self-efficacy, interest,
stage of change) (Enwald 2013), would be more effective than non-tailored ones in
that they are read more deeply, rated more highly, and remembered better. A careful
elaboration of a message is suggested to lead into positive health behaviours and
thus to positive physical health outcomes (Rimer & Kreuter 2006). Measuring the
outcomes of information is challenging since thoughts and decisions are difficult
to observe and they are subject to ‘self-reporting bias’ (Case & O’Connor 2015).
In tailoring studies outcomes are often measured as changes in health behaviours
or clinical outcomes such as changes in cholesterol levels or body weight (Lee &
Lustria 2009).

In this study information use is addressed as a perceived ability to ‘analyze,
understand, and use the information to make good health decision’ (Medical
Library Association 2003), making it a component of health information literacy
(in Studies I11, IV, and V, see Subchapter 2.5). Moreover, health information literacy
is studied in connection with health behaviours and physical health. These could be
seen as possible outcomes of health information use, but also as antecedents for
health information literacy. The association between the concepts of health
information literacy and health information use will be further discussed in
Subchapter 2.6.

2.3 Factors explaining health information seeking and avoidance

Various models have been introduced to describe the factors that influence
information behaviour. Depending on the perspective taken, these models focus on
different levels of action, such as the cognitive processes of individuals or their
actions within a particular community or social group. Further, the models focus
on different aspects of information behaviour such as the way information needs
arise (Dervin 1983) or the process of information seeking (Kuhlthau 1991, see also
Niedzwiedzka 2003, Robinson 2013). The focus of this study is on individually
oriented models of information behaviour.

3 In information studies tailored communications have been studied for example by Cortese and Lustria
et al. (2013) and Enwald (2013).
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Although other modes of information behaviour have been acknowledged, the
majority of the current models (see e.g. Niedzwiedzka 2003) as well as the
empirical studies (Anker et al. 2011) focus on active information seeking.
According to Beaudoin and Hong (2011), there are two basic approaches to
studying health information seeking. The first approach addresses the profiles or
predictors of information seeking. In this line of research empirical studies have
shown that people with different predispositions tend to expose themselves (i.e.
through information seeking) to different types of health information. Based on a
review of current literature on health information seeking, Anker ez al. (2011) state
that these predisposing characteristics include, for instance, socio-demographic
factors (age, education, race), desire and intention to seek health information, health
literacy, psychological characteristics (locus of control), and health conditions.

The second approach focuses on the outcomes (or effects) of information
seeking. Broadly based on a media effects perspective (see e.g. Chaffee &
Schleuder 1986), this body of research focuses on the way information seeking can
lead to specific outcomes as a result of attention, cognition, and development of
attitudes and behaviours (Beaudoin & Hong 2011). Outcomes that have been
associated with active health information seeking include adherence, desire for
second opinion, discussions about health information with a physician, patient
satisfaction, self-diagnosis, and treatment decisions (Anker et al. 2011).

Anker et al. (2011) further distinguish a third category of health information
seeking studies, which focus on engagement in health information seeking such as
individual’s self-efficacy to seek information, frequency of information source use,
the content of health information seeking, information credibility, the information
source utilised, and satisfaction with health information.

Lalazaryan and Zare-Farashbandi (2014), on the other hand, note that health
information seeking has been studied from three different perspectives: 1) coping
with situations that put a person’s health at risk, 2) involvement in medical
decision-making, and 3) behaviour change and preventive behaviour. Within this
categorisation the present study falls into the third category. Further, this study
addresses the ‘profiles’ or ‘predictors’ of information seeking (see Beaudoin &
Hong 2011) by focusing on the stage of change, beliefs about exercise (self-efficacy,
decisional balance), processes of exercise behaviour change, socio-demographic
characteristics, and health information literacy as possible antecedents for
information behaviour, and the engagement in health information seeking (see
Anker et al. 2011) by studying different modes of information acquisition (see
Subchapter 2.2.3).
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2.3.1 Activating and intervening variables

B

Information seeking and avoidance have been associated both rather stable ‘trait
(e.g. personality trait) characteristics and with more temporary °‘state’ (e.g.
emotional state) features (see Chaplin et al. 1988). Personality traits (Ek &
Heinstrom 2011) as well as current health status (Longo et al. 2010) are seen to
contribute to actions of seeking or avoiding information. According to Johnson and
Case (2012), the degree to which avoidance of information is a trait a person has
as opposed to it being triggered by a situation, is still ‘an unsettled’ issue.

Based on a review of information behaviour models, Robinson (2013)
concludes that a number of factors affecting information behaviour emerge from
these models, including:

1. Context, such as location, social influences, culture, activity-related and work-
related factors, and technology.

2. Demographics, such as age, sex, ethnicity, and socio-economic status.

3. Expertise, such as knowledge, education, training, experience on the subject
area, and the task, and use of information sources.

4. Psychological factors, such as personality and mental processes including self-
perception and self-efficacy, perception of others, perception of knowledge
gaps, cognitive dissonance or cognitive avoidance, perception of risk, ability
to cope with stress, and thoughts and feelings when searching for information.

5. Needs, wants, and goals, either internally or externally prompted.

6. The information provider s needs, wants, and goals.

7. Motivating and inhibiting factors that encourage or discourage information
behaviour.

8. Features of the information seeking process; activities, feelings, and thoughts
involved when seeking information.

9. Characteristics of information and sources, such as utility (e.g. usefulness,
relevance, accessibility) and credibility (e.g. authority, reliability).

Wilson’s information behaviour models (Wilson 1981, 1999, Wilson & Walsh 1996)
take into account many of these elements, including contextual, role-related, and
personal (psychological and demographic) factors that influence information
behaviour. Wilson’s general model of information behaviour describes information
behaviour as a process from information need to information seeking and use
(Wilson & Walsh 1996). According to Beaudoin and Hong (2011), it is as an
example of a model with a focus on the profiles or predictors of information seeking.
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In Wilson’s model context (personal characteristics of individuals, their social roles
and environmental conditions) is suggested to influence information needs that
direct actions to seek information. Other cognitive, social, and environmental
factors that influence information behaviour are conceptualised as ‘activating’ and
‘intervening’ variables. Furthermore, the possibility of avoidance is acknowledged
in this model (Wilson & Walsh 1996).

Drawing from previous theories mainly from the field of psychology, the
model includes features from the stress/coping theory, the risk/reward theory, and
the concept of self-efficacy as activating mechanisms for information behaviour.
According to Wilson and Walsh (1996), these theories may be useful in studying
different aspects of information behaviour. For example, a decision to take action
to satisfy an information need is suggested to be related to stress and coping theory,
and a decision to search information resources to the risk-reward theory and the
theory of self-efficacy (Wilson 2007).

Psychological, demographic, role-related or interpersonal, environmental and
source characteristics (Wilson & Wash 1996, see also Niedzwiedzka 2003) that
may ‘act to prevent the initial emergence of a coping strategy, or may intervene
between the acquisition of information and its use’ are conceptualised as
intervening variables in Wilson’s model (Wilson & Walsh 1996). For example,
cognitive characteristics such as knowledge base® and verbal limitations, ability to
understand medical terminology, educational level, and other demographic factors
are considered as possible intervening variables (Wilson & Walsh 1996). The model
presents information behaviour as a logical, sequential process (see e.g. Robinson
2013) and as such is unfit for the purposes of this study. However, it includes key
factors that are pointed out as important antecedents of information behaviour.

Models that are designed to describe information behaviour especially in health
settings include the comprehensive model of information-seeking by Johnson
(1997), the health information acquisition model by Freimuth et al. (1989), and
Longo’s expanded model of health information seeking behaviours (Longo et al.
2010). The health information acquisition model describes health information
acquisition as a sequence of actions beginning with a stimulus and ending to a
decision point where the adequacy of information is evaluated. This descriptive
model focuses on the decision-making of an individual at different stages of
information seeking (Freimuth ef al. 1989).

¢ Especially perceived knowledge is suggested to be an important determinant of information seeking:
people whose perceived knowledge is low searched more (Radecki & Jaccard 1995).
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Johnson’s (1997) model builds upon the basic elements of the Health Belief
Model (Rosenstock 1974) and highlights the role of demographics, direct
experience, and salience in explaining the motivation to seek and strategies used in
seeking health information. In this model information seeking is connected with
self-efficacy and control expectations. These health-related factors are suggested to
motivate information-seeking actions, which are shaped by the choices of different
information channels with varying characteristics. This model is directed to
‘explain the communication channel usage of information seekers’ (Johnson 1997,
33). Beaudoin and Hong (2011) state that it represents an approach where the
outcomes of information seeking are at the focus of investigation.

Longo’s (Longo et al. 2010) model describes the effects of personal and
contextual factors in patients’ information seeking behaviour. Personal factors
include factors ranging from genetics, socio-economic factors, and cognitive
abilities to attitudes, behaviours, and health status. Contextual factors, on the other
hand, include health situation, delivery of care, information environment, and
networks, for example. These personal and contextual factors are seen to influence
information behaviour through two modes: active seeking and passive receipt of
information. Information acquisition leads to outcomes such as empowerment,
satisfaction, activities of daily living, and health. Longo and colleagues (2010) note
that there is interplay between active seeking and passive acquisition of information.
Furthermore, awareness, access, and ability to use information are incorporated
into the health information behaviour component of this model.

The usage of specific channels (Johnson 1997) or the process of information
acquisition (Freimuth et al. 1989) are not of interest in this study, and therefore the
comprehensive model of information-seeking (Johnson 1997) or the health
information acquisition model (Freimuth ez al. 1989) were not applied. Longo’s
model, on the other hand, is rather general for the purposes of this study, where the
focus is on the contextual and personal factors that influence health information
behaviour. However, each model includes features that are relevant to this study.
These key features are described in the following subchapters.

Stress and coping, risks and rewards

According to the stress/coping theory, seeking and avoidance of information are
ways of coping in a stressful situation: people may cope by orienting towards a
threat (attention) or turning attention away from the threat (cognitive avoidance)
(Krohne 1993, Wilson & Walsh 1996). Janis and Mann (1977), drawing from
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theories of information processing and psychology, describe different types of
coping patterns people have when making decisions as adaptive and maladaptive
coping behaviours. Adaptive behaviour is characterised as a vigilant, careful, and
deliberate decision whereas maladaptive behaviours do not meet the criteria for
‘high quality information processing’ (Janis & Mann 1977, 77). The terms
monitoring and blunting have also been used to describe these dimensions of
coping (Miller & Mangan 1983). In stressful situations blunters may distract
themselves from information that is considered as unpleasant, reinterpret or
intellectualise it, or completely deny it. Monitors, in turn, are suggested to actively
seek for information about the situation or threat, and use the information to reduce
stress (Ek & Heinstrom 2011, Miller & Mangan 1983).

The style of coping is suggested to be a rather stable personality trait (see
Johnson & Case 2012, 152—153 for discussion). However, also beliefs such as
perception of risk and self-efficacy seem to orient a person to ‘productive’
behaviour such as information seeking, or ‘counterproductive’ behaviour such as
avoiding information (Case et al. 2005, Ek & Heinstrom 2011).

The risk/reward theory implies that weighing the perceived risk and reward in
a given situation will define actions. Risks may be of various types, for example
financial, physical, social or ego-related, or risks for safety or loss of time (Murray
1991, Wilson 1997). With regard to information behaviour, it is hypothesised that
more information is sought by people who perceive the risks to be high (Murray
1991, Wilson & Walsh 1996, Wilson 1997).

According to Johnson (1997), typically, perceived lack in knowledge alone is
not a sufficient motivator for information seeking unless it becomes salient to the
person (Case et al. 2005, Johnson & Meischke 1993). Salience refers to information
that is relevant to match an information need and is also ‘applicable to a person’s
concerns’ (Case et al. 2005). Salience is influenced by ‘the degree of health threat
perceived by an individual’ (Hartoonian et al. 2014). According to Hartoonian et
al. (2014), people who worry about developing cancer and perceive themselves to
be at high risk of developing one are likely to seek for information on the topic.

Perceptions of threat may also lead to avoidance of information. People may
respond to threatening information by blocking it or distracting themselves from it,
‘blunting’ (Case 2012). Studies on fear appeal message strategies indicate that
people may respond defensively to a message if it causes a threat to their self image
(Steele 1988). According to Sweeny et al. (2010), people may avoid information if
it necessitates an undesired action such as behaviour change, or if the information
itself is expected to result negative emotions. An example of the first type of
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scenario is provided by Barbour et al. (2012), who found that people would avoid
information if it interfered with habitual activities, even when the habits were
known to be unhealthy. An attempt to shun exposure to cancer information after
receiving a cancer diagnosis is an example of avoidance as an action to avoid
negative emotions caused by information itself (Sairanen & Savolainen 2010).

Self-efficacy

Self-efficacy refers to individuals’ confidence in their ability to sustain target
behaviour in various situations (Bandura 1997, Velicer et al. 1998, see also
Subchapter 2.4.1). It is concerned with individuals’ judgements of personal
capability (Bandura 1997). The concept was first introduced by Bandura (1977) in
his Social Learning Theory, and has later been included as a part of various
behavioural theories in the fields of health and education, for example. Self-
efficacy is, according to Bandura (1997), related to coping strategies; efficacy
beliefs are suggested to determine whether an individual will try to cope with a
given situation. Moreover, efficacy expectations are linked with the effort an
individual puts into action. Self-efficacy is context-specific; individuals may differ
in their perceived efficacy to exercise and to abstain from smoking, for example
(Bandura 1997).

The relationship between self-efficacy and health information behaviour has
been studied in two distinct ways: by considering how health-related self-efficacy
influences information behaviour (Banas 2008, Palsdottir 2008, Rimal 2001), and,
on the other hand, by studying how self-efficacy to seek information is associated
with information seeking (Rains 2008)

Rimal (2001) studied how self-efficacy related to exercise and healthy diet was
associated with information seeking, use, and knowledge of heart disease. The main
finding of the study was that if people perceive themselves to be at high risk for
heart disease and also have high self-efficacy beliefs, they are likely to seek for
health information (Rimal 2001). Banas (2008) noticed that college students in a
state at which both one’s self-efficacy and threat perceptions are high’, were likely
to seek health information on a daily basis. Palsdéttir (2008) established that people

7 In a ‘danger-control state’; Danger-control state is a concept included in the Extended Parallel Process
Model (EPPM) (Witte 1994) which has been used in studying fear appeals. It suggests that health
messages act as a stimuli to threat and efficacy, and will lead to one of three outcomes: low/no response
(low threat; no response), danger-control response (high threat, low high efficacy; an individual takes
action), or fear-control response (high threat, low efficacy; an individual avoids or denies the message).

47



with high health self-efficacy beliefs were likely to seek health information actively.
Low self-efficacy beliefs, then again, are suggested to be associated with avoidance
of information (Bandura 1997, Case 2005). According to Sweeny et al. (2010),
perceived control over consequences of information and resources to cope with the
information are possible moderators for information avoidance.

On the other hand, Rains (2008) found that perceived ability to use the Web to
acquire health information (Internet self-efficacy) was associated with greater
perceived search success and more positive attitudes towards the quality of health
information online. According to Wilson and Walsh (1996), it may be expected that
although an individual would be aware of a particular information source, low self-
efficacy expectations of accessing the source or carrying out a search may result in
failure to use that source. They (Wilson & Walsh 1996) further propose that one
motive for information seeking can be to increase self-efficacy ‘in coping with
problems of whatever kind’.

Furthermore, individuals with different (health) self-efficacy levels are
understood to have differing needs for information and education: for example,
those with low self-efficacy are suggested to need help in restructuring their belief
system (e.g. overcoming their feelings of inadequacy), whereas those with high
self-efficacy need encouragement (Murray-Johnson & Witte 2003). Interestingly,
self-efficacy has been shown to be positively affected when individuals are
provided with ipsative and normative feedback (Ashford et al. 2010).

2.3.2 Demographics

Earlier research shows that in general, female gender (Arora et al. 2008, Drentea et
al. 2008, Ek 2013, Ek et al. 2011, Ek & Heinstrom 2011, Niedzwiedzka et al. 2014),
good socio-economic position (Anker et al. 2011, Cotten & Gupta 2004, Ek &
Widén-Wulff 2008), and older age (Ek & Heinstrom 2011, Zhao 2009) are
associated with active health information seeking.

Gender

Gender, the complex of social relations and practices attached to biological sex, is
one of the most important socio-cultural factors influencing health-related
behaviour (Courtenay 2000). It has been discovered that men are less interested in
health information (Ek 2013, Ek et al. 2011, Ek & Heinstrom 2011), seek health
information less often than women (Arora et al. 2008, Drentea ef al. 2008, Ek 2013,
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Ek & Heinstrom 2011, Jiménez-Pernett et al. 2010, Niedzwiedzka et al. 2014,
Nolke et al. 2015, Percheski & Hargittai 2011, Rakowski et al. 1990, Tong et al.
2014), and are also less attentive to monitoring and gathering information on health
(Ek et al. 2011, Niedzwiedzka et al. 2014). Men also report receiving less informal
health information from family members and friends (Ek 2013). Overall, men have
been identified as being less receptive than women to health promotion messages
(Drummond & Drummond 2010).

On the other hand, in a study of Vermaas and van de Wijngaert (2005) men
sought health information online less often than women, but looked for a wider
variety of health subjects and searched information on mental health issues more
often than women. Fox and Rainie (2000) noticed that men were less likely than
women to focus their information search on specific illnesses or symptoms and
tended to focus on the prognosis and treatment of an illness.

Gender differences in health information behaviour have been explained by the
notion that women often carry the role of a caretaker in the family (Connell &
Craford 1988). Overall, men are often unwilling or lack motivation to engage in
health information in everyday life in general, but also in stressful situations
(Mansfield et al. 2003, Rothman & Salovey 1997, Wellstead 2011). Girls and
women are more likely to see health habits, knowledge about health, and following
health recommendations as more important than boys and men do (Koski 2006).
Moreover, it is more likely for boys to see health recommendations as restrictive
and oppressive (Koski 2006). Drummond and Drummond (2010) note that
perceptions of masculinity influence the way boys and men recognise, interpret,
and act upon health information; for example, taking care of one’s health is seen by
some men as being feminine, whereas risk-taking can be understood as a
masculinised trait. The objectives of health promotion may clash with the values
traditionally associated with masculinity (Ostlin et al. 2006) such as challenging
health, rather than taking care of it (Verdonk et al. 2010).

Age

At adolescence and young adulthood individuals typically seek and obtain
independence from parental control. At this age personal decision-making increases,
identity is progressively consolidated, and affect, behaviour and cognition
increasingly self-regulated (Zimmer-Gembeck & Collins 2006). With regard to
health behaviour, parents may have ‘set some kind of standards’ at childhood, but
behaviours tend to stabilise at adolescence and young adulthood and thereon often
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last a lifetime (Pitel er al. 2013). Overall, young people are in the process of
learning the skills that will impact the way they are able to manage their own lives
and make choices that influence their health.

As young people move from families toward peer groups, and as their
autonomy increases, traditional sources of information such as parents or teachers
may lose authority (Eysenbach 2008). Young people may even feel a need to resist
information coming from adults, health education being part of this information.
Young people tend to be less interested in health information (Ek & Heinstrom
2011) than adults and older people. Older adults have been discovered to be more
active in seeking health information (Ek & Heinstrom 2011, Zhao 2009). Young
people may use the Internet for seeking health information more often than older
people who may use sources such as newspapers more frequently (Beaudoin &
Hong 2011, Gray et al. 2005a). For many young people, Internet is the main source
of health related information (Gray et al. 2005a, 2005b). Based on a survey by Ek
and Niemelé (2010) of 18- to 25-year-old Finns 82% reported to have visited health
related Web sites during the last 12 months at least once.

Young people seem to be interested in wellness as well as illness related
information: specific diseases or medical problems, sexual and mental health issues,
weight loss and gain, nutrition and vitamins, and exercise and fitness (Horgan &
Sweeney 2012, Fox & Duggan 2013, Baxter et al. 2008, Escoffrey et al. 2005) have
been identified as main topics of information seeking among young people.

Socio-economic position

There are clear health inequalities among people based on socio-economic position;
in general, people with high level of education, high occupational status or high
level of income tend to be healthier and live longer (Kroger et al. 2015).
Traditionally, either the so-called causation or selection models, or their
combination, have been used to explain this socio-economic health inequality.
According to the selection model, people with good health are able to rise in the
social stratification system, while those in poorer health fall to a lower level. The
causation model, on the other hand, explains health differences through the indirect
effect of unequal distribution of different health indicators in socio-economic
groups (Kroger et al. 2015).

Socio-economic position affects health in many ways by influencing
opportunities, attitudes, beliefs, and values people have when they make life-course
choices. Occupation, education, and income (which are often used as descriptors of
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social position) can indicate individuals’ location in the social stratification system
and thereby their access to material and immaterial resources (Wingood & Keltner
2013). A good socio-economic position is understood to create cognitive and
economic opportunities to live and work in an environment that is beneficial for
health, and to strengthen the ability and motivation to choose a healthy lifestyle. In
addition to individual choices, structural factors relating to education, health care,
and distribution of income, for example, are seen to influence health inequalities
(Kestild & Salasuo 2007, Kroger et al. 2015).

Previous studies clearly show that among adults, education (Anker et al. 2011,
Cotten & Gupta 2004, Ek &Widén-Wulff 2008, Niedzwiedzka et al. 2014,
Niederdeppe 2008, Rice 2006, Zillien & Hargittai 2009) and income (Ayers &
Kronenfeld 2007, Cotten & Gupta 2004, Dutta-Bergman 2003, Pandey et al. 2003)
are positively associated with active health information seeking. For example,
Ramanadhan and Viswanath (2006) found that cancer information non-seekers
were more likely to come from a socio-economically disadvantaged background.
They paid less attention to health in the media and had little trust in media sources
regarding health issues (Ramanadhan & Viswanath 2006). Nolke and colleagues
(2015) discovered that low class decreased the likelihood to seek health information
from the Internet. Zillien and Hargittai (2009) noticed that people in the lowest
social status category were much less likely to look for health information when
compared to people in the highest social status category. Niedzwiedzka et al. (2014)
studied information seeking on nutrition, and found that high education was
associated with information seeking and reading nutrition labels. Higher education
has also been associated with increased likelihood of responding to celebrity cancer
news by seeking information (Niederdeppe 2008).

Among adults, differences in source preferences for health information
between socio-economic groups have also been identified. For example, Beaudoin
and Hong (2011) found that people with higher education were likely to seek health
information trough the Internet or newspapers, whereas there were no significant
educational differences in seeking health information from television.

Among young people, the Internet has been identified as an important source
of health information, and many studies have focused on the online health
information seeking and use of adolescents (Borzekowski & Rickert 2001a,
Borzekowski & Rickert 2001b, Zhao 2009). These studies have not confirmed the
findings on socio-economic disparity in health information seeking (Borzekowski
& Rickert 2001a, Borzekowski & Rickert 2001b, Zhao 2009). For instance, Zhao
(2009) discovered that teens of lower educated parents were either as likely or even
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more likely than teens of higher educated parents to seek for online health
information. This was a surprising result since it could be expected that children
from higher educated families would be more engaged in health information
seeking as they are generally found to be more health oriented (Zhao 2009).
According to Zhao (2009), however, children from low education families may be
asked to seek out health information for their (illiterate) parents. Moreover, it has
been suggested that the ‘digital divide’ that has been found prevalent in older age
groups would not be as strong among adolescents (Borzekowski & Rickert 2001a).
In Finland, 99% of young people use the Internet, and 89% use it several times a
day (Official Statistics Finland 2014).

2.3.3 Health behaviour and health

Seeking information on health can be considered as an indicator of a proactive
attitude towards health (Rakowski et al. 1990, Johnson & Case 2012, 17). In
general, people who engage in health promoting behaviours (Palsdottir 2008, Shim
et al. 2006) and report better health (Ek & Heinstrdom 2011, Jung 2014) are found
to actively seek health information. Active health information seekers are likely to
exercise (Palsdottir 2008), consume fruit, vegetables (Shim et al. 2006), and light
food products (Palsdéttir 2008), and attend to screening (Shim et al. 2006). The
frequency of obtaining information on physical activity from different sources has
been positively associated with both aerobic and resistance training behaviours
(Plotnikoff et al. 2010). In studies by Ek (2005) and Ek and Heinstrom (2011),
monitors reported better health than blunters.

Dutta-Bergman (2004) found that ‘health-oriented’ individuals used active
sources such as the Internet to seek information, whereas those who were not
‘health-oriented’ were more likely to obtain health information from passive media
sources such as television and magazines. Cotten and Gupta (2004) found that
healthy and happy people were more likely to use online sources in health
information seeking instead of relying only on offline sources.

Beaudoin and Hong (2011) studied health information seeking via mass media
as predictors of the consumption of fruit and vegetables, unhealthy snacks, and
sweetened soft drinks, and physical activity. In their study, seeking health
information from newspapers was associated with fruit and vegetable consumption,
whereas seeking information from television was associated with sweetened soft
drink consumption. None of the medium-specific indicators were associated with
physical activity (Beaudoin & Hong 2010). Rodgers ef al. (2007) investigated the
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effects of both media information sources and social information sources on various
health behaviours, including aspirin use, vitamin use, diet, and exercise, but found
no evidence of significant effects.

Andreassen and colleagues (2007) identified that people who had poor self-
assessed health used the Internet for health purposes less often than those who
assessed their health to be good. However, medical indicators of health, such as a
current diagnosis of long-term illness or disability, were associated with a higher
level of health-related Internet use (Andreassen et al. 2007). Accordingly, in a study
by Fox and Rainie (2000) less healthy people were more apt to seek health
information online. Nolke and colleagues (2015) established that heavy use of
health care services was associated with a higher likelihood of health information
seeking from the Internet. Jung (2014), in turn, found no association between
avoidance of information and self-rated health.

The type of information sought may play a role in explaining these contrary
findings. A study by Weaver et al. (2010) showed that people who actively seek for
wellness information are likely to engage in physical activities, whereas people
who seek for illness information are more likely to report health risks, such as not
engaging in physical activities or use of prescription drugs. Moreover, people who
sought for wellness information were likely to report having a good health status
while people who seek for illness information are likely to report poorer health
status, more diminished physical health days, and a poorer quality of life (Weaver
et al. 2010).

An unusual health situation (e.g. pregnancy or a disease) may also lead to a
preference for certain health information sources (Eriksson-Backa 2003). In their
study on cancer related information seeking, Johnson and colleagues (1992)
discovered that especially the degree of direct experience with a disease was
associated with information seeking. Enwald et al. (2012) found that prediabetic
individuals with poor physical fitness and high BMI were more open to receiving
tailored information on nutrition and physical activity than those with high fitness
and low BMI levels (Enwald 2013). Experience of one’s own disease or that of a
family member or friend is likely to serve as a ‘trigger’ for seeking information on
that specific topic (Johnson 1997). Overall, people may be more active in seeking
information on one health topic than on another (Chisolm 2010).

Savolainen (2005) notes that people seek for problem specific information
episodically (with a specific starting and ending point) to satisfy their information
needs when the concern is ‘active’. Orienting information, on the other hand, is
sought most actively when an issue is of primary interest to the individual, and

53



more passively when the issue is of marginal interest. According to Savolainen
(2005), the level of interest together with an existing body of knowledge dictate
information seeking.

Health behaviour and health can be seen both as the antecedents of information
seeking and use (Johnson 1997, Longo et al. 2010), as well as their possible
outcomes (Longo et al. 2010). Individuals’ health status may influence their
information seeking, but, on the other hand, information seeking and use may
contribute to activities in daily life, and thus, to health outcomes (Longo et al. 2010).
Overall, the relationship between health behaviours, health, and health information
behaviour seem complex, and it is difficult to determine, for example, whether
active seeking of health information contributes to engaging in more health
promotive behaviours, or if attendance to these behaviours leads to information
seeking (see also Eriksson-Backa 2003). Anker ef al. (2011) note that predisposing
characteristics of an individual may lead to engagement in health information
seeking behaviours, which, in turn, are predictive of associated outcomes.

The outcomes of health information seeking have not been examined
comprehensively (Anker et al. 2011). However, there are indications that health
information seeking is associated with outcomes such as discussing search results
with physicians, knowledge of treatment options and decisions, and patient
satisfaction, which may contribute to other health outcomes. Frequent seeking of
health information has been associated with health knowledge (Ramanadhan &
Viswnath 2006) and healthier behaviour (Palsdottir 2008; Shim et al. 2006). Wang
et al. (2013) state that disparities in self-rated health between socio-economic
groups could be partially mediated by health information seeking from media
sources. Some negative consequences of health information seeking have been
acknowledged as well; for example, self-diagnosis and non-adherence to care
(Anker et al. 2011) have been associated with active information seeking. Moreover,
media use in general, particularly screen time, has been associated with poorer
health (Booker et al. 2015).

2.3.4 Health information behaviour in the stages of behaviour
change

Longo’s (Longo et al. 2010) expanded model of health information seeking
includes the notion of individuals’ health situation as a contextual factor that may
influence their information behaviour. Johnson (1997) notes that needs for health
information may change in varying stages of a disease (also Rutten et al. 2005).
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Yet, few empirical studies have focused on information behaviour in association
with the process of behaviour change, and the stage of health behaviour change has
not been acknowledged in the models that describe the antecedents of acquiring or
avoidance of information.

Bar-Ilan and colleagues (2006) provide one exception to this in their study on
the role of information in the process of weight maintenance among women. Based
on this empirical study, they also propose a model of information behaviour in the
process of weight maintenance (Bar-Ilan ef al. 2006). Partially based on the
Transtheoretical model (see Subchapter 2.4), they conceptualise the process of
weight loss and maintenance into five stages: weight gain, becoming and being
aware and motivated, decision making, taking action, and maintenance.

Their findings indicate that information needs and the role of information
fluctuate with the stages of change. Bar-Ilan ef al. (2006) identified five roles of
information in weight maintenance process: 1) building the internal schema, 2)
background information, 3) motivation, 4) enabling information, and 5)
reinforcement. Specific type of information could serve several of these roles
depending on situational and context-specific issues. For example, information on
risk factors could be categorised as background information in one situation and as
motivating information in another.

In their model, the cycle of behaviour change begins with weight gain. In this
stage an individual is often unaware of the weight gain, and would benefit from
increase in the awareness of the problem. The major role of information is to
provide background information (e.g. general information on health risks, healthy
lifestyle and stories of peers) to establish basic knowledge and motivate the
progress towards a solution. According to Bar-Ilan and colleagues (2006), enough
information on the consequences of weight gain, self-realisation (looking in the
mirror, for example), or social pressure serves as a ‘trigger’ for transferring to the
next stage.

Becoming and being aware and motivated is the next stage where a person has
become aware of the problem. The role of information in this stage is to help
understand the positive effects of weigh loss. Individuals become aware of
information flows around them and may start seeking information actively. In this
stage, individuals are suggested to need background information (e.g. relevant
terminology), motivational information (e.g. success stories) as well as information
on the different modes of action (procedural information).

The third stage is decision making. In this stage mostly practical information
is needed, for example, about where to turn to, what modes of action are available,
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and what are the expected outcomes. Reassurance from family and friends is also
considered important in this stage. The major roles of information in this stage are
enabling and motivating. In action stage a person starts to apply procedural
knowledge. In this stage reinforcement and information on overcoming difficulties
are needed. Also enabling information gathered in previous stages is applied.

Provided that individuals succeed in weight loss, they go into maintenance
stage. Support and motivation is needed in this stage to overcome temptation and
previous habits. Information that is needed in this stage includes information on
how to maintain weight, the advantages of a healthy lifestyle, and health risks
related to overweight. The roles of information in this stage include background
knowledge, enabling information, and reinforcement. Bar-Ilan et al. (2006) note
that information on a healthy lifestyle and risks related to unhealthy behaviour are
a part of the general flow of information on media, and through the information
flow people may acquire this relevant information. Individuals in this stage may
also rely on their social ties and health professionals. Furthermore, according to the
model, in each stage a person may seek for new information or rely on previously
collected information and experience (Bar- Ilan ef al. 2006).

The Transtheoretical Model of behaviour change, which was used as a
guideline in Bar-Ilan and colleagues’ study (2006), provides an overall framework
for understanding behavioural change and also presents concrete strategies on how
to design interventions for a specific individual (Prochaska & DiClemente 1983,
Nigg et al. 2011). The model focuses on intentional change and therefore,
according to Johnson and Case (2012), has direct implications for information
seeking. Furthermore, in the model it is acknowledged that information should be
tailored and matched to individuals’ readiness to change, which, according to
Wathen and Harris (2005), is the main value of the model from information
behaviour perspective.

The Transtheoretical Model is mentioned as being related to information
behaviour in Theories of Information Behaviour by Fisher ez al. (2005), in Health
Information Seeking by Johnson and Case (2012), and in Lalazaryan’s and Zare-
Farashbadi’s (2014) review on models and theories of health information seeking
behaviour. Furthermore, Dutta-Bergman (2013) states that the stage of change is
likely to influence an individual’s information seeking and processing strategies.
Rather surprisingly, however, information behaviour in relation to the constructs of
the Transtheoretical Model has not been extensively studied (see Grayson &
Johnson 2015). In the present study, the stage of behaviour change is investigated
in relation to information behaviour in the context of physical activity and exercise.
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2.4 Information behaviour and the Transtheoretical Model

Several theories and models have been presented in attempt to explain why people
adopt or do not adopt particular health behaviours. These theories concentrate
mainly on the determinants of a behaviour. The determinants of health behaviours
include both personal (biological and psychological) and environmental (social and
physical) factors, some of which are ‘unmodifiable’ (e.g. sex, age, ethnicity) and
some are ‘modifiable’ (e.g. health knowledge, self-efficacy, social support).
Determinant-based models of behaviour, such as the Health Belief Model, identify
the underlying factors behind specific health behaviours and thus help us
understand them. Theories of change, such as the Transtheoretical Model, on the
other hand, attempt to describe how behaviours change over time, and how they
can be changed. While behavioural theories are ‘diagnostic’ in the sense that they
are designed to explain the determinant factors underlying behaviour, change
theories are more pragmatic. They are developed in order to support interventions
for changing current behaviours or encouraging the adoption of behaviours
(Darnton 2008).

The Transtheoretical Model (TTM) of behaviour change integrates processes
and principles from different theories of behaviour change and intervention
(Prochaska & Velicier 1997). The model has its roots on psychotherapy and it has
been further established trough research on smoking cessation (Prochaska &
DiClemente 1983), followed by research and utilization on some 50 different
behaviours, including physical activity (Hall & Rossi 2008). The Transtheoretical
Model was one of the first to conceptualise behaviour change as a process rather
than a single event.

In their seminal study Prochaska and DiClemente (1983) established that
current and former smokers could be categorised into distinct groups with different
cognitive and behavioural tendencies when it came to smoking (Noar & Van Stee
2012). One group of smokers processed little information about smoking, spent
little time re-evaluating themselves as smokers and experienced few negative
reactions to the negative aspects of smoking, and did little to change their
environment to keep from smoking. Another group, in turn, were much more open
to information about smoking and spent more time evaluating their smoking habit
(Noar & Van Stee 2012, Prochaska & DiClemente 1983).

According to Noar and Van Stee (2012) the implications of this research were
significant and represented a ‘paradigm shift’ for the study of behaviour change.
This research was notabe in that it demonstrated that behaviour change is better
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conceptualised as a process, not as a single event. Moreover, based on these results,
Prochaska and DiClemente (1983) suggested that an individuals’ stage of change
could be evaluated, and based on the evaluation, messages and interventions
targeted and tailored to the stage of readiness to change health behaviours. At the
time, this idea was novel as in most cases smokers coming to treatment were
assumed to be ready for action. This research led on to the development of the
Transtheoretical Model (Noar & Van Stee 2012).

The central components of the Transtheoretical Model are stages of change,
self-efficacy, decisional balance, and processes of change (Prochaska et al. 1992).
The stages of change represent a temporal dimension of behaviour change
(Norcross et al. 2011). The five stages are: precontemplation, contemplation,
preparation, action, and maintenance®. In the precontemplation stage individuals
are not intending to take action within the next six months. In the contemplation
stage individuals are intending to make a change in the next few months, but have
not made a commitment to do so. In the preparation stage individuals intend to
change their behaviour within the next month. In the action stage individuals have
successfully made the behaviour change less than six months ago. In the
maintenance stage individuals have made the behaviour change more than six
months ago. In the TTM behaviour change is understood as a cyclical process
where most people relapse to previous stages several times before achieving
successful behaviour change (Prochaska et al. 1992).

2.4.1 Self-efficacy

The concept of self-efficacy was integrated into the TTM from Bandura’s (1977)
Social Learning Theory to refer to individuals’ confidence in their ability to sustain
target behaviour in various situations (Velicer et al. 1998, see also Subchapter
2.3.1). The TTM proposes that this situation-specific confidence increases with
each stage of change, and this is supported by empirical studies (Spencer et al.
2006).

According to Bandura (1986), people tend to avoid engaging in a task if their
self-efficacy beliefs are low. Strong self-efficacy beliefs are suggested to result in
more persistent efforts. Self-efficacy is also suggested to influence thought patterns

8 Sometimes a sixth stage, termination, is included as a final stage of change. In termination behaviour
is ‘permanently ingrained’. However, this stage can be seen as theoretical in nature (Clark & Janevic
2014, 15).
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and emotional reactions; people with low self-efficacy tend to believe things are
harder than they ‘really’ are, and tend to attribute failure to deficient abilities rather
than insufficient effort. Relatively accurate self-efficacy appraisal is considered
important since excessively high self-efficacy can also lead to the feeling that not
much invest in effort is needed (Bandura 1986).

Self-efficacy beliefs are influenced by various sources of self-efficacy
information. The most influential of these is an authentic mastery experience:
success in a behaviour raises efficacy beliefs whereas failure lowers them.
Vicarious experience is another source of self-efficacy information. It refers to
information that is acquired through observation of events or other people. Social
persuasion refers to verbal encouragement where individuals are persuaded to
believe that they can master a specific task. For instance, feedback is a way of social
persuasion. Physiological states such as pain, fear reactions, or fatigue, are also
suggested to influce self-efficacy (Bandura 1986). Bandura (1986) notes, that much
depends on the way an individual interprets this self-efficacy information. Further,
he suggests that the cognitive processing of self-efficacy information involves: a)
the type of information people attend to and use as indicators of efficacy, and b) the
combination of rules they employ to integrate information from different sources
in forming their self-efficacy beliefs. Although self-efficacy is context-specific,
enhanced self-efficacy is suggested to generalise to other situations as well, at least
within activities that are rather similar (Bandura 1986, 1997).

2.4.2 Decisional balance

Derived from Janis and Mann’s (1977) conflict model of decision making, the TTM
involves the evaluation of decisional balance, which refers to the relative weighing
of the pros and cons associated with behaviour change (Prochaska & Velicer 1997).
These can be understood as the motivators and barriers to behaviour. Health related
actions may be perceived as unpleasant, expensive, inconvenient, or time-
consuming, for example, and individuals’ weigh these costs of an action against the
perceived benefits.

Janis and Mann’s (1977) original model attempted to specify conditions in
which individuals will prioritise health issues and seek out information about, for
example, the consequences of actions. Janis and Mann (1977) identified five stages
individuals go trough in the decision-making process. In the first stage
communication conveys a threat or an opportunity. In this stage individuals ignore
this challenge, repeat it, or proceed to the next stage. In the second stage individuals
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consider the goals relevant to the decision and seek for alternatives. In the third
stage individuals evaluate the costs of each alternative, and in the fourth stage they
increasingly commit to action. In the final, fifth stage, individuals discard new
challenges and continue with implementing the decision (Janis & Mann 1977).

In the TTM it is suggested that decisional balance shifts as individuals progress
through the stages of change. In order for the behaviour to change, the benefits
should exceed the costs (Prochaska et al. 1992). In the context of exercise, it has
been found that precontemplators place emphasis on negative aspects of exercising,
including the time involved while maintainers focus on the positive aspects, such
as the increased feelings of confidence associated with exercise (Nigg & Cortneya
1998).

2.4.3 Processes of change

Processes of change represent the type of activities that are initiated or experienced
by individuals in their attempt to modify affect, behaviour, cognitions, or
relationships (Prochaska & DiClemente 1986) in order to produce progress in each
stage. Each process is a broad category of techniques, methods, and relationship
stances associated with different theories related to behaviour change (Norcross et
al. 2011). Different processes of change are emphasised in the five stages of change
(see Figure 3). Processes associated with each stage of change in the context of
exercise (adapted from Nigg et al. 2011)

Stage of change

Precontemplation Confemplation | Preparation Action Maintenance

Consciousness raising

Social liberation

@ Helping relationships | Helping relationships
L]

§ Self-re-evaluation

a —

° Dramatic relief

o

g Self liberation

=

o

Counterconditioning

Stimulus control

Reinforcement management

Fig. 3. Processes associated with each stage of change of the Transtheoretical Model
in the context of exercise (adapted from Nigg et al. 2011).
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The time spent in each stage may vary, but the tasks to be accomplished in the
stages are assumed to be invariant. The ten processes of change are: consciousness
raising, dramatic relief, environmental re-evaluation, self re-evaluation, social
liberation, counterconditioning, helping relationships, reinforcement management,
self liberation, and stimulus control (Prochaska et al. 1988). The five first processes
are experiental and cognitive processes which involve changes people make in the
way they think and feel about a behaviour.

Consciousness raising (increasing knowledge) stands for the efforts of an
individual to recall and seek information and to gain understanding and feedback
in order to increase consciousness about oneself and the problem behaviour (Velicer
et al. 1998, Woods et al. 2002). In this process individuals attempt to increase their
awareness about the negative consequences, the causes, and the cures of the
problem behaviour (Patten er al. 2000). In the context of physical activity and
exercise, individuals may attempt to increase their knowledge, for example, by
thinking about the health effects of sedentary lifestyle, or the negative influences
(weight gain, poor fitness) of not exercising, reading materials about exercising, or
watching television shows with exercise content.

Self-re-evaluation (comprehending benefits) refers to the emotional and
cognitive reassessment of values by the individual, with respect to the problem
behaviour (Velicer ef al. 1998). Individuals assess the way they feel and think about
the problem behaviour (Patten et al. 2000) and their own self image with and
without the behaviour (Prochaska er al. 1992). In this process individuals
comprehend the benefits of the healthier behaviour in contrast to the unhealthy one
and may also become aware of feelings of guilt towards the behaviour (Patten ez al.
2000). Self-re-evaluation can actualise, for instance by individuals considering
themselves no longer happy being inactive, or imagining themselves as active
persons instead of ‘couch potatos’ (Prochaska et al. 1992).

Dramatic relief (being aware of risks) refers to experiencing and expressing
feelings about the problem behaviour and potential solutions to the situation
(Prochaska et al. 1992). This can mean experiencing strong emotional reactions to
events associated with the problem behaviour, followed by reduced affect when
appropriate actions are taken; for example, deciding to do something about one’s
exercise habits after one’s grandmother is diagnosed with a heart disease, seeing
the effects of inactivity in others, or thinking about negative health consequences
of inactivity (McKenna & Francis 2003).

Environmental re-evaluation (caring about consequences to others) means
consideration and assessment of how problem behaviour affects physical and social
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environment (Patten et al. 2000, Woods et al. 2002) and can also include awareness
of how the individual can be a positive or negative role model to others (Velicier &
Prochaska 1997); for example, thinking about the effects of inactivity to spouse or
children.

Social liberation (increasing health opportunities) refers to individuals’
attempts to increase health opportunities and raise awareness, availability, and
acceptance of alternative, problem-free lifestyles in society (McKenna & Francis
2003). This can include noticing and using social conditions that support personal
changes (Woods et al. 2002). According to Patten et al. (2000) the need for an
increase in opportunities or alternatives for non-problem behaviours in society are
crucial, especially for those who are deprived or oppressed (see also Toscos &
Connelly 2010). Noticing and using social conditions that support personal changes
may include, for example, noticing exercise areas around oneself or joining an
exercise course.

Behavioural change processes involve people making changes to their
behaviour. Counterconditioning (substituting alternatives) refers to substitution of
alternatives for the problem behaviour. When concerning physical activity this can
mean replacing the sedentary lifestyle with more active behaviours and positive
experiences related to physical activity and exercising (Woods et al. 2002).
Counterconditioning requires the individual to learn to substitute healthy
behaviours for problem behaviours (Patten ez al. 2000).

Helping relationships (enlisting social support) represents trusting, accepting,
and utilizing the support of others during attempts to change behaviour. This can
mean seeking out social support to help initiate and maintain activity (Woods et al.
2002) and being open and trusting with those who are actively involved in helping
the individual to change behaviours (Patten et al. 2000). Enlisting social support
may mean trusting others and accepting their support in behaviour change, for
example, asking for help from a professional or a friend.

Reinforcement management (rewarding oneself, orig. contingency
management) stands for rewarding oneself or being rewarded by others for making
positive changes in behaviour. Rewards for exercising and being active could be,
for example, receiving praise from family, or buying oneself flowers after reaching
a goal (Patten et al. 2000, Woods et al. 2002).

Self-liberation (committing oneself) refers to choice and commitment to
change the problem behaviour. This includes choosing and making a commitment
to change (Woods ef al. 2002) but also the belief within individuals that they can
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change (Patten ef al. 2000). Self liberation may include telling oneself that one can
start exercising, setting a day to start or telling others about changing one’s lifestyle.

Stimulus control (reminding oneself) means reminding oneself of the positive
behaviours and avoiding situations that trigger the problem behaviours. The
individual needs to remove or avoid those stimuli that are associated with the
problem behaviour and replace them with prompts to participate in healthy
behaviours (Patten et al. 2000, Woods et al. 2002). Avoiding or countering stimuli
that elicit the problem behaviour can mean, for instance, keeping a set of exercise
clothes conveniently located or using the calendar to schedule exercise time.

During the earlier stages, the change processes associated with ‘the experiential,
cognitive, and psychoanalytic persuasions’ are considered to be most useful, while
the change processes associated with ‘the existential and behavioural traditions’
stimulate later stage transitions (Prochaska & Norcross 2013, 467). In other words,
cognitive processes such as consciousness raising and dramatic relief are
emphasised in the earlier stages of change to help individuals increase their
awareness of the advantages of behaviour change and move people affectively to
produce progress in these stages. Behavioural processes such as
counterconditioning, stimulus control, and reinforcement management, in turn, are
suggested to be relevant for those who are ready to take action, but can produce
resistance in precontemplators (Prochaska et al. 2008).

2.4.4 The model’s implications for information behaviour research

The stage of behaviour change is suggested to influence individuals’ information
seeking and processing strategies (Dutta-Bergman 2013, Prochaska 2008).
Descriptions of individual information seeking and avoidance are embedded in the
descriptions of stages and processes of change. According to Prochaska (2008)
individuals may be at the precontemplation stage because they are ‘uninformed or
underinformed’ about the consequences of a behaviour. Individuals may also be
‘demoralised’ about their ability to change behaviour after previous, failed attempts.
Either way, precontemlpators tend to avoid reading, talking or thinking about the
behaviour in question (Prochaska 2008).

Of the ten processes included in the Transtheoretical Model, the process of
consciousness raising is most evidently linked to information behaviour (see
Johnson & Case 2012). Consciousness raising refers to individuals’ efforts recall
and seek information and to gain understanding and feedback about their behaviour,
in order to increase consciousness about themselves and the problem behaviour
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(Velicer et al. 1998, Woods et al. 2002). In this process individuals attempt to
increase their awareness about the negative consequences, the causes, and the cures
of the problem behaviour (Patten ef al. 2000). It is suggested that this process may
be supported by encouraging subjects to read the materials they receive (Woods et
al. 2002) and by providing feedback, education, confrontation, interpretation, and
media campaigns (Prochaska et al. 1992, Prochaska & Velicier 1997).
Consciousness raising is considered to be an important process at early stages of
change.

According to Johnson and Case (2012, 43-44), it can be assumed that
individuals in the contemplation stage would seek information most actively. They
are seriously considering taking action and are gathering information to be used in
their decision making (Johnson & Case 2012). According to Dutta-Bergman (2013),
individuals in contemplation and preparation stages would be most likely to seek
out health information related to the behaviour in question. Johnson and Case (2012)
note that information seeking in later stages of change is likely to be used to confirm
and reinforce decisions that individuals have already made. According to them,
information seeking would then prevent individuals from relapsing to previous
stages of change (Johnson & Case 2012). Empirical studies on information
behaviour in different stages of behaviour change processes are very rare (see
Joinson & Banyard 2003 and Bar-Ilan et al. 2006 for exceptions).

As discussed earlier (see Subchapter 2.3.1), information behaviour may also
be associated with self-efficacy beliefs which, according to the TTM, increase by
stage of change. Empirical studies in the field of information studies suggest that
people with high health self-efficacy are prone to seek exposure to health
information. This would imply that active information acquisition would be most
prominent in late stages of change where self-efficacy beliefs are high.

2.4.5 Critique of the Transtheoretical Model

The TTM has been widely used particularly in health settings, but it has also been
widely criticised. Originally the model was developed in the context of smoking
and there are doubts whether the model is adaptable to non-addictive behaviours
(Povey et al. 1999), such as physical activity and exercise. In the context of physical
activity interventions, its limitations include the notion of the complexity of
physical activity behaviour, the lack of validated staging algorithms, and the
possibility that physical activity behaviour is influenced by factors not yet included
in the TTM (Nigg et al. 2011). Moreover, the incongruent philosophical
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perspectives (Nigg et al. 2011), classification into distinct stages as opposed to
continuous process (Armitage 2009, Brug et al. 2005, Nigg et al. 2011), and the
relevance of time frames (Lippke et al. 2009) have been questioned. Furthermore,
numerous inconsistencies are suggested to exist regarding the application of the
TTM to interventions (Hutchison et al. 2009).

This study draws mainly from individually focused theories of health
behaviour and information behaviour. Overall, individually focused theories of
behaviour have been criticised for the social ‘gap’ in them (Morris et al. 2012), as
well as for their ignorance of the context (Ong et al. 2014). Often, the impact of
social contexts is vastly underestimated, and society treated as an external factor
(Morris et al. 2012). Furthermore, most health behaviour and behaviour change
models rely on a model of a person as a rational decision maker, who is subject to
motivational forces but essentially being the one making decisions and following
them trough. The roles of emotions and situational variables are relatively
underplayed (Pitts 1998). These limitations are acknowledged in this study.

Individually focused models are often highly intuitive and explicit, when
compared to the more abstract and diffuse influences of social structures, and can
therefore be considered useful. Moreover, it is evident that individuals do play a
role in deciding upon their own health behaviour (Morris et al. 2012). Interpersonal
(social, cultural) factors are taken into account in the study in terms of socio-
demographic factors, which are known to play an important role in shaping
individuals’ health-related behaviours. Moreover, although the Transtheoretical
Model is adopted as part of the framework of this study, the study does not attempt
to test its explanatory power, nor does it adopt its philosophical background
assumptions.

2.5 Everyday health information literacy

2.5.1 Health information literacy and related literacies

The concept of health information literacy was introduced in early 2000’s ‘to
increase health literacy by fostering . . . an understanding of the role that health
information literacy plays in empowering people to read, understand, and act’
(Medical Library Association 2003). According to the working definition of the
Medical Library Association Task Force on Health Information Literacy, health
information literacy includes the abilities to ‘recognize a health information need;
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identify likely information sources and use them to retrieve relevant information;
assess the quality of the information and its applicability to a specific situation; and
analyze, understand, and use the information to make good health decisions’
(Medical Library Association 2003). The definition was framed within two related
concepts: health literacy and information literacy.

Information literacy can be defined as a set of abilities enabling individuals to
‘recognize when information is needed and have the ability to locate, evaluate, and
use effectively the needed information’ (American Library Association 1989).
Information literacy is understood to form the basis of lifelong learning (Lau 2006)
and is considered to be the key to empowerment and ‘survival’ in the information
age (Yates ef al. 2012). The concept of information literacy has mainly been applied
in educational settings, but more recently the focus has expanded to everyday life
context as well. However, this field of study has been identified as a significant gap
in research (Lloyd & Williamson 2008, Partridge et al. 2008).

Health literacy can be defined as ‘the degree to which individuals have the
capacity to obtain, process, and understand basic health information and services
needed to make appropriate health decisions’ (U.S. Department of Health and
Human Services 2000). Health literacy is often understood as the basic reading and
numerical skills that are needed to be able to function in the health care
environment (Baker 2006). More recently the focus of health literacy research has
shifted to a wider variety of social, personal and cognitive capabilities, such as
critical thinking, problem-solving, information seeking and communication (Chinn
& McCarthy 2013, Mancuso 2009). However, most studies still investigate health
literacy as a set of basic reading and numeracy skills (Jordan et al. 2011, Mancuso
2009). The way in which health literacy has been operationalised in these studies
directs investigation to detecting individuals with limited basic literacy. Measures
such as the Test of Functional Health Literacy in Adults (TOFLA) and the Rapid
Estimate of Adult Literacy in Medicine (REALM) are not well-suited for
investigating literate populations, and do not represent the health information
related challenges people face in their everyday life (Niemela et al. 2012). There is
also a lack of studies on health literacy in non-medical settings and on generally
healthy individuals (Mancuso 2009).

Nutbeam (2000) suggests that there are three levels of health literacy: 1) basic
literacy (basic reading, writing and literacy skills), 2) communicative literacy
(communicative and social skills that influence health), and 3) critical literacy
(higher level cognitive and social skills required to ‘critically analyze information,
and to use this information to exert greater control over life events and situations
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through individual and collective action to address the social, economic and
environmental determinants of health’). The concept of critical health literacy can
be further divided into three components: the critical appraisal of information, the
understanding of the social determinants of health, and the engagement in
collective action (Chinn 2011, Nutbeam 2000, 2008). The level of an individual’s
health literacy is understood to remain relatively stable over time. Yet, it may
improve with education and decline if a person’s cognitive functioning deteriorates
for some reason (Baker 2006).

Other related concepts for health information literacy include health numeracy
and eHalth literacy. Health numeracy refers to the ability to use and understand
quantitative health information (Ancker & Kaufman 2007°), and eHalth literacy to
‘the ability to seek, find, understand, and appraise health information from
electronic sources and apply the knowledge gained to addressing or solving a health
problem’ (Norman & Skinner 2006).

Overall, the definitions of health literacy (and other related literacies) and
health information literacy overlap to some extent. For example, according to
Lloyd et al. (2013), health literacy is an expression of information literacy in health
context. Niemela et al. (2012) and Eriksson-Backa et al. (2012), in turn, use the
concept of health information literacy to combine the concepts of health literacy
and information literacy.

Within Nutbeam’s three-level-categorisation of health literacy (basic,
communicative, critical), the topic of this study can be seen to fall into the former
two categories and especially to the domain of critical appraisal of information.
Basic health literacy skills are the basis of higher level cognitive abilities. However,
although having adequate basic health literacy, people may lack the necessary
competencies to find and use health information (Andrews et al. 2005). The
concept of health information literacy is directed especially towards literate
populations (Niemela ef al. 2012).

° Lack of health numeracy is suggested to contribute to skepticism towards science and poor assessment
of risks to health. This can lead to ignoring or underestimating the cosequences of health behaviours.
For example, a person may refuse to believe that smoking is causally linked to the development of lung
cancer if he has trouble in understanding probability statements. Innumeracy can influence perception
of risk since many health issues are expressed in terms of statistical probabilities (Johnson & Case 2012).
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2.5.2 Perspectives to health information literacy

Health information literacy may be approached from several theoretical
perspectives (Limberg et al. 2012, Yates 2013). According to Yates (2013), there
are three distinct theoretical perspectives to (health) information literacy:
behavioural, relational, and socio-cultural'’. From the relational perspective, focus
is placed in information literacy as individuals themselves experience it. Yates
(2013, Yates et al. 2012) has studied older adults’ health information literacy from
this perspective in an everyday context. From a socio-cultural viewpoint, the focus
is placed on the social settings, in which health information literacy is developed
(Lloyd 2005, Lloyd et al. 2013, Tuominen et al. 2005). Studies by Lloyd (2005) for
example, draw from this perspective.

In this study the Medical Library Association’s (2003) definition of health
information literacy is adopted and health information literacy is understood from
a behavioural perspective (see e.g. Yates 2013); as skills or competencies of a
person. This does not mean, however, that health information literacy would be
seen as disconnected from socio-cultural aspects. Literacy is not seen only as an
‘individual achievement’ but also as a socio-cultural advantage (see Budd & Lloyd
2014). Criticism towards the behavioural perspective on information literacy has
focused on the standards and models developed for information literacy education.
Information literacy is considered to be a complex set of skills that these ‘recipe’
or ‘tick the box’ type of standards often fail to encompass. Moreover, most of these
standards have been developed in educational context and may not therefore
transfer well to everyday life contexts (Yates 2013, Webber & Johnston 2000).

According to Niemela et al. (2012), the concept of everyday health information
literacy puts health information literacy in everyday life contexts, as a concept for
studying laypersons’ general and nonprofessional abilities related to health
information. Based on the MLA’s (2003) definition of the concept of health
information literacy, Niemeld et al. (2012) designed a 10-item screening tool
‘aiming to detect individuals with problems related to their interest and motivation,
finding, understanding, evaluating and using health information but being literate
at the average level’. On the basis of a factor analysis, they identified three

1 Limberg et al. (2012), on the other hand discuss the perspectives of phenomenoraphy, sociocultural
theory, and Foucauldian discourse analysis on studying information literacy, and Budd and Lloyd (2014)
distinguish between approaches where information literacy is seen as 1) metacognition, 2) a practice ‘as
a social site that is connected to other practices’ 3) literacies; socio-material practices (sociocultural
approach), 4) ‘boundary activity’.
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independent factors, namely, motivation, confidence, and evaluation, as ‘most
fundamental aspects of everyday health information literacy among the literate
population’. Moreover, the perceived ability to understand health related
terminology was considered as an essential element of everyday health information
literacy. Niemela et al. (2012) acknowledge that there are no rapid methods to
screen overall everyday health information literacy. However, they found that with
the screening tool individuals who had difficulties in areas of everyday health
information literacy could be identified. According to them, the tool could be used
to separate respondents whose answers are biased to the extreme alternatives,
which indicates problems in health information literacy (Niemelé et al. 2012). This
screening tool is used in this study (see Subchapter 3.2.2).

2.5.3 Determinants and outcomes of health information literacy

Health information literacy research has focused on health professionals’ health
information literacy and the roles of libraries and librarians in the promotion of
health information literacy (Shipman et al. 2009, Yates et al. 2012). In everyday
life settings, health information literacy has been studied among upper secondary
school students (Niemeld et al. 2012), adults attempting to manage their weight
(Marshall et al. 2012), individuals with high risk for metabolic syndrome (Enwald
et al. 2015b), and older adults (Yates 2013, Eriksson-Backa et al. 2012, Gazibara
et al. 2015, Hallows 2013). Whereas health information behaviour studies have
concentrated on various psychological variables that influence individuals’ actions
to seek health information (see Subchapter 2.3), studies on health literacies have
focused on the socio-demographic determinants and outcomes of these literacies.

Determinants

Basic health literacy is understood as a social determinant of health. Inadequate
health literacy is recognised to contribute to health inequalities, since it is more
prevalent among lower socio-economic groups, ethnic minorities, the elderly, and
those with long-term conditions or disabilities (Chinn & McCarthy 2013).
Moreover, inadequate basic health literacy has been found to be more prevalent
among males than females (Paasche-Orlow & Wolf 2007). Drawing on earlier
literature, Paasche-Orlow and Wolf (2007) argue that social (e.g. income, social
support, culture, language), physical (e.g. memory, hearing, vision), and
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demographic (e.g. ethnicity, education, age) factors together determine health
literacy.

In terms of health information literacy evidence of its determinants is not as
comprehensive. Among young people, a positive association has been found
between health information literacy and female gender (Niemeld et al. 2012).
Eriksson-Backa et al. (2012) found that among older adults men were more
confident in their ability to use obtained health information. Other dimensions of
health information literacy, however, were not associated with gender in their study
(Eriksson-Backa et al. 2012). The study also showed that among older adults,
education was clearly related to differences in health information literacy: more
highly educated had a higher level of health information literacy. Educated people
have been found to be more aware of existing nutrition information sources and use
more ‘reliable’ sources such as web pages endorsed by nutrition specialists
(Niedzwiedzka et al. 2014). Low educational level has also been associated with
information overload (Kim et al. 2007). According to Kim and colleagues (2007),
the findings indicate that overload is strongly predicted by health information
literacy skills. Higher education has also been associated with openness regarding
dissonant information (see Case 2007, 98). Already in the 1960’s Sears and
Freedman (1967) found that people were open to dissonant information if the
information was estimated to be highly useful or if the person already knew a lot
about the topic, and that educated individuals were more likely to be open to this
information. Ivanitskaya et al. (2006) focused on university students’ skills on
finding quality information on a specific health topic and found that self-
perceptions of these skills tended to increase with increasing level of education.
However, self-estimated skills were only weakly associated with more directly
measured skills (Ivanitskaya et al. 2006).

Outcomes

Previous research clearly indicates that basic health literacy is positively associated
with health promoting behaviour as well as physical health, at least among the
elderly and in specific patient populations (Berkman et al. 2011). Low health
literacy has consistently been shown to associate, for example, with poorer health-
related knowledge and comprehension, and among elderly persons, with poorer
overall health status (Berkman et al. 2011). For example, among older people, poor
basic health literacy has been found to associate with poorer walking speed, lung
function, grip strength, body mass index, and count of natural teeth (Mottus ef al.
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2014), and even with death (Baker ef a/. 2007). In younger populations basic health
literacy has been associated with health-promoting eating behaviour (Chang 2011,
von Wagner et al. 2007), being a non-smoker (von Wagner et al. 2007), lesser use
of alcohol and drugs, less dental diseases, and general healthy lifestyle (Berkman
et al. 2011). Despite these findings, the evidence for the association between health
literacy and health behaviours, as well as with physical health is inconsistent and
insufficient (Berkman et al. 2011). It has also been suggested that poor health
literacy is associated to poorer health largely because it reflects general cognitive
ability, and educational or occupational levels of populations (Mdttus et al. 2014).

So far there is little evidence on whether communicative and critical health
literacy (see Nutbeam 2000, 2008, Chinn 2011) or health information literacy are
associated with health promoting behaviours and physical health. Eriksson-Backa
(2014, Eriksson-Backa et al. 2012) has studied the connection between health
information literacy and health among older adults. Her studies indicate that there
are associations between aspects of health information literacy and self-rated health
(Eriksson-Backa ef al. 2012), and that health information literacy is associated with
the level of HDL cholesterol and body mass index (Eriksson-Backa 2014). In
Palsdottir’s (2008) study, a critical approach to the selection of information sources
and low information behaviour barriers, such as the ability to understand
information, were related to healthy behaviour. Lam and Lam (2015) investigated
how ‘competency of health information acquisition’ was associated with intentions
to act in a health promoting way. They found that competency of health information
acquisition both online and offline were associated with these intentions. Basic
health literacy, in turn, was not (Lam & Lam 2015). Furuya et al. (2013) found a
positive association between communicative/critical health literacy and self-
reported health.

The level of eHealth literacy (see Subchapter 2.5.1) has been studied in relation
to health outcomes with somewhat inconclusive results: For example, Mitsutake et
al. (2012) found that eHealth literacy was positively associated with knowledge in
and screening for colorectal cancer. Paek and Hove, (2012) on the other hand, did
not find any association between health status and eHealth literacy among
adolescents.

To the author’s knowledge, no explicit models on the mechanisms through
which health information literacy influences health have been introduced. However,
there are several models on health literacy and its outcomes. For example, Berkman
and colleagues (2011) present a ‘logic model’ on the relationship between health
literacy and its outcomes for the basis of a systematic review. In their model
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outcomes of health literacy include knowledge and self-efficacy, which influence a
variety of other outcomes. Knowledge is suggested to influence attitudes and skills
(e.g. self-monitoring, seeking additional health information), as well as self-
efficacy. Together with social norms, attitudes, and self-efficacy lead to behavioural
intent and, provided that the individual has sufficient skills and recources, initiation
of and adherence to behaviours, and through them physical and mental health
outcomes (Berkman et al. 2011).

The model also provides possible explanations to the associations between
health information literacy and health outcomes. The concept of health literacy
cannot be replaced with that of health information literacy in this model, however,
since health information literacy, by definition, already includes specific
competencies that in this model are understood as skills (e.g. seeking additional
health information).

2.6 Health information literacy and health information behaviour

There is an intuitive connection between people’s abilities to access and use
information (information literacy) and the actions of information acquisition,
avoidance and use (information behaviour). However, the relationship between
information behaviour and information literacy has not been thoroughly
investigated (Longo et al. 2010, Nesset 2014). Although these research fields have
been rather disconnected (Julien & Williamson 2011, Limberg & Sundin 2006,
Nesset 2014), there is an overlap between information literacy and behaviour in
both conceptual and empirical levels (Julien & Williamson 2011).

Hepworth et al. (2014, 51) acknowledge that both concepts concern ‘the
interaction and experience of a person or a group with information’. According to
them, information behaviour research has focused on the aspects and factors
influencing information behaviour, while information literacy research has studied
the individual capabilities needed to interact with information. Both aspects and
factors have been approached from social, psychological, behavioural as well as
environmental perspectives. Moreover, information literacy research has focused
on ways to enhance individuals’ information literacy, whereas studies on
information behaviour tend to have a more theoretical focus (Hepworth ef al. 2014).

Hepworth et al. (2014) argue that information literacy could be seen as a sub
set of information behaviour, and that one aspect of information literacy could be
described as metacognition associated with information behaviour. In a health
setting Yates et al. (2012) defined the concept of health information literacy as
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‘using information to learn about health’. Niedzwiedzka et al. (2014) studied the
determinants of information behaviour and information literacy related to healthy
eating habits among Internet users in five European countries. They focused on, for
example, people’s awareness of health information sources, reading nutrition labels,
and seeking for nutritional information. However, a clear definition of the concepts
of health information literacy and behaviour or their connections was not presented
in the study. Eriksson-Backa et al. (2012) used the concept of health information
literacy ‘to describe health-related information behaviour, including needs, seeking
and use of information related to health or medicine’.

Eriksson-Backa’s studies have focused on the assessment of everyday health
information literacy as individuals’ health information needs, use of information
sources, perceptions of information quality, and ability to understand information
(Eriksson-Backa 2005, Eriksson-Backa et al. 2012). These studies are among the
few that have focused on the association between health information literacy (as
skills or abilities) and health information behaviour (as actions). Eriksson-Backa et
al. (2012) found that, among elderly people, elements of health information literacy,
such as the ability to decide when information is needed, the confidence in finding
information, and evaluation of the trustworthiness of information, were associated
with active health information seeking. Similarly, among young adults in differing
health situations, those who were more active at seeking information were also
more health information literate (Eriksson-Backa 2005).

Palsdottir (2008) studied information behaviour in relation to elements that
could be understood as health information literacy. She studied individuals’
perceptions of costs, awareness of information, beliefs about the availability,
accessability and trustworthiness of information, and the ability to interpret or
understand information, and conceptualised them as the ‘information behaviour
barriers’ (Palsdottir 2008, see also Savolainen 2015 for a conceptual analysis on
cognitive barriers to information seeking). Palsdottir (2008) discovered that high
information behaviour barriers were associated with passive information
acquisition. Moreover, according to Ek and Heinstrom (2011), people with high
interest in health information and low information avoidance seem to possess
relatively more cognitive, affective, and instrumental personal resources which are
important in terms of information behaviour in stressful contexts. Also, it has been
suggested that poor health information literacy predisposes people to the
experience of information overload (Kim et al. 2007).

DuBenske et al. (2009) studied cancer caregivers’ orientation to information
and their perceived ability to obtain and use information in health care settings.
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They used the concept of information competence for this ability and understood it
as a domain of self-efficacy. They found that those who ‘endorsed greater
information engagement’ (orientation toward information gathering and continued
interaction with health information), also reported greater information competence.
In turn, higher information apprehension (‘underlying discomfort’ with health
information) was associated with poorer information competence. Andrews et al.
(2005) suggest that health information literacy may be affected by a person’s self-
efficacy, which, in tun, may influence information seeking. Lack of understanding
or misconceptions about health issues, including an individual’s perception of risk,
may affect whether or not one will seek information on an issue.

Overall, perceived lack of skills may lead to a lack of interest as shown by
Millward (2003) in a study on older adults’ use of the Internet. The findings of
Feufel and Stahl (2012) support this possibility; they found that poorly skilled
participants doubted the quality of information found online primarily because they
doubted their own skills. Moreover, they were easily distracted by unrelated
information, and searched information to confirm their preconceived opinions,
such as ‘vaccinations are harmful’ (Feufel & Stahl 2012, see also Hallows 2013).
The risk information seeking and processing model by Griffin ez al. (1999, see also
Yang & Aloe 2014) suggests that ‘perceived information-gathering capacity’,
among other factors, would moderate the relationship between perceived lack of
knowledge and information seeking. Yang and Kahlor (2013) applied this model in
a study on seeking and avoidance of climate change information and found that
people who were confident in their abilities to engage in information seeking (to
find and understand information) were not likely to avoid information (Yang &
Kahlor 2013). However, the connection between information seeking and
‘perceived information-gathering capacity’ was not as evident in their study (Yang
& Kahlor 2013).

2.7 Summary of the theoretical part of the study and research
questions

This study focuses on two main themes: health information behaviour which is
studied in a physical activity and exercise context, and in relation to the stage of
behaviour change, and health information literacy, which is studied in a more
general health context and in association with various health behaviours and
physical fitness. The study participants, young Finnish men, represent a population
of generally healthy individuals.
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2.7.1 Health information behaviour and related research questions

The interest in individuals’ health information behaviour has evoked research on
the ways people need, seek, organise, give, share, use, and avoid heath-related
information, who does and who does not engage in these behaviours, and their
relationship to health behaviour (Anker et al. 2011, Lustria 2007, Oh 2011, Robins
et al. 2010, Warner & Procaccino 2004). These earlier studies clearly indicate that
health information behaviour, health behaviour, and health are associated with each
other. Seeking health information seems to be indicative of a proactive attitude
towards health (Johnson & Case 2012), and health promotive behaviours may be
seen as outcomes of information acquisition. At the same time, individuals’ health
status may influence their information behaviour (Andreassen et al. 2007, Fox &
Rainie 2000, Eriksson-Backa 2003, Beverley et al. 2007).

So far, health information behaviour research has focused on goal-directed
seeking of general health information (Anker ef al. 2011), or on information about
serious health conditions such as HIV/AIDS (Veinot 2009), diabetes (Longo ef al.
2010), and cancer (Johnson 1997). The health information behaviours of healthy
individuals as such (Palsdottir 2008), or in relation to their ongoing health
conditions, such as physical activity or exercise (Anker ef al. 2011), have been less
examined. Studies have often focused on purposive information seeking and the
information needs that motivate this behaviour (Case 2007). However, health
information is not necessarily purposefully sought, but rather encountered by
chance (Palsdottir 2008). People may also avoid information for various reasons
(Sairanen & Savolainen 2010). Health information seeking and avoidance are often
assumed to be ‘all or nothing’ phenomena, in that people either seek or do not seek
information, rather than being a behavioural continuum that is determined by a
range of factors (Case 2007). Moreover, often the focus of studies has been on
people who search for health information from the Internet. Therefore, there is a
need for further knowledge that examines people’s search for health information
from the broader information environment (Lambert & Loiselle 2007).

Previous research indicates that various socio-demographic factors (e.g. sex,
age, educational level, income) and psychological characteristics, such as self-
efficacy and the perception of threat, underlie health information related activities.
However, the stage of behaviour change has not been studied as a possible
antecedent for health information behaviour. In the Transtheoretical model of
behaviour change (Prochaska & DiClemente 1983), concrete strategies on how to
design interventions for individuals in different stages of change are provided, and
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individuals’ information processing is embedded in the descriptions of different
stages and processes of change. Yet, information behaviour in relation to this
process has not been extensively investigated.

In this study information behaviour is investigated in the context of physical
activity and in relation to individuals’ readiness to change their exercise behaviour.
Thus, the study focuses on information behaviour in relation to health promotive
activities, rather than illness-related behaviours. The stage of change is behaviour
specific, and thus health information behaviour is also studied behaviour-
specifically. The purposive seeking of information, but also other modes of
information acquisition as well as the avoidance of information, are being studied
(see Figure 4). The frequency of these behaviours, rather than their mere prevalence,
is being investigated, and the study is not limited to information behaviour in
relation to a specific channel or source. Moreover, the study participants’
information needs and preferences for feedback types are investigated.
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The focus of the study is in the relationship between information behaviour and the
readiness to change exercise behaviour. However, since earlier research shows that
health information behaviour as well as health behaviours are related to socio-
demographic factors, these are also taken into account in the study.

In terms of health information behaviour, the study attempts to respond to the
following research questions (RQ’s):

- RQI.1: How frequently do young men experience information needs, acquire
information, or avoid it in a physical activity context?

- RQI1.2: What kind of preferences do they have for physical activity feedback;
do they prefer feedback based on normative, ipsative or theoretically driven
message tactics?

—  RQL.3: Does their information behaviour vary according to the stage of
exercise behaviour change?

- RQL1.4: Are other factors related to the readiness to change exercise behaviour
(self-efficacy, decisional balance, processes of change) associated with
information behaviour in this population?

-  RQL.5: Do the young men’s information needs, practices to acquire
information, avoidance, or preferences for feedback message tactics vary
according to their socio-demographic characteristics?

2.7.2 Health information literacy and related research questions

Research on health information literacy in everyday life settings is scarce. Basic
health literacy, that is, the ability to read and understand medical text, has been
studied rather extensively among different patient populations and in medical
settings (Mancuso 2009). Health literacy is suggested to influence health
knowledge and self-efficacy, which contribute to a variety of other outcomes.
Empirical research indicates that health literate people engage in more health
promotive behaviours and are healthier than those with inadequate health literacy
(Berkman et al. 2011). Moreover, inadequate health literacy is recognised to
contribute to health inequalities between socio-economic groups (Chinn &
McCarthy 2013). However, basic health literacy does not represent the health
information related challenges generally literate people face in their daily lives. The
concept of information literacy directs attention to the higher-level abilities that are
needed in order to find, evaluate, and use health information. In health settings, the
concept of health information literacy is used for these abilities. So far, health
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information literacy research has mainly focused on health professionals’ health
information literacy and the roles of libraries in promoting health information
literacy (Shipman et al. 2009, see also Yates 2013). Overall, information literacy
has been studied mainly in educational contexts, and there is a gap in research on
information literacy in people’s everyday lives (Lloyd & Williamson 2008,
Partridge et al. 2008).

Everyday health information literacy as skills or competencies of a person has
been studied among general upper secondary school students (Niemeld et al. 2012),
individuals with metabolic syndrome (Enwald et al. 2015b), and older adults
(Eriksson-Backa et al. 2012). These studies indicate that health information literacy
is associated with socio-demographic characteristics such as gender (Niemela et al.
2012) and education (Eriksson-Backa et al. 2012). Moreover, aspects of health
information literacy have been associated with self-rated health (Eriksson-Backa et
al. 2012) and health behaviour (Palsdoéttir 2008).

Socio-demographic Everyvday health Health behaviour
characteristics information literacy and physical fitness

Fig. 5. The conceptual framework of Studies lll and IV

In this study young men’s everyday health information literacy is studied in relation
to their socio-demographic characteristics, health behaviours, and physical fitness.
A simplified conceptual framework (see Figure 5) is adopted for this section of the
study. Young men’s socio-demographic characteristics are expected to be
associated with their everyday health information literacy which, in turn, is
anticipated to be positively associated with health promoting behaviours and good
physical fitness. Moreover, as previous research clearly shows, socio-demographic
characteristics are important determinants of health behaviours, as well as of
physical health. This association is also acknowledged (see Figure 5).

In terms of this theme, the study attempts to respond to the following research
questions:
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- RQ2.1: How do young men perceive their own health information literacy in
an everyday life context?

- RQ2.2: How is young men’s everyday health information literacy associated
with their socio-demographic background, namely, age, education, living
arrangements, current occupation, and parents’ occupation?

- RQ2.3: How is young men’s everyday health information literacy associated
with their

— RQ2.3a: health behaviour (physical activity, dental hygiene, smoking,
eating habits), and

— RQ2.3b: physical fitness (body mass index, body composition, aerobic
fitness, grip strength)?

- RQ2.4: Are these associations independent of the socio-demographic
background of the young men?

2.7.3 Health information behaviour in relation to health information
literacy and related research questions

Although there is an intuitive connection between health information behaviour and
health information literacy, this association has rarely been studied (Longo et al.
2010, Nesset 2014). Overall, these research fields have been rather disconnected
(Julien & Williamson 2011, Nesset 2014). Despite this, the research so far gives
some clues as to the possible relationships between health information behaviour
and health information literacy. Eriksson-Backa’s (2005, Eriksson-Backa et al.
2012) and Palsdoéttir’s (2008) studies indicate a positive connection between health
information literacy and active health information seeking.

In the present study, information behaviour is studied in the context of physical
activity and exercise, and healh information literacy in relation to a more general
health context. With regard to this theme, the study focuses on active seeking and
avoidance of physical activity and exercise information. Everyday health
information literacy is studied in relation to these actions. Moreover, the stage of
exercise behaviour change is taken into account in the study. The study attempts to
determine whether there are any associations between information seeking and
avoidance, and health information literacy and the stage of change, and if so, to
assess the strength of these associations (see Figure 6).
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change

Fig. 6. Conceptual framework for Study V.
The research questions are set as follows:

- RQ3.1: How is everyday health information literacy associated with the
frequency of seeking and avoidance of physical activity and exercise
information among young men?

- RQ3.2: Is everyday health information literacy more strongly associated with
these behaviours than individuals’ stage of exercise behaviour change?

The study attempts to fulfill its aim by answering these research questions
(Subchapters 2.7.1, 2.7.2, and 2.7.3) by empirical investigation. The following
chapter describes the empirical study.
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3 Empirical study

3.1 Methodological choices

The philosophical perspective of this study is based on the ideas of critical realis'!.
This philosophical approach derives from the ontological understanding that there
is a world outside and independent of the human mind (reality), and that we are
able to observe only some aspects of this world. The critical realist approach thus
includes the idea that ontology (the theory of being) is distinct from epistemology
(the theory of knowledge) (Alvesson & Skdldberg 2009, Bhaskar 1975).

The main aim of this study is to increase the understanding of young men’s
health information literacy and behaviour. The study does not, however, build on
interpretive approach that strives to understand and interpret the world in terms of
its actors'2. From the viewpoint of critical realism, knowledge is seen as construed.
However, critical realist researchers emphasise that there is a mind-independent
reality behind this knowledge (Alvesson & Skoldberg 2009). Thus, critical realism
diverges also from positivistic views, which see reality consisting of what is
available to our senses (Alvesson & Skoldberg 2009, Gray 2014). Critical realism
can be seen as an approach that diminishes the differences between social and
natural sciences. Therefore, it may be especially appropriate for multi- or
interdisciplinary research such as the present study (Wikgren 2005).

According to Bhaskar (1975), a distinction should be made between transitive
and intransitive objects of knowledge in the world: intransitive objects are ‘real’
things, structures and mechanisms, while transitive objects include theories, models
and methods, for example, which are subjective by nature (see also Johnston &
Smith 2010). Thus, the reality is seen as material, though changing, but also as
dependent on theories and concepts, that is, as a defined, an interpreted, and a
constructed entity (Sayer 1992, 2000). According to Bhaskar (1975) the empirical
domain must be distinct from the actual and the real (Budd 2010). The actual
domain is the domain of events (Johnston & Smith 2010). The empirical domain,
on the other hand, is what people may experience. Things of the actual domain
cannot be experienced as such, but people may perceive ‘empirical traces’ of those

' Danemark (2002) notes that critical realism is not a homogenous movement within social sciences,
and there are many perspectives and developments within it. However, the basic elements of this
approach seem fairly similar across approaches.
12 From interpretive approach the focus would be in understanding multiple perspectives and the way
they are constructed through social interaction.
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events. Furthermore, as our senses are limited and perceptions subjective,
experiences will vary from one person to another (Johnston & Smith 2010). Behind
events there is the domain of real which includes the structures and mechanisms
that give rise to the actual and empirical (Alvesson & Skdldberg 2009, Johnston &
Smith 2010). Material objects, as well as ideas and discourses, for example, are
seen as real in the sense that they work as generative mechanisms that have causal
effects (Alvesson & Skoldberg 2009). The relationships between the three domains
are nested (see Table 1): the mechanisms, events, and experiences are all included
in the domain of real; events and experiences are also actual; and experiences are
also empirical.

Table 1. Bhaskar’s three domains.

Level Domain of real Domain of actual Domain of empirical
Mechanisms X

Events X X

Experiences X X X

Originally, the critical realist approach was applied to natural sciences that
investigate intransitive objects. However, it is argued that the principles of critical
realism also apply to social sciences research, where transitive objects are under
study (Johnston & Smith 2010). Wikgren (2005) and Budd (2010) have discussed
the applicability of this approach in the field of information studies. According to
Wikgren (2005), the idea of domains of reality implies that complex social
phenomena, such as information need, seeking, and use, cannot be explained in
terms of mechanisms or processes working at just one level, be it personal,
cognitive, discursive, or socio-cultural. Furthermore, none of these levels, nor the
causes of what occurs on these levels, can be reduced to another level (Bhaskar
1975, see also Wikgren 2005). The critical realist concept of a stratified ontology
makes it possible to analytically investigate the relationship between different
levels of reality without collapsing the one into the other. For example, the context
of our action has structural and cultural conditions that affect us as individual
human beings (Archer 1995).

The selection of methods goes hand in hand with the philosophical perspective
of the study. Usually interpretistic researchers choose qualitative methods whereas
positivistic researches rely on quantitative approach to studying a phenomenon
(Gray 2014). The ideas of critical realism support methodological pluralism,
because the levels of reality are seen to vary in regard to how they can best be
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analysed (Danermark ef al. 2002). Nonetheless, this does not mean that all methods
are equally suitable (Wikgren 2005); different methods can be used in studying
different levels of context (Kari & Savolainen 2003).

From a methodological point of view, according to Delanty (1997, 130), critical
realism aims at unifying three approaches: 1) it defends the possibility for causal
explanation, 2) it recognises the idea that social reality construes in communication
but does not end up in constructivistic conclusions, and 3) it includes a dimension
of social criticism. Critical realists argue for ‘a shift from prediction to explanation,
the use of abstraction, and reliance on interpretive forms of investigation’ (Wikgren
2005, 13). Bhaskar (1979) argues that critique presented for example in the
hermeneutic tradition (towards the positivistic one) is problematic, since it leads to
adopting such anti-naturalistic position to the philosophy and methodology of the
social sciences that separates the social sciences strictly from the natural sciences.

Defending the possibility for causal explanation does not mean that a
phenomenon would have clear or simple causes. On the contrary, critical realists
emphasise the complexity of social life and its explanations. Critical realists tend
to ‘generate tendencies rather than inevitable, specific and measurable conditions’
(Alvesson & Skoldberg 2009, 42). Thus, causality should not be understood as
universal, predictable patterns, but as contextual and evolving. The explanations of
social phenomena can focus on different levels of social life and be based on very
different background assumptions. These explanations are extremely rarely simple
(if X then Y) (Alvesson & Skdéldberg 2009). Moreover, Sayer (1992) emphasises
that whether natural or social objects are under research, our observations are
always liable to the applied theories, concepts and perspectives.

This study draws from the integration of several models and theories to fulfil
its aim. The Transtheoretical Model is applied to describe the way people change
their exercise behaviour. As the name of this theory implies, it is construed by
eclectically including several theories into one unifying theory of behaviour change.
Yet, the model exists ‘within a positivist and cognitive-rational paradigm where the
main focus is to predict and control’ (Buchan et al. 2012, 7). Furthermore, models
depicting both information behaviour and practices were utilised to guide the study,
although they may be seen as conflicting in terms of the philosophical perspectives
they derive from. However, the present study does not seek to test these models as
such but rather uses them as tools for inquiry (see Table 2).

The study can be seen as descriptive as it attempts to provide a picture of the
phenomenon under study as it occurs. It also entails features of an explanatory
study, which seeks to explain this descriptive information (see Gray 2014). Thus,
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not only ‘how’ but also ‘why’ questions are being asked. However, with a cross-
sectional study design, it is not possible to reveal causal associations, and thus, the
study may be seen as ‘correlative’ in nature (Gray 2014). Ultimately, the objective
of research, from the perspective of critical realism, would be to reveal the
mechanisms operating in the domain of real. Descriptive studies may still be
valuable. Kemp and Holmwood (2003, 197) note that although ‘it is correct to point
out that statistically derived regularities cannot, by themselves, establish a causal
link, it is also important to acknowledge that the search for such patterns can be an
important part of the process of identifying causes operating in the social world’.

Table 2. The methodological choises of this study.

Methodological choises

Ontology Critical realism;

What constitutes reality and The research phenomena and objects are to be seen as real

how can we understand (onthological relativism) but our observations on them are limited
existence? (levels of reality).

Epistemology Relativism;
What constitutes valid There is not only one way to gain reliable information on reality.

knowledge and how can we Different methods (methodological approaches) can build our
obtain it? understanding of the research phenomenon.
Research design Cross-sectional;
Descriptive (correlative)
Methods Quantitative strategy;

Questionnaire survey & physiological measurements

In this study a quantitative strategy was chosen as appropriate to study a whole age
cohort of 18-year-old young men in the area of Oulu, Finland. Although
quantitative methods focus on numbers and frequencies rather than on meaning and
experience, they are relevant for investigating behaviours, attitudes and opinions as
well (Gray 2014). A non-experimental, population-based, cross-sectional research
design was used, and the chosen methods were questionnaire survey and
physiological measurements. In addition, data collected by the Finnish Defence
Forces was available for analysis and were used to provide further background
information on the men. The methods were used to gather data mainly on individual
factors, such as the stage of exercise behaviour change, health information
behaviour, and health information literacy. These factors are construed in a social
reality, of which the socio-economic position of the men can provide information
on.
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The role of quantitative methods in critical realism is often viewed as
descriptive, since ‘quantitative summaries and correlations between variables alone
cannot uncover evidence on the causal mechanisms that generate the actual events
we observe’ (Zachariadis et al. 2013, 8). Scholars have argued that the use of
quantitative methods, causal modeling in particular, is not suitable for critical
realist research (e.g. Archer 1998, see Pratsche 2003). However, others (Nash 2005,
Pratsche 2003, Williams 2003, Zachariadis et al. 2013) state that the use of
statistical methods can in principal be consistent with the ideas of critical realism,
as long as the indirect relationship between the statistical models and theoretical
hypotheses is understood. In other words, the way the results of statistical analyses
are interpreted distinguishes critical realism from positivism (Zachariadis et al.
2013).

This study attempts to increase understanding of health information behaviour
and literacy with a descriptive approach. However, the results of this study may
further contribute to understanding the mechanisms behind these phenomena under
study. As such, the present study does not seek to explain the phenomena or seek
for causal explanations.

3.2 Research design and methods

3.2.1 Research environment and data collection

In the present study a non-experimental, population-based, cross-sectional research
design was used. Data were collected with questionnaire surveys and physiological
measurements administered at the Finnish Defence Forces’ call-ups in the city of
Oulu, Finland, in September 2010, 2011, 2012, and 2013 where a large, population-
wide, representative sample of young men could be reached.

Table 3. Research participants.

Population 2010 2011 2012 2013 Total
Men attending the call-ups 997 1,260 1,242 1,265 4,764
Respondents 622 829 819 1,023 3,293

(62.3 %) (65.8 %) (66.0 %) (80.9 %) (69.1 %)
Participants in physiological 610 887 762 804 3,063
measurements (61.2 %) (70.4 %) (61.4 %) (63.6 %) (64.3 %)
Study I 1l i, v v,V
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All men present at the call-ups were invited to participate in the study. From 62.3% to
80.9% of the men participated by filling in the questionnaire (see Table 3) and 61.2%
to 70.4% of the men participated in the physiological measurements. In addition, data
collected by the Finnish Defence Forces were available for analysis and were used
to provide background information on the men.

The study is a part of a larger MOPO study (2013), which aims at promoting
physical activity among young men and preventing their social marginalisation.
Within the MOPO study, large amounts of questionnaire and physical measurement
data have been collected at the Finnish Defence Force’s call-ups in 2009, 2010,
2011, 2012, and 2013. Based on the collected data and in cooperation with the
University of Oulu (Information Studies, Electrical Engineering, Health
Technology), the Department of Exercise Medicine at the Oulu Deaconess Institute,
the City of Oulu, and corporate partners (Polar Electro Oy, Ludocraft), a novel
‘wellness coaching service’ was developed. This service was piloted among the
young men in 2011 and 2012 and its effectiveness investigated in a full-scale
intervention study in 2013.

3.2.2 Measures

Questionnaire survey

The questionnaires included several themes with items on socio-demographic
information, information behaviour related to physical activity and exercise,
readiness to change exercise behaviour (the four dimensions of the TTM), health
behaviours, and everyday health information literacy (see Appendices 1-4). The
following measures were incorporated:

Age, education, current occupation, parents’ occupation, living arrangements,
and geographical residence were selected as the variables to differentiate
respondents according to their socio-demographic status. All respondents were
male and homogeneous in terms of their ethnicity. The categories for educational
level were compulsory school only, vocational upper secondary school, general
upper secondary school and higher education. Data on the men’s educational level
were collected from the Finnish Defence Force’s health questionnaires.

The participants were categorised according to their current occupation as:
student, working, unemployed, and other. Parents’ occupation was asked in an
open-ended question. Occupations were categorised according to the Classification
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of Occupations 2010 by Statistics Finland (2013). The categories were further
pooled into six as follows: 1) managers and entrepreneurs, 2) professionals, 3)
associate professionals (technicians and associate professionals), 4) service and
sales workers (clerical support workers; service and sales workers), 5) manual
labourers (craft and related trades workers; plant and machine operators, and
assemblers; skilled agricultural, forestry and fishery workers; armed forces
occupations), and 6) other (unemployed, pensioner, student or unknown).

The participants were asked whether they /ived with one or both parents, alone,
with a roommate or sibling, with a spouse, with a grandparent or a relative, or were
homeless or living in another situation. Living arrangements were further
categorised into three groups: living with a parent or parents, living with someone
else, and living alone. Of the socio-demographic variables used in this study,
education and parents’ occupation can be seen to reflect socio-economic position
(Galobardes et al. 2006).

The information behaviour scale consists of 12 items focusing on information
behaviour related to physical activity and exercise. The following subscales were
included: (a) information needs; information practices of (b) active seeking, (c)
active scanning, (d) nondirected monitoring, and (e) receiving information by
proxy; and (f) avoiding information. This scale consists of statements describing
the respondents’ thoughts and behaviours. The respondents were instructed to select
the alternative that best described them on a scale of 1 (never) to 5 (regularly)
(Appendices 2 and 4). Cronbach’s a’s for the information behaviour subscales were
0.809 for information needs, 0.887 for active seeking, 0.811 for active scanning,
0.824 for nondirected monitoring, 0.671 for obtaining information by proxy, 0.707
for avoiding information, and 0.874 for the information behaviour scale as a whole
(see Appendix 5).

To investigate preferences for feedback message tactics the participants were
asked how strongly they agreed, on a six-point scale (strongly agree — strongly
disagree, not sure), with the following statements '* : ‘information about
improvement in my physical fitness motivates me’ (ipsative comparison), ‘I get
motivated when I have done better than others’ (normative comparison), and ‘I
don’t desire scientific facts about health’ (theoretically driven information) (sece
Appendices 2 and 4).

31t was assumed that those who preferred normative comparison, for example, would also prefer
messages that were constructed on the basis of a normative feedback message tactic.
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The everyday health information literacy of the participants was assessed with
a screening tool developed by Niemeld and colleagues (2012). The tool was
designed by applying the Medical Library Association’s (2003) definition of health
information literacy, and aimed at detecting individuals with problems related to
their interest and motivation, finding, understanding, evaluating, and using health
information, but being literate at the average level. It consists of ten tasks, to which
the participants were instructed to respond on a scale from 1 (strongly disagree) to
5 (strongly agree) (see Appendices 3 and 4).

The stage of exercise behaviour change scale (modified from Cardinal 1995)
is based on the Transtheoretical Model. It contains a picture of a ladder with four
rungs and five descriptors corresponding to each stage of change (0 =
precontemplation, 1 = contemplation, 2 = preparation, 3 = action, 4 = maintenance).
The respondents were instructed to select a rung that best described their regular
exercise behaviour and intentions to exercise. In questionnaires administered in
2010 and 2011, regular exercise was defined as 20 min or more of continuous
physical activity performed at a vigorous pace three or more times a week (see also
Spencer et al. 2006). In 2013, regular exercise was defined according to Finnish
physical activity recommendations for 13- to 18-year olds (Tammelin & Karvinen
2008) as at least 1.5 hours of daily physical activity, half of which would be
performed at a vigorous pace (see Appendix 4). Those not meeting the criterion of
exercise were grouped into the first three stages: those not intending to start regular
exercise in the future (precontemplation), those intending to start within the next
six months (contemplation), and those intending to start within the next month
(preparation). Those already meeting this criterion were categorised into the action
stage if they had been exercising regularly less than six months and into the
maintenance stage if they had been doing so for more than six months.

The 18-item exercise self-efficacy scale originally formed by Bandura (2006),
is suggested to indicate the respondents’ confidence in their ability to sustain
regular exercise in varying situations. The original version’s scale of 0 (not
confident at all) to 100 (extremely confident) was modified to a scale of 1 (not
confident at all) to 5 (extremely confident). It consisted of descriptions of situations
that can make it difficult to persevere with regular exercise. The respondents were
instructed to rate their confidence in their ability to perform exercise on a regular
basis (see Appendix 4). Cronbach’s o was used as a measure of the internal
consistency of the self-efficacy scale, and it was 0.951 in 2010 and 0.952 in 2011
(see Appendix 5). For further analysis, the participants were categorised into three
groups based on their scores on this scale (low, moderate, high).
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The decisional balance scale consists of two subscales that represent the
perceived pros (18 items) and cons (18 items) of exercise. The scale consists of
items included in a 10-item scale by Nigg ef al. (1998). This scale was extended to
better match the study population by adding items such as money needed for
exercise (decisional balance cons) and increasing sexual desirability (decisional
balance pros) (see Appendix 4). Cronbach’s a’s were 0.879 and 0.878 for the pros
and cons subscales, respectively, and 0.807 for the whole scale (see Appendix 5).

A processes of change scale by Nigg et al. (1999), consisting of 30 items in
which three items represent each process of change, was reduced to a 20-item scale
with two items representing each subscale (consciousness raising, dramatic relief,
environmental reevaluation, self-reevaluation, social liberation,
counterconditioning, helping relationships, reinforcement management, self-
liberation, stimulus control). The scale consists of statements regarding the
processes, and the respondents were instructed to select the alternative that best
described their behaviour on a scale of 1 (never) to 5 (regularly) (see Appendix 4).
Cronbach’s a for the experiental processes subscale was 0.879, for behavioural
processes 0.859, and 0.925 for the whole processes of change scale (see Appendix
5).

Physical activity was assessed by enquiring about the daily hours spent on
physical activities (e.g. walking to school, exercising, doing household chores). The
answer options were: 1) less than one hour, 2) one to two hours, and 3) more than
two hours. The intensity of everyday physical activity was surveyed and the answer
options were: 1) ‘I read, watch television and do tasks that are not physically
demanding’, 2) ‘I walk, bicycle, or attend to some physical activity in other ways
at least 4 hours a week’, 3) ‘I exercise (e.g. running, jogging, swimming, skiing,
gymnastics, ball games, laborious gardening) on average at least 2 hours a week’,
and 4) ‘I do hard physical training for competitions (e.g. running, orienteering,
skiing, swimming, ball games) several times a week’ (see Saltin & Grimbly 1968).
Daily sedentary time in hours during leisure time and at school or work was
surveyed (see Appendix 4).

The participants were asked whether they smoked or used snuff regularly
(yes/no). Their frequency of drinking more than six units'* of alcoholic drinks
(never, less than once a month, once to twice a month, once a week, several times
a week) and tooth brushing habits (never or almost never, a few times a week, once

4 One unit refers to one standard drink (33cl of beer, 12¢cl wine, or 4cl of spirits) and contains
approximately 12—14 grams of alcohol.
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a day, twice a day, more than twice a day) were also surveyed. Eating habits were
investigated by asking whether the participants usually ate breakfast (yes/no), how
often they ate vegetables, fruit and berries, and sweets, and drank soft and energy
drinks (days per week) (see Appendix 4). For multivariate logistic regression
analyses each health behaviour variable was collated into two groups (see
Subchapter 4.3.2).

Physical fithness measures

Physical fitness has been defined, for example, as ‘the capability of the heart, blood
vessels, lungs, and muscles to perform at optimal efficiency’ (Getchell 1992 as cited
in ACSM 2014, 2) and as ‘a state of ability to perform sustained physical work
characterised by an effective integration of cardiorespiratory endurance, strength,
flexibility, coordination, and body composition’ (Miller et al. 1991 as cited in
ACSM 2014, 2). Health-related physical fitness is a more specific term that refers
to the specific components of physical fitness that have a relationship with good
health (President’s Council of Physical Fitness & Sports 2000). These include
cardiorespiratory fitness, body composition, muscular strength, muscular
endurance, and flexibility (ACSM 2014). For example, agility, speed, and reaction
time are considered to be skill or sport related physical fitness and are not included
in this definition. In this study, measurable physical fitness indicators include
evaluation of cardiorespiratory fitness (estimate of maximal oxygen uptake), body
composition (body mass index, percentage body fat and muscle mass, waist
circumference), and muscular strength (grip strength).

Body composition refers to the relative amounts of different types of tissue
(bone, fat, muscle) in a body. The most commonly used body composition measure
is body fat percentage. Obesity can be defined as an excess of fat tissue in the body,
and is recognised as to have both immediate and long-term health effects, such as
heightened risk for cardiovascular disease and type II diabetes (ACSM 2014).
Different methods for assessing body fat can be used. Measurements of body
weight and body dimensions (anthropometry) provide a relatively cheap and rapid
way to estimate body fatness and are generally used to reflect body fat in large
studies (Han et al. 2006). Body Mass Index (BMI) is calculated by dividing the
weight (kg) of a person by his or her height (m) squared. High BMI value indicates
excessive body fat and therefore relates to increased health risks (Han et al. 2006).
According to the international BMI classification (World Health Organization 2006)
a BMI under 18.5 indicates underweight, from 18.5 to 24.9 normal weight, from
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25.0 to 29.9 overweight, and over 30.0 obesity. Waist circumference is another
simple measure to assess body fatness. It is found to indicate body fat as well as
BMI (or skinfold thickness) and it is also the best anthropometric predictor of
visceral fat. Even within a normal BMI range, people with large waists are at risk
for ill health (Han et al. 2006). A waist circumference over 102 cm in men and over
88 cm in women can be considered as a marker for high risk for type II diabetes,
hypertension, and cardiovascular diseases (National Institutes of Health 2000).

Technological devices can also be used in measuring body fat. Bioelectrical
impedance analysis (BIA) is one of the most widely used methods for estimating
body composition. The technology determines the electrical impedance of body
tissues, which provides an estimate of total body water. From this analysis, fat-free
mass and body fat can be estimated (National Institutes of Health Technology
Assessment Conference Statement 1996).

In addition to adiposity, muscle plays a key role in the development of many
pathologic conditions and chronic diseases. For example, higher muscle mass
(relative to body size) is associated with better insulin sensitivity and lower risk of
pre-diabetes (Srikanthan & Karlamangla 2011). The importance of maintaining
muscle mass in the elderly has been well recognised but the role of muscle
throughout life and in preventing common clinical conditions such as obesity and
diabetes has been less acknowledged (Wolfe 2006). Further, muscular strength
(muscle quality, grip strength) has been demonstrated to be an even stronger marker
than muscle quantity in estimating mortality risk (National Institutes of Health
2000). Wolfe (2006), therefore, suggests factors directly related to muscle mass and
strength to be included in health-related studies.

Cardiorespiratory fitness refers to ‘the ability of the circulatory, respiratory and
muscular systems to supply oxygen during sustained physical activity’ (Lee ef al.
2010, 27) and can be considered as a powerful marker of health in young people
(Ferreira et al. 2005, Ortega et al. 2008). It is considered to be a reliable measure
of habitual physical activity and also to be associated with morbidity and mortality
(Lee et al. 2010). Barry et al. (2014) found in their meta-analysis that poor
cardiorespiratory fitness increased mortality risk regardless of body mass index.
Usually cardiorespiratory fitness is expressed as metabolic equivalents (METSs) or
maximal oxygen uptake (VO2 max). The °gold standard’ for measuring
cardiorespiratory fitness is direct measurement of maximal oxygen uptake (VO2
max) during exercise (using e.g. a treadmill). However, these types of tests are often
difficult to arrange, and indirect non-exercise tests have been found to be feasible
as well (Jurca et al. 2005).
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The physiological measurements used in this study included the calculation of
BMI, percentages of body fat and muscle, and evaluation of cardiorespiratory
fitness and muscle strength (see Table 4). The BMI of the participants was used as
an estimate of body mass status as follows: underweight (< 18.4), normal (18.5—
24.9), overweight (25.0-30.0) and obese (> 30.1) (World Health Organization
2006). According to the WHO, the BMI classifications for adults also apply to 18-
year-old young people (World Health Organization 2007), and therefore the
classification for adults was used.

Body composition was measured using bioelectrical impedance analysis
technology with an InBody 720 device (Biospace). Body weight, and body fat and
muscle mass percentages were recorded and utilised in this study. Body
composition classification according to total body fat percentage was used. The
applied classification of total body fat percentage for men at the age of less than 19
years was: underweight < 3%, excellent < 12.0%, good 12.1-17.0%, moderate
17.1-22.0%, overweight 22.1-27.0%, significantly overweight/obese > 27.1%
(Hoeger & Hoeger 2011).

Table 4. Physiological measurements in Studies Il, IV, and in additional analyses for
study I.

Measurement Study Il Study IV Additional
analyses for
study |

BMI X X X

Waist circumference X X

Body fat X X X

Muscle mass X X

Grip strength X X X

Aerobic fithess X X X

Cardiorespiratory fitness was estimated with a Polar Fitness Test™ feature in an
FT 80 device (Polar Electro, Finland). This test predicts a person’s aerobic fitness
indirectly from resting heart rate, heart rate variability, gender, age, height, body
weight, and self-assessment of the level of long-term physical activity. To obtain
the measures for heart rate and heart rate variability, 255 heart beats (3—5 min) were
measured during the test. The result of the test is comparable to maximal oxygen
uptake (VO2max, ml/kg/min). The categories of maximal oxygen uptake for 18-
year-old men are: poor (< 44), moderate (45-52), good (53—-58), very good (59—
64), and excellent (> 65) (modified from Shvartz & Reibold 1990).
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Muscle strength was assessed with a bilateral grip strength test using a
handgrip dynamometer (Saehan, Sachan Corporation, Korea) (Bohannon et al.
2006). During the examination the participants stood with their legs apart and an
elbow bent at a 90° angle and they were asked to grip the instrument with maximum
strength. The result was the better of two attempts per hand. The mean grip
strengths for the right and left hands were used in the analysis. Cutoffs for quartiles
of grip strength were calculated and the participants were categorised according to
the quartiles as low (< 43 kg), moderate (44—48 kg), high (49-54 kg), or very high
(=55 kg) (see Ahola et al. 2013).

3.2.3 Data analysis

Statistical methods

Statistical analyses were performed using the IBM Statistical Package for the
Social Sciences Version 19.0 software. No specific criteria for rejecting incomplete
questionnaires were set. Therefore all questionnaires with any answers were treated
as completed and included in the sample. In question-specific analysis all non-
responses were excluded, and the percentages reported were calculated from the
number of responses per question.

Descriptive analyses were performed using mean (M) and standard deviation
(SD) for continuous variables and percentages for categorical variables.
Associations between the categorical response and explanatory variables were
analysed using cross-tabulation with Pearson’s chi square or two-sided Fisher’s
Exact test. The exact version of the test was used whenever possible; otherwise, a
Monte-Carlo simulation was performed. The non-parametric test was used when
the expected cell counts were low (< 5) due to unequally distributed data among
the cells of the table.

To invesigate the relationship between continuous variables, Pearson () and
Spearman (sr) correlation coefficients were calculated. Student’s t-test and one-
way analysis of variance (ANOVA) were used to analyse the statistical significance
of the differences between group means. In Studies II and IV, non-normally
distributed data (BMI, body fat %, and aerobic fitness) were analysed following
logarithmic transformation. A non-parametric alternative (Kruskall-Wallis) was
used when the distribution could not be normalised.
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In study II, multivariate logistic regression analyses were conducted.
Independent variables were entered into the model using a stepwise method of
variable selection in which variables were added to the model if they had a p value
< 0.05 and were removed from the model if they had a p value > 0.1. In study III,
multivariate multinomial regression analyses and in Studies IV and V, a series of
multivariate logistic regression analyses with enter method were performed. Odds
ratios (OR), 95% confidence intervals (CI), and p values were calculated for each
continuous independent variable, and for each category within a categorical
variable relative to a reference category in relation to the dependent variable.

Table 5. Statistical analyses used in Studies I-V.

Analysis Study |  Study Il Study Il Study IV Study V
Descriptive analysis X X X X X
Cross-tabulation X X X X X
Correlation analysis X X X
Student’s t-test X X

Analysis of variance (ANOVA) X X

Multivariate logistic regression analysis X X X
Mulitvariate multinomial regression X

analysis

The level of significance for all the tests was set at p < .05. Summary of the
statistical methods used in each study is presented in Table 5.

Ethical considerations

The study follows the legislation, decrees and ethical principles concerning medical
research on humans in Finland. The MOPO study was approved by the local ethical
committee, the Ethics Committee of the Northern Ostrobothnia Hospital District
on January 27, 2010 (see Ahola ef al. 2013). Furthermore, guidelines for research
ethics in empirical research in the humanities and social and behavioural sciences
have been carefully followed (National Advisory Board on Research Ethics 2009).
These guidelines include three areas: 1) respecting the autonomy of research
subjects, 2) avoiding harm, and 3) privacy and data protection (National Advisory
Board on Research Ethics 2009).

Participation in the study was voluntary and based on informed consent. The
study participants were given both oral and written information about the project
prior to asking for their written consent. The information for the subjects described
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the project and its benefits and possible risks, and their right to refuse to take part
in or withdraw from the study at any stage without it affecting their future
healthcare or military service. Study participants were treated with respect and
findings reported in a respectful way. Since the results of quantitative research are
reported statistically, there is no risk of identification of the research participants.
Overall, informant privacy (anonymity) has been assured and personal data were
protected using code numbers. The information gathered in the study was only used
by the researchers of the MOPO study. The original data will be stored at the
Department of Health Sciences, University of Oulu, Finland.
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4 Results

4.1 Characteristics of the study population

The study participants were Finnish young men, most of them 18 years old,
currently studying in either general or vocational track of upper secondary school,
and living with one or both parents. The majority of the men’s parents were working,
most often in service and care (mothers), manual labour (fathers), or professional
(both) occupations (Table 6).

Table 6. Socio-demographic characteristics of study participants.

Variable Study | Study Il Study Il Study IV Study V
n (%) n (%) n (%) n (%) n (%)
Total 616 (100) 525 (100) 630 (100) 1,870 (100) 1,040 (100)
Age
17 147 (23.9) 149 (28.5) 167 (26.5) 375 (25.3) 242 (23.3)
18 419 (68.2) 348 (66.5) 428 (67.9) 1024 (69.1) 719 (69.2)
>18 50 (8.1) 26 (5.0) 35 (5.6) 82 (5.5) 78 (7.5)
Education
Compulsory 25(4.1) 11 (2.5) 23 (3.7) 67 (4.6) 72 (7.0)
Vocational upper 263 (42.7) 199 (39.5) 272 (43.2) 633 (43.1) 451 (43.7)
secondary
General upper 328 (53.2) 294 (58.3) 335 (53.2) 769 (52.3) 509(49.3)
secondary

Living arrangements

With parents orone 477 (77.3)  445(84.9)  521(83.2)  1231(83.1) 848 (81.8)

parent

With someone else 84 (13.6) 51(9.7) 59 (9.4) 144 (9.7) 111 (10.7)

Alone 56 (9.1) 28 (5.3) 46 (7.3) 106 (7.2) 78 (7.5)
Current occupation

Student 558 (90.6) 488 (93.1) 584 (92.7) 1357 (91.9) 924 (88.8)

Employed 27 (4.4) 27 (5.1) 16 (2.5) 35(2.4) 27 (2.6)

Unemployed 27 (4.4) 9(1.7) 30 (4.8) 52 (3.5) 36 (3.5)

Other 4 (0.6) 33(2.2) 53 (5.1)
Mother’s occupation

Manager or 26 (4.8) 60 (4.8)

entrepreneur

Professional 133 (24.4) 308 (24.5)
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Variable Study | Study 1l Study 1l Study IV Study V

n (%) n (%) n (%) n (%) n (%)

Associate professional 110 (20.2) 283 (22.5)

Service or care 208 (38.2) 465 (36.9)

occupation

Manual labourer 13 (2.4) 26 (2.1)

Not employed 55 (10.1) 117 (9.3)
Father’s occupation

Manager or 54 (10.3) 145 (12.0)

entrepreneur

Professional 146 (27.8) 238 (19.6)

Associate professional 68 (12.9) 222 (18.3)

Service or care 60 (11.4) 148 (12.2)

occupation

Manual labourer 134 (25.5) 355 (29.3)

Not employed 64 (12.2) 104 (8.6)

Almost 80% of the respondents!® reported being physically active at least an hour
daily and similar proportion of men were categorised to having at least medium
low physical activity. Some 30% of the respondents evaluated that they sat more
than eleven hours a day. Only approximately 10% of them ate fresh vegetables and
7% ate fruit or berries in most days of the week. Soft drinks were consumed by
over 70% and energy drinks by 35% of the respondents at least once a week. One
third of them said they did not eat sweets in a typical week (29.5%). Less than half
of the respondents reported to brush their teeth twice a day or more. One in four of
them smoked and one in five used snuff. Almost 80% of them drank more than six
portions of alcohol at least once a month (Table 7).

Table 7. Self-reported health behaviours among the study participants (n = 1,481)
(Study IV).

Health behaviour n (%) Health behaviour n (%)
Hours spent on physical activities Eating fresh vegetables
<1 hour 323 (22.2) None 218 (15.4)
1to 2 hours 746 (51.3) 1to2times aweek 604 (42.6)
> 2 hours 385 (26.5) 3to 5times aweek 447 (31.5)

6to 7 times aweek 150 (10.6)

Daily physical activity Eating fruit or berries

!5 Based on data in study IV
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Health behaviour n (%) Health behaviour n (%)
Low 272 (18.6) None 348 (24.6)
Medium low 436 (29.8) 1to2times aweek 675 (47.7)
Medium high 545 (37.3) 3to 5times aweek 296 (20.9)
High 208 (14.2) 6to 7 times aweek 97 (6.9)
Sitting time Drinking soft drinks
< 8 hours 395 (28.1) None 388 (27.5)
8 to 9 hours 287 (20.4) 1to 2 times aweek 722 (51.1)
10 to 11 hours 306 (21.8) 3to 5times aweek 254 (18.0)
> 11 hours 418 (29.7) 61to 7 times a week 49 (3.5)
Tooth brushing Drinking energy drinks
Never 16 (1.1) None 917 (64.8)
Couple of times a week 106 (7.3) 1to 2times aweek 397 (28.1)
Once a day 654 (45.0) 3to5timesaweek 81 (5.7)
Twice a day 669 (46.0) 6to 7 times aweek 20 (1.4)
More than twice a day 9 (0.6)
Alcohol use (< 6 drinks) Eating sweets
Never 338 (23.0) None 419 (29.5)
< monthly 343 (23.3) 1to2times aweek 840 (59.2)
1 to 2 times a month 543 (36.9) 3to 5timesaweek 153 (10.8)
Once a week 201 (13.7) 6to 7 times aweek 8 (0.6)
2 to 3 times a week 41 (2.8)
Daily 5(0.3)
Smoking Use of snuff
No 1,107 (74.9) No 1,176 (79.9)
Yes 370 (25.1) Yes 296 (20.1)

Table 8. Mean (M) and standard deviation (SD) values of anthropometric, aerobic fithess
and muscle strength measurements of the study participants (n = 1,074) (Study V).

Variable M (SD) Min—max
BMI 23.0 (4.3) 14.7-45.2
Waist (cm) 81.8 (10.4) 63.0-134.0
Body fat (%) 16.3 (8.3) 3.0-51.0
Aerobic fitness (VO2max, ml/kg/min) 52.9 (7.2) 26.0-74.0
Muscle mass (%) 47.1 (4.8) 27.3-55.4
Grip strength (kg) 45.3 (7.7) 23.0-72.5

On average, the participants were normal weight with mean BMI of 23.0, mean

body fat of 16.3%, and mean waist circumference of 81.8 cm. Furthermore, their
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aerobic fitness, muscle mass, and grip strength measures were of adequate level.
However, the variation was wide, ranging from 14.7 to 45.2 in BMI, 3.0 to 51.0
percentages body fat, and 23.0 to 72.5 kg in grip strength, for example (Table 8).

4.2 Health information behaviour in the context of physical activity
and exercise (Studies | and Il)

4.2.1 Information needs and practices to aquire and avoid
information

More than half of the respondents reported that they were never or rarely interested
in physical activity or exercise information, or felt that they should know more
about this topic. Furthermore, more than 70% of them had never or rarely had
questions on physical activity or exercise they would like to have had answers to.
Almost 15% of the respondents, on the other hand, were at least sometimes
interested in physical activity information (Figure 7, Table 9).

Over half of the respondents had actively sought information on physical
activity or exercise at least sometimes. A slightly larger percentage of them reported
receiving physical activity or exercise related information through the practice of
active scanning. However, a large proportion of the respondents reported not acting
upon this practice: 46.1% reported never or rarely following physical activity
related content from the media, and 37.1% reported talking with other people about
this subject. However, over sixty percent of the men had at least sometimes
obtained information through the practice of non-directed monitoring from media
sources or from other people (Figure 7, Table 9).
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Fig. 7. Responses to statements about needs for and practices to acquire and avoid
physical activity information.

More than half of the respondents had never or rarely received information from
other people or received recommendations of sources of exercise information, and
a little over 75% had never or rarely asked others to find them information. More
than one third of the respondents reported avoiding thinking about exercise at least
sometimes, and more than one fifth had at least sometimes avoided hearing or
seeing information concerning exercise or physical activity (Figure 7, Table 9).
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Table 9. Responses to statements about needs for and practices to acquire and avoid
physical activity information.

Response Never or Sometimes Often or Total’
rarely regularly
n (%) n (%) n (%) N (100%)

Information needs
| am interested in information concerning physical 312 (53.15) 189 (32.20) 86 (14.65) 587
activity (PA) or feel like | should know more about
it.
| have questions concerning PA or exercise that | 408 (71.08) 138 (24.04) 28 (4.88) 574
would like to have answers to.
Active seeking
I look for information when | have a problem ora 249 (43.53) 185 (32.34) 138 (24.13) 572
question about exercise or PA.
I look for information for example on the Internet 258 (45.18) 189 (33.10) 124 (21.72) 571
or ask questions about it from other people.
Active scanning
| follow exercise-related shows on television or 270 (46.08) 172 (33.10) 144 (24.57) 586
other media sources, or browse books,
magazines or the Internet for exercise
information.
| talk with other people about exercise or PA. 216 (37.11) 207 (35.57) 159 (27.32) 582
Non-directed monitoring
| receive exercise information by chance when 209 (35.85) 259 (44.43) 115 (19.73) 583
reading the paper, watching the television or
surfing the Internet
| received exercise information by change from 217 (37.41) 260 (44.83) 103 (17.76) 580
other people
By proxy
Other people have informed me about exercise or 314 (53.68) 200 (34.19) 71 (12.14) 585
PA or recommended sources that contain
exercise information, such as web pages,
magazines, or information leaflets.
| have asked other people to find me information 439 (75.56) 112 (19.28) 30 (5.16) 581
about exercise.

Avoidance
| don’t want to think about exercise. 362 (62.63) 176 (30.45) 40 (6.92) 578
| avoid hearing or seeing exercise-related 440 (76.79) 111 (19.37) 22 (3.84) 573
information.

'numbers do not match due to missing data
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Correlation analyses were conducted to investigate the relationships between the
different information behaviour variables. They revealed relatively strong (rs > .5)
significant (p < .01) correlations between information needs and each of the
investigated information practice'®, except for avoidance of information which was
very weakly (rs = .115, p < .01) correlated with information needs. Furthermore,
there were relatively strong correlations (from s = .514, p < .01 to rs = .630, p
< .01) between the different practices of obtaining information, except for
information avoidance. The correlations between avoidance of information and
other practices were very weak or non-existent (Appendix 8).

4.2.2 Feedback preferences

The majority of the participants thought that ipsative comparison—that is,
comparison of an individual’s current and prior states—would be motivational in
the context of physical activity. Over 70% of them either strongly agreed or agreed
with this statement (Table 10).

Table 10. Responses to statements concerning preference for ipsative, normative and
theoretically driven message tactics (n = 492).

Feedback Response
message type  Strongly Agree Neutral Disagree Strongly Notsure Total
agree disagree
n (%) n (%) n (%) n (%) n (%) n (%) N (%)
Ipsative 206 (41.9) 145(29.5) 75(15.2) 27 (5.5) 26 (5.3) 13(2.6) 492(100)
Normative 138 (28.0) 170(34.6) 105(21.3) 38(7.7) 23(4.7) 18(3.7) 492 (100)
Theoretical 25 (5.1) 51(10.4) 192(39.3) 121(24.7) 76(15.5) 24 (4.9) 489 (100)

A slightly smaller proportion, around 60% of the men, thought that normative
comparison—comparison of an individual’s behaviour or prior state to that of
peers—would motivate them to be more physically active. Around 40% of the
participants were interested in theoretically driven health information!” (Table 10).

Men who found ipsative feedback motivational were also likely to be
motivated by normative feedback (rs = .590, p < .001). The association between

16 Corelations between information needs and active seeking (rs = .674), active scanning (rs = .628),
non-directed monitoring (rs = .501), and obtaining information by proxy (rs = .646).
17 Note that the statement is reversed
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preference for theoretically-driven health information and normative (rs = .134, p
<.001) or ipsative (rs = .029, p = ns) feedback were weak or non-existing.

4.2.3 Physical activity information needs and practices in stages of
exercise behaviour change (Study I)

Of the respondents in Study I, 18.9% (n = 114) reported being physically active
daily for less than an hour, 55.0% (rn = 332) from one to two hours, and 26.2% (n
= 158) more than two hours. Of them, 10.5% (n = 63) were categorised into
precontemplation, 13.0% (n = 78) into contemplation, 14.5% (n = 87) into
preparation, 13.0% (n = 78) into action, and 49.0% (n = 294) into maintenance
stage of exercise behaviour change. Thus, 62.0% of the respondents reported
exercising three or more times a week for at least 20 min at a time (action,
maintenance), and 38.0% reported not meeting these criteria of regular exercise
(precontemplation, contemplation, preparation). ANOVA’s showed significant
differences in all of the fitness measures based on stage of exercise behaviour
change. Men in maintenance stage were likely to have high aerobic fitness, low
body fat percentage, and good grip strength. Men in precontemplation stage were
likely to have low aerobic fitness and grip strength, but low BMI, waist
circumference, and body fat percentage. Men in action stage, in turn, were likely to
have high BMI, waist circumference, and body fat percentage (see Appendix 6).
Kruskal-Wallis test followed by pairwise multiple comparisons were
conducted to study whether men’s physical activity levels and their stage of
exercise behaviour change were associated with needs for or practices of acquiring
physical activity and exercise information. The analyses revealed that daily
physical activity and engagement in regular exercise were associated with the
activity of information acquisition. Men who were physically active less than an
hour a day were significantly (p < .05) less active in their information behaviours
(based on the information behaviour sum variable), than those reporting being
active for one to two hours a day. Likewise, those reporting being physically active
over two hours a day were significantly more active in their information behaviours
than those in the less active groups. Correspondingly, those reporting to exercise
regularly (respondents in action and maintenance) were more likely to be active in
their information behaviours than those not engaging in regular exercise
(respondents in precontemplation, contemplation, or preparation) (Table 11).
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Table 11. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons
results for information behaviour variables across stages of change among
respondents (n = 600).

Variable Stage of change p' Pairwise multiple
PC C P A M comparisons
105% 13.0% 145% 13.0% 49.0% (p < .05)
(n=63) (n=78) (n=87) (n=78) (n=294)
Information need 1.4 1.85 1.96 217 2.52 <.001 PC<C,P, A M;
C,P<M
Active seeking 1.77 2.21 2.30 2.77 2.97 <.001 PC,C<A,M;
P<M
Active scanning 1.73 2.21 2.40 2.43 3.26 <.001 PC<P A M;
PC,C,P,A<M
Non-directed 2.07 2.47 2.60 2.61 3.02 <.001 PC<P,A M;
monitoring PC,C,P, A<M
By proxy 1.63 1.88 2.00 2.05 2.36 <.001 PC<AM;
C,P<M
Avoidance 1.91 1.65 1.60 1.77 1.81 217 Ns
Information behaviour 1.06 1.44 1.54 1.66 2.04 <.001 PC<C,P,A<M
sum

'p values of Kruskal-Walllis test; p < .05 is considered statistically significant; PC = precontemplation, C =
contemplation, P = preparation, A = action, M = maintenance

Furthermore, the mean scores of physical activity related information behaviour
variables increased across all five stages, with the exception of avoidance of
information. Those categorised into the precontemplation stage reported
recognizing the least information needs on physical activity and having actively
sought, actively scanned, monitored non-directly, or obtained by proxy information
related to physical activity least frequently. By contrast, avoidance of information
was more common among individuals in this stage than among individuals in the
other four stages of change, but the difference was not statistically significant. Non-
directed monitoring was the most often applied practice to obtain information
among precontemplators (Table 11).

In the contemplation stage the mean scores of all the information behaviour
variables were higher than in the precontemplation stage, except for the avoidance
of information. Similarly to those in the precontemplation stage, non-directed
monitoring was also reported to be the most frequently used practice to obtain
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information among those categorised into the contemplation stage. Again, in the
preparation stage the mean scores of all the information behaviour variables were
higher than in the previous stage, except for avoidance of information. Non-
directed monitoring was the most frequently used practice to obtain information
(Table 11).

In the action stage the mean scores of all of the information behaviour variables
were higher than in the previous stages. In this stage the mean scores of the practice
of active seeking exceeded non-directed monitoring scores. In the maintenance
stage the mean scores of all the information behaviour variables were the highest
when compared to other stages, except for the avoidance of information. In this
stage the mean scores of the practice of active scanning was higher than those of
active seeking (Table 11, Figure 8).
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Fig. 8. Mean scores of information behaviour variables across stages of exercise
behaviour change among young men (n = 600).

The mean scores of decisional balance pros, self-efficacy, and cognitive and
behavioural process increased, and decisional balance cons decreased, across the
five stages of exercise behaviour change (Table 12). Correlation analyses were
conducted to investigate the relationships between these facors and the information
behaviour variables.
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Table 12. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons
results for self-efficacy, decisional balance and change process variables across stages
of change (n = 600).

Variable Stage of change p' Pairwise multiple
PC C P A M comparisons
10.5%  13.0% 145% 13.0%  49.0% (p<.05)
(n=63) (n=78) (n=87) (n=78) (n=294)
Self-efficacy 29.81 38.04 43.79 48.30 57.10 <.001 PC<P,A M;
C<A M;
PC,C,P,A<M
Decisional balance 36.24 40.16 44.09 46.86 48.95 <.001 PC<P,A M;
pros C<A;
PC,C,P<M
Decisional balance 38.05 35.25 30.76 30.36 24.78 <.001 PC<P,A M;
cons C<A M;
C,P,A<M
Cognitive processes 18.78 22.00 25.46 27.07 30.92 <.001 PC<P,A M;
C<A M;
P<M
Behavioural 19.37 23.00 26.48 28.01 30.92 .<.001 PC<P,A<M;
processes C<A M

"p values of Kruskal-Wallis test; p < 0.05 is considered statistically significant; PC = precontemplation, C
= contemplation, P = preparation, A = action, M = maintenance

Both cognitive and behavioural processes were relatively strongly (rs > .5)
correlated with information needs, as well as with each of the information practices
except for the avoidance of information. Exercise self-efficacy was significantly (p
< .01) and relatively strongly correlated with active scanning (rs = .523), and
moderately correlated with information needs (s = .424) and information seeking
(rs = .450). In general, high exercise self-efficacy was associated with more active
information seeking. Correlations between decisional balance pros and information
needs and seeking were relatively strong as well. Decisional balance cons, in
contrast, was only weakly associated with any information behaviour variable. Of
the information behaviour variables the avoidance of information stands out as an
exception as it was only weakly or not at all associated with the other variables (see
Appendix 8).

The men’s educational level was associated both with the stage of exercise
behaviour change and with their information behaviour in physical activity and
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exercise context. Relatively more of those with a general upper secondary school
education were categorised into the higher stages of exercise behaviour change
(preparation, action, maintenance), when compared to those with vocational upper
secondary or compulsory school education. For example, of men with only a
compulsory school education 28.0% (n = 7) were in precontemplation, while the
proportions were 13.2% (rn = 33) for vocational upper secondary school students
and 6.5% (n = 21) for general upper secondary school students (see Table 13).

Table 13. Distribution of respondents at stages of exercise behaviour change according to
education (n = 597).

Education Stage of change Total
PC c P A M N (100%)

n (%) n (%) n (%) n (%) n (%)
Comprehensive 7 (28.0) 5(20.0) 4 (16.0) 5(20.0) 4 (16.0) 25
school
Vocational upper 33(13.2) 41 (16.3) 43 (17.1) 31 (12.4) 103 (41.0) 251
secondary
General upper 21(6.5) 32 (10.0) 40 (12.5) 41 (12.8) 187 (58.3) 321
secondary

PC = precontemplation, C = contemplation, P = preparation, A = action, M = maintenance

Moreover, respondents with only a compulsory school education reported
experiencing information needs related to physical activity and exercise less
frequently than those with higher education. Of those with a compulsory school
education 75.0% (n = 18) were never or very rarely interested in exercise-related
information or thought they should know more about exercise. Conversely, the
figures were 54.6% (n = 136) for those with a vocational, and 50.3% (n = 152) for
those with an upper secondary school education (Table 14).
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Table 14. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons
results for information behaviour variables across educational groups (n = 580).

Variable Education p' Pairwise multiple

Compulsory  Vocational upper General upper comparisons (p <

school secondary secondary -05)

41% (n=24) 42.4% (n=246) 53.4% (n=310)

Information needs 1.77 212 2.27 .018 C<GU1
Active seeking 2.05 2.38 2.83 <.001 C,VU<GU
Active scanning 2.30 2.56 2.91 <.001 C,VvU<GU
Non-directed monitoring 2.29 2.53 2.93 <.001 C,VU<GU
By proxy 1.85 2.10 2.16 244 Ns
Avoidance 1.73 1.89 1.68 .062 Ns

'p values of Kruskal-Wallis test; p < 0.05 is considered statistically significant; C = Compulsory school,

VU = Vocational upper secondary education, GU = General upper secondary education

Men with an upper secondary education reported to obtain information through
active seeking, active scanning, and non-directed monitoring significantly more
frequently than men in the other educational groups (Table 14).

4.2.4 Physical activity feedback preference in stages of exercise
behaviour change (Study i)

Preferences for ipsative, normative, and theoretically-driven message tactics were
studied in relation to the stage of exercise behaviour change, physical activity,
exercise self-efficacy, educational background, and physical fitness (BMI,
percentage body fat, grip strength, aerobic fitness) of the men. Cross-tabulations as
well as Kruskall-Wallis tests (Tables 15 and 16) indicate that the stage of exercise
behaviour change and education were both associated with preference for ipsative
and normative feedback.
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Table 15. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons
results for feedback preference variables across stages of change (n = 558).

Feedback Stage of change p' Pairwise multiple
message type comparisons (p <
PC C P A M .05)
10.5% 13.0% 14.5% 13.0% 49.0%

(n=43) (n=62) (n=66) (n=74) (n=313)

Ipsative 2.79 3.48 3.52 3.69 4.07 <.001 PC,C,P<M;
PC<A

Normative 272 3.21 3.33 3.42 3.75 <.001 PC,C<M

Theoretically-driven 2.70 2.56 2.59 2.36 2.46 .658  Ns

p values of Kruskal-Wallis test; p < 0.05 is considered statistically significant; PC = precontemplation, C =

contemplation, P = preparation, A = action, M = maintenance

Results of Kruskall-Wallis analysis show that the scores indicating preference for
ipsative and normative comparison increase across the five stages of exercise
behaviour change (Table 15). Furthermore, general upper secondary school
students were more likely to consider normative and ipsative comparison as
motivational in the context of physical activity when compared to their peers (Table
16).

Table 16. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons
results for information behaviour and feedback preference variables across educational
groups (n = 555).

Feedback message type Education p' Pairwise
multiple
Compulsory Vocational General comparisons
school upper upper (p <.05)
secondary secondary
3.2% 38.7% 58.0%
(n=18) (n=215) (n=322)
Ipsative 3.00 3.39 4.07 <.001 C,VU<GU'
Normative 272 3.23 3.74 <.001 C,VU<GU
Theoretically-driven 2.44 2.51 2.48 0.885 Ns

' p values of Kruskal-Wallis test; p < 0.05 is considered statistically significant; C = Compulsory school,

VU = Vocational upper secondary education, GU = General upper secondary education
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Moreover, those who did not prefer ipsative and normative message tactics had
significantly (p <.001) lower self-efficacy scores than those who preferred them or
responded neutrally; group means (M) for those indicating and not-indicating
preference were 53.4 (SD = 13.7) and 46.0 (SD = 20.0) for ipsative comparison,
and 53.2 (SD = 13.9) and 47.8 (SD = 19.1) for normative comparison, respectively.
Moreover, aerobic fitness was significantly poorer in those who did not prefer
normative comparison (M = 54.4, SD = 7.5 and M =51.9, SD = 7.6). A preference
for theoretically driven health information was not associated with the stage of
change, exercise self-efficacy, aerobic fitness, or education.

Since education, self-efficacy, and the stage of change were all associated with
a preference for ipsative and normative message tactics, they were included in the
multivariate logistic regression analyses. These analyses demonstrated that
education and the stage of exercise behaviour change, but not self-efficacy, were
independently associated with a preference for ipsative as well as normative
comparison. Men in the precontemplation stage were significantly less likely to
prefer ipsative comparison than men in the maintenance stage (OR = 5.8, 95% CI
[2.1, 15.6]). Men in the contemplation stage and (OR = 3.3, 95% CI [1.4, 7.9]) men
in the precontemplation stage (OR = 3.0, 95% CI [1.1, 8.2]) were less likely to
prefer normative comparison than men in the maintenance stage Moreover, the
odds of men who had attended a vocational track of upper secondary school were
almost 5 to 1 (OR =4.9,95% CI [2.4, 10.1]) for preference of ipsative comparison
and 3 to 1 (OR = 2.7, 95% CI [1.5, 5.1]) for preference of normative comparison
when compared to men studying in the general track of upper secondary school.

4.3 Everyday health information literacy (Studies Il and IV)

Around half of the men thought that it is important to be informed about health
issues. The majority of the men were confident that they knew where to look for
health information. Only approximately 5% of them disagreed with the statement
concerning knowing where to seek health information. However, 18% of the
participants found it difficult to find health information from print sources, and 12%
from the Internet. Over 16% of the men found it difficult to understand health-
related terminology, and approximately 13% thought that it is difficult to know who
to believe on health issues. Of the men 39% thought that they liked getting health
information from a variety of sources, and around one third thought that the
reliability of health information from print as well as Internet sources was easy to
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assess. A slightly larger proportion, approximately 36%, said they applied health
information to their own lives and/or that of people close to them (Table 17).

Table 17. Responses to individual statements concerning everyday health information
literacy among respondents (n = 1,633).

Statement Response Total
Strongly Agree Neutral Disagree Strongly

agree disagree

n (%) n (%) n (%) n (%) n (%) N (100%)
It is important to be 589 (36.1) 441 (15.6) 463 (28.4) 78 (4.8) 62 (3.8) 1,633
informed about health
issues.
| know where to seek 642 (39.4) 510(31.3) 387 (23.8) 55(3.4) 34 (2.1) 1,628
health information.
| like to get health 283 (17.8) 338(21.2) 677 (42.5) 203 (12.7) 92(5.8) 1,593

information from a variety

of sources.

It is difficult to find health 111(7.0) 170 (10.7) 643 (40.3) 409 (25.6) 263 (16.5) 1,596
information from printed

sources (magazines and

books).

It is difficult to find health 82 (5.2) 121 (7.7) 381 (24.3) 325(20.8) 656 (41.9) 1,565
information from the

Internet.

It is easy to assess the 219 (13.7) 323(20.2) 774 (48.3) 203 (12.7) 82(5.1) 1,601
reliability of health

information in printed

sources (magazines and

books).

It is easy to assess the 188 (11.8) 323 (20.3) 727 (45.7) 248 (15.6) 106 (6.7) 1,592
reliability of health

information on the

Internet.

Health related terminology 82 (5.2) 177 (11.1) 740 (46.5) 388 (24.4) 205 (12.9) 1,592
and statements are often

difficult to understand.

| apply health related 148 (9.3) 423 (26.5) 773 (48.4) 176 (11.0) 77 (4.8) 1,597
information to my own life

and/or that of people close

to me.
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It is difficult to know who 89 (5.2) 132 (8.2) 667 (41.6) 424 (26.5) 290 (18.1) 1,602

to believe in health issues.

Dyslexia, n = 137 (8.2%)
Everyday health information literacy sum variable: M = 34.7 (SD = 5.0); range = 16—50.

Histogram
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Fig. 9. Distribution of everyday health information literacy (EHIL) scores among young
men (n = 1,481).

The individual statements were aggregated to form a sum variable for everyday
health information literacy (EHIL). The total scores of the EHIL sum variable
ranged from 16 to 50 (Figure 9). The sample followed a normal distribution where
the mean value was 34.7, the median value 34.0 and the standard deviation 5.0. The
internal consistency of the scale was measured by Chronbach’s alpha (o). The o for
the scale was 0.7, which is above the commonly accepted minimum (Hays &
Revicki 2005). For further analysis, the EHIL sum variable was divided into three
categories: low (< 30 points), basic (31-38 points) and high (> 39 points) (see
Figure 9).
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4.3.1 Everyday health information literacy and sociodemoraphic
background (Study Ill)

The associations between everyday health information literacy and socio-
demographic characteristics (age, education, living arrangements, current
occupation, occupational status of both of parents) were first studied by cross-
tabulation (EHIL in three categories). These analyses showed that the age of the
men, their educational background, living arrangements and the occupational status

of both parents were associated with the men’s everyday health information literacy
(Table 18).

Table 18. Socio-demographic information of respondents (n = 630) in categories of
everyday health information literacy (EHIL).

Variable EHIL Total p'
Low Basic High
n (%) n (%) n (%) N (100 %)
142 (22.5) 305 (48.4) 183(29.0) 630
Age .005
17 40 (24.0) 72 (43.1) 55 (32.9) 167
18 86 (20.1) 220 (51.4) 122 (28.5) 428
>18 16 (45.7) 13 (37.1) 6 (17.1) 35
Education <.001
Compulsory 9 (39.1) 11 (47.8) 3 (13.0) 23
Vocational school 86 (31.6) 136 (50.0) 50 (18.4) 272
Upper secondary school or 47 (14.0) 158 (47.2) 130 (38.8) 335
higher
Living arrangements .020
With parents/a parent 109 (20.9) 250 (48.0) 162 (31.1) 521
With someone else 27 (28.8) 28 (47.5) 14 (23.7) 59
Alone 16 (34.8) 25 (54.3) 5(10.9) 46
Current occupation Ns2
Student 128 (21.9) 279 (47.8) 177 (30.3) 584
Employed 5(31.2) 8 (50.0) 3(18.8) 16
Unemployed 9 (30.0) 18(60.0) 3(10.0) 30
Mother’s occupation .019
Manager or entrepreneur 5(19.2) 12 (46.2) 9(34.6) 26
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Variable EHIL Total p'

Low Basic High
n (%) n (%) n (%) N (100 %)
142 (22.5) 305 (48.4) 183(29.0) 630
Age .005
Professional 17 (12.8) 57 (42.9) 59 (44.4) 133
Associate professional 18 (16.4) 63 (57.3) 29 (26.4) 110
Service or sales worker 51 (24.5) 104 (50.0) 53 (25.5) 208
Manual labourer 3(23.1) 6 (46.2) 4 (30.8) 13
Other 14 (25.5) 28 (50.9) 13 (23.6) 55
Father’s occupation .003
Manager or entrepreneur 9(16.7) 23 (42.6) 22 (40.7) 54
Professional 23 (15.8) 68 (46.6) 55 (37.7) 146
Associate professional 9(13.2) 35 (51.5) 24 (35.3) 68
Service or sales worker 14 (23.3) 30 (50.0) 16 (26.7) 60
Manual labourer 39 (29.1) 73 (54.5) 22 (16.4) 134
Other 18 (28.1) 27 (42.2) 19 (29.7) 64

'Pearson Chi-Squared 2Fisher’s exact

Those studying in a general upper secondary school were more likely to score
higher on the everyday health information literacy scale than those studying in a
vocational pathway of upper secondary school, or those who only had a compulsory
education. Men’s current occupation was not associated with everyday health
information literacy scores, whereas the occupation of their father and mother was:
those whose parents had a managerial/entreprencurial or professional occupation
were likely to have high scores. Moreover, high scores were more likely among
men living with one or two parents when compared to those living alone or with
someone else.

Multinomial regression analysis revealed that a compulsory or a vocational
education, a manual labourer father, and being older than 18 years at military
conscription increased the odds of having low everyday health information literacy.
The odds of those with only a compulsory education were over fourteen to one (OR
=14.03) to have low everyday health information literacy, when compared to those
with an upper secondary school or higher education. However, the confidence
interval was wide (95% CI [1.34, 146.95]). A vocational education (OR = 3.77, 95%
CI[1.99, 7.17]) and father’s manual labour occupation (OR = 2.33, 95% CI [1.01,
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5.40]) increased the odds of having low everyday health information literacy (Table
19).

Table 19. Characteristics associated with having low and basic everyday health
information literacy in multinomial regression analysis among respondents (n = 630).

Variable (reference category) Category OR 95% ClI p'

Characteristics associated with low health information literacy

Education (upper secondary school or higher)

Compulsory 14.03 1.34-146.95 .028

Vocational 3.77 1.99-7.17 <.001
Age (>18) 17 years 0.11 0.02-0.75 .025

18 years 0.10 0.02-0.67 .017
Father’s occupation (professional)  Manual labourer 2.33 1.01-5.40 .049

Characteristics associated with basic health information literacy
Education (upper secondary school or higher)
Vocational 2.01 1.21-3.32 .007
Mother’s occupation (professional)

Associate 1.99 1.05-3.75 .034
professional

OR = Odds Ratio, Cl = Confidence Interval; 'multivariate logistic regression analysis; the reference
category is high information literacy

When compared to the over 18-year-old men, a younger age decreased the odds of
having low everyday health information literacy. Moreover, a vocational education
(OR = 2.01, 95% CI [1.21, 3.32]) and mother’s associate professional occupation
(OR =1.99, 95% CI [1.05, 3.75]) increased the odds of having basic, and not high,
everyday health information literacy (Table 19).

4.3.2 Everyday health information literacy and health behaviours
(Study 1V)

To investigate how everyday health information literacy is associated with health
behaviours cross-tabulations with EHIL in three categories as well as an analysis
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of variance (ANOVA) with EHIL as a continuous variable were conducted. Both
analyses showed similar associations: low everyday health information literacy
scores were more likely with men who were physically inactive, smoked, binge-
drank frequently, brushed their teeth less than twice a day, and had eating habits
that can be considered unhealthy (skipping breakfast, infrequent vegetable, fruit
and berry consumption, consumption of soft and energy drinks) (Table 20).

Table 20. Everyday health information literacy (EHIL) scores (mean, M and standard
deviation, SD) in categories of self-reported health behaviours among respondents (n
=1,481).

Health behaviour EHIL p' Health behaviour EHIL p'
M (SD) M (SD)

Hours spent on physical activities .029 Eating breakfast <.0012

<1 hour (n = 323) 34.1(5.2) Yes (n = 1093) 35.1(5.0)

1to 2 hours (n = 746) 34.8 (4.9) No (n = 380) 33.5(4.7)

> 2 hours (n = 385) 35.1 (5.1) Eating fresh vegetables <.001
Daily physical activity <.001 None (n = 218) 33.3 (4.8)

Low (n =272) 33.0 (4.6) 1 to 2 times a week (n = 604) 34.1 (4.8)

Medium low (n = 436) 34.2 (4.8) 3 to 5 times a week (n = 447) 35.6 (5.0)

Medium high (n = 545) 35.6 (5.0) 6 to 7 times a week (n = 150) 37.2 (5.1)

High (n = 208) 35.7 (5.3) Eating fruit or berries <.001
Sitting time Ns None (n = 348) 33.6 (4.5)

< 8 hours (n = 395) 34.3 (4.8) 1 to 2 times a week (n = 675) 34.6 (5.0)

8 to 9 hours (n = 287) 35.0 (5.0) 3 to 5 times aweek (n =97) 35.3(5.1)

10 to 11 hours (n = 306) 35.2 (5.0) 6 to 7 times a week (n = 296) 36.4 (4.9)

> 11 hours (n = 418) 34.6 (5.2) Drinking soft drinks .003
Smoking <.0012 None (n = 388) 35.4 (5.2)

No (n = 1,107) 35.3 (5.1) 1to 2 times a week (n =722) 34.7 (5.1)

Yes (n = 370) 33.0 (4.4) 3 to 5 times a week (n = 254) 34.3 (4.4)
Use of snuff Ns? 6 to 7 times a week (n =49) 33.0 (4.7)

No (n = 296) 34.7 (5.0) Drinking energy drinks .002

Yes (n=1,176) 34.7 (5.0) None (n=917) 35.1(5.0)
Alcohol consumption (= 6 drinks) <.001 1 to 2 times a week (n =397) 34.1(5.0)

None (n = 338) 34.8 (5.0) 3to5timesaweek (n=81) 34.4(5.4)

< monthly (n = 343) 35.0 (5.2) 6 to 7 times a week (n =20) 33.3 (4.1)

1-2 times a month (n = 35.0 (5.0) Eating candy Ns

543)
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Health behaviour EHIL p' Health behaviour EHIL p'
M (SD) M (SD)
Once a week (n = 201) 33.6 (4.7) None (n =419) 34.9 (5.1)
2-3 times a week (n =41) 32.4(3.8) 1to 2 times a week (n = 840) 34.7 (4.9)
Daily (n = 5) 33.0(7.3) 3-5 times a week (n = 34.9 (5.3)
153)

Tooth brushing <.001 6-7 times a week (n=8) 33.6 (4.3)
None (n = 16) 32.1 (6.0)
Couple of times a week (n = 33.2 (4.8)
106)
Once a day (n = 654) 34.4 (5.0)
Twice a day (n = 669) 35.4 (5.0)
> twice a day (n = 9) 35.8 (3.5)

TANOVA 2Student’s t-test

Health behaviours were also significantly associated with socio-demographic

characteristics, most significantly the education of the men and the occupation of

their mother and father (data not shown). For example, men in a general upper

secondary school were more likely to exercise and eat fresh vegetables frequently

than the vocationally educated men or men with a compulsory education.

Multivariate logistic regression analyses showed that the associations between

everyday health information literacy and health behaviours were independent of

socio-demographic characteristics for all other health behaviours, except for the

consumption of energy drinks (Table 21).

Table 21. Factors associated with different health behaviours in multivariate logistic
regression analysis among respondents (n = 1,130).

Variable (reference category) Category OR 95% CI p'
Eating fruit or berries (< 2 days a week)
EHIL (high) Low 2.68 1.76-4.08 <.001
Basic 1.59 1.16-2.19 .004
Education (general upper secondary)
Vocational upper 1.47 1.07-2.00 .016
secondary
Mother’s occupation (professional)
Manual labourer 4.51 1.01-20.22 .049

Eating fresh vegetables (< 2 days a week)

EHIL (high)
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Variable (reference category) Category OR 95% CI p'
Low 3.24 2.20-4.77 <.001
Father’s occupation (professional)
Basic 2.10 1.54-2.88 <.001
Mother’s occupation (professional)
Not employed 217 1.25-3.79 .006
Service or sales worker 1.51 1.06-2.14 .023
Drinking soft drinks (> once a week)
EHIL (high)
Low 1.68 1.05-2.69 .032
Basic 1.71 1.14-2.57 .010
Alcohol use (<6 drinks) (> 2 times a month)
EHIL (high)
Low 2.95 1.70-5.13 <.001
Basic 1.87 1.12-3.14 .017
Education (general upper secondary)
Compulsory school 2.60 1.29-5.22 .007
Vocational upper 1.63 1.12-2.37 .010
secondary
Smoking (Yes)
EHIL(high)
Low 1.87 1.18-2.96 .007
Education (general upper secondary)
Compulsory school 11.08 5.64-21.76 <.001
Vocational upper 4.08 2.88-5.77 <.001
secondary
Mother’s occupation (professional)
Not employed 2.77 1.58-4.87 <.001
Daily physical activity (Not attending to exercise)
EHIL (high)
Low 2.46 1.69-3.59 <.001
Basic 1.57 1.14-2.17 .001
Father’s occupation (professional)
Manager or entrepreneur  1.60 1.01-2.55 .048
Not employed 2.32 1.36-3.94 .002
Associate professional 1.72 1.14-2.58 .010
Service and sales worker  1.62 1.01-2.59 .044
Manual labourer 1.54 1.04-2.28 .033
Mother’s occupation (professional)
Not employed 1.93 1.17-3.18 .010
Service or sales worker 1.49 1.05-2.11 .028

Education (general upper secondary)
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Variable (reference category) Category OR 95% CI p'
Compulsory school 4.14 2.02-8.49 <.001
Vocational upper 1.63 1.24-2.14 .001
secondary
Hours spent on physical activities (< 2)
EHIL
Low 2.07 1.37-3.13 .001
Basic 1.69 1.20-2.37 .002
Education (general upper secondary)
Vocational upper 0.38 0.28-0.52 <.001
secondary
Tooth brushing (< twice a day)
EHIL
Low 1.75 1-21-2.53 .003
Education (general upper secondary)
Compulsory school 2.62 1.35-5.09 .005
Vocational upper 1.82 1.38-2.39 <.001
secondary
Father’s occupation
Manual labourer 1.60 1.09-2.35 .017
Eating breakfast (No)
EHIL
Low 1.59 1.04-2.45 .034
Education (general upper secondary)
Compulsory school 3.79 2.00-7.17 <.001
Vocational upper 1.74 1.27-2.39 .001
secondary
Mother’s occupation (professional)
Not employed 2.53 1.46-4.40 .001
Service or sales worker 1.77 1.15-2.72 .009
Use of snuff (Yes)
Mother’s occupation (professional)
Unemployed 1.90 1.07-3.37 .028
Manual labourer 3.28 1.31-8.25 .012
Sitting time (> 10 hours)
Education (general upper secondary)
Vocational upper 0.58 0.44-0.77 <.001
secondary
Drinking energy drinks (> 2 times a week)
Education (general upper secondary)
Compulsory school 0.26 0.10-0.67 .005

Eating sweets (> 2 times a week)
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Variable (reference category) Category OR 95% CI p'

Father’s occupation (professional)
Manual labourer 1.97 1.06-3.69 .033

"Multivariate logistic regression analysis; enter-method was used by inserting the following variables in

each model: everyday health information literacy, education, mother’s occupation, father’s occupation

In general, higher scores in the everyday health information literacy scale increased
the odds of self-reported health-promoting behaviours, such as not smoking, eating
vegetables frequently and exercising regularly. Strongest associations were found
between everyday health information literacy and eating fresh vegetables and fruit,
daily physical activity and exercise, and binge drinking.

4.3.3 Everyday health information literacy and physical fitness
(Study IV)

Correlation analyses were conducted to investigate the relationship between
everyday health information literacy and physical fitness measures. They showed
significant, but rather weak associations between everyday health information
literacy and aerobic fitness (r=.119, p <.01), muscle mass (» =.095, p <.01), and
grip strength (» = .065, p < .05), and an inverse, but weak association between
everyday health information literacy and body fat percentage (r = -.083, p <.01).
However, analysis of variance (ANOVA) with everyday health information
literacy in three categories demonstrated that men with high everyday health
information literacy were significantly more likely to have better aerobic fitness,
higher muscle mass, and lower body fat percentage than those with low or basic
literacy. Based on this analysis, body mass index or grip strength were not
associated with everyday health information literacy among young men (Table 22).

Table 22. Mean (M) and standard deviation (SD) values of physical fithness measures of
respondents (n = 1,074) across the different categories of everyday health information
literacy (EHIL).

Variable EHIL Total p'
Low Basic High
M (SD) M (SD) M (SD) M (SD)
n=221 n =599 n =254 n=1,074
BMI 23.5 (5.0) 22.9 (4.3) 22.6 (3.6) 23.0 (4.3) Ns
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Variable EHIL Total p'

Low Basic High

M (SD) M (SD) M (SD) M (SD)

n=221 n =599 n=254 n=1,074
Aerobic fitness (VO2max, 51.6 (7.4) 52.7 (7.1) 54.4 (7.1) 52.9 (7.2) <.001
ml/kg/min)
Muscle mass (%) 46.2 (5.5) 47.1 (4.8) 48.0 (4.2) 47.1 (4.8) <.0012
Body fat (%) 17.8 (9.7) 16.4 (8.3) 14.8 (7.4) 16.3 (8.3) .003
Waist (cm) 83.1 (12.3) 81.8 (10.2) 80.4 (8.7) 81.8 (10.4) .026
Grip strength (kg) 44.5 (7.3) 45.2 (7.8) 46.0 (7.9) 45.3 (7.7) Ns

TANOVA 2Kruskal-Wallis

The respondents’ educational background was also associated with their physical
fitness (see Appendix 7)'®. Therefore, the analyses (ANOVA) were conducted
separately for the three educational groups. The results of these separate analyses
indicate that everyday health information literacy is associated with aerobic fitness,
muscle mass percentage, body fat percentage, and waist circumference among the
general upper secondary school students, but only with aerobic fitness among the
vocational upper secondary school students. No significant associations were found
in everyday health information literacy and fitness measures among the small (n =
33) group of men with only a compulsory education (Appendix 7).

4.4 Everyday health information literacy and the stage of change in
relation to information seeking and avoidance in the context of
physical activity (Study V)

Correlation analyses showed that everyday health information literacy was
insignificantly or relatively weakly associated with information needs on physical
activity (» = .003, p = ns), and the practices to obtain information (active seeking r
=.089, p <.01; active scanning » = .106, p <.01; non-directed monitoring » = .058,
p = ns; by proxy » = -.151, p <.01). The strongest correlation (» = -.309, p < .01)

'8 For example, vocationally educated men were more likely to have higher BMI and waist
circumference, and grip strength when compared to the other educational groups while general upper
secondary school students had lower body fat and aerobic fitness levels than their peers.
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was found between everyday health information literacy and the avoidance of
physical activity information (Appendix 8).

A closer look was taken on the relationship between everyday health
information literacy and active seeking and avoidance of physical activity and
exercise information. Kruskal-Wallis analysis with EHIL in three categories
showed that it was associated with the avoidance of information, but not with
information seeking. Pairwise multiple comparisons indicate that there were
significant differences in mean avoidance scores between each everyday health
information literacy category (low > basic > high) (Table 23).

Table 23. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons
results for information seeking and avoidance across everyday health information
literacy categories among respondents (n = 769).

Variable EHIL p' Pairwise multiple
Low Basic High comparisons
32.8% 38.0% 29.6% (p<.09)
(n = 252) (n =292) (n = 225)
Seeking 5.06 5.34 5.50 Ns -
Avoidance 4.83 4.1 3.61 <.001 Low > Basic > High

'p values of Kruskal-Wallis test

Table 24. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons
results for information seeking and avoidance across stages of exercise behaviour
change (n = 845).

Variable Stage of change p' Pairwise multiple
PC c p A M comparisons
(p <.05)

65% 12.0% 16.1%  162%  49.2%
(n=55) (n=101) (n=137) (n=136) (n=416)
Seeking 320 435 474 5.52 5.96 <.001 Pc<P,C<M,A

Avoidance  4.49 4.73 4.13 4.56 3.88 <.001 C,A>M

'p values of Kruskal-Wallis test; PC = precontemplation, C = contemplation, P = preparation, A = action,

M = maintenance

Moreover, Kruskal-Wallis analysis showed that physical activity information
seeking was associated with the stage of exercise behaviour change: the men in the
maintenance stage were most likely to seek and least likely to avoid information on
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physical activity and exercise. Men in precontemplation were least likely to seek,
and men in the contemplation and action stages most likely to avoid information
on physical activity and exercise (Table 24, see also Subchapter 4.2.3).

When the individual statements on seeking and avoiding exercise information
were cross-tabulated with the stage of exercise behaviour change and everyday
health information literacy in three categories, associations emerged between each
of these variables. Therefore, multivariate logistic regression analyses were
conducted with both variables included (Table 25).

Table 25. Factors associated with information seeking and avoidance in multivariate
logistic regression analysis (n = 781).

Variable (reference category) Category OR 95% ClI p'

Characteristics associated with information seeking ‘I look for information when | have a problem or a
question about exercise or physical activity’ (never or rarely)

Stage of change (maintenance)

Preparation 2.72 1.80—4.13 <.001
Contemplation 3.54 2.23-5.61 <.001
Precontempl. 8.57 4.31-17.04 < .001

Characteristics associated with information seeking ‘I look for information for example on the Internet or
ask questions about it from other people’ (never or rarely)

Stage of change (maintenance)

Action 1.61 1.04-2.48 .032

Preparation 3.19 2.09-4.86 <.001
Contemplation 3.14 1.98—-4.99 <.001
Precont. 9.58 4.88-18.80 <.001

Characteristics associated with information avoidance ‘I don’t want to think about exercise’ (at least
sometimes)
EHIL (high)

Low 2.69 1.82-3.96 <.001
Basic 1.58 1.08-2.31 .019

Stage of change (maintenance)

Action 1.85 1.22-2.80 .004
Contemplation 3.38 2.11-5.41 <.001
Precontempl. 1.83 1.01-3.31 .047

Characteristics associated with information avoidance ‘I avoid hearing or seeing exercise-related

information’(at least sometimes)
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Variable (reference category) Category OR 95% CI p'

EHIL (high)
Low 3.78 2.51-5.70  <.001

Basic 1.66 1.10-2.51 .015

"Multivariate logistic regression analysis; enter-method was used by inserting everyday health information
literacy and change of change into each model.

These analyses (see Table 25) showed that responses to both statements on active
seeking of information (looking for information when having a problem or a
question about exercise or physical activity; looking for physical activity or
exercise information on the Internet or asking questions about it from other people)
were associated with the stage of exercise behaviour change. For example, the odds
of a precontemplator never or rarely looking for information on exercise or physical
activity were more than eight to one when compared to men in the maintenance
stage (OR = 8.57, 95%CI [4.31, 17.04], p < .001). Moreover, being in the
precontemplation, contemplation and action stages of exercise behaviour change,
in contrast to maintenance, increased the odds of not wanting to think about
exercise. Everyday health information literacy was also associated with avoidance
of thinking about exercise: the odds of avoiding thinking about exercise were
almost three to one for men categorised into the low everyday health information
literacy category in comparison to men who had high everyday health information
literacy (OR = 2.69, 95% CI [1.82, 3.96] p <.001).

The avoidance of hearing or seeing exercise information was associated with
everyday health information literacy; being in the low (OR = 3.78, 95% CI [2.51,
5.70], p <.001) or basic (OR =1.66, 95% CI[1.10, 2.51], p = .015) everyday health
information literacy category increased the odds of avoidance when compared to
being in the high everyday health information literacy category (Table 25).
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5 Discussion

5.1 Discussion on main results

The results of this study indicate that information needs and the frequency of
information acquisition through different practices, but not the avoidance of
information, are associated with the stage of behaviour change in the context of
physical activity and exercise. In a broader health context it was discovered that
men who feel able to find, evaluate and use health information are likely to engage
in a variety of health promoting behaviours, including physical activity and
exercise, and are also likely to have good aerobic fitness and body composition.
Furthermore, the results indicate that perceived low health information literacy is
linked to the avoidance of information.

Moreover, the men’s socio-economic characteristics, education in particular,
are connected to their health behaviours, readiness to change their exercise
behaviour, physical fitness, information behaviour, as well as their everyday health
information literacy. The overall tendency seems to be that men studying in general
upper secondary school are more likely than their peers to engage in health
promotive behaviours, be in a good physical fitness, acquire physical activity
information, and assess their health information literacy to be at a high level.
Nevertheless, when these socio-economic characteristics were taken into account
in the statistical analyses, the associations remained significant between everyday
health information literacy and most health behaviours and aerobic fitness, as well
as between the stage of exercise behaviour change and frequency of exercise and
physical activity information acquisition.

5.1.1 Young men’s needs for, preferences of and practices to obtain
and avoid physical activity information (RQ’s 1.1 and 1.2)

Overall, there was relatively little interest in physical activity or exercise information
among the young men, with around 50% of the men reporting never or rarely being
interested in information concerning physical activity or exercise, and around 70%
never or rarely having questions about this topic. Approximately 40 % of the men
were interested in scientific health facts (see Subchapter 4.2.2), and some 50% of
the men considered it important to be informed about health issues in general (see
Subchapter 4.3). Based on previous studies, the slight interest in health information
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could be expected since young people in general (Ek & Heinstrdm 2011), and men in
particular (Ek 2013, Ek et al. 2011, Ek & Heinstrom 2011), have been found to often
lack interest in health topics. However, the majority of the men found physical
activity feedback based on ipsative (approx. 70% of the men) or normative
comparison (approx. 60% of the men) as motivational (see Subchapter 4.2.2).

Non-directed monitoring was regognised as the most commonly used
information practice with over 60% of the men having at least sometimes obtained
physical activity and exercise information through it. This result is in line with the
findings of Askola et al. (2010), Baxter et al. (2008) and Palsdoéttir (2010),
suggesting that health information is encountered more often than it is actively
sought. In contrast, in Yeoman’s (2010) study among women in menopause
transition hardly any examples of non-directed monitoring were found. While
menopause as a health topic may be rather invisible to the outside world (Yeoman
2010), physical activity and exercise represent topics that are clearly present in the
information environments of many young people.

Despite their rather slight interest in physical activity and exercise information,
more than half of the young men had acted upon the practices of active scanning
and active seeking. In this study, information needs were operationalised as an
overall interest in information on physical acticity and having specific questions on
the topic (see Appendix 2). Since the young men reported much more frequent
information seeking activities than experienced information needs it may be that
these descriptions do not encompass the reasons and motivations men may have on
acquiring information on physical activity and exercise. Moreover, the search for
information is not necessarily purposive or related to problem-solving or even
information needs; people may, for example, watch television to be enterntained
and happen to aquire information by chance (see Case 2007, 109—110).

Associations were found between the recognised information needs regarding
physical activity and exercise and all the practices for obtaining information, but
not between information needs and the avoidance of information. Similarly, Yang
and Kahlor (2013) noticed a positive association with information needs'® and
information seeking, but not with needs and avoidance of information. The
associations were relatively strong between information needs and non-directed
monitoring and needs and active information seeking. Moreover, those who were
active in purposive information seeking also encountered information more

19 *Information sufficiency’ in their study; estimation of current knowledge and how much knowledge
a person thinks he/she needs on the same topic (Yang & Kahlor 2013).
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frequently. This is in line with Palsdottir’s (2010) findings, which indicate that
active health information seekers tend to often discover information
serendipitously as well.

Nearly one fourth of the men had at least sometimes avoided information on
physical activity and exercise. Interestingly, avoidance of physical activity
information had a very weak or non-existing relationship to information needs as
well as practices to acquire information. It seems, therefore, that both active and
inactive information seekers may avoid information. If information seeking and
avoidance are seen as ways to manage uncertainty, these actions can be seen as
complementary; an individual may in some situations seek, and in others avoid
information in an attempt to achieve and maintain an optimal level of uncertainty
(Brashers 2001, Sairanen & Savolainen 2010). Moreover, the reasons for avoidance
may vary in different situations (Sairanen & Savolainen 2010, Sweeny et al. 2010).

5.1.2 Young men’s information behaviour and readiness to change
exercise behaviour (RQ’s 1.3 and 1.4)

Information behaviour in the stages of exercise behaviour change

Earlier studies indicate that those who are not ‘health-oriented’ are more likely to
obtain health information from passive media sources whereas more ‘health-
oriented’ individuals use active sources (Dutta-Bergman 2004). In the context of
physical activity, the active obtaining of information from various sources has been
found to be positively associated with physical activity behaviours (Plotnikoff et al.
2010). This study focused on information aquisition rather than on the use of
information sources. Sharing some common ground with these previous results,
however, the results of this study indicate that individuals who do not exercise
regularly are passive in obtaining information on this issue, whereas people who
engage in regular exercise use multiple practices to obtain information on physical
activity and exercise. Furthermore, differences were found within these active and
passive groups according to the self-reported measure of the stage of exercise
behaviour change, which reflects their exercise behaviour as well as the intentions
to change it (Marcus & Simkin 1994). In earlier studies, the intention to be
physically active has been found to be associated with searching for information
related to physical activity (Berry ef al. 2011).
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The stage distributions found in this study (see Subchapter 4.2.3) are fairly
similar to those found in earlier studies on physical activity and exercise (Marshall
& Biddle 2001), although proportionately more individuals were categorised into
the maintenance stage and fewer into the preparation stage in this study.
Interestingly, the distributions of men between the stages were found to be rather
similar across different data sets although the criterion for regular exercise was
changed. In Studies I and II exercise was defined as 20 min or more of continuous
physical activity performed at a vigorous pace three or more times a week and in
Study V as at least 1.5 hours of daily physical activity half of which should be
performed at a vigorous pace. While in Study V the criterion was rather strict, a
smaller proportion, 6.7%, of men were categorised into the precotemplation stage
and a larger proportion of men, 15.9%, into the action stage than with the looser
criterion (10.5% in precontemplation, 13.0% action).

Also in previous studies a comparably strict criterion for exercise has been
found to result in more than average proportion of individuals in the later stages
(Marshall & Biddle 2001), which raises questions on what this measure actually
indicates (see Subchapter 5.2). Fallon et al. (2005) suggest, that self-report data of
the stage of exercise behaviour change should be verified with objective
physiological measures of health, such as body composition and physical fitness
testing. Since physiological measurement data were available, additional analyses
(ANOVA) were conducted to find out if self-reported stage of exercise behaviour
change was associated with physical fitness among the men. These analyses show
that men in later stages are in a better physical condition than those categorised into
earlier stages (Appendix 6).

The results of this study indicate that a more advanced stage was associated
with greater use of cognitive and behavioural processes, higher self-efficacy, and
more positive perception of the advantages of exercise behaviour to outweigh the
disadvantages with different patterns of significant differences. This was expected
given the postulations of the Transtheoretical Model (Prochaska & DiClemente
1983), and the results are to some extent in line with those of previous studies
(Adams & White 2002, Buxton et al. 1996, Hutchison et al. 2009, Marshall &
Biddle 2001, Nigg et al. 2011, Spencer et al. 2006). It must be noted, however, that
in this study the actual change process was not studied. Men were categorised into
stages of change categories based on their own reports.

In general, the TTM proposes that cognitive processes are used mainly at early
stages of change, and that in later stages their use decreases and behavioural
processes are being used (Nigg ef al. 2011). This notion was not supported in this
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study; higher use of behavioural, as well as cognitive processes of change, was
reported in maintenance stage than in any other stage including action. Rosen
(2000), for example, has reported similar findings for physical activity and dietary
behaviours: both cognitive and behavioural processes of change increased by stage.
In contrast, for smoking seccation?, the original pattern of use of change processes
was supported in Rosen’s (2000) study.

A novel finding in this study was that information behaviour also varied by the
stage of exercise behaviour change. In the earlier stages (precontemplation,
contemplation, preparation), where individuals do not exercise regularly and are
uninformed or lack the motivation, commitment, or skills to change behaviours,
information was most often encountered through the passive practice of non-
directed monitoring. In the action stage, where individuals have recently changed
their exercise behaviours, information was obtained most frequently by active
seeking. In the maintenance stage, where individuals maintain earlier adopted
behaviours, information was obtained through various practices, most frequently
through active scanning. The patterns were similar to the change processes in that
highest scores were found in the maintenance stage and lowest in the
precontemplation stage.

In this study, individuals categorised into the three ‘non-exercise’ stages of change
(precontemplation, contemplation, preparation) reported to obtain information most
often through non-directed monitoring; however, the frequency of obtaining
information across the various practices increased by the stage also within these groups.
Furthermore, those who had recently adopted regular exercise behaviours differed in
their information behaviour from those maintaining these behaviours: In the action
stage, information was obtained most often by active seeking, and in the maintenance
stage, by active scanning. In the maintenance stage, all practices of obtaining
information were more frequent than for other groups (see Subchapter 4.2.3).

According to Prochaska (2008), individuals may be at the precontemplation
stage because they are ‘uninformed or underinformed’ about the consequences of a
behaviour. Individuals may also be ‘demoralised’ about their ability to change
behaviour after previous, failed attempts. Either way, the precontemplators are
suggested to avoid reading, talking or thinking about the behaviour in question
(Prochaska 2008). In this study, however, avoidance was not significantly
associated with the stage of behaviour change; avoidance of information occurred
at each stage. However, the precontemplators experienced information needs

20 In which context the TTM was originally developed.
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concerning physical activity and exercise significantly less frequently than all other
groups who either already exercised regularly or intended to start in the future (see
Subchapter 4.2.3). Moreover, individuals in the precontemplation stage were found
to be unlikely to consider physical activity feedback as motivational (see
Subchapter 4.2.4), which may be indicative of information avoidance.

Dutta-Bergman (2013) states that individuals in the contemplation and
preparation stages are considered to be most likely to seek information related to
the behaviour in question. This assumption was not supported by the results of this
study either. The contemplators and preparators were more likely to seek out
information than the precontemplators, but men in the action and maintenance
stages acted upon these practices most often. Moreover, the contemplators were
found to be likely to find ipsative, but not normative comparison as motivational.
In the later stages, including preparation, either type of feedback was likely to be
preferred (see Subchapter 4.2.4).

In most health behaviour models the role of information is stressed at the early
phases of behaviour change, where communication is seen to convey a threat or an
opportunity to an individual (Janis & Mann 1977) or ‘trigger’ behaviour change
(see e.g. the Health Belief Model, Rosenstock 1974). The role of information is
also acknowledged in the following stages when individuals concider relevant
goals or alternatives (Janis & Mann 1977) and the costs and benefits of actions. In
the later stages of behaviour change, cognitive processes are in general not
considered as relevant (see Prochaska & DiClemente 1983, Prochaska 2008).
However, studies on health information seeking show that information seeking on
a specific topic (wellness information) is strongly linked to that behaviour: for
example, physically active people are likely to also seek for physical activity
information (Plotnikoff et al. 2010). This, along with the results of this study,
suggests that information is acquired and used throughout the process of behaviour
change, also, and especially, in the maintenance stage, to support healthy behaviour.

Information may have different roles in different stages of behaviour change
(Bar-Ilan et al. 2006, see also Askola et al. 2014). Information on the advantages
of healthy lifestyle and health risks may be relevant in some stages whereas in
others individuals’ may seek information that would support and motivate them
(Bar-Ilan ef al. 2006). Niemeld (2006) points out that information may also serve
as enactment, meaning direct or indirect impulses and inspiration for physical
activity and exercise in everyday life (Niemeld er al. 2012b, Zhang 2012).
Moreover, Case (2007, 110) notes that entertainment seeking (as opposed to
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seeking information to a specific need) in often ritualised behaviour, that is, less
goal-directed and more habitual than using media to instrumental purposes.

It must be noted that in health behaviour models information is usually seen as
‘facts’ as opposed to opinions and entertainment. Further, many health behaviour
models treat information and knowledge as interchangeable concepts (Greyson &
Johnson 2015). Moreover, information behaviour in relation to ‘ongoing’
behaviours such as physical activity and weight maintenance (Bar-Ilan et al. 2006,
Askola et al. 2014) may differ from ‘single-time’ behaviours such as attending to
cancer screening (Anker et al. 2011) or quitting smoking (Johnston et al. 2009).

Threat and self-efficacy

Both avoidance and seeking of information has been associated with individuals’
experience of a threat (Steele 1988, Hartoonian et al. 2014, Case et al. 2005,
Johnson & Meischke 1993) at least when it comes to disease-related topics. With
regard to health topics such as exercise, perceived health threat may not be the most
relevant antecedent for seeking or avoidance of information. Overall, the
motivations to exercise and engage in physical activities include motives related to,
for example, social life, enjoyment, and achievement, in addition to health-related
motives (lannotti et al. 2012). Among young people, boys in particular, health
motivations are found to be inconsistently related with physical activity (Iannotti
et al. 2012).

Feedback on own physical activity behaviour or performance may entail a
threat to individuals’ self~image (Steele 1988, Sherman et al. 2000). Although the
questions concerning ipsative and normative comparison in this study were
positively framed and emphasised improvement in the individual’s performance
(‘Information about improvement in my physical fitness motivates me’, ‘I get
motivated when I have done better than others’), they may entail a threat especially
to individuals with low exercise self-efficacy. Overall, people are considered to be
motivated to possessing, enhancing, and maintaining a positive self-image (Steele
1988). If individuals’ anticipate that the feedback they receive will be negative, that
information may pose a threat to the receiver’s self-image and can lead to
processing the threatening information defensively (Sherman et al. 2000), for
instance, to avoiding the information altogether.

Previous research suggests that those who believe they can perform well
(people with high self-efficacy) are more likely to view difficult tasks as something
to be mastered rather than something to be avoided (Ek & Heinstrom 2011). High
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health self-efficacy has been associated with active health information seeking
(Banas 2008, Palsdottir 2008, Rimal 2001, Wilson 2007). Based on the results of
this study, young men with high exercise self-efficacy were likely to acquire
information on physical activity, and perceive ipsative and normative physical
activity feedback as motivational. In turn, men with low self-efficacy were unlikely
to actively seek for physical activity information and may not find ipsative or
normative feedback as motivational. Exercise self-efficacy and avoidance of
information (as not wanting to think about exercise or avoidance of seeing or
hearing exercise-related information’) were only weakly connected. Yet, avoidance
was linked to everyday health information literacy, which could be seen as an
indicator for self-efficacy for health information related behaviours (Kurbanoglu et
al. 2006, see Subchapter 5.1.3).

It has been suggested that individuals with different self-efficacy levels would
have differing information needs and that self-efficacy has an impact on the
persuasiveness of messages (Van ‘t Riet ez al. 2008). For example, those with low
self-efficacy may need help in restructuring their belief system (e.g. overcoming
their feelings of inadequacy) before information (e.g. feedback) can have an effect,
whereas those with high self-efficacy need encouragement (Murray-Johnson &
Witte 2003, 482). Self-efficacy has been shown to be positively affected when
individuals are provided with ipsative and normative feedback (Ashford et al.
2010). However, based on the results of this study, people with low self-efficacy
may not find these feedback types as motivational. It must be noted, however, that
self-efficacy beliefs are interwined with other important factors that can explain
individuals’ relationship with information. For example, exercise self-efficacy is
positively associated with physical activity, both of which are associated with
socio-economic status.

5.1.3 Young men’s everyday health information literacy (RQ 2.1)

Around half of the men thought that it is important to be informed about health
issues, and less than 40% of them reported to apply this information to their own
life or that of others. In general, the men seemed to be rather confident in their
abilities to assess, evaluate and use health information. Only approximately five
percent of the men felt that they have difficulties in knowing where to seek for
health information, and 15% of the men thought it is difficult to find health
information from printed sources and 12% from the Internet. Of the men 16% found
it to be difficult to know who to believe in health issues. Almost one in five men
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found that they often have difficulties in understanding health related terminology,
and a similar proportion of men found it difficult to assess the reliability of health
information from printed sources. A larger proportion of the men, one in four, found
it difficult to assess the reliability of health information on the Internet.

The everyday health information literacy screening tool used in this study was
piloted among general upper secondary school students (Niemel4 ef al. 2012) and
further tested among people with high risk for metabolic syndrome (Enwald et al.
2015b). In the study by Niemeld and colleagues (2012), responses to each of the
statements are not provided. However, responses to the statement on the ability to
understand health terminology—which the authors see as a fundamental health
information literacy—were described. In that study, of the respondents more than
20% agreed (2.3% totally agreed; 18.4% agreed) with this statement whereas in the
present study a slighty smaller proportion of respondents, around 15%, agreed
(5.2% strongly agreed, 11.1% agreed). In contrast, of individuals with high risk for
metabolic syndrome over 40% found health related terminology and statements
often difficult to understand (Enwald et al. 2015b).

Comparison of responses to each statement indicate clear differences between
young men and people with high risk for metabolic syndrome also in other ways:
For example, individuals with high risk for metabolic syndrome seemed to value
health information more than young men; 96.1% of them and only 51.7% of young
men thought that it is important to be informed about health issues (Enwald et al.
2015b). Moreover, 39.0% of the men and 86.8% of the individuals with high risk
for metabolic syndrome liked to get information from a variety of sources. However,
young men seem to be more confident in their ability to know who to believe in
health issues. Only 13.4% of the young men found it difficult to know who to
believe while the percentage was 45.1% for high risk individuals (Table 17, Enwald
et al. 2015b).

These groups are different from each other in terms of age, gender, and health
status. People with high risk for metabolic syndrome were from 20 to 60 years old,
of both genders, overweight or obese, and had at least one other risk factor of
metabolic syndrome (Enwald ef al. 2015b) whereas young men are homogenous in
terms of ender and age, and represent a generally healthy population. It may be that
the young men haven’t had experiences on serious health conditions or diseases
that would have ‘forced’ them to seek information on complex health issues.
Overall, low level of health information literacy has been associated with poorer
health (see Subchapter 2.5.3).
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It must be noted, that most of the current health information literacy studies, as
well as the present study, focus on self-rated literacy skills which probably reflect
confidence in one’s own abilities rather than their ‘actual’ skills (see also
Subchapter 5.2). In that sense the screening tool used in this study can be
understood as a type of self-efficacy measure (see Kurbanoglu et al. 2006,
DuBenske et al. 2009)

5.1.4 The association between health information literacy, health
behaviour and physical fitness (RQ’s 2.3 and 2.4)

The results of this study indicate that everyday health information literacy is
positively associated with various health-promoting behaviours such as physical
activity, healthy eating habits, and abstinence from smoking and binge drinking.
These associations remained significant when controlling for relevant socio-
demographic variables. The physical fitness measures give further validation to
these results: good aerobic fitness and body composition were more likely among
men with high everyday health information literacy. Based on the results, everyday
health information literacy is not associated with sitting time, use of snuff, eating
sweets, or consumption of energy drinks, nor with body mass index or grip strength
(see Subchapter 4.3.2).

These results give support to previous findings of the association between
competencies related to health information and health behaviours (Palsdottir 2008).
People who are better equipped to cope in the complex health information
environment, may be better able to make health promoting decisions. However, as
was discussed earlier, individuals’ health status, for example, can also influence the
way they interact with health information (Johnson & Case 2012). Based on the
results of this study, the direction of the association between health information
literacy and health behaviours or physical fitness cannot be determined. Overall,
the underpinnings of the connections between everyday health information literacy
and health behaviours are not clear.

Each health behaviour is suggested to have a specific set of determinants
important to that particular behaviour (see Noar et al. 2008). Accordingly, the role
of information and knowledge may vary with regard to different health behaviours.
In this study everyday health information literacy was found to be most strongly
associated with eating vegetables, and fruit and berries, and attending to physical
activity and exercise. Interestingly, non-existing or weak associations were found
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between health information literacy and consumption of sugary products (energy
drinks, soft drinks, and sweets), sitting time, and use of snuff.

Health literacy is suggested to influence health knowledge, and through it,
other key determinants of health behaviours such as attitudes, social norms, self-
efficacy, and skills which all contribute to the development of an intention to
change health behaviours (Berkman et al. 2011). This may be a likely route to
health outcomes also in the case of health information literacy.

5.1.5 The role of socio-economic position (RQ’s 1.5, 2.2 and 2.4)

The study corroborates previous findings on the differences in health and health
related behaviours based on socio-economic position, and specifically between
educational groups (Martelin e al. 2005, Bingham ef al. 2010). The respondents’
socio-demographic characteristics—education in particular—were connected to
their stage of exercise behaviour change (Studies I and II), health behaviours in
general (Study IV), physical fitness (Study IV), information behaviour (Studies I
and V) as well as everyday health information literacy (Studies III and IV).

Associations between educational attainment and health information literacy
(Eriksson-Backa ef al. 2012, Ivanitskaya et al. 2006) as well as functional health
literacy (Paasche-Orlow & Wolf 2007), and health in general (Lahelma et al. 2004)
have been reported in earlier research as well. However, usually education is
divided into hierarchical levels based on years of schooling.

In Finland, the majority (around 95%) of those who complete compulsory
education continue their studies to either general or vocational education at upper
secondary level (see Subchapter 1.2). Accordingly, within the population of this
study a small minority of the men only had compulsory education and the majority
of men were studying either in the vocational or general track of upper secondary
school.

Earlier Finnish studies indicate that students in the vocational education engage
in significantly more health-compromising actions than the general upper
secondary school students (Luopa ef al. 2010, Luopa et al. 2014). Also, a Swedish
study found that academic orientation was positively linked to subjective health as
well as health-related behaviour (Hagquist 2007). This study infers that these
educational differences are evident in young men’s health behaviour, physical
fitness as well as everyday health information behaviour and literacy. Men in the
general upper secondary education were more likely to eat fresh vegetables, fruit
and berries, and breakfast daily, brush their teeth twice a day and less likely to
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smoke (as was reported in the Finnish School Health Promotion study as well, see
NIHW 2013). Snuff use was slightly more common among the vocationally
educated men. Also in line with the Finnish School Health Promotion study (NIHW
2013) men in the general upper secondary school were more likely to exercise than
the vocationally educated men or men with a compulsory education. They were
also more likely to be in the higher stages of exercise behaviour change. However,
the vocationally educated were more likely to spend over two hours a day on
physical activities and less likely to sit more than ten hours a day when compared
to the general upper secondary school students (see Subchapter 4.3.2).

In line with the study by Martelin and colleagues (2005), binge drinking was
found to be most common among young men with only a compulsory school
education. Furthermore, in this study clear differences were found also between the
general and vocational upper secondary school students with the latter being more
likely to drink more than six portions of alcohol more than twice a month. This is
in line with the results of the Finnish School Health Promotion study (NIHW 2013).
Also in accordance with that study, based on the results of the present study, the
vocationally educated men are more likely to have higher BMI than the students in
upper secondary school, and also the men with only a compulsory school education.
Similar association was seen also in waist circumference which was largest, on
average, among the vocationally educated. However, the body fat percentages of
the vocationally educated did not significantly differ from the men with only a
compulsory school education. The compulsory school educated had, on average,
the lowest muscle mass and aerobic fitness. This indicates that the vocationally
educated are more likely to be overweight (based on BMI) but the compulsory
school educated show other signs of poor physical fitness (relatively high body fat,
low muscle mass, poor aerobic fitness). On average, men in the general upper
secondary school had significantly better aerobic fitness than the other educational
groups. The vocationally educated men, however, had significantly better mean
grip strength than the other two groups.

It has been shown that among Finnish working-aged adults, there is a link
between obesity and overall worse physical fitness, and a lower education
(Valkeinen et al. 2013). Based on the results of this study, clear differences in the
physical health of men can be seen already at early adulthood, although for example
Martelin and colleagues (2005) did not find an association between education and
obesity among young men. However, in their study, education was categorised into
hierarchical categories.
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Previous studies clearly indicate that among adults the more highly educated
(Anker et al. 2011, Cotten & Gupta 2004, Ek &Widén-Wulff 2008, Niedzwiedzka
et al. 2014) and individuals with greater income (Ayers & Kronenfeld 2007, Cotten
& Gupta 2004, Dutta-Bergman 2003, Pandey ef al. 2003) are more active when it
comes to seeking health information. With regard to adolescents health information
seeking and wuse, however, the results have been somewhat conflicting
(Borzekowski & Rickert 2001a, Borzekowski & Rickert 2001b, Zhao 2009). The
results of this study indicate that men with a general upper secondary education had
obtained information trough active seeking, active scanning, and non-directed
monitoring significantly more frequently that men in the other educational groups
(Study I), and were also more likely to consider normative and ipsative comparison
as motivational (Study II). Men with only a compulsory school education reported
experiencing information needs and acted upon information practices related to
physical activity and exercise less frequently than those with higher education.

Furthermore, a compulsory and a vocational education as well as father’s
manual labour occupation and mother’s associate professional occupation
decreased the odds of having high everyday health information literacy (Study III,
Study IV). Parents’ occupational status also reflects their educational background.
Mother’s associate professional occupation (when compared to a professional
occupation) decreased the odds of scoring high in the everyday health information
literacy scale. Associate professional occupations typically require post-secondary
education (Bachelor’s degree in Finland) whereas professional occupations usually
require tertiary education (Master’s degree in Finland). Service and sales
occupations as well as manual labour occupations generally require an upper
secondary education (UNESCO 2011).

Sons of fathers with manual labour occupations were significantly more likely
to score low on the everyday health information literacy scale. This relationship
may be traced to educational differences between the occupational categories.
However, father’s service and sales occupation did not show similar associations
with the health information literacy levels of the men, although these occupations
require a similar level of education. Also, as already noted, the men’s own
vocational orientation significantly increased the odds of being in the low everyday
health information literacy category.

These associations may be explained by the differences between the so-called
working-class and middle-class cultures, for instance in communication styles (see
e.g. Linkon 1999) or conceptions of masculinity (Dolan 2011). Hoikkala and
Hakkarainen (2005) argue that, among boys, weaker health literacy may express
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traditional values of masculinity, which, for example, encourage emotional and
physical strength and reject weakness or vulnerability. These conceptions have
been found to be prevalent especially among manual labourers (working class)
(Dolan 2011). According to Drummond and Drummond (2010), masculinity plays
an important role in men’s health by influencing how they recognise, interpret, and
act upon health information. Aspects of masculinity and socio-economic or class
position together may structure men’s health seeking behaviour (Dolan 2011) and
possibly also their relationship to health information.

Previous studies also suggest that people may have ‘informational subjective
norms’. This concept refers to peoples’ tendency to actively seek information if
they believe that other people expect them to have knowledge on a particular issue
(Griffin et al. 1999). Therefore, ‘people’s willingness to fulfill others’ expectations
about their own information level could motivate more active information seeking’;
people may seek information to maintain a socially desirable image such as being
able to discuss about a particular health topic (Yang & Kahlor 2013).

The connections between socio-economic status, health information behaviour,
health information literacy, and health behaviours are complex. Individual
characteristics and peer and parental influences as well as structural systems such
as media, education, and health care all serve as potential contributors to the
development of health information literacy skills (Manganello 2008), and also
influence health behaviour through other routes (Pampel ef al. 2010). The results
of this study provide clues to the role of health information literacy in building or
reinforcing these behavioural differences in peer and parental relationships and
within educational settings. Clearly, health information behaviour and literacy are
not only ‘individual achievements’ but tied to the socio-cultural surroundings of
people (see Budd & Lloyd 2014).

5.1.6 Health information behaviour and literacy (RQ’s 3.1 and 3.2)

The results of this study indicate that low health information literacy is linked to
avoidance of information. Further, the results suggest that frequent health
information seeking is not necessarily associated with high level of health
information literacy. These results are in line with Yang and Kahlor’s (2013)
findings on seeking and avoidance of climate change information; they showed that
people who were confident in their abilities to engage in information seeking were
not likely to avoid information whereas the connection between information
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seeking and ‘perceived information-gathering capacity’ was not as evident (Yang
& Kahlor 2013).

The results of this study point in the same direction as the findings of an earlier
study on young men’s perceptions of fear appeals (Enwald et al. 2015a). Fear
appeals, that is, persuasive communication that attempt to arouse fear in order to
promote self-protective action, are widely used in health promotion to motivate
behaviour change, although their efficacy has been questioned (Ruiter ez al. 2014).
Enwald et al. (2015a) found that men with low everyday health information literacy
were unlikely to select a fear appeal message alternative from a message pair
concerning physical inactivity. This finding indicates that those assuming that their
skills may be inadequate may be less open to threatening information.

According to Brashers (2001, 478) ‘uncertainty exists when details of
situations are ambiguous, complex, unpredictable, or probabilistic; when
information is unavailable or inconsistent; and when people feel insecure in their
own state of knowledge or the state of knowledge in general.” Confidence in one’s
own state of knowledge, but also in the skills needed to acquire and use new
information, might help people to reduce, or cope with, the feeling of uncertainty
in health settings.

As was discussed in Subchapter 5.1.2 the study lends further support to the
findings that information seeking may be associated with stage of behaviour change
in a physical activity and exercise context (see also Enwald ef al. 2015a).
Avoidance of information, in turn, was only vaguely associated with stage of
change although, according to the Transtheoretical model (Prochaska 2008),
avoidance would be expected especially among precontemplators. The results
indicate that information seeking and avoidance may be influenced by different
factors.

5.2 Evaluation of the methodology

Conventionally, concepts of validity and reliablility have been used when
evaluating the quality of quantitative research. Roughly, validity refers to the extent
we are measuring what we are meant to measure and reliability to the extent of the
measure to produce similar result each time (Trochim 2006). In this study a critical
realist perspective was taken with the ontological understanding that there is a
mind-independent reality, and that this reality composes of different levels
(empirical, actual, real). This perspective has implications for evaluation of validity
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and reliability of a study different from those typical in empiricism (Johnston &
Smith 2010).

5.2.1 Construct validity and reliability

Evaluation of validity is often further divided into internal, construct and external
validity. Evaluation of internal validity is relevant in studies that attempt to
establish a causal relationship and is therefore not discussed in the present study.
Construct validity typically refers to the relationship between data and theoretical
concepts, and external validity to applicability or generalizability of the results
(Trochim 2006). Reliability of an instrument is linked to construct validity: a valid
instrument measures what it is ment to measure, and if it is reliable it is also
consistent. A highly reliable instrument produces consistent findings; however, if
the construct validity is low the instrument does not capture what it is meant to
measure (Trochim 2006). This study employed both previously developed
questionnaires (e.g. everyday health information literacy screening tool) and
questionnaires designed specifically for this study (e.g. health information
behaviour questionnaire). Moreover, physical fitness measures were utilised.
Usually, measures such as Chronbach’s alpha are used to study the
correspondence between an unobservable concept and its measurable indicators
(Johnston & Smith 2010). Internal consistency can be seen as an indicator of
reliability of the scale (Santos 1999). Chronbach’s alphas were calculated also for
the measures used in this study and they indicated high internal consistency (see
Appendix 5). All physical fitness measures were validated in earlier studies (see
e.g. Han et al. 2006, Jurca et al. 2005, Lee et al. 2010), as were the English versions
of some of the questionnaires (exercise self-efficacy scale, the stage of exercise
behaviour change).?' Some distributions were notably skewed and may have
resulted in scale attenuation effects (ceiling or floor effects). These effects occur
when a measure possesses a distinct upper or lower limit for potential responses
and a large concentration of participants score at or near this limit (Hessling ef al.
2004a, 2004b). Hours spent on physical activities (< 1 hour, 1-2 hours, > 2 hours;
Study IV) and the stage of exercise behaviour change (Studies I, IT and V), in
particular, are examples of measures where these effects may have occurred.

2! These questionnaires were translated by the author and modified to better fit the overall questionnaire.
Therefore they are not necessarily comparable with the original measures.
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When studying individual experiences the concept of construct validity is
problematic since there is no way to assess the correspondence between a ‘measure’
and experience (Johnston & Smith 2010, Williams 2003). From a critical realist
point of view, research should aim to reveal the actual events and ‘generative
mechanisms’ behind them (Delanty 1997, see also Table 26). Accordingly, from
this perspective, construct validity is concerned with whether empirical data can be
seen as ‘empirical traces of the actual events . . . that operate below the empirical
surface’ (Johnston & Smith 2010, 39) or if this data gives ‘valid knowledge about
the actual manifestation of the purported generative mechanism’ (Johnston & Smith
2010, 34).

Table 26. Reliability and construct validity; conventional and critical realist definitions
(adapted from Zachariadis et al. 2013).

Validity type Conventional description Critical realism
Reliability The variables used in the model do not The measurements used in the
have measurement error. extensive methods do not have

measurement error.

Construct validity The variables indicate what they are Whether data that are empirically
intended to measure (consistent with the available give valid knowledge
theoretical descriptions). about the alleged generative

mechanism in the field.

When the actual events occure in the natural world, their association with
‘empirical traces’ is an issue of physical measurement (Johnston & Smith 2010).
When compared to ‘measuring’ behaviours (e.g. physical activity) with
questionnaire methods, physical characteristics, such as cardiorespiratory fitness or
body fatness, can be rather objectively measured (Ferreira et al. 2005). However,
each fitness measurement method has advantages and disadvantages. For example,
BMI can be considered to be an unspecific measure and particularly in young men
it may reflect the amount of muscle mass rather than body fat. A BMI higher than
30 has been found to be a reliable indicator of a large amount of body fat (Reunanen
& Rissanen 2005). On the other hand, bioelectrical impedance is highly dependent
of body hydration status (Han et al. 2006). It must also be noted that not all young
men at the age of 18 have completed puberty or reached their final height. Therefore
body composition at this age is not equivalent to that of adults, mainly due to
muscle mass being lower than that of adults (Tirosh et al. 2011).

The focus of this study was on individuals’ experiences on their behaviours and
competencies. Overall, simplified behaviour measures can not accurately reflect
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the full scope of a behaviour. Moreover, people may have difficulties in evaluating
or recalling their behaviour, they may believe themselves to be and report being,
for example, more physically active than they actually are (Corder ef al. 2011), or
they may report according to expected rather than their actual behaviour (Gorber et
al. 2009, Westerterp & Goris 2002). This applies to studying health behaviour as
well as information behaviour and literacy with survey methods. The general
limitation concerning questionnaire surveys — that respondents may interpret the
questions differently — also applies to this study. In particular, the concepts of
‘physical activity and exercise information’ and ‘health information’ may be
interpreted differently by different respondents. Some questionnaires were
incompletely filled in, resulting in different response rates to different questions.
This may indicate that some questions were difficult to comprehend and were
therefore left unanswered.

In this study, the physical fitness measures could be used to complement the
more subjective health behaviour measures. The ‘empirical traces’ of both self-
reported health behaviour measures and more objective physical fitness measures
point to the same direction. This can be seen as an indicator of the construct validity
of the health behaviour measures. Furthermore, the results are in line with previous
studies on the health beaviours of young men.

Evaluation of the construct validity of the health information behaviour and
health information literacy questionnaires is more challenging. The key difference
between the critical realist and the empiristic conceptions of construct validity is
that in critical realism, the ‘empirical traces’ are perceived as being related to real
events (possibly socially constructed, experiental), rather than theoretical ideas.
Thus, according to Johnston and Smith (2010), in terms of studying social
constructions it should be established that what is being measured corresponds to
actual occurrences in the particular community. In future studies (see Subchapter
5.4), the health information behaviour and literacy questionnaires could be
subjected to construct validation procedures (e.g. interviews) to evaluate the
correspondence with responses to questionnaire items and other ‘empirical traces’
of individual experiences (see Johnston & Smith 2010).

In terms of evaluating everyday health information literacy, self-reports could
be complemented with more objective evaluation as well. Self-reports may not
reflect ‘tested’ literacy levels, as a study by Ivanitskaya and colleagues (2006)
suggests. In their study, college students’ self-reported research skills were only
weakly correlated with their tested skill levels: The majority of the students
assessed their research skills as good or excellent. However, many of them were
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unable to conduct advanced information searches, judge the trustworthiness of
health-related websites and articles, and differentiate between various information
sources (Ivanitskaya et al. 20006). It is possible that the everyday health information
literacy screening tool employed in this study indicates individuals’ self-efficacy
and confidence in finding, evaluating and using health information rather than their
actual competencies.

5.2.2 External validity

External validity usually refers to applicability or relevance of the research in
practical contexts (generalisability of the results). From a critical realist perspective,
it refers to the evaluation of whether the established generative mechanism that
explains events in the ‘laboratory’ is the mechanism that causes the actual
phenomena in the ‘real world’ (see Table 27). To achieve this, both the ‘treatments’
and the people should be good surrogates for the real-world phenomenon (Johnston
& Smith 2010).

In the present study, the study participants can be seen as a representative
sample of young Finnish men. However, although the response rate of this survey
was quite high, participation was voluntary. Comparison of the respondents to the
total population (see Appendix 9) shows that there is an over-representation of
young men with general upper secondary education among respondents. Moreover,
respondents were found to have a slightly lower mean BMI than the non-
respondents. Yet, a more important question in terms of external validity in this
study is whether the surveyed measures reflect actual behaviours and experiences
of people.

Table 27. External validity; conventional and critical realist definitions (adapted from
Zachariadis et al. 2013).

Validity type Conventional description Critical realism
External validity The cause-effect relationship goes The likelihood that similar or related
beyond the variation of samples, events that occur in other settings

settings, and treatment variables, thus  are caused by the generative
results can be generalised. mechanism that caused the actual
events in the field.

According to Anker ef al. (2011), cross-sectional studies may be useful for drawing
associations between predisposing factors and health information seeking

147



behaviours, whereas observational studies would be more useful for characterizing
aspects of the search itself (e.g. time spent in search, websites accessed).
Furthermore, they note that a cross-sectional design is typically used, and self-
report formats of inquiry applied; this combination of methods and measures,
according to the authors, could be more suitable in studying health information
seeking behaviours for single-time behaviours (such as finding information about
a vaccine) (Anker et al. 2011). In this study, the interest was in a person’s tendency
to seek information on the topic in question, rather than in actual incidents of
information acquisition. For this purpose, the survey approach seemed suitable
although it naturally has its limitations. In terms of the modes of information
acquisition, the results point to the same direction than the ones on studies
conducted with diary methods (Baxter ef al. 2008).

Furthermore, as the objective was to reveal ’predisposing’ characteristics
behind information behaviour and literacy, the quantitative approach seems
essential; associations between socio-economic characteristics and health
information behaviour and literacy, for example, could not have been studied in a
qualitative design. As Hjerland (2000) points out, individuals might not know
about all the prevailing cultural, structural, or institutional constraints they are
exposed to, but these do exist nevertheless, and influence information behaviour.
Wikgren (2005) notes that it is the task of the researcher to explain the mechanisms
that influence information seeking, not only by observing the behaviour of
individuals, but also by revealing possible underlying causes for their actions.
Because of the nature of the present study, causal relationships of the investigated
factors or ‘generative mechanisms’ could not be studied as such. However, the
results of this study may be discussed in terms of possible mechanisms that may
link information seeking and use to health behaviour and health.

The results of this study indicate that socio-economic factors are tightly related
with the behaviours, abilities, and characteristics under study (health information
behaviour, health information literacy, health behaviour, physical fitness).
Therefore, it is difficult to distinguish the independent ‘effect’ of health information
behaviour or health information literacy from the complex relationships known
between the interrelated socio-economic indicators such as educational attainment
(see also Paasche-Orlow & Wolf 2007).
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5.3 Practical implications

5.3.1 Stage-tailored health communication

Health promoters and campaign designers may take account of the results of this
study by considering tailored communications, where the contents of the
intervention (Ivanov 2012, Noar et al. 2009) as well as the delivery channels are
tailored to match individuals’ stage of change. As studies by Yates (2013) and
Marshall ef al. (2012) indicate, individuals express a desire for information that is
personally relevant and suitable for their needs and situation. People may therefore
be more receptive to information that is ‘tailored’ to individuals’ goals and
circumstances, rather than to generic information concerning healthy living
(Marshall et al. 2012).

Health-promotion strategies increase the opportunities for people to encounter
health information by chance rather than rely on them to actively seek information
(Palsdottir 2008). However, the uninformed and unmotivated group of people that
health promoters attempt to influence with health messages may be difficult to
reach, at least through conventional health-promotion channels, because they are
likely to be passive in all practices of obtaining information. For these people, there
may be a mismatch between their readiness to change and the action-oriented health
promotion programs (Marcus & Simkin 1994), which are likely better suited to
those who already intend to change their behaviour. The results of this study
support the Transtheoretical Model in its postulation that individuals in different
stages of change most probably benefit from dissimilar, stage-targeted, or tailored
health communication strategies. Unfortunately, there is still little knowledge on
how exactly the intervention contents should be designed for people in different
stages of change, especially when it comes to complex health behaviours such as
physical activity (Brug et al. 2005).

The lack of awareness is a potential barrier in physical activity promotion (van
Sluijs et al. 2007). People who fail to recognise themselves as sedentary are
unlikely to perceive a need to change (Corder ef al. 2011, De Bourdeaudhuij ef al.
2005) and may, therefore, be less receptive to health promotion strategies. Such
people may be regarded as being in the maintenance stage, while, in fact, their
actions do not match recommendations and they express no motivation to change
(Brug et al. 2005). Feedback can be used to increase awareness and motivate
individuals to increase their physical activity levels. However, it should be noted
that based on the results of this study, especially people at early stages of change
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and with low self-efficacy levels may not consider specific types of feedback as
motivational.

Feedback messages may entail a threat especially to individuals with low self-
efficacy. Overall, people are considered to be motivated to possess, enhance and
maintain a positive self-image (Steele 1988) and if an individual anticipates that
the feedback he or she will be receiving will be negative, this threatening
information may be processed defensively (Sherman et al. 2000). Although there
is evidence that individuals’ self-efficacy may be positively influenced by
normative and ipsative feedback (Ashford et al. 2010), practitioners should
carefully consider providing negative feedback, as it may erode self-efficacy
(Bandura 1989). Instead, the focus should be placed on increasing the self-efficacy
of participants early in the intervention (Hankonen 2011). Furthermore,
information may be tailored to match individuals’ perceived self-efficacy levels
(Bandura 1997).

It should be noted, however, that high level of self-efficacy does not necessarily
result in high level of performance (Vancouver et al. 2002), and over-confidence
can result in less motivation and contributing less effort to a task (Stone 1994).
Overall, it is suggested that relatively accurate self-efficacy appraisal would be
important since excessively high self-efficacy can also lead to the feeling that not
much invest in effort is needed (Bandura 1986). According to Bandura (1997), the
most influential source of self-efficacy information is the authentic mastery
experience.

According to the results of this study, socio-economic factors, education in
particular, are connected to individuals’ health behaviour, readiness to change
behaviour, as well as health information behaviour and literacy. This should be
taken into account in designing the contents of tailored health interventions. The
results of this study could be applied especially in finding novel heath promotion
efforts targeted at passive, vocationally educated young people. For this population,
health communication should be designed in a way where information may be
obtained without actively seeking it. Multi- or interdisciplinary efforts in health
promotion are called for to reach passive groups of people. Interventions should
address both the individual as a decision-maker and the wider social context in
which they live. Thus, it is likely that multiple interventions are required for the
effective promotion of behaviours (Morris ef al. 2012).
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5.3.2 Health information literacy education

The everyday health information literacy screening tool deployed in this study can
be further developed and used as the basis for tailoring and targeting information
contents, presentation, and delivery channels to better match the needs and skill
levels of individuals (see Enwald 2013). As such, this tool can be used as a basis
for health counselling (Niemeld et al. 2012), especially in preventive health care
and among populations with a generally high literacy rate. Moreover, health
information literacy education could be included as an element of health promotion
interventions (see Huotari et al. 2015).

Earlier studies demonstrate that individuals with poor skills in a particular
domain may overestimate their own skills and have trouble recognising proficiency
in others (Kruger & Dunning 1999). ‘Skillful’ individuals, on the other hand, are
more likely to be able to realistically estimate their performance and compare it to
peers (Kruger & Dunning 1999). This should be taken into account when
developing health information literacy instruction (Gross & Latham 2007, Kruger
& Dunning 1999). One option would be to provide health information literacy
assessment and feedback to reveal skill gaps (Ivanitskaya et al. 2012), or help
individuals’ evaluate their competencies (Rosman et al. 2015) in relation to specific
tasks.

As well as in education, the differing abilities people have in finding and using
health information could also be taken into consideration in designing information
contents. One area of health literacy research has been to investigate the ways of
making health information more accessible, the alternative approaches for
communicating health information, and the impact of information modification on
people’s comprehension of health related materials (Berkman et al. 2010).
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Health
> information <
literacy

Abilities Demands

Fig. 10. Approaches to health information literacy promotion (adapted from Parker &
Razan 2010).

According to Parker and Ratzan (2010), health literacy occurs when the abilities of
individuals are aligned with the complexity of information (demands). This notion
could be applied to health information literacy as well (see Figure 10). Individuals’
abilities may be promoted through educational efforts, but another approach would
be to try to increase the navigability and understandability of health information.
From this perspective, one option could be to tailor information contents (see
Enwald 2013) in a way that they would better match individual abilities.

5.4 Future research

5.4.1 Ideas for future studies

Future studies should focus on the mechanisms that connect health information
literacy and behaviour to health behaviour and health. Longitudinal or qualitative
methods may be valuable in investigating health information behaviour in different
stages of change. By investigating the role of information behaviour in the process
of behaviour change more thoroughly, more light can be shed on how to design
effective health communication, interventions, and health information systems for
addressing the public health concern related to lifestyle diseases. The impact of
information on health behaviours, such as physical activity, could be investigated
in health intervention settings, where, for example, the persuasive impact of
different message types, along with the structure and arguments in messages, can
be scrutinised. Moreover, further research on the relationships between health
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information literacy and behaviour and physical health may help understand
whether vital people are generally more likely to be engaged in all aspects of their
lives, including their information environments. Overall, multi- and
interdisciplinary efforts can prove to be fruitful in investigating health information
literacy and behaviour (see Grayson & Johnson 2015).

Different aspects of health information literacy (e.g. motivation, skills,
confidence) (Niemeld et al. 2012) should be investigated separately, but in parallel,
to better understand how they connect to health behaviour. Further, the practices
through which everyday health information literacy is acquired in different social
contexts during the life course of people could be investigated. Lloyd ef al. (2013,
1) understand health information literacy as ‘a socially derived health information
practice that connects people to ways of knowing, and enables them to draw from
a range of information sources to inform the decisions that they make’. Papen
(2009), too, argues that health literacy should be understood as a situated social
practice rather than an ability possessed by individuals. From a critical realist
standpoint both individual and social levels of health information may be
investigated in parallel.

The everyday health information literacy screening tool used in this study
needs further validation and development. It is quite possible that the screening tool
indicates individual’s confidence or self-efficacy in finding, evaluating, and using
health information rather than actual skills. Jordan et a/. (2011) identified three
approaches for measuring health literacy: direct testing of individuals’ abilities,
self-report of abilities, and population-based proxy measures (e.g. socio-
demographic indicators). Instruments that aim at directly testing health literacy
have mainly focused on basic health literacy skills rather than communicative or
critical literacy. On the other hand, a variety of both direct and indirect tests for the
assessment of information literacy have been developed (Beile 2008, Blevens
2012), but these focus on competencies that are relevant in educational contexts
and are not well applicable to research on everyday-life. Previous findings on
information literacy (Ivanitskaya ez al. 2006, Rosman et al. 2015) suggest, that self-
assesments do not, as a rule, reflect directly tested abilities. Future studies should
investigate how the everyday health information literacy screening tool reflects
more directly measurable health information literacy skills, such as the abilities to
find relevant health information or evaluate the credibility of health information
sources. On the other hand, the construct validity of this measure could be evaluated
with interview methods (see also Subchapter 5.3.1).
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Another demand for developing the tool arises from the dramatic changes that
have occurred in individuals’ information environment during the recent years. The
competencies that were relevant in relation to health information seeking and use
ten years ago may have already changed. Already a decade ago, ubiquitous multi-
tasking, instant messaging, and peer monitoring, for example, were stated to cause
people to lose focus and interrupt the flow of work (Cameron & Webster 2005).
Information overload is suggested to lead to ineffective interpretation of messages
(Su et al. 2010). Zhang’s (2012) study on the use of social networking sites, for
example, indicates that these technological tools have brought toward information
practices such as information sharing. Lloyd and colleagues (2013) argue that
information production is one part of information literacy. Overall, emerging
perspectives from the new literacies studies (Lankshear & Knobel 2011) to health
information literacy research could provide interesting avenues for research.

Finally, health information behaviour (information acquisition, avoidance, and
use) should be investigated in connection to health information literacy. According
to Johnson (2014) information-seeking behaviour is often idealised. It is seen as a
process that leads to improved decision-making and enhanced literacy (Johnson
2014). However, at least in health settings it is evident that information seeking
itself may not result merely in positive outcomes (Johnson & Case 2012). The
relationships between the concepts of information literacy, information behaviour,
and information practices should be more rigorously studied both theoretically and
empirically also in the context of health and wellbeing.

5.4.2 A propsosed conceptual model for future research

Based on the results of this study a modified conceptual framework for future
studies is proposed (Figure 11). The framework resembles Longo’s (Longo et al.
2010) conceptual model on health information seeking, receipt, and use in diabetes.
In the present framework, however, a variety of modes of information acquisition
(McKenzie 2003) and avoidance (Niemeld 2006) are included under the broader
concept of health information behaviour. Moreover, information use in this
framework is represented as a separate eclement while in Longo’s framework
information use is included within the categories of active information seeking and
passive receipt of information.
Similarly to Longo’s model, in this framework contextual and personal factors

are seen to influence an individual’s information behaviour. Both rather stable ‘trait’
and more temporary ‘state’ characteristics are seen to contribute to actions to seek
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for and avoid information. In the framework of this study, these are referred to as
personal (e.g. demographic characteristics) and contextual factors (e.g. stage of
behaviour change).

As the results of this study show that health information literacy is associated
with health information behaviour (avoidance), health information literacy is
included in the framework. Different aspects of health information literacy, such as
motivation, skills, and confidence (Niemeld et al. 2012) should be investigated
separately, but in parallel, to better understand how they connect to health
information behaviour and information outcomes. Health information literacy
could be studied in connection to both ‘phases’ of information acquisition (see
McKenzie 2003), namely connecting and interacting (see Figure 11). Savolainen
(2015) conducted a conceptual analysis on the ‘cognitive barriers’ to information
seeking and stated that its results could be used in developing information literacy
instruction. These barriers refer to poor qualities of cognitive factors such as
memory, understanding language, planning, evaluating, and decision-making
(Savolainen 2015). He notes that the characteristics of these barriers may vary in
different stages of an information seeking process (in his categorisation identifying
and articulating information needs, and selecting and accessing information sources)
(Savolainen 2015). This could be a fruitful approach in studying the connections
between health information literacy and behaviour. Furthermore, the information
needs and preferences of an individual should be taken into account when
investigating their information acquisition and avoidance.
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By definition, health information literacy is connected to information acquisition
but also to information outcomes. Empirical studies link health information literacy
to health knowledge (Yang & Kahlor 2013), health promoting behaviours
(Palsdottir 2008), and good physical health (Eriksson-Backa et al. 2012), which
may be seen as its possible outcomes. At the same time, frequency of health
information acquisition has been connected to health promoting behaviour and
good health (Ek & Heinstrom 2011, Jung 2014, Palsdottir 2008, Shim et al. 2006)
but also to adverse health outcomes (Johnson & Case 2012). It can be expected that
both the frequency of information acquisition, as well as the abilities to evaluate
and understand this information, together influence ‘information outcomes’.
Moreover, the extent to which information ‘matches’ the needs and preferences of
an individual may influence these outcomes.

People who are active in acquiring health information, and able to find,
evaluate and use it, may also be expected to be better equipped to make decisions
that positively influence their health. Personal characteristics as well as situational
factors may influence both information behaviour and literacy in everyday life
contexts. Furthermore, people’s cultural and socio-economic background is
evidently strongly associated with their health-related behaviour. The proposed
framework (Figure 11) may be used in future studies investigating the relationship
between health information behaviour and health information literacy, and how
they may produce health information outcomes.
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6 Conclusion

This population-based, cross-sectional study aimed at increasing the understanding
of the everyday health information literacy and behaviour of young men. More
specifically, information behaviour was investigated in a physical activity and
exercise context, and in relation to men’s readiness to change behaviour. Health
information literacy, in turn, was investigated in a general health context by
focusing on its relationship with health behaviour and physical fitness. Moreover,
health information behaviour and literacy were studied in relation to each other.
Questionnaire and physiological measurement data were used. Data were analysed
with statistical methods, and a critical realist approach was adopted in interpreting
the results.

The results show that, in general, young men are rather confident in their
abilities to find, evaluate and use health information, but may lack motivation to do
so. In an exercise and physical activity context, little interest in information is
expressed. Yet, young men utilise various information practices to obtain physical
activity and exercise information. This health information behaviour and health
information literacy are connected to the men’s health behaviour and physical
fitness, and to both their personal and socio-economic characteristics.

The frequency of information acquisition varies based on the men’s stage of
readiness to change exercise behaviour; the further the stage, the more often
information is acquired. Yet, contrary to expectations, the frequency of information
avoidance was found to be only vaguely associated with the stage of change. In
turn, everyday health information literacy is associated with avoidance of physical
activity and exercise information and not with information seeking on the topic.
Men who had trouble finding, evaluating and understanding health information are
likely to avoid information. Furthermore, everyday health information literacy was
found to be positively associated with a variety of health promoting behaviours
including physically activity, abstinence from smoking and binge drinking, tooth
brushing, and healthy eating habits. The results were further supported with
physical fitness measures, which point to similar associations.

The results indicate that readiness to change, health behaviour in general,
physical fitness, health information behaviour, and everyday health information
literacy are all linked to the men’s socio-economic position, education in particular.
Men studying in general upper secondary school seem to have a more active and
confident relationship to health information when compared to their peers with a
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vocational upper secondary or compulsory school education. Health information
behaviour and literacy may contribute to socio-economic inequalities in health.

The results of this study corroborate previous findings on the association
between competencies and behaviour related to health information and health
behaviours and physical health. The study focuses on generally healthy individuals
in non-medical, everyday life settings which has been rare. Further, it makes a novel
contribution to current research by providing knowledge on young people’s health
information behaviour and literacy in relation to ongoing health behaviours such as
physical activity and nutrition, and by including also objective measures of physical
health. Moreover, it is among the first to examine health information behaviour in
the stages of behaviour change and in relation to health information literacy.

The results of this study may be utilised when designing health promotion
activities, tailored health communications and health information literacy
education in particular. The contents of health communication as well as its delivery
channels may be tailored to match individuals’ stage of change, self-efficacy, and
everyday health information literacy levels. Feedback on one’s own behaviour or
performance may be a feasible way of motivating and educating individuals. Yet,
health promotion efforts should not focus solely on individuals as decision-makers
but also to the wider social context in which they live.

A critical realist approach proved to be suitable in a study that attempted to
combine ideas and empirical findings of different fields; heath-related research is
predominanty based on approaches from the natural sciences, whereas in the field
of information studies interprevistic approaches are widely adopted. Further
research is needed to understand the mechanisms through which health information
literacy and behaviour may influence health outcomes. By investigating the role of
information literacy and behaviour in the process of behaviour change more
thoroughly, more light can be shed on how to design effective health
communication, interventions, and health information systems for addressing the
public health concern related to lifestyle diseases.
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Appendix 1. Questionnaire themes in Studies -V

Questionnaire theme Study (year of data collection)
| I 1l [\ \%
(2010) (2011) (2012) (2012, 2013) (2012)

Socio-demographic variables

Age X X X X X
Education X X X X X
Current occupation X X X X X
Parent’s occupation X X

Living arrangements X X X X

Information needs, practices and preferences in the context of physical activity

Information needs X

Active seeking X X
Active scanning X

Non-directed X

monitoring

By proxy X

Avoidance X X
Feedback preference X

Health information literacy

Everyday health X X X
information literacy

Physical activity, exercise and readiness to change exercise behaviour

Daily hours spent on X X X
physical activities

The intensity of X
everyday physical

activity

Daily sedentary time X
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Stage of exercise
behaviour change
Exercise self-efficacy

Processes of
exercise behaviour
change

Decisional balance

Other health behaviours
Smoking
Use of snuff

Uso of alcoholic
drinks
Brushing teeth

Breakfast
Vegetables

Fruit and berries
Sweets

Soft drinks

Energy drinks
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Appendix 2. Health information behaviour variables; definition and

questionnaire items

Definition of the concept

Questionnaire item

Information needs
Individual’s recognition that the knowledge
he/she has is inadequate to satisfy a certain
goal (Case 2007) or to make sense of their
situation or the world around them (Dervin
1983).

Preference for feedback information
Ipsative comparison: comparison of an
individual’s current and prior states.
Normative comparison: comparison of an
individual’s behaviour or prior state to that of
peers.
Theoretically driven feedback: feedback based
on theoretical arguments.

Active seeking
Connecting: Actively seeking contact with an
identified source in a specific information
ground.
Interacting: Asking a pre-planned question;
active questioning strategies, e.g. list-making
(McKenzie 2003).

Active scanning
Connecting: Identifying a likely source; browsing
in a likely information ground.

Interacting: Identifying an opportunity to ask a
question; actively observing or listening
(McKenzie 2003).

Non-directed monitoring
Connecting: Serendipitous encounters in
unexpected places.

Interacting: Observing or overhearing in
unexpected settings, chatting with
acquaintances (McKenzie 2003).

By proxy

194

I've been interested in information concerning
physical activity (PA) or felt like you should know
more about it?

I've had questions concerning PA or exercise that |
would like to have answers to.

Information about improvement in my physical
fitness motivates me.
| get motivated when | have done better than others.

| don’t desire scientific facts about health

I've looked for information for example on the
Internet or ask questions about it from other people.

I've looked for information when | have had a
problem or a question about exercise or PA.

I've followed exercise-related shows on television or
other media sources, or browsed books, magazines
or the Internet for exercise information.

I've talked with other people about exercise or PA.

I've received exercise information by chance when
reading the paper, watching the television or surfing
the Internet.

I've received exercise information by change from

other people.



Connecting: Being identified as an information  I've asked other people to find me information about

seeker; being referred to a source through a exercise.
gatekeeper.
Interacting: Being told. (McKenzie 2003). Other people have informed me about exercise or

PA or recommended sources that contain exercise
information, such as web pages, magazines, or

information leaflets.

Avoidance
Connecting: Not connecting; refraining from I've avoided hearing or seeing exercise-related
accessing information channels or sources. information.
Interacting: Not interacting; preventing or | did not want to think about exercise.

delaying the acquisition of information.
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Appendix 3. Health information literacy variables; definition and
questionnaire items

Dimension (Niemela Definition (MLA 2003)

Questionnaire item

et al. 2012)
‘Motivation’ Ability to ‘recognize a health information EHIL 1. It is important to be informed
need’ about health issues.
Ability to ‘identify likely information sources — EHIL 2. | know where to seek health
to retrieve relevant information’ information.
Ability to ‘identify likely information sources — EHIL 3. | like to get health
to retrieve relevant information’ / Ability to information from a variety of sources.
‘use [likely information sources] — to retrieve
relevant information’ / Ability to ‘assess the
quality of the information’
Ability to ‘use — information to make good EHIL 9. | apply health related
health decisions’ / Ability to ’[assess the] — information to my own life and/or that
applicability [of information] to a specific of people close to me
situation’
‘Confidence’ Ability to ‘use [likely information sources] — EHIL 4. It is difficult to find health
to retrieve relevant information’ information from printed sources
(magazines and books).
Ability to ‘use [likely information sources] — EHIL 5. It is difficult to find health
to retrieve relevant information’ information from the Internet.
Ability to ‘assess the quality of the EHIL 10. It is difficult to know who to
information’ believe in health issues.
‘Evaluation’ Ability to ‘assess the quality of the EHIL 6. It is easy to assess the

‘Understanding’

information’

Ability to ‘assess the quality of the
information’

Ability to ‘understand — information’

reliability of health information in
printed sources (magazines and
books).

EHIL 7. It is easy to assess the
reliability of health information on the
Internet.

EHIL 8. Health related terminology
and statements are often difficult to
understand.
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Appendix 4. Questionnaire items in Studies -V

Only the questions used in Studies [-V are presented. Numbering does not reflect
the original questionnaire’s numbering. All questionnaire items were in Finnish.

AStudy I (2010)

B Study IT (2011)

€ Study II1 (2012)

P Study TV (2012, 2013)
EStudy V (2013)

MOPO questionnaire Date

Initials

Young people’s lifestyles, health and physical activity is studied in the MOPO study. By participating in
the study and responding to the questionnaire you have the opportunity to influence new ways to promote
the well-being of young people.
The questionnaire is confidential and the information provided will not be shared with outsiders. Respond
to each question by circling or checking the appropriate alternative.
Please respond to each question.
How old are you? ABCPE
years old

What is your current occupation? ABCPE

1 Student

2 Eployed

3 Unemployed

4 Other, what?
Who do you live with? ABPE

1 With parents

2 With a parent

3 Alone

4 With a roommate / sibling

5 With a spouse

6 Grandparents or other relatives
7 1 am homeless

8 With someone else, who?

What are the occupations of your mother and father? °°
Mother
Father
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How much do you engage in physical activity and exercise in your free time? If there is strong
seasonal variation in your physical activity, please select the option that describes the situation
on average.
1 I read, watch television and do tasks that are not physically demanding
2 1 walk, bicycle, or attend to some physical activity in other ways at least 4 hours a week
3 | exercise (e.g. running, jogging, swimming, skiing, gymnastics, ball games, laborious gardening) on
average at least 2 hours a week,
4 | do hard physical training for competitions (e.g. running, orienteering, skiing, swimming, ball
games) several times a week
How much are you ’on the go’ (at work, walking or bicycling to and from school, at recess, doing
household chores, exercising) on an average day? AB°
1 less than one hour
2 one to two hours
3 More than two hours
How much do you sit on an average day (e.g. while studying, working, driving, reading, watching
television, or on a computer)? #&P
During leisure time hours a day
At school / work hours a day
Do the following things make it harder for you to engage in exercise at your leisure time?*
1=yes,2=no
1 Lack of interest
2 Lack of time
3 Laziness
4 Feeling tired because of work, studies etc.
5 Melancholic mood or fatigue
6 Lack of exercise skills
7 1 don’t know how | should exercise
8 An illness or an injury
9 Lack of money
10 Lack of exercise facilities
11 Lack of exercise equipment
12 Poor transport possibilities to exercise facilities
13 Lack of appropriate type of exercise
14 Lack of instruction in exercise
15 Lack of appropriate group
16 Uncomfortable feeling caused by exercise
17 Shame
18 Other, what?

Are the following things important reasons for you to exercise?”

1=yes,2=no
1 Competing and succeeding in sports
2 Developing or maintaining strength or other component of physical fithess

3 Increasing muscle mass
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4 Losing weight

5 Promoting health

6 Improving physical appearance

7 Increasing sexual appeal

8 Enjoying the positive sensations caused by exercise
9 Enjoying rigorous efforts or self 'discipline’

10 Building and/or maintaining social relationships
11 Increasing own status among friends

12 Relieving stress or pressure from school or work
13 Increasing energy

14 Uplifting your mood

15 Accepting your own body

16 | exercise because my friends or family tell me to
17 To enjoy nature

18 Other, what?

The following experiences can affect the exercise habits of some people. Choose the alternative

that best describes your thoughts or behaviour during the preceding month. #
1 = no/never, 2 = very rarely, 3 = sometimes, 4 = often,5 = very often or always
How often during the preceding month have you... A
been interested in information concerning physical activity (PA) or felt like you should know more
about it?
had questions concerning PA or exercise that | would like to have answers to?
How often during the preceding month have you... A&
not wanted to think about exercise?
avoided hearing or seeing exercise-related information?
How often during the preceding month have you... A&
looked for information about exercise or physical activity for example on the Internet or asked
questions about it from other people?
looked for information about exercise or physical activity when having a problem or a question
about these subjects?
How often during the preceding month have you... A
followed exercise-related shows on television or other media sources, or browse books,
magazines or the Internet for exercise information?
talked with other people about exercise or physical activity?
How often during the preceding month have you... A
received exercise information by chance when reading the paper, watching the television or
surfing the Internet?
received exercise information by change from other people?
How often during the preceding month have you... A
asked other people to find you information about exercise?
been informed about exercise or PA by other people or other people have recommended sources
that contain exercise information, such as web pages, magazines, or information leaflets?

How often do you brush your teeth?¢
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1 Never or nearly never
2 A couple of times a week
3 Once a day
4 Twice a day
5 More than twice a day
How often do you drink alcoholic drinks at least six units at a time (a unit refers to one bottle of
beer, a class of wine or a standard restaurant drink of spirits)? ©
1 Never
2 Less than once a month
3 Once or twice a month
4 Once a week
5 Two or three times a week
6 Daily or nearly daily
Do you take snuff? ©
1 =no, 2 = yes, regularly. | take snuff portions a day
Do you usually eat breakfast? ©
1=yes,2=no
How often during the preceding week have you consumed the following foods or drinks? ¢
1 =notonce, 2 =on 1to 2 days, 3 =on 3 to 5 days, 4 =on 6 to 7 days
1 Fresh vegetables / salad
2 Fruit / berries
3 Chocolate or other sweets
4 Sugary soft drinks
5 Energy drinks
Choose the alternative that best describes your thoughts. &
1 = strongly disagree, 2 = moderately disagree, 3 = neutral, 4 = moderately agree, 5 = strongly
disagree, 0 = not sure
1 Information about the improvement of my physical fithess motivates me
2 | get motivated when | have done better than others
3 | don’t desire scientific facts about health
Do you have an expert’s report about a diagnosis of dyslexia? P
1=yes2=no
Please assess the following statements.cPF
1 = strongly disagree, 2=agree, 3=neutral, 4=disagree, 5 = strongly agree
1 Itis important to be informed about health issues.
2 | know where to seek health information.
3 | like to get health information from a variety of sources.
4 |t is difficult to find health information from printed sources (magazines and books).
5 It is difficult to find health information from the Internet.
6 It is easy to assess the reliability of health information in printed sources (magazines and
books).
7 It is easy to assess the reliability of health information on the Internet.
8 Health related terminology and statements are often difficult to understand.
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9 | apply health related information to my own life and/or that of people close to me.
10 It is difficult to know who to believe in health issues.

Appendix 5. Cronbach’s alphas (a) for self-efficacy, decisional balance,

processes of change, health information behaviour and health information

literacy scales in Studies -1V

Scale Cronbach’s a Study
Self-Efficacy Scale 0.95, 0.95 1,1
Decisional balance pros 0.88 |
Decisional balance cons 0.88 |
Decisional balance 0.81 |
Experiental Processes 0.88 [
Behavioural Processes 0.86 |
Processes of Change Scale 0.93 |
Information needs 0.81 [
Active seeking 0.89 |
Active scanning 0.81 |
Non-directed monitoring 0.82 |
Obtaining information by proxy 0.67 [
Avoiding information 0.71 |
Information behaviour scale 0.87 |
Everyday health information literacy 0.70, 0.70 1, v
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Appendix 6. Physical fithess measures across stages of exercise
behaviour change (additional analysis)

Table 28. Mean scores, Kruskal-Wallis test results, and pairwise multiple comparisons

results for physical fitness measures across stages of change among young men (n =

446).

Variable Stage of change p' Pairwise multiple

PC C P A M comparisons (p

74%  121% 141% 132%  53.1% <.05)
(n=33) (n=54) (n=63) (n=59) (n=237)

Aerobic fitness 435 49.0 49.3 51.1 57.1 <.001 PC,C,P,A<M
Muscle mass % 48.3 46.3 47.0 44.9 48.3 <.001 PC>A<M
Body fat % 15.7 17.5 16.1 20.1 14.8 <.001 PC,P<A>M
Waist circumference ~ 79.7 82.0 80.5 85.9 81.5 .009 PC,P<A>M
BMI 21.9 22.8 21.8 24.4 231 .004 PC,P<A
Grip strength 44.6 49.5 47.6 48.6 50.6 .002 PC<M

' Additional analysis; data collected in 2010; PC = precontemplation, C = contemplation, P = preparation,

A = action, M = maintenance
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Appendix 7. Fitness measures across different categories of everyday health

information literacy among young men (split by educational background,

additional analyses)

Table 29. Mean (M) and standard deviation (SD) values of anthropometric, aerobic
fitness and muscle strength measurements of respondents (n = 605) studying in general

upper secondary school across the different categories of everyday health information

literacy (EHIL).

Variable EHIL Total p'
Low Basic High

M (SD) M (SD) M (SD) M (SD)

n=94 n=323 n=188 N =605
BMI 23.7 (4.8) 22.7 (4.0) 22.6 (3.4) 22.8 (4.0) Ns
Aerobic fitness (VO2max, 52.55 (7.9) 53.5(7.0) 54.9 (7.2) 53.8 (7.3) .017
ml/kg/min)
Muscle mass (%) 45.8 (5.4) 47.4 (4.5) 48.1 (4.3) 47.4 (4.6) <.001
Body fat (%) 18.6 (9.5) 15.9 (7.9) 14.9 (7.3) 16.0 (8.1) .004
Waist (cm) 83.5 (12.5) 81.1 (10.0) 80.5 (8.3) 81.8 (10.0) .032
Grip strength (kg) 43.4 (7.4) 44.5 (7.9) 45.4 (8.1) 44.6 (7.9) Ns

"Kruskal-Wallis test
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Table 30. Mean (M) and standard deviation (SD) values of anthropometric, aerobic
fitness and muscle strength measurements of respondents (n = 432) studying in
vocational upper secondary school across the different categories of everyday health
information literacy (EHIL).

Variable EHIL Total p'
Low Basic High

M (SD) M (SD) M (SD) M (SD)

n=116 n =253 n=63 N =432
BMI 223.6 (5.2) 23.1 (4.4) 22.7 (3.9) 23.2 (4.6) Ns
Aerobic fitness 50.6 (6.8) 51.9 (6.7) 53.3 (6.6) 51.7 (6.8) .026
(VO2max, ml/kg/min)
Muscle mass (%) 46.4 (5.7) 46.8 (5.0) 48.2 (3.9) 46.9 (5.1) Ns
Body fat (%) 17.5(10.0) 16.8 (8.6) 14.3(7.1) 16.6 (8.9) Ns
Waist (cm) 83.5 (12.5) 82.6 (10.0) 79.6 (9.0) 82.4 (10.7) Ns
Grip strength (kg) 45.5 (7.2) 46.1 (7.5) 47.7 (7.0) 46.2 (7.3) Ns

'Kruskal-Wallis test

Table 31. Mean (M) and standard deviation (SD) values of anthropometric, aerobic
fitness and muscle strength measurements of respondents (n = 33) with compulsory
school education across the different categories of everyday health information literacy
(EHIL).

Variable EHIL Total p'
Low Basic High

M (SD) M (SD) M (SD) M (SD)

n=12 n=19 n=2 N=33
BMI 20.9 (1.8) 23.6 (5.9) 21.0(0.9) 22.5 (4.7) Ns
Aerobic fitness (VO2max, 55.0 (6.4) 49.1 (8.8) 53.5 (6.4) 51.5 (6.4) Ns
mi/kg/min)
Muscle mass (%) 48.3 (3.5) 455 (5.8) 48.8 (1.6) 46.7 (5.1) Ns
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Body fat (%) 13.8 (5.7) 18.8 (9.7) 13.4 (3.1) 16.6 (8.4) Ns
Waist (cm) 76.4 (5.1) 83.6 (14.0) 77.3(6.0)  80.6(11.5) Ns

Grip strength (kg) 44.0 (6.2) 46.7 (9.2) 48.5 (4.9) 458(8.0) Ns

'Kruskal-Wallis test
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Table 33. Spearman’s crorrelation coefficients between health information behaviour
and everyday health information literacy (EHIL) variables (n = 886) (Study IV).

Variable Avoidance Active Active Non- By proxy EHIL sum
seeking scanning directed

Information need 1262 .6022 4982 4652 4752 -.003

Avoidance .018 -.086 .047 .2462 -.3092

Active seeking .662?2 .609? 5712 .089?

Active scanning 6702 4832 .1062

Non-directed .580?2 .058

By proxy -.1512

Correlation is significant at the .05 level (2-tailed) 2Correlation is significant at the .01 level (2-tailed)
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Appendix 9. Non-response analysis

Table 34. Socio-demographic characteristics of the total population (men attending the
call-ups), study participants, and respondents in 2012.

Variable Total Participants Respondents p' p'
N (%) n (%) n (%) (total vs. (total vs.
participants) respondents)

Age <.001 <.001

17 293 (23.5) 220 (26.7) 178 (26.9)

18 819 (65.8) 559 (67.8) 448 (67.8)

>18 133 (10.7) 45 (5.5) 35 (5.3)

Total 1245 (100) 824 (100) 661 (100)
Education .031 .002

Compulsory 71 (5.7) 38 (4.6) 26 (3.9)

Vocational upper secondary 610 (49.0) 365 (44.3) 282 (42.7)
General upper secondary 564 (45.3) 421 (51.1) 353 (53.4)
Total 1245 (100) 824 (100) 661 (100)

'Pearson’s chi square test; total = all participants and non-participants; participants = all men who
participated in the MOPO study; respondents = men who responded to at least one questionnaire item
included in Studies I-V.

Table 35. BMI values among respondents and non-respondents in 2011, 2012, and 2013.

Total Participants  Respondents p? p?
(total vs. (total vs.
participants) respondents)
Year 2011 N=1,280 n=880 n =523 .001 Ns
BMI' (M, SD) 23.2,4.4 23.0, 3.9 22.9,3.9
Year 2012 N=1,198 n =805 n =487 Ns .045
BMI (M, SD) 23.4,5.0 23.3,4.7 22.9,4.3
Year 2013 N=1275 n=1,016 n =823 .029 Ns
BMI (M, SD) 23.1,4.4 23.3,4.8 23.1,5.9

'BMI information from preliminary health examinations 2Student’s t-test ;total = all participants and non-
participants; participants = all men who participated in the MOPO study; respondents = men who
responded to at least one questionnaire item included in Studies I-V.
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