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ABSTRACT
Literature demonstrates the importance of prevention because of aging, excessive costs in end-stage patients, an upcoming epidemic in chronic diseases and a higher
quality of life. In this research, statistical analysis and qualitative research is conducted to provide insight in behavior of people towards a self-test or prevention
program, especially in online versus offline behavior of people. Several critical steps are distinguished in prevention campaigns i.e. acquaintance, requesting,
performing, consult GP and follow treatment or lifestyle. A prediction model is created using multiple binary logistic regression analysis consisting of medical and
socio-demographic factors, e.g. smoking behavior and education respectively. The model predicts the behavior of an individual, given certain medical and sociodemographic characteristics within the critical steps.
Qualitative research consists of expert interviews where several stakeholders e.g. GP, specialists and health insurance companies were subjected to an interview. Here
it was checked if they recognized the critical steps and their view on behavior of individuals on behalf of medical, socio-demographic or other characteristics.
The results revealed that in particular education seem to be a very accurate predictor (p<.001), also confirmed in the literature study. Furthermore high cholesterol,
smoking behavior, alcohol usage and general health were significant predictors that contribute in a stronger model. A conclusion is drawn where literature research on
Technology Acceptance, Media Richness Theory and behavior based on socio-demographics and medical characteristics form a fundament to support and explain the
measured behavior.
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NEDERLANDSE SAMENVATTING
In deze studie is onderzoek gedaan naar de inzet van IT bij preventiecampagnes gericht op chronische ziektes. Dit onderzoek bestaat uit
verschillende facetten. Er is eerst een literatuurstudie gedaan, waar verschillende onderwerpen aan bod zijn gekomen. Om een fundament te
leggen was het noodzakelijk om literatuur binnen gezondheid te bestuderen. Het werd duidelijk welke verschillende soorten preventie er zijn en
waar preventie gericht op chronische ziekten zich op concentreert. Tevens werden case studies bestudeerd die verschillende preventiecampagnes
beschreven. Ten slotte is er literatuuronderzoek gedaan gericht op IT waar de focus lag op medium technologie en de acceptatie van het gebruik
van verschillende media.
Na het afronden van de literatuurstudie is er een kwantitatief onderzoek uitgevoerd. Hier vond geen dataverzameling plaats, de data werd
aangereikt door het NIVEL. De data bestond uit drie verschillende sets die waren gewonnen uit evaluaties van preventiecampagnes gericht op
chronische ziektes. Uit de literatuur die eerder bestudeerd was kwam naar boven dat er verschillende belangrijke stappen zijn te onderscheiden
die voor een groot deel de succesfactor van de campagne bepalen. Er is onderzocht of deze succesfactoren onderhevig zijn aan sociaal
demografische- en medische factoren. Deze sociaal-demografische- en medische factoren zijn beschreven in de datasets. De resultaten lieten
zien dat opleidingsniveau, alcoholgebruik en cholesterolgehalte belangrijke factoren waren die invloed hebben op succesfactoren. Aan de hand
van deze resultaten is een aanbeveling geschreven waar interventies kunnen worden ingezet om bepaalde groepen, zoals ouderen of laag
opgeleiden, met behulp van IT beter te bedienen. Dit heeft een positief effect op de effectiviteit van preventiecampagnes.

Tevens zijn in dit onderzoek experts geïnterviewd. Hiervoor is een half-gestandaardiseerd interview uitgevoerd. In dit onderzoek speelden
aspecten als effectiviteit, medium gebruik en kritische succesfactoren een rol. Een bijkomende maar toch belangrijke uitkomst in dit onderzoek
is dat veel patiënten die weinig van hun ziekte merken, zich niet gemakkelijk laten overtuigen van de ernst van de ziekte en mede het nastreven
van gezond gedrag. Na analyse van de interviews bleek dat immigranten meer geneigd zijn om participatie binnen preventie te negeren. Een
ander belangrijk resultaat in dit onderzoek is dat het besef van een ziekte hebben en het belang inzien van het naleven van een leefstijl of
interventie van groot belang is om de kwaliteit van leven te verhogen.
De conclusie van dit onderzoek is dat verschillende kritische stappen van groot belang zijn binnen het uitvoeren van effectieve preventie.
Daarnaast zijn deze stappen te voorspellen aan de hand van verschillende sociaal-demografische- en medische factoren. Er is hier een verschil in
offline en online gedrag, waar mensen wel een test aanvragen maar deze vervolgens niet uitvoeren of in een later stadium geen zorg zoeken
wanneer een zelf-test een positief resultaat geeft.
Tot slot zijn er bepaalde groepen te onderscheiden waar een aangepaste manier van benadering nodig is. Dit zijn onder andere ouderen vanwege
computer ervaring en toegankelijkheid. Overige groepen die een andere wijze van contacteren vereisen zijn mensen die een gezonde leefstijl
nastreven, laagopgeleiden en mensen met een ziekte.
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1. INTRODUCTION
PUBLIC HEALTH
The Dutch constitution states the government has to take actions to improve public health. Public health includes a wide range of aspects. To
describe public health, information is needed about the health status and recent changes in the Dutch population. The old-fashioned way to
measure public health is to measure the quantity of deaths. The point here is not only the amount of deaths but also at what age people die [46].
Although it is not of great importance that people live longer but that they have as much healthy years as possible. These two important
indicators are integrated into one measure; DALY’s (Disability adjusted Life Years) is a measure which indicates the total load of diseases.
DALY does not only contain the amount of people that die early because of diseases but also contains the years that people live with restrictions
because of a disease. Mortality and morbidity are taken together in one index. In this formula DALY= YLL (Years of Life Lost) + YLD (Years
Lived with Disabilities) [45]. HALE (Health Adjusted Life Expectancy) is another way of presenting the full healthy years of life plus a part of
the years in poorer health. The difference in HALE and DALY is that HALE is based on prevalence of disease, not on measures as experienced
health or disabilities. HALE is a calculated by means of the expected life years that someone can expect at a certain age based on prevalence
[69].
Health is not so much the absence of a disease but the mental and physical condition to do things that we would like to do. Research of the
Sociaal Cultureel Planbureau (SCP) has shown that health means being fit, have enough energy, feeling well and do the things that you would
like to do [47]. Health care is mainly related to the degree of disability.
To visualize how health in the Netherlands is managed, the Rijksinstituut voor Volksgezondheid en Milieu (RIVM) evolved a model called
Volksgezondheid Toekomst en Verkenning (VTV) (see figure 1. at the next page ). It points out that health is conceived as a multi causal
process with various determinants [40]. Public health is being centralized in four groups of determinants: (1) endogenous or person-related
properties (genetic, biologic) (2) lifestyle, (3) the physic and social environment and (4) the healthcare (including prevention). The focus of this
research is mainly on prevention.
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Figure 1. The enhanced VTV-model, [46]

One of these determinants is age. Aging is a phenomenon that causes tremendous costs in health care but can also be viewed from a very
opposite view, i.e. a victory in health care. In the beginning of the 20 th century, most profit on health was gained by increased prosperity and
public hygiene. The improvement of health requires investments in prevention and health care. For the society, healthy citizens are crucial.
Physical and mental restrictions direct to exclusion of groups who are actively part of the economy. Being healthy has strong influence on the
productivity of school performance, labor, economic growth and the reduction in absenteeism and disability. Health is also crucial in another
fashion of social participation which includes volunteering and caregiving. This shows that public health and a prosperous society are
intertwined. It is not the costs that are made on health care but a weak public health that will be a huge loss. Nowadays, better diagnoses and
treatment are much more of importance. Especially by infection diseases and cardio vascular diseases, mortality decreased significantly in the
past decades, due to collective prevention and health care. Since the 80’s the life expectancy has increased by six to seven years without
restrictions, which did not happen since the Second World War [47]. Furthermore, two healthy life years have been added which are mostly due
to a reduction in smoking, stabilization in obesity, the amount of serious drugs and alcohol use, people having more physical exercise and people
with increased cholesterol are increasingly being treated [47]. Also the uses of antihypertensive and a cholesterol-reducing agent have significant
contribution in the reduction of mortality. Although, an increased amount people whom are chronic diseased exist. Nowadays, thirteen percent
of the Dutch population has a physical disability and 33% is chronic diseased where 33% (11% of the Dutch population) have two or more
chronic diseases, also called multi-morbidity. While people live longer on average their healthy years (years of life without disease) dropped.
Of the 80 years that people live, 45 years of life are without diseases while people lived in 50 years of health in the 90’s.
However, this is mainly due to aging and moreover attributable to the detection of diseases that has improved since because of treatment which
leads to a reduction of the mortality rate [68]. It is probably due to the positive influence of medication, treatments and technology that chronic
diseased people have less experienced restrictions or are able to cope with their disease. Less restrictions implies increased independence and
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increased participation of the society which causes less demands on long-term care [46]. It is stated by [77] that the Dutch healthcare system is
accessible to everyone and the performance can be measured against other countries in Europe. However, lots of profit can be gained in
effective prevention, integrated care and patient safety [77]. According to [47], lots of profit in health can be gained due to unused options in
screening and vaccinations.
The most important related lifestyles which are causing disease and mortality in the Netherlands are smoking, physical inactivity and overweight
[30, 62]. The harmful effects of smoking and overweight together are responsible for about 25% of all sickness in the Dutch population [46].
Since the 50’s, the life expectancy has increased by 5.8 years to an average age of 76.2 years, women increased 8.3 years to 80.9 years. Men are
overtaking the lag they created in the 70’s because of smoking behavior which is decreasing significantly. It seems that there is stagnation in life
expectancy by women. However, this could be biased due to their smoking behavior, although 27% of the Dutch population smokes [68].
Overweight is another huge problem which has strengthened is the past decades. It is causing the increasing numbers of people suffering from
diabetes [46]. At older age, unhealthy lifestyle is related to cardiovascular diseases and cancer. The steady grow of health is mainly due to the
improvement of prosperity, education, material and social conditions, also seen in figure 1. Unfavorable health scores are often associated with a
low social-economic status. Large geographic differences in health reveal that there is much to gain in health as depicted in fig 3 (next page). In
2009, over 19.000 people died caused by a disease related to smoking. Smoking is responsible for 85% of the mortality rate where people are
suffering from lung cancer. Above the age of 20, 78% of people with COPD, 75% - 81% of people with cancer in the head and neck area, 21%
of coronary heart disease, 14% of a stroke and 10% of the mortality rate caused by heart failure [64]. Furthermore, smoking causes many
diseases e.g. larynx cancer, oral cavity cancer, throat cancer, shrinking lung function, asthma-related signs and many more [109]. Thus, smoking
is coupled with a worse quality of life and increasing health care utilization [5, 66, 67, 109]. The smoking population exists of approximately 25%
of the Dutch population of 15 years and older [63]. Smoking is to a lesser extent responsible towards heart diseases [64]. People who smoke
loose on average 4.1 years of life and 4.6 healthy years of life compared to non-smokers. Which is (YLL + YLD= DALY) 4.1 + 4.6 = 8.7
DALY. Compared to other risk factors, smoking has the highest loss of life years [68]. The annual health care costs which are not caused by
smoking are about 2 billion euros. This involves cardiovascular disease, stroke, lung cancer, and chronic respiratory conditions (COPD) [69]. In
2008, 27% of the Dutch citizens smoked. An average smoker smokes fourteen cigarettes a day. There are more men smoking (30%) than
women (24%). The highest percentage of smokers by men is between the age of 25 and 34. The lowest percentage of smokers is by both elderly
men and women which is respectively 15% and 12%. Also passive smoking occurs regularly. In the Netherlands, about 18% - 40% of people
who do not smoke are regularly exposed to passive smoking. Between 20% and 36% of the Dutch children are daily exposed to smoke. Also
14% of all pregnant women do inhale tobacco smoke in a passive way and 7% of all fetuses have a smoking mother [63]. Figure 2 elaborates on
diseases that are common in the Netherlands and to which extend they are responsible towards DALY’s. The risk of suffering from lung cancer
for people who smoke passively increases with 20% - 30% compared to non-passive smokers [110 – 111]. Especially asthmatic consequences
and respiratory symptoms are rising between 20% and 50% [64]. Smoking during pregnancy upsurges the risk of prematurity, shorter pregnancy,
a low birth weight, and a decline in lung function of an unborn child [109, 112]. The risk of an extreme low birth weight increases with 20-40%
and the probability of SIDS by 200% when a pregnant mother smokes passively. When a baby is exposed to tobacco smoke, it is likewise to
increase the risk on SIDS [110]. The faster one quits smoking the faster the risk on prematurely death reduces. It is investigated that if one quits
smoking before the age of 60, your life increases with three years. Quitting at the age of 50 increases your life with six years and before the age
of 40 increases your life with nine years [113]. The effects of stop smoking are immediately visible. After 24 hours not smoking, the blood
pressure descends and the risk of a myocardial infarction drops [114]. A year after someone quits smoking; the risk of suffering from coronary
heart disease is split. Within five years, the risk of getting oral cavity cancer or esophageal cancer is halved and the lungs of a COPD patient will
function like a non-smoker [64]. Health promotion and persuade people in changing life style are merely a small segment of the activities of
improving public health. The largest amount of money is invested in health care protection. The health care promotion is paired with the policy
in domains like law, excise and massive campaigns in a fashion of lifestyle interventions. In particularly regulatory seems to be very effective
although this is usually a long road [47].
The amount of people struggling with overweight is increasing worldwide, especially in industrialized countries [70]. In the Netherlands, about
50% of all adults are overweighed; 53% of men and 42% of women. The percentage of obesity has increased with 2 percent from nine percent
to eleven percent since the year 2000. The cause of overweight is a disturbance between the amount of physical exercise and the amount of
consumed calories. Just over 50% meet the standard for adequate exercise per day. However, few Dutch people meet the standard of healthy
food intake. Many people struggle with eating healthy, although many people do not even know what healthy food actually is. The percentage of
people with overweight is especially increasing as people become older [71, 107-108]. The most important medical factor of overweight is the
elaboration of cardio metabolic disease such as heart diseases and diabetes mellitus. It is expected that the amount of people with a cardio
metabolic disease will increase [72-73]. On average, people with overweight live three years shorter [68]. Furthermore, they have less years of
healthy life ahead because of earlier development of chronic diseases and physical limitations [74]. Health loss on behalf of overweight and
unhealthy food together is equivalent to smoking. About 5% of all deaths are caused by serious overweight [30]. The costs of health care which
are related to overweight are approximately 1.2 billion euros. The economic loss caused by overweight and obesity in terms of disability is
another 2 billion euros a year [75]. Cardiovascular disease is out in front [69], closely followed by diabetes and musculoskeletal conditions.
Furthermore, two billion euros are related to high blood pressure and cohesive diseases. In 2009, 47% of Dutch adults above 20 years of age
were overweighed. Although men (53%) are more overweighed than women (42%), women tend to be more seriously overweighed or obese
[71]. Examples of initiatives in a fashion of food industry to improve health are replace satured fat with unsatured fat and reduced amount of
salt in food. Healthy choices are stimulated by providing information, adjusted prices and subtle hints [40]. Although a problem rises; people are
overloaded with information and lose their conspectus. The effect is that people do not know what is healthy and what is not.
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Figure 2. DALY overview of common diseases, retrieved from [46]

Theoretical elimination of the risks smoking, overweight and physical inactivity in the present public leads to an increment of healthy life
expectancy about 1.6, 0.8, and 0.4 years respectively. This would have consequences to the total health care costs of the present Dutch
population over a period of 100 years with an increase of 6.2%, 2.0% and 2.1%. However the elimination of these risks would lead to a less
strong increment of percentage of people suffering from diabetes mellitus. Many interventions focus on reducing overweight, motivation to
more physical activity or quit smoking, which are effective. The costs of these measures are almost in all cases below the Dutch standard of
€20.000 per saved healthy life year which is including extra costs on medical health care [30]. Although smoking and overweight have a
significant load in health care, their shares due to total costs in health care are relatively small. I.e. smoking is responsible for 3.7% and
overweight two percent of the total costs in health care. This is small compared to the load on psychological disorders. Twenty-two percent of
the total costs in health care are assigned towards psychological disorders, 10% to cardiovascular disease and 6.8% to musculoskeletal disease
[69].

Figure 3. Geographical view on health, prevention and SES, retrieved from [46].

As shown in figure 3, it is clear that almost everyone with a low social-economic status has poor health in every way compared to the health of
people with a high social-economic status. Also immigrants often are vulnerable towards health. This is been supported by the mortality rate
among immigrants. A neighborhood with poor quality housing, less favorable conditions and inadequate facilities selects the unprivileged one’s
while people with better prospects move away. The upcoming trend in the Netherlands is that more and more responsibility is assigned to the
individual [46], also in line with the new model provided by CZV, where a strong emphasis prevails on individuals (see figure 5).
While living standards increase, a change occurs due to a shift in supplier-oriented health care to a customer oriented health care [137], in other
words, from a push to a pull market. Internet has become a rich source in easy accessible information in a very wide diversity which was not
available to the public in the past [137]. Hence, websites on health information are developed into the most effective way of purveying health
information. According to [137], websites are very crucial in offering health information to customers. Moreover, according the American
Society of Health System (ASHS), about 100 million customers seek health information e.g. information on diseases and medicine using internet
[138]. Furthermore, eighty percent of US citizens search for health associated information online e.g. subjects in diet, fitness, drugs, experimental
treatments and in particular doctors and hospitals [137 – 139]. Providing information in health using internet is easier and better accessible
compared to a one-way communication of text [137, 144]. Another advantage of multimedia or animation using internet implies diminishing the
amount of words by tender visual content which would otherwise need many words to transfer the same information [145]. Visual content can
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motivate users to pay more attention. A negative effect of visual content is that it might mislead users in a way the provided content is much
easier to understand. Self-confidence (self-efficacy) is higher when using multimedia than static diagrams which is investigated by [146]. Both
experts in health and health consumers are obtaining incredible amounts of information, free of charge [137]. A change towards such
circumstances ensures that people are more forced to decide individually and are responsible for their own health [137 – 141]. While the health
information offer is tremendously growing, quality is lacking. The credibility in websites offering health information, frequently comes into
question by the way of providing ambiguous information [137, 142 -143]. Here, ambiguity and information overload have influence in the
lacking quality which can cause supervacaneous load in health care. The Health On the Net (HON) label, nowadays is a broadly and well-known
used criterion factor on evaluating websites providing health information. It is stated by [100] that there is no clear definition of information
overload. Information overload can mean several things, such as having more relevant information than one can digest [100]. According to
[102], there can be an overload of messages competing for our attention. This causes the feeling of overload but the messages have to be
received and understood to be actually information. Another definition of information overload is being burdened with a large supply of
unsolicited information, some of which may be relevant. The first definition fits best in this thesis because all information should be relevant
within online communication concerning health care. Furthermore, [101] notes that large amount of information will act like noise when
information overload is approaching.
There are lots of opportunities unaffected by the government which yields much gain in health. Therefore the Dutch government should
concentrate on working conditions, the environment, education, social-economic policy, planning and housing.
However the responsibility of taking initiative in public health care lies with the local government increasingly, which often lacks in sufficient
capacity, knowledge, finance and authorization to seize opportunities the best. People often do not know what is healthy and unhealthy. It does
not seem to be easy to persuade people to live a healthy life. Living a healthy life is not easy. Personal characteristics like genetics or emotions
contribute to the fact that living a healthy life is not always an easy thing to do. Although in the fifty’s, the amount of smokers in the
Netherlands is halved, which indicates that change of behavior is possible. Unhealthy behavior is frequently coupled with other unhealthy
behavior. People, who smoke, have usually unhealthy eating habits, exercise less and excessively consume alcohol which is also seen in figure 3.
Another remark is that smoking and overweight happen more often by low educated people. Also the environment has consequences in how
people behave [40]. Below the relations between determinants, diseases and consequences of the described aspects are provided in a visual
model based on the model of [147].

Figure 4. Determinants and Diseases based on [147]

NEED FOR PREVENTION
A recent publication [56] states that there is a shift in unsolicited advice. In the nineties, general practitioners (GPs) only gave advice when the
patient asked for it because patients were critical about unsolicited advice. The study of [29] indicated that 94% of patients whom received
unsolicited advice did not found it annoying. They state that physicians have an important role and the GP is the right place in prevention and
early detection of e.g. overweight, which is supported by [57] because of a very low threshold. About 25% of GPs are active in appealing people
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to preventive measures towards heart disease, diabetes mellitus and chronic renal failure. Although, hardly any preventive measures are based on
low social-economic status or ethnic minority. Unfortunately capacity problems arise because mainly most activities in prevention are carried out
by physicians.
Because of spectacular successes in clinical medicine, prevention did not receive much attention after the Second World War [98]. From the 70’s
on, prevention made enormous successes throughout traffic safety, the reduction of salt and fat in food, vaccinations by elderly people and
children, anti-smoking campaigns and the detection of breast cancer. All these dispositions had significantly positive impact on general health
where 16000 deaths were prevented annually. According to [98], prevention pays off because all invested money has a fast positive influence.
Therefore, [98] suggests that there should be invested in prevention, especially in an economic recession.
Moreover it is stated that a shift has risen where the focus should be on lifestyle diseases because this is the most important aspect what is
threatening people present-day. To overcome future problems for patients as well as increasing costs of medical healthcare, prevention becomes
more and more important. This is supported by the ministry of VWS (Volksgezondheid Welzijn en Sport). The results of the report “Gezond
zijn, gezond blijven” show that the Dutch government has priorities in preventive or delaying diseases by taking precautions in lifestyle,
nutrition and physical activity. Besides, the ministry reported about detection of people with an increased risk on diseases and prevention
precautions to decrease risks or diseases [76]. However, RIVM states when life years of people increases, so do healthcare costs on the long run
[30]. When life expectancy increases, other diseases arise, which also demand health care. This increases health care costs, although, it increases
the public health care, which is the most important aspect.
Prevention in healthcare is divided in different facets. A model to provide an overview of prevention is developed by the RIVM. The model is
divided in primary, secondary and tertiary prevention (see the most left column in figure 5, next page). The goal of primary prevention is to
prevent a disease by removing the cause of the disease. The goal of secondary prevention is to locate a disease in an early stadium which creates
the opportunity of early treatment to cure the patient or prevents the patient from becoming chronic or terminal diseased. The goal of tertiary
prevention aims at people with chronic diseases to increase the health status or independence of patients.

Figure 5. Prevention according CZV [174]

The CZV (College voor Zorgverzekeringen) introduced a new model to overview prevention in a way it does not conflict demarcation of the
insurance prevention within ZVW (Zorgverzekeringswet) [174]. This model exists of universal prevention, selective prevention, indicated
prevention, care and care related prevention (see figure 5 right column). Prevention categorized by RIVM and CZV is explained with examples
which are shown in table 1 (see next page).
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Category

Method

Description

Health protection

measures that are taken systematically
and routinely without the direct
involvement of citizens

Disease prevention

measures that are specifically aimed at
preventing specific health problems

vaccines, statins and
screening for certain
types of cancer

Health promotion

measures that are aimed at the physical
and social environment and the
lifestyles of individuals and groups

motivate people to live
healthier by legal bans,
excise taxes, mass-media
campaigns or lifestyle
interventions for people
with health
problems that have been
registered by the general
practitioner, lifestyle
interventions

Primary prevention

has the goal of preventing disease by
eliminating the cause

targets the whole
population, vaccinations

Secondary prevention

has the goal of detecting disease at an
early stage and preventing it

disease
prevention on behalf of
early detection

has the goal of preventing disease
getting worse and compensating
adverse effects

preventing complications

Universal prevention

targets the people who are not
characterized by a higher disease risk

legislation, take people’s life
courses into account and
anticipate to these
moments e.g. transition to
another stage of life like
retirement or primary to
secondary school

Selective prevention

targets risk groups among the
population

children whose parents
have a psychiatric disorder
and families with genetic
disorders

Indicated prevention

targets people who have not yet been
diagnosed with a disease but show risk
factors or symptoms

prevention consists mainly
of combined lifestyle
interventions in the area of
smoking, overweight and
alcohol consumption

Preventive health care

targets people who are sick or have
health problems

lifestyle interventions

Type of measure

Stage in the disease process

Tertiary prevention

Target Group

Example
water fluoridation, the
fortification of bread with
folic acid, hygiene, clean
drinking water and better
housing

Table 1. Prevention methods and categories, description retrieved from [47]
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The Netherlands has a low threshold in curative care. This is why a GP is an important factor in early detection of people with characteristics
that imply a higher chance of being diseased. They should qualify for preventive dispositions or lifestyle changes [57]. In the research of [57], a
questionnaire was sent to 1100 GP’s which resulted in 330 completed questionnaires. The results revealed that 25% of GP’s actively calls
patients for preventive measures where risks on cardiovascular disease, diabetes and other chronic diseases are estimated. The research showed
that preventive measures are mostly conducted when patients ask for it or when patients consulted care, usually when other complaints are
present. Most GPs agree that detection should be aimed at large groups that have a high potential in getting a disease. The most effective way in
a fashion of detecting risks was to investigate the first-degree family members who suffered from cardiovascular disease and/or diabetes before
their 60th birthday. Furthermore, people with overweight and patients whom were smoking were frequently examined. It is worth to mention
that GPs conduct very less preventive measures based on low social economic status or ethnic minority e.g. immigrants although it is said before
that people with low social economic status are in general less healthy. It is stated by [57] that a GP is one of the best places to detect patients
with an increased risk of cardiovascular diseases, diabetes or chronic kidney failure. Ironically, a POH is able to carry out all these interventions
individually. According to Nielen et al., the prevalence rate of chronic diseases like diabetes mellitus and cardiovascular diseases are increasing
rapidly. Early stages of chronic renal failure (CRF) are hard to detect because the lack of present symptoms at that time. CRF is an irreversible
loss of kidney functionality which can end up in total loss of the kidney with dramatic consequences such as necessitating dialysis, cardiovascular
morbidity, mortality or kidney transplantation to prevent death [2, 4]. Therefore the need for early detection of these chronic diseases is required
[1]. When early detection of chronic renal failure is performed, treatment can be very effective [105]. The annual costs of end-stage CRF patients
in the Netherlands are more than 400 million euro [3]. Also cardiovascular diseases are becoming a much more important cause of death in the
Netherlands. A large amount of predictors towards cardiovascular disease are known. Early detection creates the opportunity to take actions and
stimulate these patients to follow an intervention or lifestyle change. In the Netherlands, more and more initiatives rise which engage on early
detection of predictors of cardiovascular disease and other lifestyle diseases e.g. prevention programs. [103]. Now an elaboration on prevention
programs and self-tests are provided.
Self-tests have potential benefits like privacy, convenience, awareness and prevention which can lead to a qualitative and longer life [30] but can
also have potential negative effects like distress or worries caused by false-positive results [12, 13] or risks which are associated with falsenegative results. Other potential problems are extra pressure on primary health care professionals and NHS laboratories because people want an
explanation on their (negative) results or even further necessary investigations [12, 14]. These potential negative effects can cause needless use of
health care and therefore avoidable costs [1].
In the literature, three different ways of prevention are distinguishable; recruitment for early detection can be open. Active recruitment is usually
aimed at people with a high risk. Furthermore these programs are especially conducted within a GP, because a high risk is easier to determine.
An open recruitment (passive) usually aims at the general population. Anybody who will, can participate, however, many initiatives has
screenings on behalf of a questionnaire. This will take care on the reduction of load on measures e.g. blood pressure or cholesterol within a
program. These initiatives are usually stationed outside the regular health care. Open recruitments have two separate ways of handling after the
screening. On the one hand, a conversation takes place which can include advice or referral to a GP. On the other hand prevention programs
exist where patients are returning many times to follow a lifestyle treatment [103]. The disadvantage that becomes clear according the current
literature is the lack of finance to continue. Therefore the detection of diseases becomes incidental instead of embed prevention within health
care. According to [103], it is crucial that nationwide, early detection in curative care and prevention merge.
PROBLEM DESCRIPTION
The objective of a prevention program or self-test is to reach and have as much participants as possible with an increased risk towards an
investigated disease e.g. people at the age of 50 years and older, people with high blood pressure, diabetes mellitus, overweight, obesity, low
social economic status, certain ethnic groups and/or people who smoke. However prevention programs do not meet these objectives so well. It
is desirable to have as much valid tests as possible and when participants are informed about an increased risk, they will seek professional care
e.g. consult a GP. In the kidney check program which started in September 2006, 19% of the participants had low-positive results. It is assumed
that a great amount of these results are false-positive tests, because the results were 20 times higher than in previous investigations [31]. Finally it
is of great importance that participants will find professional care especially when strong-positive results occur. In the program of 2006, only
33% of the participants with a strong-positive result consulted a GP and 25% indicate they would consult a GP on short notice. However there
are strong suggestions that these answers are socially desired answers. Finally when patients consulted professional care they should apply the
advised lifestyle or treatment which is then provided. It was clear that new ways of commutation should be used within the campaign of HPVvaccination. This is including the way to communicate about specific risks but also the communication of expert-knowledge and involving
citizens. Because of new media, the old-fashioned ways of managing communication of campaigns is not very efficient and could be improved.
There is a lack of research in strategies towards communication which involve modern techniques on the responsibility of people and the
relation between a citizen and the government [47].
Summarized, the problem in general is that not enough people within the target of a prevention program or self-test have the acquaintance of a
program. Second, not enough of people within the target of the program are willing to participate which implies request a program (online) and
performing the program. Third, not all people who are strongly advised to consult a GP will do so and further on, apply advised life style or
treatment.
SOCIAL AND SCIENTIFIC RELEVANCE
The scientific value of this research is that aspects of information science are being combined and involved with prevention campaigns and selftests on chronic diseases. First, several issues towards social relevance are presented e.g. aging, health care pressure, diseases and costs. Then,
research questions are stated which elaborate in a scientifically how IT can enhance the effectiveness of prevention.
The length of a hospital stay has decreased from 7.3 days in 1980 to 4.8 days in 2004 [154-156]. Therefore, a change in patient care environment
is arising from hospitals to less expensive places. Solutions in decreasing load of health care are e.g. customer home information technology
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(CHIT). However, there is evidence that CHIT is not accepted by its users among a large group, which leads to failure of success on several
projects [154, 157 – 161]. Due to changes in family structures because of smaller families living decentralized (caused by divorces, job related
mobility etc.) and the increased amount of women who are working full-time, informal health care services (offered by relatives) are expected to
decrease. Therefore, an increasing number of weak older people will need long term healthcare provided by official healthcare which is predicted
to triple by 2051 [16]. However, especially e-Health technologies and applications can provide enormous potential to decrease the demand in
health care because they can offer significant improvements in mobility, accessibility and quality to their patients, but also towards efficiency and
productivity of the health sector, even to healthy users [11, 17, 18]. The growth of mental healthcare and healthcare for disabled people is small.
Life expectancy in Western Europe has increased consistently since the 1950s around 2.5 years per decade, and it is expected to continue to
increase [11]. The health-care costs per capita for persons aged >65 years in developed countries is three to five times higher than the cost for
people aged <65 years [11]. Elderly healthcare is rapidly growing by 2.5% per year. The demand of healthcare will change because people with
chronic and multiple chronic diseases (co-morbidity) will expeditiously growing. In 2010 there were 4.5 million people with morbidity or comorbidity (one or more chronic diseases). In the past decennia the Dutch health care costs have rapidly grown to an amount of 75 billion euro
in 2007. This is the total of collective and private costs including childcare which are included by the CBS (Centraal Bureau voor Statistiek). The
annual costs of health care increased with 10%. Over five percent is assigned to inflation, four percent to the growth of the Dutch population
and one percent to demographic characteristics [46]. Hospitals are responsible for 27% of the Dutch health care costs, elderly care for 21%,
medicines over ten percent, GPs for 3.7% and prevention only 1.3% [46]. The costs of prevention within health care can be divided in two
categories; disease prevention which is responsible of 85% of all prevention costs within health care and health promotion, which is responsible
of 15% of all prevention costs within health care [46]. It is worth to notice that in 2006, estimations were made about annual health care costs in
2025. It was estimated at 70 billion euros, while the annual costs of health care in 2007 were actually 75 billion euros. A clear pattern is
recognizable here, where younger and middle aged people seek more curative health care while elderly people need more nursing and care.
According to the digital life center, ‘aging’ is a phenomenon for the next decennia [5-10] (see figure 6). This problem will be strengthened
because of the decreasing available employees in healthcare.

Year 1975

Year 2000

Year 2025

Figure 6. Amount of people (x1000) categorized by age, retrieved from [5]

The fast increasing number of elderly people, together with continuing advances in medical technology, is expected to create upward pressure on
health- and long-term-care spending [15]. Furthermore, people get older because of successful treatments and are at risk getting other diseases
which usually occur by older people. This leads to an increased demand of health care. Another remark is that the most care spending is created
in the last year a person lives. This decreases when a person gets older. With an aging population, the costs in the final year will be shifted to the
higher ages. Therefore the costs throughout life will increase less than often is assumed [46]. There were indications that a reduction of
morbidity will lead to lower care spending [41]. Recently, research has shown it does not matter if someone is healthy or not. Healthy people use
less health care but do live significantly longer. Unhealthy people use more health care but for a shorter period because they die at a younger age
[42]. It is stated by [69] that on the short term, health care costs drop because of promotion in healthy behavior. This leads to an increased life
expectancy. However, this means that people will have a greater chance of suffering from diseases which occur at later ages. More people will
work part-time because the enormous growth of aging. Thus more people in health care will be aged and therefore according their collective
bargaining have less hours of labor. To meet the demands in health care employees until 2030, the total amount of employees in the Dutch
health care has to grow with 50%, while the labor force is decreasing with 500.000 people [47]. The amount of employees in healthcare between
2001 and 2008 increased with 2.8% per year. When this trend continues there will be 750.000 extra years of labor required in 2040.
In other words, another million employees in Dutch health care are required which implies doubling the amount of employees of the situation
of 2010. The current trend for the upcoming decennia is a growth four to five percent in healthcare each year [47]. The aging problem will
continue until around the year 2040 where it reaches its peak. Because most diseases occur by elderly people, the burden of disease will increase
and therefore the loads on health care. In the next twenty years this will cause an extra load of 40% together with the current lifestyles and
overweight by elderly people who are chronic diseased [46]. According to the commission of Marmot, everyone has the right to a good and
equal well-being. However, health insurance companies introduced excess with the intention to create more awareness on health care costs. It
seems that excess has an inhibitory effect on health care [117]. By far most profit on health can be gained by pointing at the less educated people
or people with low social economic status. Health is an essential prerequisite to participate in the society. The participation contributes to formal
and informal labor, productivity and national prosperity. This is specifically paid work, voluntary work and informal healthcare. High educated
men and women live approximately 7.3 and 6.4 years longer than low educated men and women. Also the years without restriction because of
diseases are 14 years higher at high educated people than low educated people. For a long time there were attempts to address these
disadvantaged differences but they are still increasing [47]. Although lifestyle factors are stabilizing, the levels of unhealthy behavior are just too
high. This creates the opportunity to gain much health. Programs in this fashion focus on neighborhoods where people live whom are
predominantly low educated people or people whom recently quit school. Also indicated prevention (see figure 5) needs to receive more
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attention. People whom are involved in this type of prevention do not have health issues, but do have a higher risk of getting health problems.
According [47], lifestyle interventions which combine smoking, overweight and alcohol abuse are very effectively. Unfortunately, indicated
prevention is not largely deployed. The reduction of unhealthy habitats, especially under low educated people, stagnates [47]. Moreover, the gain
in health can be largely supported when more forms of prevention are included in the health care guide lines. Then, it is very important that
these guidelines are accessible especially for citizens with high risks but do not receive treatment. While a lot of effort is spent on the
enlightening towards alcoholics and drug abusers, the amount is not reducing, so does the amount of obese people. Fifty percent of the Dutch
population copes with overweight, where eleven percent is obese and fourteen percent of children between two and nine years old is over
weighted [47]. This is also due to the amount of physical exercise people have on an average daily basis, which is half an hour. Moreover, the
amount of smokers reduced lately, still 27% of the Dutch population smokes. The research of [30] investigated risk factors which causes disease.
They developed a model which contains data about the relation between the prevention of risks and appeared with 28 different chronic diseases.
They also elaborated on the relation between diseases and mortality. The investigation presents that the life expectancy of 20 year old smokers is
about 7 years lower than non-smokers. Also life expectancy decreases with five years by twenty year old people whom suffer from obesity. They
state that little is known about the efficiency of prevention in smoking and obesity at young age, while the perspective in gaining health at young
age is topmost. It is indicated by [69] that other elements of insalubrious behavior have considerably reduced influence on care consumption and
expenditures in health care. These determinants are elevated cholesterol levels, insufficient physical activity and poor eating habits. The problem
is that citizens are free to make their own choices which make lifestyle changes not very easy to realize. Especially people that are exposed to the
unhealthiest habits are the most difficult group to encourage living a healthier life [68]. Here it becomes clear that an unhealthy life style is
intertwined with the social and physical context. Trends are discoverable where e.g. overweight meets a community where overeating is common
and physical exercise is exceptional, also called the obesogenic society. The environment can yield stress which incites people to change their
habits into unhealthy behavior [68]. The outcome is that determinants of unhealthy behavior cluster. Furthermore, few intervention methods
and lifestyle changes are proven to be effective. Therefore, to gain health combinations of legal measures, excise duties, environmental
interventions are needed [47]. At this moment cancer is the leading cause of death, which was cardiovascular disease for a long time. It is
remarkable that the rate of people that suffer from cancer increases by women but drops by men. The top five of mortal diseases are coronary
heart disease, lung cancer, stroke, dementia and heart failure which cause 33% of the Dutch mortality rate. Also worth to notice is that COPD
drops in frequency while diabetes is rising. This again, involves an increased load on health care. The concerned diseases are dementia,
psychological disorders, stroke and aspects which involve the nervous system, e.g. Parkinson disease [69]. Estimations were conducted to show
the costs that are involved by people which is $35-280 when smoking and $17-263 when overweighed. However, these costs are only
attributable to health care costs, while it has to be taken into account that other costs come along when smoking or being overweighed, e.g.
productivity, absenteeism due to sickness [69]. Below, a visual overview which provides a summary of the enormous change in health care costs
on behalf of determinants and variables as described earlier (based on the model of [147]).
While the quality of healthcare increases, more and more people are sick. Because of earlier detection of diseases and successful treatments, the
amount of patients with a disease is increasing. A side effect of success in healthcare is that the amount of patients increases while quality
increases [47]. However, many people have complaints about their health. This could be explained by the changing demands of society. A higher
civilization comes together with higher demands but also lower acceptance of inconvenient situations and adversity. People will find
professional help for these inconvenient and adverse situations. In this way, health complaints can function as a way to get attention. Health is
being expanded to the direction of wellness and vitality. The expansion of health and diseases leads to a situation where certain behavior,
experiences and desires belong to the category of health and diseases. Because of the rapidly increasing demands, inconveniences are rather
referred as diseases which can be treated. A very well-known example concerns orthodontics. Irregular teeth are not acceptable these days
because the norm has changed. This points out how medical healthcare is affected. The increasing amount of diseases has consequences on
increased medical possibilities [47]. New developments in health care direct to new needs in information. Here, the relations between prevention
of chronic diseases and the experienced restrictions, the role of medical treatment and aids are meant. Furthermore, there is a need for insight
on the effects of care and prevention in health and the effective implementation of preventive dispositions.
The introduction of a new healthcare system demands focused research on the effects of accessibility, quality and public health. Besides, there is
consensus needed in managing local data about health, prevention and care by local governments for the sake of monitoring public health care
[46]. Moreover, social developments are rising. The ‘information society’ and privatization have major consequences in the facilitation of
information. One might say there is an overload of information where uncertainty in quality and continuity of sources still increases.
This also may be due to private parties which are involved in providing information. This requires high demands in the criticism of available
information for the sake of public interest. It is of great importance that the government is involved here, supported by nationwide expert
centers where IT should be a very important aspect [46].
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Figure 7. Changes in health care costs, based on the model of [147].

A final remark which is worth to mention within social relevance towards health care costs is the Baumol effect. This implies the effect of costs
per unit in comparison to other sectors. In the Netherlands this effect is estimated by the SCP to 0.8% per year [43]. In other words, the Baumol
effect may arise if labor productivity in health care grows slower compared to the overall economy. If in addition, the demand for health care is
inelastic, then the share of health spending in GDP will rise over time [148].
RESEARCH QUESTION
Getting people involved in prevention programs in public health has consequences in their daily life where experiences, worries and knowledge
of participants of such an investigation plays an important role and can have great impact on their behavior e.g. visit the general practitioner very
frequently [1]. This leads to the following research question;
RQ: “How can the effectiveness of internet prevention be improved based on studies on the information behavior of individuals and the use of
information technology?”
SUB QUESTIONS
The research question stated above is divided in two sub questions. These sub questions are also divided in different stages of this research: Sub
question one is mainly elaborated in chapter four where statistical studies are presented. Sub question two, is more fixated onto a qualitative part
of this research where several prevention programs are investigated by expert interviews particularized in a recommendation right after the
results in chapter four.
SQ1: Based on internet prevention programs on kidney diseases or cardio metabolic risk, what can be said about the information behavior of
participants?

SQ2: Based on a comparison of internet based prevention programs, what can be said about the most effective way to apply IT?
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AREA
The main area of this project is increasing the success i.e. effectiveness and usefulness in prevention programs on chronic diseases. The focus of
this report is not about saving money in health care, although there should be encountered that there is a certain budget in prevention available
[46]. The Goal of this research is to evaluate and improve campaigns on prevention and self-tests towards chronic diseases in health care. Using
this research, prevention and self-test campaigns can be optimized to implement them more effectively and efficient.
RESEARCH APPROACH
The goal of this research in to obtain insight into the process of prevention programs using web based tools. In order to obtain insight, several
background theories are described which especially involve health and IT. This study consists of a literature review and statistical analysis. Then
a qualitative study is provided i.e. expert interviews. It is worth to notice that this thesis on the one hand is partly socially oriented and on the
other hand is driven by technology.
Chapter two provides previous work on the effects of socio-demographics and medical characteristics in behavior of people concerning
prevention programs. Also, a literature study is conducted on medium technology i.e. Technology Acceptance and Media Richness Theory
which are expounded in chapter two. Then, the method followed by the results of the statistical analysis. Further on, results and findings are
provided according with experts and stakeholders of several primary and secondary prevention programs. Then a recommendation is offered.
Finally a conclusion, discussion and future research are presented.

Figure 8. Research overview
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2. THEORY ON PREVENTION
In order to fully exploit the potential of e-Health applications, not only technical but also the acceptance of the used technology, media richness
and usability issues are involved in e-Health and have to be taken into account considering applications i.e. web tools in prevention programs
[104]. The focus of this research is using Technology Acceptance, Media Richness, socio-demographics and medical issues to improve
prevention programs. This study concerns the behavior of people on important steps of prevention programs and therefore contributing to a
research gap of conducting successful prevention in chronic diseases using web based tools. In this chapter a literature study in sociodemographic and medical characteristics is provided which is supplementary to the statistical analysis described elsewhere (chapter 4). Moreover
a literature review in Technology Acceptance and Media Richness can be found in this chapter.
SOCIO-DEMOGRAPHIC CHARACTERISTICS
This literature study focuses on behavior that is encompassed by socio-demographic characteristics.
The portion size is on influence on the amount of food intake. The arrangement of a district has influence on the amount of physical activity
[46]. The environment can have influence on stress which causes unhealthy habits but the environment can also have a positive influence to
support people against stress. The norms that people have also influences behavior as well in a positive as in a negative way. Therefore, [68]
recommends an approach which is intensively, integral and together with commitment of instruments aimed at the individual as well as the
environment.

People from low social economic groups are disadvantaged. They usually live in neighborhoods that have a negative impact on their health.
Their living conditions do not make it easier to live a healthier life. Unhealthy behavior does happen more frequently in these groups. Due to
unfavorable circumstances, negative determinants cluster by people from low social economic groups. An explanation is that social structures
have influence to their environment and possibilities of people. Origin and education level have consequences on the environment, working
conditions, stress of people and the way they cope with their health. The consequence is that health risks are not distributed arbitrary but cluster
at groups which already lack on other aspects of life. The health of people with low social economic status is on almost all aspects worse than
Dutch people with a high social economic status. They experience their health usually less and they more often have chronic diseases. Also
immigrants are vulnerable in living an unhealthy life evidenced by higher mortality on immigrant children. These social economic and ethnical
health lags have not changed since 2006. The use of health care by immigrants is usually higher than average people. Geographical, the most
significant differences in health are neighborhoods. A relatively cheap neighborhood with houses of worse quality, unfavorable environment and
unfavorable environmental characteristics attract disadvantaged people while advantaged people stay away in these neighborhoods. So, health
disadvantages gather at the level of neighborhoods and they are strongly interfered with many other aspects. The ability to choose a healthy life
is limited especially for people with a low social economic status. The surroundings do not only influence health through behavior but also
because it has a direct impact on health. In this case, air pollution causes respiratory symptoms and unhealthy environments to several other
health complaints [68].
MEDICAL CHARACTERISTICS
Literature research in social participation of people with chronic renal failure was conducted by NIVEL. It seems that trends were noticeable in
requested tests [106]. The majority of requests were from people at the age of 45 and 64 years, more women and fewer immigrants. Also
significantly more requests from neighborhoods which imply a social economic high status. Furthermore, there was less response from large
cities and patients with hypertension (predictor for renal failure) or diabetes. There is a distinction in four different types of social participation;
education, labor, social activities and leisure. Within social activities there is a distinction in volunteering, a membership of social, political,
cultural and religious organizations and participation of social relations e.g. with a family. Complaints like tiredness and a bad physical condition
in the pre-dialyze phase increases by every patient. Also the awareness of having a disease is of great importance which can cause physical as well
as mental problems. Several studies indicate that the pre-dialyze phase influences labor participation. These studies show that labor participation
is significantly lower compared to healthy people, not only during dialyses but also in advance. Many patients stop working but also quit sports
and maintaining social contacts. Taking initiatives in leisure are decreasing rapidly which can be appointed to physical complaints. Some patients
are even hopeless and get depressed. This applies to education, employment and social participation [78]. Although there is a lack in scientific
evidence about the socio-cultural behavior of people with chronic renal failure, it is demonstrated that children at very young age, lag in the
development of cognition and motor skill. Especially problems in the direction of attention, concentration and memory occur. Children, whom
are in pre-dialysis, lag in school performance compared to healthy children. Subsequently it can hinder in finding a job or selecting an education
program. Parents tend to be extra protective to their children and they sooner are being kept at home, thus, less driven to take part in school and
extracurricular activities. Studies exhibited by adults that chronic renal failure specifically has negative effects on labor partaking, not only during
dialysis stage but also beforehand. It is testified by [78] that the magnitudes of renal diseases also reflects on the family, spouse and other people
who are socially bonded. Because of an inferior physique condition, rolls change within housekeeping. Which means the patient is deputing
tasks and thereafter other members of the family are burdened with additional effort. Children with a chronic disease are very dependent on
their parents which cause anxiety to leave their home. Labor participation by adults who suffer from chronic renal failure is significantly lower
than by healthy people, respectively 35% vs. 65%. Also participation in social activities and sports shrink because of uncertainty, exhaustion and
the functioning of their body [78]. However, [68] state that not every chronic diseased person feels unhealthy or is unemployed. Although
significantly less people with a chronic disease or disability is as active in the society as healthy people. People with a chronic disease show
significantly less participation in society.
This is reflected in having a job, lower income or unpaid jobs, although many diseased people would like to and in many cases are able to
actively participate in society. Also much gain in health is to earn in the reduction of negative influences caused by diseases in a fashion of
functioning personally and socially [68]. Therefore it is advised to stimulate the accessibility in education, labor market, infrastructure and
transportation within societal implication. The most important determinants that contribute to diseases which causes significantly less
participation entailed in the four different types of social participation described elsewhere are; obesity, alcohol intake, physical inactivity and
unhealthy eating habits [68]. It has to be taken into account that being chronic diseased is a very important obstacle for social involvement,
especially when the disease is associated with restrictions. To enhance the social involvement, it is of great importance to create more
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accessibility in the surrounding environment. Because the public health does benefit from a society which is open to citizens with restrictions.
The Dutch population will soon perish a period of aging where a reduction in workforces will occur. To maintain the economy, healthy citizens
without restrictions will be highly necessary. Therefore, the Dutch government is likely to invest in public health just because it is strongly
attached at the society and the economy [47].
HUMAN BEHAVIOR
The behavior that people adopt, especially when it becomes personal e.g. health is important in the actions that people take. Perceptual threads,
aspects in health and severity play a central role in decision making [104, 170 – 172]. Two theories, the Health Belief Model and later on the
Extended Parallel Process Model elaborated on this aspect. The models are explicated here.
HEALTH BELIEF MODEL
According the Health Belief Model, the behavior of preventive behavior towards health is being influenced by six factors [170 – 171]. The first
facet is a perceptual barrier regarding performing a recommended action. Examples are physical, financial or psychological barriers. The second
facet is a perceptual advantage regarding performing recommended actions, which is the counterpart of the first facet. An important thing to
notice is that the individual makes considerations concerning the advantages and disadvantages. A third part of the model, which is largely
responsible for performing certain deeds is the thread of a disease or disorder. This part implies perceptual vulnerability towards threads on
health which is the fourth part. The vulnerability is conveyed in a probability that a certain thread will express itself within a person. It is
influenced by personal relevance and the risk that someone experiences. This thread is not only encouraged by experienced perceptual
vulnerability but also the gravity of the thread. The gravity can be demarcated as the individual criticism of seriousness or circumstance and
moreover the prospective magnitudes. The fifth element of the model entails external stimuli as public messages e.g. brochures but also internal
stimuli e.g. symptoms or pain. All aspects together form a stimulus that incites people to decide upon their behavior. At last a sixth construct
infers demographic and social psychological variables. However it is worth to notice that the sixth construct is a moderating factor on perceptual
vulnerability, perceptual severity, perceptual advantages and perceptual disadvantages.
PARALLEL PROCESS MODEL
The parallel process model provides solutions to what is determined in the health belief model [172]. The model offers a way of managing fears
in a positive way instead of negative. The parallel process model has a shift in two constructs and these constructs exist both of two parts. The
first construct is the thread that is being present as stated in the Health Belief Model i.e. a perceptual vulnerability of a disease or disorder and
the perceptual severity towards a disease or disorder. The second construct of the parallel process model is efficacy. Efficacy implies the effect,
the practicability and the ease of performing an action which diminishes the thread. The two separable parts of this construct efficacy are selfefficacy and response-efficacy. Self-efficacy implies the perception of a person’s ability to perform actions with a certain objective in mind giving
[37]. In this case, self-efficacy is related to health. The response-efficacy implies the expectation of a certain outcome in repulsing the thread by
taken certain interventions. Looking closer to possible threads offers two options according the model. A control of hazard is the severity of
threads towards personal health. The bigger this thread, the more likely it is that a person will evaluate self-efficacy and response-efficacy of a
recommended response. When the perception of a thread and the perception of know-how are high, then, individuals will be motivated to
control the jeopardy and apply recommendations. These occurrences are namely existing of cognitive processes where people believe that
threads are very serious and will entail unpleasant consequences. Furthermore, it comes with anxiety where people are capable of averting
threads and being confronted with the threat. Cognitive thoughts which occur in threatening circumstances inspire behavior, intention and
attitudes that regulate and suppress danger. However, when a person realizes that certain health threats cannot be prevented by itself, is due to
ineffective response or low prerequisite knowledge in acting upon obtained recommendations. Then, fear is dominating over asserting threats.
These are particularly emotional processes where people react upon their fears and less towards health threats. This usually leads to evading
behavior.
Conferring to [104], a shift in knowledge by patients has raised. This is due the commercialization of the medical sector where online medical
information is offered in several websites and online communities. It was investigated what the usage and experiences in different healthcare
media were and their offline health behavior. This was done by conducting a questionnaire which resulted in 321 respondents. The
consequences are twofold. On the one hand, the physician is approached most often, where the online communities and websites (internet) are
close to that frequency of usage. N.B. a large investigation revealed that television and internet serves about 60% of the Dutch population which
confirms that these media have an enormous range [106]. Moreover it appears that demographic aspects e.g. gender, age, income and computer
literacy which were required are not of influence in usage of seeking medical information online. However the experience in different healthcare
media does have a significant influence. It gives the impression that online information is richer compared to the present knowledge of the
physician. Although this only relates to very serious complaints.
Furthermore the study revealed that demographic factors, internet factors and health factors are not of influence towards usage of online
medical information, unlike what other literature suggested [11, 19 - 21, 25 - 28]. The medical information that can be found online has a large
impact in offline behavior. Usually people look up online medical information, both when they are about to visit a physician and afterwards.
Second, people are triggered to visit a practitioner conform the information they have found online. This suggests a heavier load on the
practitioner which was stated in chapter one.
TECHNOLOGY ACCEPTANCE
Technology acceptance is an important factor within prevention campaigns where e.g. web based forms are involved to apply for a program. Therefore, the adaption of
technology is critical success factor of a campaign.
Technology acceptance has been studied in multiple disciplines, e.g. information science and psychology [11]. The most theoretical models of
technology acceptance refer to the acceptance of IT in a professional context [32]. One of the most influential fashions towards technology
acceptance is the technology acceptance model, further noted as TAM, which is based on the theoretical assumptions of the Theory of
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Reasoned Action (TRA) [11, 32, 33, 127]. The modification that took place by [32, 127] was a removal of the subjective part of the model of
TRA. First TAM was introduced in 1986 which was one of the theories that have been used in a wide area [128] consisted of two constructs;
Perceived Usefulness (PU) which is the degree to which a person believes that using a particular system would enhance his or her job
performance [32]. The second construct of TAM is Perceived ease of use (PEOU) which is the degree to which a person believes that using a
particular system would be free from effort [32]. They clarify that PU and PEOU create confidence among potential users and consequently
form their attitude, by this means driving them to use new technology [32, 137]. That PEOU is a meaningful construct is supported by [37],
where it is noted that self-efficacy is similar to PEOU. High self-efficacy is significantly associated with path adequacy while path adequacy
significantly affects task performance [119]. Furthermore, research in self-efficacy does offer theoretical perspectives which suggest that PEOU
and PU serve as basic determinants of user behavior. The impact of PU on utilization was researched by [36] where an explanatory factor
analysis was conducted which consisted of seven dimensions. Here, utilization together with sufficient, reliable, helpful in service, helpful in
health and management were significantly classified within the factor PU. One has to bear in mind that this was tested on websites related to
health care.
Previous research also indicates that factors such as importance, relevance, usefulness and value have a strong correspondence to perceived
usefulness and ease of use which was done by conducting a factor analysis [38]. This is in line with an investigation which speculates the
conceptual similarity between usefulness and relevance [39]. The TAM model (see figure 9) exists of constructs which are represented in a
questionnaire dignified by a 7-point Likert scale. The original TAM (TAM1) explains up to 40% of the variance in usage intentions and behavior
[130].

Figure 9. The original TAM [32]

The novel TAM version was modified in 2000 where a reintegration of the subjective norm (see TRA [127]), took place. All constructs of the
original TAM were used but the model was extended by several constructs and external influences, of which three are moderating factors, (see
figure 10). TAM2 explains between 37% and 52% of the variance in usage intentions [130].
Below, an explanation of the constructs and moderating factors which are added after the implementation of the 1 st TAM.
Voluntariness is a moderating variable defined as “the extent to which potential adopters perceive the adoption decision to be nonmandatory”, [130]. In other words, it is distinguishing the way in which computer usage is mandatory or voluntary. Voluntariness has eventually
a positive effect on Intention to Use, however not in a mandatory setting.
Experience of a system tends to have an effect of decreasing the bias of the subjective norm towards a mandatory setting on intention to use.
Experience also has a negative effect on the output of subjective norm and perceived usefulness over time [130].
Subjective Norm, defined as "a person's perception that most people who are important to him think he should or should not perform the
behavior in question" [130]. In other words, one might carry out certain behavior, even if he/she has no positive thoughts about the behavior or
its magnitudes because someone with essential impact thinks he/she should do so.
Image is defined as "the degree to which use of an innovation is perceived to enhance one's status in one's social system. [130]" In other words,
people often act to social standard influences to earn a prosperous conception within a group.
Job Relevance is defined as “an individual's perception regarding the degree to which the target system is applicable to his or her job” [130]. In
other words, to what extend are important tasks supported by the system in a fashion of one’s job?
Output Quality refers to the deliberation of tasks that a system is proficient of and how relevant those tasks fit to objectives [130].
Result Demonstrability, defined as the "tangibility of the results of using the innovation" [130]. In other words, people might have problems
making advantages in their work, even using an effective system.

24

Improving the usefulness and efficiency of a web based prevention program for screening chronic diseases in the general population

Figure 10. TAM2, revised TAM model from [130]

A revised version of TAM2 was provided in 2003 by [129], called UTAUT or Unified Theory of Acceptance and Use of Technology. They
examined seven models that elaborate on intention and usage i.e. Theory of Reasoned Action (TRA), Motivational Model (MM), Theory of
Planned Behavior (TPB), TAM, Model of PC Utilization, Innovation Diffusion Theory (IDT) and Social Cognition Theory (SCT). These
theories were tested empirically and computed [131]. The empirical testing was done by a questionnaire which measures the constructs of the
UTAUT model. The questionnaire consists of questions e.g. “Using the system enables me to accomplish tasks more quickly”, “Learning to
operate the system is easy for me”, “People who are important to me think that I should use the system”, I have the knowledge necessary to use
the system”, which measures respectively Performance Expectancy, Effort Expectancy, Attitude towards Technology, Social Influence and
Facilitating Conditions. Moreover, [129] argues that items of the questionnaire can be a bit adjusted to a particular technology or group which is
done several times [134 – 136].
The importance of this elaboration was especially the predictive influence of the model on intention to use a system. This resulted in the
UTAUT model which has an explanation rate up to 70 percent of the variance in Intention to Use.
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Figure 11. UTAUT from [129]

Performance Expectancy (PE) on Behavioral Intention is especially strengthened by younger men, thus increases best when age is low and
gender is men.
Effort Expectancy (EE) on Behavioral Intention is especially strengthened by younger women with little experience, thus increases best when
age is low, gender is women and mainly at initial steps of experience.
Social Influence (SI) on Behavioral Intention is especially strengthened by older women, in a mandatory setting at initial steps of experience,
thus increases best when age is high, gender is women, experience is low and voluntariness is mandatory.
Facilitating Conditions (FC) on Use Behavior is especially strengthened by older people at initial steps of experience, thus increases best
when age is high and experience is low.
The three constructs below were not included in the UTAUT model by [129]:
Attitude towards using technology (AT) defined as “individual’s overall affective reaction to using a system” [131].
Self-efficacy (SE), defined as “the judgment of one’s ability to use a technology to accomplish a particular job or task” [131].
Anxiety (ANX), defined as “Evoking anxious or emotional reactions when it comes to performing a behavior (e.g. using a computer)” [131].
According to the empirical studies of [129], it became clear that these three constructs could not be marked as direct determinants because their
influence was already included in stronger variables i.e. PE, EE, SI and FC. However, [131] notes that the study of [132] verified a better way in
measuring acceptance is using the three indirect constructs listed above, i.e. AT, SE and ANX. The study was in a health professional context.
Moreover, they added two constructs namely compatibility which provides a more accurate way of forecast Intention to Use. Furthermore, it
should be noted that [129] presented UTAUT as a universal model although [131] emphasizes that the model might need modifications in a
context that differs from [129] i.e. profit organizations. Ultimately, [133] empirically tested that computer self-efficacy and objective usability are
significant determinants in explaining 32% of the variance in ease of use.
TAM IN HEALTH CARE
During the literature study, published papers using TAM were enormous. Sixty-two papers describing TAM in an E-health setting were selected
and 13 were useful. A remarkable notification in this research is although the amount of published studies in medical informatics using TAM is
modest, no study accept the study of [131] in assessing acceptance of robotic care by elderly people was conducted using the UTAUT.
According [137], studies in medical informatics using TAM are exceptional. However, the essays of [120-126] show evidence that TAM
opposites the medical domain. The study of [137] investigated adoption, diffusion, and actual use of health information from both a user as a
provider’s point of view. They extended the TAM1 [32]. TAM1 is mostly projected on IS like Enterprise Resource Planning (ERP) and
Customer Relation Management (CRM). Therefore they elaborated on the extension of TAM1 because they stress that “information websites
are fundamentally different from those task-oriented IS” [137]. They elaborated on exogenous variables that enforce the power of explanation
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on PU and PEOU. A factor analysis was conducted which shows that PU has a strong influence on Customer Satisfaction (CS). They
recommend a help desk to enhance user satisfaction, where users can receive answers to ambiguous questions.
Research shows that older adults express lower levels of technology acceptance and they hesitantly adopt more new technologies [11, 19, 20].
Furthermore, especially older users with restrictions of technical experience, computer knowledge and cognitive abilities have greater difficulties
in ICT skills and communicating with ICT devices, thus require more attention towards usability and acceptance [11, 21, 22, 23, 24]. Also the
study of [148] acknowledged that adults over the age of 65 possess fewer computer skills and moreover have less self-efficacy in using
computers than younger adults. They state that less use of computer technology is fragmentally caused by a lack of computer skills and
computer self-efficacy. This however could be improved by skill based training. The problem is that aging adults notice learning new skills in
computer technology as a difficulty. The endowment of computer skills results in better acceptance of technology [154]. Moreover potential eHealth users might suffer from multiple restraints where even more negative impact on the acceptance of e-Health is expected compared to
healthy users [11, 21, 25, 26, 27, 28]. Previous studies have shown that older users are very interested in technology and new technical
developments, although they tend to be more critical towards usability issues [11, 19, 29]. Furthermore, senior users are more willing to accept
technologies, when the usefulness or benefits are made transparent and insight is provided for instructional support [11, 19, 29]. TAM by elderly
people is a very important aspect in health care these days because of the strong influence in aging of health care the next decades. Therefore the
previous section is offered in a visual overview of important aspects that need to be taken into account considering elderly people using IT in
health care (see figure 13).

Figure 12. TAM1 determinants, constructs and moderating factors considering elderly people in health care.

In prevention, remote health (IT) is already in a second maturity stage and the possibilities are very large, although there are some challenges
[99]. These challenges are particularly in merging systems and the protection of privacy. There is insufficient knowledge about the effectiveness
and efficiency towards deployment of E-health. A successful implementation of E-health is Interapy, which is an application of cognitive
behavioral therapies using internet. The appreciation of this application was very positive. Only 33% indicated that they missed the face-to-face
communication and 85% would recommend this to someone else. Furthermore, it is stated that E-health provides great opportunities in health
and healthcare. According [99], the technical side of E-health seems to be limitless. Second, E-health can support innovativeness, transparency,
quick insight in treatment, reduce waiting lists, offer equivalent accordance between the patient and the professional and provide good results.
MEDIA RICHNESS
As [50] notes, “people do not dwell long upon a medium choice. Without any doubt they chose a medium that would quickly and easily provide
them with a good answer to the question.” This usually makes media choices not an optimal but satisfying choice. The Social Influence Theory
is based on the media richness theory and adds the construct social influence [104, 92]. According [92], the richness of a medium depends on
four different aspects; the possibility of instant feedback, a possibility to transmit multiple cues at the same time, the use of natural language and
the personal focus of a medium. Within health care, social influence is of great importance [104, 149]. Literature endorses the importance on
decision-making of visiting a general practitioner. Within medical science there is found evidence that revealed an emphasis of genetic
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inheritance. Although, it seems that also other factors are of great importance. Socialization is of great importance explaining the outcome of
decision-making. Especially mothers have impact which is considerably larger than fathers [104, 150]. Also the study of [151 - 152] revealed that
Social Presence is of influence on the construct Intention to Use (ITU) and actual usage (AU) of a system. They hypothesized that Social
presence is a construct which influences Perceived Enjoyment (PENJ). PENJ then has influence on ITU and ITU on AU. This testifies that
Social influence not only affects decision-making but also the way things are experienced e.g. enjoyment.
INFORMATION NEED
Information need, can be described as a gap between the information that is needed to perform certain activities [50]. The media richness theory
elaborates on the success of transferring information which depends impressively on using the right medium. In a nutshell, media richness is
defined as follows: There are media which suits certain tasks best while other media are preferable in other situations. In other words, “the right
match between task and medium results in effective communication” [50]. Aspects of very high importance are equivocality and uncertainty
within tasks and therefore richness within media. The study of [50] was based on Q-research which indicates that media use is best explained by
the determinants task, user, context, characteristics and match [97]. Results of this research revealed that certain media are only chosen when the
medium is physically accessible in the context of the information need. In other words, physical accessibility is a necessary prerequisite, but is
not the decisive factor in choosing a medium. Clusters in [50] provided several factors which explain the influence of a media choice. Although
there are several clusters distinguished, the including factors cannot be seen as separate because some factors that were found, also have
2
correlations with variables assigned to other clusters (Sbetween
). Two important combinations were described. The first cluster was task and
technology, which included the factors topicality, interaction and uniqueness. The second cluster was user and technology, which included the
factors physical, financial, cognitive and affective accessibility. The cluster needs and user includes the factors context and physical access to a
medium. The cluster, differences between users includes frequency of media use, experience and evaluation of media. It is important to notice
that media choices do not depend on a single factor of the information need. All factors contribute to explain the use of media (see figure 13).
The factors are explained here:









Changeability/topicality implies a factor that is constantly shifting or just very stable
Context implies the situation where someone is present in a fashion of an information need e.g. at home, in a café or at the university
Interactivity implies if someone only requires information (one-way communication) or also communication or transaction
Uniqueness implies a very common or very specific information need e.g. a question which occurs frequently or a question that is only
asked once
Information, transaction or communication implies the difference in information need where only information is needed or someone
requires communication with someone or wants to perform a transaction
Financial accessibility implies the financial effort that is involved in purchasing a system with which it is possible to use the medium
Cognitive implies the amount of experience to use the medium and the difficulty to find information with the medium
Affective accessibility implies whether a medium has a modern image, furthermore its speed and robustness are of importance

The research of [50] measured accessibility from different perspectives:

Physical accessibility implies if a person has access to the right equipment, e.g. a modem and a connection when using internet

Frequency implies the frequency of usage of a medium, e.g. is the medium part on daily basis or is usage very rare

Experience is related to frequency and is about the knowledge of possibilities and limitations of a medium

Attitude implies the behavior towards a medium

Figure 13. Clusters explaining Media choice

MEDIA USE
It is stated that a quick look at popular computer and telecommunication magazines reveals that the industry wants us to believe technology is a
central factor towards success in media choice. It is all about faster, greater, etc. Although the research of [50] does not elaborate on the effects
of technology characteristics, they agree that technology plays a role in explaining the success of a medium. The usual method of choosing a
medium is trial and error. Furthermore, users are not expected to be motivated in finding information about features of several media before
deciding to use a medium [50]. Second, the usage of a medium is not explained by just one perspective but in cohesion of different perspectives
and that most mass media use is habitual and only some media use is functional. Furthermore, the context can be of great influence towards
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media choice [50]. A third result is that there are more significant relations between characteristics of information needs and the medium than
between characteristics of the user and the medium. Although there are a few significant results between the characteristics of the user and the
medium, it should be noted that all relations are positive. In other words, the probability increases that a certain medium is being used as the
user uses the medium more frequently, has more experience or has a positive attitude towards a medium. Another important thing to notice is
that everyone has a certain degree of accessibility of a medium. As the accessibility increases it is likely that a person will use the medium when
an information need is rising [50]. It was hypothesized that on-line media will be used with an unstable character e.g. the weather. Offline media
such as a CD-ROM or a book is more likely to be used when information is sought with a stable character e.g. information about Second World
War. Another hypothesis was stated by [50], when looking up unique information. It is likely that a medium will be chosen which provides a
wide range of subjects. A third hypothesis to mention is when transaction or communication is part of an information need, more often an
interactive medium will be chosen to fulfill this information need. They state that an information need which is simplex, i.e. only retrieval or
one-way communication, is likely to be solved with a medium which is non-interactive.
NATURALNESS
Other research provides a different view where an alternative for the media richness theory is offered, known as the media naturalness theory
[118]. In media richness theory, face-to-face is seen as the richest medium within the model [91]. The theory of [118] argues that the face-to-face
medium is the most natural medium which can be chosen. The use of the face-to-face medium affects cognitive effort, communication
ambiguity and physiological arousal all in a way that it has positive impact on success of transferring information. It is claimed that the
constructs co-location, synchronicity, ability to convey facial expressions, body language and speech together shape this theory.
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In the research of [92], a model on media richness is provided in a hierarchical way where face-to-face implies the highest richness, next,
telephone and e-mail are also considered rich, (see figure 14). A letter, note, memo and report are medium in richness. A flier is an example of a
lean medium in richness. Furthermore, it is stated in [92] that a good fit in the task and the medium is essential for smooth communication. A
good fit implies a lean medium associated with an unequivocal message and a rich medium for an equivocal message. When a mismatch occurs,
problems as oversimplification or inpersonality arise. Moreover too few cues can be processed or lack in feedback ascends. The consequence is
usually noise and ambiguity [91]. An addition on this subject is provided by [93] where it is argued that medium characteristics and attitudes are
partly social. A medium choice is leveraged by past statements, behaviors and social norms. In other words, media use is dependent on social
influence. Other determinants of medium choice according [92] are medium evaluations, task evaluations, social influence and situational
factors.

Figure 14. Hierarchy of Media richness, [92]

Based on the results of [50], a dataflow diagram was provided (see figure 15, next page) which affords support to fetch the right medium for a
message. The dataflow diagram shows that a message which includes the characteristics transaction- or communication need, constantly shifting,
unique and at home should be answered by an expert. When the user is somewhere else, he or she should communicate through e-mail, (when
the user has sufficient computer literacy) ask an expert or an acquainted person. They argue that media which can provide support in finding
complex or unique information are also able to support information needs which are simple and not unique. However, media that is suitable for
information needs, which are simple and not unique, are not appropriate for complex and unique situations. They conclude that the usability of
technology on daily basis does not fulfill the end-user’s needs. Besides, another very important aspect is that success is partly based on the ability
to process information in the appropriate richness where ambiguity and uncertainty can be avoided or reduced [91]. Ambiguity and uncertainty
are part of the concept equivocality which enacts several conflicts on interpretations [92]. Richness is formulated as “the capacity of a medium to
process information” [50]. Here a rich medium is able to cope with the highest demands on capacity to provide a shared meaning where a lean
medium is not.
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Figure 15. Dataflow diagram for decision-making in using a medium [50]

Another remarkable investigation sheds a light in differences between men and women on how they handle media. It seems that women tend to
have longer telephone calls than men because women are more socially. This is simply explained because women have less interest in
information technology which is caused by their psychological structure [50]. Women tend to be more interested in e.g. social activities, although
this does not explain a difference in men and women. However, [93] states that differences in sexes are better explained by other factors e.g.
structural and cultural which implies education, income and social position. It is stated that women have less to spend on technologies and
therefore women have different patterns in media use. Also [94] found differences in behavior in a more technical point of view using media
when searching. This investigation showed that boys are more horizontal oriented when searching while girls are more vertically oriented. This
means that boys tend to rephrase their search result quicker while girls tend to hold more on their first search query and investigate all the search
results which are provided by the used search engine. The consequence therefore is that boys are submitting and scanning which is positively
correlated with knowledge gain. On the other hand, the behavior of girls is more linear and thorough which is negatively correlated with
knowledge gain.
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Richness of
information
High

Low

Medium

Feedback

Stimulus

Naturalness

Personal

Face-to-face

Immediately

Very high (visual
and auditory)

Verbal and nonverbal
communication

Very personal

Video
conferencing

Fast

High (visual and
auditory)

Verbal and partly
non-verbal

Personal

Telephone

Fast

Auditory

Verbal

Personal

Groupware

Asynchronous,
synchronous is
possible

Medium

Use of natural
language

Personal

Instant messenger

Medium

Low

Use of natural
language

Personal

Email

Medium

No verbal or
non-verbal
communication
but expansion is
possibilities
because of
attachments,
links etc.

Natural language

Usually personal

Web

Asynchronous

Medium

Natural language

Usually
impersonal

Personal letter

Slow

Low

Natural language

Usually very
personal

Formal letter

Slow

Low

Natural language

Usually
impersonal

Table 2. Richness of information, retrieved from [173]

Other research argues that the use of a medium can be explained by habitual use. This implies that the more people use certain media, the more
it is likely that the medium is used again. Furthermore, the more a user has experience with a certain medium, the more it is likely he/she will use
this medium regularly [95, 96]. Also beliefs and expectations tend to be determinants for explaining media choice. The research of [86] revealed
that a medium is likely to be used again when a positive experience appears.
The most important thing to notice in a fashion of media richness theory is that the used medium should match the needs of the user. In other
words, the success of a medium depends on the extent whether there is a satisfied alignment between the information needed and the options a
medium has to offer. However, as [50, 83] state, it is important to take the contingency theory into account, which means there is no best way of
doing things but there is an appropriate way.
In communication studies a very classic model is the sender-message-receiver model introduced by [79]. In this study includes the perspective of
the sender to the receiver. The model was adjusted by [80]. There, the model was expanded with context and a two-way view of communicating.
In other words, the model elaborated on the perspective of the sender as well as the receiver. This model reveals that in case of presenting to
mass media, a book, an article, radio, television or Information Technology should be used [80]. Also, [81] pointed out elaborating on [79], that
communication in this way always has two directions, although the intensity and directness vary. Furthermore it is worth to notice that it is not
the question to ask what the impact of the message to the user is but what the user actually does with this message. In other words, does the
message serve as information, a way to strengthen personal identity, a way to transport social integration and interaction or as entertainment
[82]?
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It is shown by [50], that two main approaches in media use can be distinguished: the media effects approach and the media uses approach where
the media effects approach focuses on mass communication from a communicator’s perspective while the media uses approach has more focus
on the audience member perspective [84] which is in line with the research of [79] and adjusted by [80-81]. In the uses and gratification
approach, the accent is on functions that serve people. It is defined by [85], as research on ‘the social and psychological origins of needs, which
generate expectations of the mass media or other sources. This leads to differential patterns of media exposure (or engagement in other
activities), resulting in need gratifications and other consequences, perhaps mostly unintended ones’.
There are assumptions made in this approach, retrieved from [50, 86]:”

The public is active. Communication behavior, such as media use is typically goal-directed or motivated

People select and use communication sources and messages to satisfy felt needs or desires. Media use is a means to satisfy wants or
interests such as seeking information to reduce uncertainty

Media compete among themselves for selection, attention, and use

People are well capable of expressing their needs, desires and motives

There should be no value judgment of media content, the public has to find its own terms

Social and psychological factors mediate communication behavior. Behavior is a response to media only as filtered through one’s social and
psychological circumstances such as the potential for interpersonal interaction, social categories, and personality.

However, as [50] diversely asks; the question of ‘what causes what’ raises in the uses and gratification theory. In other words, does a need occur
before the gratification or afterwards? Therefore, a distinction in gratifications was sought and gratification obtained was created in the
expectancy-value model [86]. Furthermore, the uses and gratification theory does only contain factors such as needs, motivation and behavior
which explain media use but lacks in factors of the process of communication [50]. Another approach is the point of view from the user’s
activity or actions taken which was introduced by [87]. Summarized, the sender wants to sell his/her information to the receiver, who gives
attention in return. In other words, the receiver sells attention in exchange for information. A more general way of decision making is collected
in several factors: motivation and need recognition search for information, alternative evaluation, purchase and outcomes [50, 88]. Here two
different ways of problem solving are offered, i.e. limited problem solving (LPS) and extended problem solving (EPS), where EPS is detailed
and rigorous and LPS differs enormous in the extent and rigor [90]. They support approaches in choosing a medium. Furthermore, media
richness and the social influence model of media use are appropriate tools in deciding which medium to use [50]. Several important steps of the
problem solving process are described:
Motivation and recognition search for information, alternative evaluation, purchase and outcomes. According to [50], media choice is a sub
problem of solving an information need. A more technical description of search behavior (problem solving) was done by [91]. They
distinguished two different ways of problem solving, where horizontal search moves were changes in search stage, e.g. a-b, b-c, c-d and vertical
search moves implies changes in search depth within a stage. Concluding, to explain the success of new media, it is important to take the point
of view of the questioner into account, not the technology perspective. In other words, “the user’s perspective in the first place, not the
technology itself.” As [50] notes, “Technology is merely perceived as a way to get an answer to a question. In other words, the technology is not
a goal itself. Technology can only help to obtain a goal.”
It is important to notice that people can process information in a certain extent. The formula Time = (Information * Attention) / Speed shows
how much Time (T) is needed to process Information (I). First, processing information requires more time when more information is provided,
i.e. a thick book needs more time to be read than a small book. Second, processing information requires less time when people speed up (S) in
processing information more efficiently. Usually, the higher people are educated, the more proficient people read and the less time it takes.
Third, information demands more time when people process information with their full attention (A) than people who are casually processing
information. The formula shows which factors are of great importance considering information transfer, i.e. time, the amount of information,
attention and speed. The formula reveals when the amount of information (I) grows, directly decreases the amount of attention (A) when time
and speed stay stable. In other words, when the available time does not increase and our know-how of processing information stays identical,
then, attention is the first thing which will decrease by an increasing amount of information which has to be processed on a daily basis [89].
SUMMARIZED
Below, a general research model is depicted. Now a summary of the theoretical points are provided.
TAM is one of the most influential theories in technology acceptance. The most basic model exists of two very important constructs in a fashion
of technology acceptance. Perceived Usefulness (PU) which is the degree to which a person believes using a particular system would enhance his
or her job performance. The second construct is Perceived Ease of Use (PEOU) which is the degree to which a person believes that using a
particular system would be free from effort. Here several aspects are of importance and were added later on in a more elaborated model e.g.
voluntariness and experience in TAM2 and Social influence, gender and age in TAM3. Furthermore the study revealed that elderly people
express lower levels of technology acceptance and timidly accept new technologies because of restrictions in technical experience, computer
knowledge and cognitive abilities. People aged 65 or above possess fewer computer skills and moreover have less self-efficacy in using
computers than younger adults, although they show more interest in technology and innovation but are very critical in usability. Moreover
potential e-Health users might suffer from multiple restraints where even a more negative impact on the acceptance of e-Health is expected.
Media richness elaborates on using the right medium. The theory states that context, changeability, interactivity, uniqueness and the way
communication takes place are of great importance using the right medium which supports solving the gap between the information that is
needed to perform a certain activity. Furthermore it is stated that frequency of use, physical accessibility, experience and attitude are of great
importance. Complement to the theory of matching media is the media naturalness theory which particularizes cognitive effort, communication
ambiguity and physiological arousal which all positively affects using a very natural medium e.g. face-to-face. It is stressed that co-location,
synchronicity, ability to convey facial expressions, body language and speech together are of prodigious significance.
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Literature study in socio-demographics revealed that a social environment has influence on the healthiness of an individual because of e.g. stress,
norms and living conditions. Due to unfavorable circumstances, negative determinants cluster to people from low social economic groups. The
consequence is that health risks are not distributed arbitrary but cluster at groups which already have lags on other aspects of life. The health of
people with low social economic status is on almost all aspects worse than Dutch people with a high social economic status. Also immigrants are
vulnerable in living a healthy life. The most significant differences of health in a geographical way are neighborhoods. A relatively cheap
neighborhood with houses of worse quality, unfavorable environment and unfavorable environmental characteristics attract disadvantaged
people while advantaged people stay away in these neighborhoods. The ability to choose a healthy life is limited especially for people with a low
social economic status. The surroundings do not only influence health through behavior but also because it has a direct impact to health. In this
case, air pollution causes respiratory symptoms and unhealthy environments to several other health complaints [68]. The literature in medical
characteristics exposed that the pre-dialyze phase has a negative influence on social participation. It involves lots of regular things in life e.g.
sports, social contacts, education and employment but also reflects on family, spouse and other people who are socially bonded because of
uncertainty, exhaustion and the functioning of their body. It is demonstrated that even children lag in development of cognition and motor skill.
The most important determinants that contribute to diseases which cause significantly less participation in four different types of social
participation are smoking, obesity, alcohol intake, physical inactivity and unhealthy eating habits. It has to be taken into account that being
chronic diseased is a very important obstacle in social involvement, especially when the disease is associated with restrictions. To enhance the
social involvement, it is of great importance to create more accessibility in the surrounding environment.

The Health Believe Model particularized human behavior in health. Here it was specified that healthy behavior is influenced by perceptual
barriers regarding performing a recommended action, perceptual advantages regarding performing recommended actions, the thread of a disease
or disorder, perceptual vulnerability, external stimuli as public messages and demographic and social psychological variables. The parallel process
model offers answers to transform fears into positive ways of thinking and contains two parts; perceptual vulnerability besides the perceptual
severity and the effect, the practicability and the ease of performing an action which diminishes the thread, also called efficacy. When the
perception of a thread and the perception of know-how are high, then, individuals are motivated to control the jeopardy and apply
recommendations. Furthermore, it comes with anxiety where people are capable of averting threads and being confronted with the threat.
Cognitive thoughts which occur in threatening circumstances inspire behavior, intention and attitudes that regulate and suppress danger.

Figure 16. General research model

CONTEMPLATION
Relevant theories were discussed in this chapter to provide a fundamental basis for effective prevention towards chronic diseases. However, the
theories which expounded on IT i.e. media richness theory and TAM were not taken into account in the studies which illustrates human
characteristics. Here a gap in the theory on efficiency of IT towards prevention is determined where empirical research is desired. Furthermore it
is worth to notice that the media richness theory is neither embedded in the medical domain nor prevention. Moreover TAM was extensively
described although TAM is integrated in the medical domain to a certain extent it is not assimilated within prevention before. Qualitative
theories i.e. parallel process model are useful, although one might say these theories are hard to measure since they lack in prospects of
qualitative assessments. In order to provide a research model in efficiency and usefulness, these two terms are defined. Aiming at efficiency in
prevention implies improve the amount of respondents in each critical step. Usefulness implies less false-positive results and aiming at the right
target group. In other words, large response from people with increased risks, moreover small response from people with decreased risks.
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3. METHODS USED IN THIS RESEARCH
This chapter provides insight in the design of this study. An extended research model based on the literature study (see chapter 2) is provided.
Moreover, the way of retrieving data will be discussed. This part contains a statistical analysis and expert interviews. The statistical analysis and
expert interviews will be illustrated and how variables, constructs, moderated factors and determinants are built and measured. Finally, the
datasets of the statistical analysis will be elucidated, which offers a view upon reliability and generalizability of this research.
RESEARCH DESIGN

Figure 17. Research Design, based on [44]

The framework depicted above, shows domains and disciplines which are involved in this study. The framework is based on the theory of [44]
and exists of three phases which are motivation, operationalization and analysis. Furthermore, a more detailed way of providing insight in the
process of this research is described in a textual way below. Here, four distinctive main fragments with including sub-parts are shown which
merges into one final product, a thesis.
PREPARING RESEARCH
First a short proposal was written to delineate and determine the goals of the project. Here, it is stated which theories are used and a research
trigger is found. Advice from several experts and supervisors was received to modify the document in a way supervisors in this study were
satisfied. Now, a schedule was made, which reveals the span of time and a detailed planning of the sub activities using Microsoft Project. This
was the basis for writing the long proposal which implies an elaboration on the project in detail and a clear description of the sub parts i.e.
background theories, literature on human behavior, medical and socio-demographic characteristics, technology acceptance, media richness,
statistical analysis using three datasets and an expert interviews. The first presentation for the Colloquium course was a nice opportunity to
retrieve constructive criticism about my work and therefore pay attention on the gaps according fellow students, teachers and professors.
GATHER DETERMINANTS AND DEPENDENT VARIABLES
The next phase, after reading literature on health and health prevention is “Gather determinants and dependent variables”. In this phase, it
became clear that a prevention campaign, conducted by NIVEL, was adequate for gaining data. Several critical steps were determined which
form success factors of prevention campaigns, (elaborated in the next chapter, see table 3). Now, research questions including sub-questions
were formed and an introduction was written. Then, literature on the several topics was collected and read which made it possible to write the
study context. Second, the statistical analysis was prepared which implies that datasets were retrieved from NIVEL. These datasets required
modifications and cleanup before they were ready to use. Then, the statistical analysis was conducted which delivered the answer of the first subquestion. Here, insight was gained in developing theories in behavior on prevention.
FINALIZING THESIS
Here a point was grasped were all data were collected and a global view in the knowledge that was gained during this research was conceivable to
form a conclusion. During this stage, a second Colloquium presentation was presented where again comments of fellow students, teachers and
professors were received to improve the research. Finally a presentation was performed which offers knowledge transfer and closes the research.
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DATASETS
This section presents results of the kidney check investigation of 2006, applied by the general population and the consumer panel of the
Netherlands Institute for Health Services Research (NIVEL). Also, the results of the Prevention Consult Cardio Metabolic Risk (PC CMR) are
shown here. The cases are of great interest in this research because these prevention campaigns can be closely investigated in different settings
and phases of the campaign.
Using data of these studies afford opportunities to provide insight towards answers in questions which are of concern in this thesis. This
campaign offers insight in online vs. offline human behavior of prevention programs, which realizes knowledge that can be used by carrying out
effective prevention programs.
Conferring the studies that will be described, a short outline on self-tests is provided here.
Several different varieties in self-tests are present these days. To offer a more clear view of what a self-test is, a definition is provided. With a
self-test one might retrieve information on various subjects projected to their own health on behalf of aids that are eligible for home use. Selftests are available for everyone. When conducting a self-test, there is no help by a physician or health care specialist.
Three datasets of different self-tests were accumulated. The prevention campaigns where datasets were gathered from will be introduced in the
next section. Also a short introduction of the consumer panel is provided which applied the Kidney Check as well as the PC CMR, where the
Kidney Check CoPa and the PC CMR datasets were created from.
KIDNEY CHECK
In September 2006 the Dutch Kidney Foundation started a program to discover Dutch citizens with an increased risk on chronic renal failure
(CRF) by providing a free self-test which can detect albuminuria (a good predictor for CRF). Dutch adults were able to request a self-test via
internet or phone after registration of name, address, age, gender and e-mail address (see figure 19 on next the page). Advertisements were
spread using radio, television, newspapers and internet to recruit participants for this program.
After a period of 30 days, data were collected from participants whom ordered a self-test via internet. Data containing participants who ordered
by phone were left out of the data because these data were accountable for only three percent. The online form included a question if a
respondent was willing to complete a questionnaire for evaluation of the program. Notifications for this questionnaire were sent by email.
According to the Dutch legislation, approval by a medical ethics committee was not needed. Participants who granted permission to complete a
questionnaire for evaluation were sent a link which referred to an online questionnaire by email eight weeks after the self-test was sent. The
questionnaire included questions about socio-demographic characteristics (age, gender, level of education, and postal code), medical history
(self-reported presence of cardiovascular diseases, diabetes mellitus, kidney disease, alcohol use, smoking history and body mass index (BMI)),
the results about the self-test and information about general practitioner (GP) consultations (detection of hypertension, diabetes mellitus and/or
kidney disease).

The total population after a period of 30 days consisted of 996.927 participants where 257,532 refused to evaluate the self-test and 639,238 who
did not refused to evaluate, did not or did not totally complete the evaluation form. Therefore, 100,157 participants were left over.
From 7031 it was already known that they suffered from CRF. Another 9108 participants did not perform the self-test and 12,304 could not
remember their results. They were left out of the data set, which now consisted of 71,714 participants. The average participant was 53 years old,
54% were female, the average BMI was 25.5, 32% were highly educated, 19% used a moderate to heavy alcohol and 14% were smoking.
Of the 71,714 participants whom filled in the evaluation form correctly, 79% reported a negative outcome, 20% a weak positive outcome and
1% a strong positive outcome. Participants with a positive outcome were advised to consult a GP. Only 25% of the participants who reported a
positive test took a GP consultation and 31% reported on planning to consult a GP within short notice. Four percent of the participants who
had a positive outcome and who consulted a GP, CRF was detected. The percentage newly detected diseases was higher among participants
with a high-positive test result (10.4%) compared to persons with a low-positive (4.6%) and a negative test result (2.8%) (p < 0.001).
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Figure 18. Application form of the Dutch Kidney Check self-test of 2006

PREVENTION CONSULT CARDIO METABOLIC RISK (PC CMR)
In 2010, an evaluation of the pilot PC CMR was conducted [115 -116]. The Prevention Consult was conducted by the Nederlandse Huisartsen
Genootschap (NHG), Landelijke Huisartsen Vereniging (LHV), Nederlandse Vereniging voor Arbeids en Bedrijfsgeneeskunde (NVAB),
Nederlandse Hartstichting, Nierstichting and Diabetes Fonds. The goal of the PC CMR was to identify people with an increased risk on cardio
metabolic diseases. In addition, people with an increased risk on cardio metabolic diseases were provided with guidance and the right treatment
to prevent further damage in their personal health. The PC CMR is designed for people between the age of 45 and 70 years old (Hindustani
from the age of 35). There was no known cardio metabolic disease present of those people whom applied. People were excluded when they had
a reduced life expectancy or when they were already active in a prevention program. The PC CMR contained a risk intervention offered by a
website (www.testuwrisico.nl). In the PC CMR, three outcomes were possible; increased risk, low-increased risk or low risk. If it turned out that
people had an increased risk on cardio metabolic disease, it was advised to consult a GP. During these consults, the GP estimated the risks and
gave patients treatment or advice on lifestyle. Only patients with a low or low-increased risk got advice on lifestyle without consulting their GP.
In total, sixteen general practitioners were active in the PC CMR divided over three different areas. Three prerequisites were met which implied;
extract information from the hospital information system (HIS), a PraktijkOndersteuner Huisartsenzorg (POH) is present and at least one
program is locally available for patients with an increased risk on cardio metabolic diseases (e.g. quit smoking).
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Two versions of the PC CMR were implemented a passive and an active version. In the passive version, patients were recruited via posters and
leaflets which were present in the lobby of the GP. In the active version, patients were recruited by mail to perform the PC CMR. As well the
passive as the active version, patients were asked to conduct an online risk intervention to cardio metabolic diseases, although the passive
version was not seen as very effective method. Moreover, directly addressing patients during consultations were seen as most effective.
In the active version, people whom were born in 1939, 1946, 1952, 1958 and 1964 received a letter with an invitation to perform the test. They
were asked to fill in the online test. Two months later a reminder was sent to those who did not fill in the online test. There was no paper
version of the test. Of the active version 32.9% responded, 1.2% of the passive version responded.
Of the active version 24.2% had a low risk and only received advice on lifestyle without consulting a GP. The low-increased risk group consisted
of 13.1% and the increased risk group consisted of 62.8%. They were advised to consult their GP, 34% consulted a GP, of those that did not
consult a GP, and 65% were planning to do so. Another remark is that 21% of the respondents indicated that the PC CMR caused concerns.
CONSUMER PANEL
The Consumer panel of NIVEL collects information about the opinions and experiences of health care from the general population of the
Netherlands. The panel exist about 3000 members at a minimum age of 18 years old. The collected information is gathered in polls. The
researches which make use of the consumer panel are diverse and aim in particular at health care in the Netherlands. The results of conducted
investigations are publicly and can be used to substantiate policy aimed to consolidate the position of consumers in Dutch health care. The
consumer panel is to seek that the construction of the panel reflects a representative group of the general population in the Netherlands. To
keep the consumer panel representative, members are refreshed constantly. Looking to examples of prevention programs (PC CMR) and selftests (Kidney check) earlier described, there are several steps in the process where possible participants can abandon the program. First, an
active and a passive version of the PC CMR existed. The first thing that is of importance is acquaintance of the program or self-test, which is
not applicable in the active version of the PC CMR. Here, every participant was approached by a GP to participate in a prevention program. In
the passive version, posters were present in the lobby of GPs, so possible participants had to visit their physician and notice the poster in the
lobby to get acquainted. During the kidney check (self-test), advertisements were spread through radio, television, newspapers and internet
which serve a greater audience compared to the posters in the lobby of a GP. The second thing of importance is the decision of a possible
participant is getting involved in the program by requesting a self-test or prevention program using an (online) subscription. This can be done by
visiting a website and fill in a form. In some situations the participant is actively approached and he or she has to agree with participation by
granting permission or answer by a letter. If a person decides to subscribe and participate in the program, he/she then has to perform the
program; this is the third thing where participants can abandon. One thing to notice is that participants have to perform their test in the right
way (as proposed in a manual) and provide truthfully answers to questions which can be asked. Unfortunately this cannot be tested empirically
from the data which is available. The fourth thing of importance is participants with a positive result. Participants then should contact a
physician or health care professional. The fifth step of importance is when participants seek professional health care and they are advised to
follow a lifestyle program or treatment, they will follow and continue this lifestyle or treatment in the future.
These investigations carried out in 2006 and 2010 respectively provide useful knowledge in performing effective prevention. According these
campaigns, the following experiences are learned lessons:

With the use of telephony, the range of people is very small (~3%)

A representative amount of people are willing to evaluate a prevention program later on (~10%)

A large amount of people have positive results (~20%)

A small amount of people visit a physician when a positive outcome is found (~25%)

New cases of diseased people are detected (~10% of strong positive, ~5% of low-positive and ~3% of negative results)
EXPERT INTERVIEWS
Expert interviews were conducted to measure observations considering other prevention campaigns. First stakeholders in a severity of
prevention campaigns were acquired. Then, half standardized interviews were prepared, planned and conducted. The respondents exist in a wide
variety of stakeholders on prevention campaigns, i.e. a physician, health care specialists and a health care insurance manager. They gave insight in
the connection between behavior and medical and socio-demographic characteristics, efficiency and critical success factors. Although a halfstandardized interview was provided, questions were designed to assist and lead the interview towards useful data. The interviews were
scheduled after people were acquired and were then conducted. The results on the interviews provided data to partly answer the second subquestion.
RESEARCH FRAMEWORK
In the research design, prerequisite information was required to offer the design research framework by [164] (see figure 19, next page). The
required modeling was done by using a research design, based on [44] and a PDD based on [153]. The result is a Research Framework where the
mentioned models are merged and offers a clear view of the total environment of this research, including research rigor (see figure 19, next
page).
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Figure 19. Information Systems Research Framework [164]

40

Improving the usefulness and efficiency of a web based prevention program for screening chronic diseases in the general population

DESIGN RESEARCH CYCLE
This thesis is supported by the empirical cycle of [168] (see figure 20) which supports developing technological rules and means that one tries to
generate using the gathered knowledge [163]. The first point where the cycle starts is theory and problems or issues. The investigation was
triggered by problems or issues. Problems or indicators can be acknowledged by people in the working field, specialists or scientists, which
necessitates theoretical inquiry of the context and outcomes that are to be expected. The second point is the creation of hypotheses where
technological rules are polished. The third point of cycle is supported by involvement and directed by theory and rules. Furthermore this step
implies the right choice in gathering methods. Here both quantitative as qualitative methods are supportive. The next step is back to theory,
where a new theory may be developed. In this case, the cycle will be repetitive. It is worth to notice that most rules developed in a study using
this framework will be heuristically. One might continue the design research cycle until theoretical saturation is achieved. It should be noted that
this research cycle reflects on the statistical part of this thesis. The methodology on the quantitative fragment within this thesis is elaborated on
page 45.

Figure 20. The information systems design science research cycle, based on [165 – 167 and modified by 168]

RESEARCH MODEL
From theorethical point of view, important constructs from chapter two are depicted here (see figure 21). Although the medical and social
demographic characteristics were measured empirically, other constructs were only investigated in literature research. The empirical research
shows remarks on the constructs that were gained from literature. The model is twofold; on the one hand the use of media affects prevention
programs. On the other hand characteristics of people are important factors in prevention programs.
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Figure 21. Research Model

DETERMINANTS
The theoretical framework provided in chapter two shows important aspects in this research. Here, and extended model is shown where a shift
in human characteristics is distinguishable. Moreover medical and socio-demographic characters are important in providing insight in the effects
of prevention programs (figure 22). Also human behavior has influence but is not tested empirically because of lacking data. Additionally, the
theoretical framework is expanded by medium technology, persisting technology acceptance and media richness theory, although this part is
neither empirically tested.
EFFECTS
This thesis has a strong emphasis on the effects of interventions that could enhance prevention. Therefore a model based on the research of
[169] which is conceptually depicted (see figure 22). This figure shows the chances, impact and effects of web based prevention.

Figure 22. Research Effects Based on the model of [169]
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DATA RETRIEVAL
In order to validate the research model (see figure 21), data was required. This study entails in different ways of collecting data. Therefore a
mixed method is used in this research. Using this method, it is pursued to adapt qualitative and quantitative analyses. This thesis subsists of three
parts i.e. a literature study (elaborated in chapter two), statistical analysis (see chapter four) and expert interviews (see chapter five). This provides
results from different sources and perspectives with independent outcomes. The methods will be particularized below. N.B. the data which was
available performing statistical analysis was provided by NIVEL, although this data required modification before it was qualified for analysis.
LITERATURE STUDY
This thesis started with an overview of what was already known in this area. This is an important aspect in conducting research in a scientific
context. Thus, discuss theories and definitions that are of importance in this research. To identify these indispensable sources, the use of the
(digital) University Library of Utrecht was used. This implies mostly scientific journals and reports published or unpublished in scientific journals
or published by (research) institutes and ministries. The output of the literature study is twofold. The first part is from a medical perspective and
the second part is from the perspective of information science where an elaboration on media technology is described.
EXPERT INTERVIEWS
In this section, interviews were taken with stakeholders in several idiosyncratic prevention programs. First, stakeholders were recruited to take
part in an interview. A wide variety of stakeholders were found to voluntary take part on an interview. Two health care specialists, a physician
and a health care specialist of an insurance company are important stakeholders of diverse prevention programs on chronic diseases. It was
decided to use half-standardized interviews (see Appendix E, in Dutch). In this way, the interview has a strong direction and at the same time,
additional information could be retrieved in order to complement the list of questions that were created. The conversations all took place in a
face-to-face environment, where the interviews where auditory recorded. Simultaneously, notes where made and when saturation on the subject
that was discussed occurred, the interviewee was headed to the next topic. At the end, the respondent was provided by a recapitulation of the
notes that were made during the interrogation in order to avoid misconceptions. The interviewee was thanked and dismissed. Most interviewees
indicated at the end of the interview if there would be any unanswered questions, it was no problem to email the question later on. Furthermore,
the interviewees were mailed with a detailed version of their interview with the question if they were satisfied and agreed.
STATISTICAL ANALYSIS
The statistical analysis of this research depends on two separate clusters; socio-demographic and medical variables explained (see Appendix A)
and elucidated in the next section ‘Constructs and variables’. First, Chi square tables were created. Second, the datasets were restructured in case
of missing values, inconsistency or redundancy and tables with <5 values per category. Then, the variables with a Ρ ≤.20 were included to
conduct a multiple binary logistic regression analysis. The significant models were notated. Finally, the odds ratios of the significant models were
calculated.

CONSTRUCTS AND VARIABLES
This section presents the variables that were used in the statistical analysis of this investigation. Here, the variables were projected against
representative data retrieved from trustworthy research institutes which possess data on variables which are presented on a national level.
Therefore the representativeness of the used variables is depicted in the next pages sorted by two clusters, socio-demographic and medical
factors. Moreover, it is noteworthy that the most left column which is depicted in the tables below is a representative graph for the Dutch
population. Other columns are presenting data derived from three possible datasets; the Kidney Check performed by consumer panel (CoPa),
the Kidney Check with only positive self-tests and the PC CMR. These datasets have respectively 832, 14829 and 433 respondents. N.B.,
remarks are made when a noteworthy difference is found in a dataset compared to the found data representing the Dutch population.
SOCIO-DEMOGRAPHIC VARIABLES
First the socio-demographic variables are presented, which are; age, gender, marital status, income, ethnicity, education, urbanity and household.
All variables are briefly described below.
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AGE
The first variable is age. The percentages of the Dutch population are based on the Centraal Bureau voor Statistiek (CBS) database of the year
2007. The data from the CBS was categorized in the same as the data of the NIVEL datasets were. In this way, a consistent comparison is
possible between the data. Here is it clear that the older people get, the smaller it is likely that people use an online form to apply for a
prevention program.
Variable
Age
category
18 - 25

Source
Kidney Check (positive
testers, 2006)
3,96

PC CMR (2010)

7,12

Kidney Check (CoPa,
2006)
0,003

CBS (2007)

26 - 35

12,9

10,26

11,74

14,65

36 - 45

15,97

18,7

25,2

46,55

46 - 55

14,22

23,7

27,03

24,14

56 - 65

12,04

23,07

22,7

0

66 - 75

7,64

19,91

8,14

0

76 - 85

4,64

6,95

1,22

0

86 - 95

1,2

0,003

0

0

>95

0,09

0

0

0

14,65

Table 3. Age, source CBS

GENDER
Gender, persists in every dataset delivered by NIVEL. The data on the dispersion of sex in the Netherlands of 2010 was retrieved from the
Centraal Bureau voor Statistiek (CBS). The distribution is almost even, where the women are slightly more than man, 50.5% and 49.5%
respectively. The PC CMR dataset shows a greater amount of women. As said before, women tend to be more social and interested and
therefore a greater response in women is likely.

Variable
Gender

CBS (2010)

Men

49,5

Kidney Check (CoPa,
2006)
48,2

Women

50,5

51,8

Source
Kidney Check (positive
testers, 2006)
47,65

PC CMR (2010)

52,35

65,12

34,88

Table 4. Gender, source CBS

MARITAL STATUS
Marital status only persists in the dataset Prevention Consult Cardio-metabolic Risk. The data on the dispersion of marital status in the
Netherlands of 2010 was retrieved from the Centraal Bureau voor Statistiek (CBS). Here, marital status again needs to be consistent in
comparison with the dataset retrieved from NIVEL. Therefore, investigation in literature published by CBS was required.
Variable

Source

Marital status

CBS (2010)

PC CMR (2010)

not married

51,98

17,24

partner, not living together

0,86

married

47,16

2,5
80,3

Table 5. Marital status, source CBS
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INCOME
Income only occurs in the dataset Kidney Check 2006 performed by the consumer panel of NIVEL. The data on the spreading of income in the
Netherlands of 2006 was retrieved from the Centraal Bureau voor Statistiek (CBS). Here, a measure was taken on the 1st of January 2007.
Income needed to be consistent in comparison with the dataset retrieved from NIVEL. Therefore, the values were re-categorized as the dataset
of NIVEL used which is ≤1135, 1136 – 1745 and ≥1746 respectively. Here is it clear that lower response is retrieved from people with lower
income, i.e. low social economic status.
Variable
Income

CBS (2007)

Low

29,02

Source
Kidney Check (CoPa,
2006)
16,14

Medium

13,85

46,46

High

57,12

37,25

Table 6. Income, source CBS

ETHNICITY
Ethnicity exists in two of the three datasets which were delivered by NIVEL. A re-categorization was needed to offer a consistent comparison.
The data on the dispersion of ethnicity in the Netherlands was retrieved from the Centraal Bureau voor Statistiek (CBS). Here, measures were
taken on the 1st of January 2007. It is clear that a significant amount of immigrants performed the PC CMR compared to the Dutch population.
This can be explained because people from a certain ethnicities e.g. Hindustani have greater chance on cardio metabolic risk (CRM).
Variable
Ethnicity

CBS (2007)

Western
Not
western

91,4

Source
Kidney Check (CoPa,
2006)
93,34

8,6

6,66

PC CMR (2010)

14,78

85,22

Table 7. Ethnicity, source CBS

EDUCATION
Education exists in all datasets which were retrieved from NIVEL. To provide a consistent overview, the data retrieved from CBS needs to be
re-categorized in the way the datasets of NIVEL were offered. The data on the dispersion of education levels in the Netherlands was retrieved
from the Centraal Bureau voor Statistiek (CBS). Measures were taken on the 1st of January 2007. The categories persist of no school or only
primary school, high school or secondary school and college, university or higher. These categories were transformed to low, medium and high
respectively. In the result it is clear that the CoPa Kidney Check and the positive tests datasets include higher medium educated people
compared to the Dutch population.
Variable

Source
Kidney Check (positive
testers, 2006)
5,46

PC CMR (2010)

Education

CBS (2007)

Low

22,85

Kidney Check (CoPa,
2006)
5,58

Medium

44,3

62,75

62,32

49,51

High

32,9

31,67

32,23

26,11

24,38

Table 8. Education, source CBS
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URBANITY
Urbanity exists in two datasets which were retrieved from NIVEL. To provide consistent data, re-categorization was needed in the way the two
datasets of NIVEL were offered. The data on the dispersion of urbanity in the Netherlands was retrieved from the Centraal Bureau voor
Statistiek (CBS) and was measured on the 1st of January 2007.
Variable

Low

42,15

Source
Kidney Check (CoPa,
2006)
44,49

Medium

18,24

19,76

24,04

High

39,61

35,75

38,69

Urbanity

CBS (2007)

Kidney Check (positive
testers, 2006)
37,27

Table 9. Urbanity, source CBS

HOUSEHOLD
Household only exists in the dataset of Kidney Check 2006 performed by the consumer panel of NIVEL. The data on the dispersion of
households in the Netherlands was retrieved from the Centraal Bureau voor Statistiek (CBS). Measures were taken on the 1st of January 2007.
Here it is clear that a less significant amount of people together with children performed the self-test, which might be explained by the fact that
having children is associated with less spare time to e.g. perform a self-test.
Variable
Household

CBS (2007)

One person

12,2

Source
Kidney Check (CoPa,
2006)
14,93

One parent

2,8

3,77

Together with children

56

40,88

Together, no children

26

38,61

Something else

3

1,81

Table 10. Household, source CBS

MEDICAL VARIABLES
Now, the medical variables are presented, which are; diabetes, hypertension, kidney disease, general health, mental health, cardio vascular
disease, high cholesterol, myocardial infarction, cerebrovascular accident, narrowed arteries, smoking behavior, alcohol usage, BMI and physical
activity. Although not all variables are directly related to one’s health, some variables e.g. smoking behavior may have a strong direct effect on
serious chronic diseases. All variables are briefly described below.
DIABETES
The percentage diabetes of the Dutch population was retrieved from the database of Centraal Bureau voor statistiek (CBS), measured on the 1st
of January 2007. All the datasets used in this thesis contained the variable diabetes. The dataset Prevention Consult Cardio Metabolic Risk (PC
CMR) clearly has a high percentage in yes is because the data only contains a set of people with a high risk on cardio metabolic risk. Therefore it
is likely that the percentage of people with diabetes in this dataset is very high.
Variable
Diabetes

CBS (2007)

Yes

4,52

Kidney Check (CoPa,
2006)
10,41

No

95,48

89,59

Source
Kidney Check (positive
testers, 2006)
5,52

PC CMR (2010)

94,48

7,39

92,61

Table 11. Diabetes, source CBS
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HYPERTENSION
Hypertension contains in two datasets retrieved from NIVEL. In order to depict hypertension in the Dutch population, data was retrieved from
the database of Centraal Bureau voor Statistiek (CBS) where a measure was taken on the 1st of January 2007. Remarkably in the dataset positive
tests, no difference of importance on hypertension compared to the Dutch population is found (see most right column).
Variable
Hypertension

CBS (2007)

Yes

12

Source
Kidney Check (CoPa,
2006)
16,09

No

88

73,91

Kidney Check (positive
testers, 2006)
17,98
82,02

Table 12. Hypertension, source CBS

KIDNEY DISEASE
The dispersion of kidney disease was only measured in the dataset of the kidney Check 2006 performed by the consumer panel (CoPa) of
NIVEL. The load on kidney disease in the Dutch population was retrieved from literature provided by NIVEL which contains measures taken
in 2007. It is clear that a difference in kidney diseases is present in the dataset retrieved from NIVEL compared to the Dutch population. This
could be explained by the fact that people with a kidney disease on average show more interest and therefore it is likely that more diseased
people perform a self-test.
Variable
Kidney disease

Nivel (2007)

Yes

0,25

Source
Kidney Check (CoPa,
2006)
2,26

No

99,75

97,74

Table 13. Kidney Disease, source NIVEL

GENERAL HEALTH
General health is a variable which implies the perceived general health by people. The variable was present in all three datasets retrieved by
NIVEL. The spread of general health in the Dutch population was known by the Centraal Bureau voor Statistiek (CBS) where a recategorization was required to provide a consistent overview. The data retrieved from the CBS was taken from the year 2007. No further
remarks are provided. All dispersions seem to be quite similar.
Variable
General
Health
Low

Source
Kidney Check (positive
testers, 2006)
18,29

PC CMR (2010)

18,8

Kidney Check (CoPa,
2006)
19,31

CBS (2007)

Medium

55

45,1

61,85

60,59

High

26,2

35,6

19,87

27,59

11,82

Table 14. General Health, source CBS
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MENTAL HEALTH
The mental health variable was present in the dataset Kidney Check 2006 performed by the consumer panel of NIVEL (CoPa). The data of
mental health from the Dutch population was found in literature published by the Geestelijke Gezondheids Zorg (GGZ), which was measured
in 2007. One have to bear in mind that the data slightly differs because the data of GGZ is the actual measure and the data of the Kidney Check
is the perceived mental health. Here it is vibrant that the average mental health seems very low compared to the Dutch population.
Variable
Mental Health

GGZ (2007)

Low

3

Source
Kidney Check (CoPa,
2006)
8,75

Medium

5,17

40,28

High

91,83

50,55

Table 15. Mental Health, source GGZ

CARDIO VASCULAR DISEASE
Cardio vascular disease persists in the dataset Kidney Check positive testers of NIVEL. The data on the general population was retrieved from
the Centraal Bureau voor Statistiek (CBS). This research was done in 2007. The reason why such a high percentage has cardio vascular disease is
because the dataset is based on respondents that had a positive outcome on the albuminuria test which is a strong predictor towards chronic
diseases. Here it is clear that a substantial part of the participants are diseased compared to the Dutch population. This can be explained because
diseased people tend to be more interested in self-tests compared to healthy people.
Variable
Cardio vascular disease

CBS (2007)

Yes

0,78

Source
Kidney Check (positive
testers, 2006)
26,59

No

99,22

73,41

Table 16. Cardio Vascular Disease, source CBS

HIGH CHOLESTEROL
High cholesterol was only measured in the dataset Kidney Check 2006 positive testers. The data on the dispersion of high cholesterol of the
Dutch population was found in literature published by the Rijksinstituut voor Volksgezondheid en Milieu (RIVM). The only data that could be
found was published in 1994 and might not be representative in comparison to the year 2006.
Variable
High Cholesterol

RIVM (1994)

Yes

14,5

Source
Kidney Check (positive
testers, 2006)
12,63

No

85,5

87,37

Table 17. High Cholesterol, source RIVM
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MYOCARDIAL INFARCTION
Myocardial infarction was measured in the dataset Kidney Check 2006 of the measured positive testers on the albuminuria test. Here it is clear
that myocardial infarction is more frequently occurring compared to the Dutch population. The dispersion of the general population was taken
from the database of CBS which was measured in 2007.
Variable

Yes

0,012

Source
Kidney Check (positive
testers, 2006)
0,77

No

99,988

99,23

Myocardial infarction

CBS (2007)

Table 18. Myocardial Infarction, source CBS

CEREBROVASCULAR ACCIDENT

Cerebrovascular disease was only captured in the dataset of the positive testers on the Kidney Check of 2006. The data on people suffering from
cerebrovascular accident was last known in 2003, where the Rijksinstituut voor Volksgezondheid en Milieu (RIVM) published a paper on this
topic. The fact that the percentage of people suffering from cerebrovascular accident is slightly higher in the Dutch population compared to the
positive testers is remarkable.
Variable

Yes

1,34

Source
Kidney Check (positive
testers, 2006)
0,68

No

98,66

99,32

Cerebrovascular accident

RIVM (2003)

Table 19. Cerebrovascular Accident, source RIVM

NARROWED ARTERIES
The narrowed arteries variable only exists in the dataset of the positive testers in the Kidney Check dataset of 2006. The most recent data that
was found on this measure in the Dutch population was published by the Rijksinstituut voor Volksgezondheid en Milieu (RIVM) in 2002.
Abnormally, the Dutch population has a slightly higher percentage on narrowed arteries compared to the positive testers of the albuminuria test
in 2006.
Variable
Narrowed arteries

RIVM (2002)

Yes

1,5

Source
Kidney Check (positive
testers, 2006)
0,89

No

98,5

99,11

Table 20. Narrowed Arteries, source RIVM

49

Improving the usefulness and efficiency of a web based prevention program for screening chronic diseases in the general population

SMOKING BEHAVIOR
Although smoking behavior is not directly a medical indicator it is included in the medical cluster. The variable smoking behavior exists in the
datasets Kidney check 2006 positive testers and the Prevention Consult performed by the consumer panel of NIVEL. The data on smoking
behavior of the Dutch population was retrieved from the Stichting Volksgezondheid en Roken (STIVORO) where the depicted measures were
taken in 2007. Here it is clear that a weighty amount of people stopped smoking, i.e. no in the past. This might be explained by people that show
more interest, are more aware of being or getting diseased and therefore stopped smoking in the past.
Variable
Smoking
Behavior
No
No, in the
past
Yes

STIVORO
(2007)
43,6

Source
Kidney Check (positive
testers, 2006)
39,29

PC CMR (2010)

29

45,44

39,9

27,5

15,27

17,24

42,86

Table 21. Smoking Behavior, source Stivoro

ALCOHOL USAGE
The variable alcohol usage is also not a direct medical indicator although it is included in the medical cluster. The variable was measured in the
datasets Kidney Check 2006 of positive testers and the PC CMR. The data on alcohol usage in the Netherlands was possessed by the Centraal
Bureau voor Statistiek (CBS) which was measured in 2007. The data however had to be re-categorized and therefore additional literature was
needed to depict the data below. Here it is clear that people who performed tests use less alcohol i.e. yes is lower and no, in the past is higher.
This might be explained by the awareness that is higher among people that perform self-tests.
Variable
Alcohol Usage

CBS (2007)

No

16,9

Source
Kidney Check (positive
testers, 2006)
39,29

No, in the past

2,1

45,45

31,44

Yes

81

15,27

41,38

PC CMR (2010)
27,18

Table 22. Alcohol Usage, source CBS

BMI
BMI is the body mass index calculated by the length divided by the mass in kilograms (kg) and is the mass per square meter indicated in a
common measurement. A BMI index <18 implies the category underweight which is not depicted in this table. A BMI index of 18 – 25 is
normal 25 – 30 is overweighed and ≥30 is obese. The BMI was measured in the datasets Kidney Check 2006 on the positive testers and the PC
CMR. The data that represents the BMI in the Dutch population was retrieved by the Centraal Bureau voor Statistiek (CBS) which was
measured in 2007. The data is categorized in the same way the datasets of NIVEL were classified to offer a consistent overview. No remarkable
observations are present is this data.
Variable
BMI

CBS (2007)

<25

54,5

Source
Kidney Check (positive
testers, 2006)
48,24

25 - ≤30

34,3

38,59

39,66

≥30

11,2

13,16

11,08

PC CMR (2010)
49,26

Table 23. BMI, source CBS
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PHYSICAL ACTIVITY
Physical activity was only measured in the dataset PC CMR. The data on physical activity representing the Dutch population was retrieved from
the Nederlandse Norm Gezond Bewegen (NNGB). The data required re-categorization to offer a consistent comparison. The data reveals that
people whom performed self-tests have less physical activity compared to the Dutch population. This might be explained by people that show
interest in self-tests are more likely to have diseases. Therefore these people might have less physical activity compared to average people.
Variable

Source

Physical activity

NNGB (2007)

PC CMR (2010)

Inactive

7,5

4,03

Semi-active

36,5

52,9

Standard

56

43,07

Table 24. Physical Activity, source NNGB

DISEASES IN FAMILY
There are no publications or data found about information on diabetes or cardio vascular disease in family representative to the Dutch
population. Therefore these variables are depicted without a comparison in data which represent the general population.
DIABETES IN FAMILY
Here, only the data in the dataset PC CMR is provided because of lack in data available from the general population.
Variable

Source

Diabetes in Family

PC CMR (2010)

Yes

28,33

No

71,68

Standard

56

Table 25. Diabetes in Family, no data available from the general population

CARDIO VASCULAR DISEASE IN FAMILY
Here, only the data on cardio vascular disease in family from the dataset PC CMR is provided because of a lack in data available presenting the
general population.
Variable

Source

Diabetes in Family

PC CMR (2010)

Yes

32,02

No

67,98

Standard

56

Table 26. Cardio vascular disease in family, no data available in the general population

MISSING’S
In order to use the three datasets whereof the containing variables just were presented, first were filtered. All datasets where created by
questionnaires. Some questionnaires were not fully completed and therefore some missing values occurred. All missing values were completely
deleted before conducting statistical analysis. It is worth to notice that the dataset Kidney Check CoPa started with 832 records and after
removing the missing values, 663 records were left. The dataset Kidney Check positive tester is already a selection, only consisting of
respondents whom resulted in a low or high positive result. The dataset contains 14800 records compared to 14829 records in the original
version. The dataset PC CMR contains 406 records after revision where the original version contained 433 records.
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HYPOTHESES
The theory on prevention (chapter 2) offered several theories which indicate that behavior might be of influence due to social characteristics,
mental or physical disorders, diseases or health conditions. The data which is available provides the opportunity to test this. Therefore
hypotheses are drawn. The hypotheses H1, H2, H3 and H4 are associated with the health believe model. This theory describes whether a person
doubts e.g. to request or perform a test because of anxiety or consequences. Hypotheses H2 and H3 are related to theories on sociodemographic and medical characteristics where people with a low social economic status or a disease are less part taking in the society. Finally
H1 and H2 are linked with the theories on media technology. On the one hand it is described that the acceptance of technology is of great
prominence towards the actual usage of information technology. On the other hand, media richness is of abundant status whether the right
medium fits the message and serves the target audience.
Based on the medical and/or socio-demographic variables, no prediction can be made whether a person has acquaintance of a prevention
program. H0: b1=b2=bn=0
Based on the medical and/or socio-demographic variables, a prediction can be made whether a person has acquaintance of a prevention
program. H1= at least one bn ≠ 0
Based on the medical and/or socio-demographic variables, no prediction can be made whether a person will request a prevention program.
H0: b1=b2=bn=0
Based on the medical and/or demographic variables, a prediction can be made whether a person will request a prevention program.
H2= at least one bn ≠ 0
Based on the medical and/or socio-demographic variables, no prediction can be made whether a person will perform a prevention program.
H0: b1=b2=bn=0
Based on the medical and/or demographic variables, a prediction can be made whether a person will perform a prevention program.
H3= at least one bn ≠ 0
Based on the medical and/or socio-demographic variables, no prediction can be made whether a person whom was advised to consult a GP,
consulted a GP. H0: b1=b2=bn=0
Based on the medical and/or demographic variables, a prediction can be made whether a person whom was advised to consult a GP, consulted
a GP. H4= at least one bn ≠ 0
ILLUSTRATION
Here, the H0 hypotheses claim, there is no difference in behavior (outcome variable) given certain variable(s) (predictor(s)).
The H1 hypothesis claims there is at least one variable (predictor) able to provide a significant forecast in the critical step that someone has
acquaintance of a prevention program.
The H2 hypothesis claims there is at least one variable (predictor) able to provide a significant forecast in the critical step that someone requests
a prevention program.
The H3 hypothesis claims there is at least one variable (predictor) able to provide a significant forecast in the critical step that someone performs
a prevention program.
The H4 hypothesis claims there is at least one variable (predictor) able to provide a significant forecast in the critical step that someone consults
a GP when he/she was advised to do so.
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4. RESULTS
In the previous chapters, literature showed that critical steps are of great importance during prevention programs. In this chapter, the critical
steps are tested using three datasets retrieved by NIVEL. The datasets provide data that connects the critical steps. Now the success of the
critical steps can be measured and furthermore associated to medical and socio-demographic characteristics which are included in the datasets
previously gained by questionnaires. An overview is provided in Appendix A, where it is shown which variable is included in which dataset.
The critical steps measured are the following:

Acquaintance of Campaign (People are aware of the existence of the prevention program)

Requested/Applied for a self-test (People are actively involved in the prevention program by signing up or requesting a self-test by an
(online) registration form)

Performed test (People actually performed the test)

Consult GP (People who received a negative result of the performed test, seeks professional health care)
These four steps are the criterion or outcome variables. Now, a schema is offered where it is shown which dataset supports and therefore
includes which criterion variable(s).

Figure 23. Datasets and criterion variables

It is shown that the Kidney Check Consumer Panel has the outcome variable ‘has acquaintance’ and ‘requested/applied’. The Kidney Check
positive tester’s dataset entails the outcome variable ‘consult GP’. The dataset PC CMR contains the criterion variable ‘performed test’ and
‘Consult GP’. Data on the critical step follow lifestyle or treatment was not covered by the provided datasets and therefore this criterion variable
is left out of this investigation.
PREPARE DATA
In advance on performing statistical analysis, actions were needed to provide an accurate and reliable outcome. First, Chi square tables were
created which are shown in appendix B. It was clear that the data needed to be cleaned. Therefore, all records with any missing values were
deleted. The data also needed to be re-categorized (see Appendix C). This implies that all variables were required to be coded in the same way.
In other words every variable needs to be sorted in an ascending manner. As shown in Appendix B, many categories persisted of <5 values.
Thus, to provide stronger significant results, categories were merged (see Appendix C). Now, it was clear that certain variables were potential
predictors in certain steps. The Chi square tables are shown in the next pages where the variables with a p of ≤.20 are presented. When a
variable is dichotome, only one category is shown. The extensive version is shown in Appendix C.
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ACQUAINTANCE OF A CAMPAIGN
In table 27, it is shown that after chi square table creation, the socio-demographic variables gender, education and ethnicity are
predictors which have a significance level of ≤.20, where gender and education seem promising. No medical variables from this dataset
resulted in a significance level of ≤.20.
Kidney Check Copa – 𝝌𝟐 table
Acquaintance of campaign
N

Yes

No

397

266

Ρ

Socio-demographical data
Gender
Men

182 (45.84%)

148 (55.64%)

0.013

Education
Low
Average
High

17 (3.46%)
341 (69.45%)
133 (27.09%)

29 (8.73%)
192 (57.83%)
111 (33.43%)

0.00

Ethnicity
Western

369 (92.95%)

238 (89.47%)

0.115

Selected variables with p of ≤.20
Table 27. Chi square table - Acquaintance of a campaign – Kidney Check CoPa

APPLIED FOR A SELF- TEST
In table 28, it is shown that after chi square table creation, the socio-demographic variable income and the medical variables
hypertension and mental health are predictors which have a significance level of ≤ .20. The variables hypertension and mental health seem
promising.
Kidney Check Copa - 𝝌𝟐 table
Applied for a self-test
N

Ρ

Yes

No

104

293

Socio-demographical Data
Income in €
915 – 1345
1346 – 2450
>2450

10 (9.62%)
49 (47.12%)
45 (43.27%)

48 (16.38%)
141 (48.12%)
104 (35.49%)

0.161

Medical Data
Hypertension
Yes

19 (18.45%)

80 (27.49%)

0.069

Mental Health
Low
Medium
High

14 (13.46%)
44 (42.31%)
46 (44.23%)

25 (8.53%)
99 (33.79%)
169 (57.68%)

0.050

Table 28. Chi square table – Applied for a self-test – Kidney Check CoPa
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PERFORMED TEST
In table 29, it is shown that after chi square table creation, the socio-demographic variables education and marital status and the medical
variables BMI category, alcohol usage, increased sugar level or diabetes and BMI (SD) are predictors which have a significance level of
≤.20, where the variables marital status, alcohol usage, increased sugar level or diabetes and BMI (SD) seem promising.
PC CMR Performed test - 𝝌𝟐 table
Performed Test
N

Ρ

Yes

No

250

156

Socio-demographic Data
Education
Low
Average
High

54 (21.60%)
125 (50%)
71 (28.40%)

45 (28.85%)
76 (48.72%)
35 (22.44%)

0.182

Marital status
Alone
Married
Living together

35 (14%)
7 (2.80%)
208 (83.20%)

35 (22.40%)
3 (1.92%)
118 (75.64%)

0.084

Medical Data
BMI category
Underweighted
Normal BMI
Overweighed
Obese

11 (4.40%)
116 (46.40%)
101 (40.40%)
22 (8.80%)

11 (7.05%)
62 (39.74%)
60 (38.46%)
23 (14.74%)

0.151

Alcohol Usage
Never

161 (64.40%)

77 (49.36%)

Low usage

56 (22.40%)

37 (23.72%)

Moderate usage
Extensive usage

25 (10%)
8 (3.20%)

32 (20.51%)
10 (6.41%)

Increased sugar level
or diabetes
Yes

23 (9.20%)

7 (4.49%)

BMI (SD)

250 (3.63)

156 (4.38)

0.004

0.077
0.073

Table 29. Chi square table – Performed test – PC CMR
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CONSULT GP
In table 30, it is shown that after chi square table creation, the socio-demographic variable education and the medical variables
hypertension, cardio vascular disease, high cholesterol, myocardial infarction, smoking, alcohol usage, general health and BMI (SD) are
predictors which have a significance level of ≤.20. The variables education, hypertension, cardio vascular disease, high cholesterol, myocardial
infarction, smoking, alcohol usage and general health seem promising.
Kidney Check Positive testers - 𝝌𝟐 table
Consult GP
N

Ρ

Yes

No

3685

11115

Socio-demographic Data
Education
Low
Average
High

158 (4.29%)
2223 (60.33%)
1304 (35.39%)

650 (5.85%)
7000 (62.98%)
3465 (31.17%)

0.000

Medical Data
Hypertension
Yes

706 (19.16%)

1955 (17.59%)

0.032

Cardio vascular disease
Yes

1041 (28.25%)

2894 (26.04%)

0.008

High cholesterol
Yes

513 (13.92%)

1357 (12.21%)

0.007

Myocardial infarction
Yes

39 (1.06%)

75 (0.67%)

0.021

Smoking
No
No, , in the past
Yes

1517 (41.17%)
1684 (45.70%)
484 (13.13%)

4298 (39.67%)
5041 (45.35%)
1776 (15.98%)

Alcohol Usage
Never

1947 (52.69%)

5467 (49.10%)

Low usage

1052 (28.47%)

3345 (30.04%)

Average usage

568 (15.37%)

1842 (16.54%)

Extensive usage

128 (3.46%)

480 (4.31%)

General Health
Low
Medium
High

713 (19.35%)
2200 (59.70%)
772 (20.95%)

1994 (17.94%)
6952 (62.55%)
2169 (19.51%)

0.009

BMI (SD)

3662 (4.07)

11063 (4.11)

0.156

0.000

0.001

Table 30. Chi square table – Consult GP – Kidney Check positive testers
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CONSULT GP
In table 30, it is shown that after chi square table creation, the medical variables general health and cardio vascular disease are predictors
which have a significance level of ≤.20, where none of these variables seem very promising. In this table a value is depicted in red because chi
quire tables should have at least 5 values per category.
PC CMR Consult GP - 𝝌𝟐 table – selected variables Ρ≤.20
Consult GP
N

Ρ

Yes

No

33

57

Medical Data
General Health
Low
Medium
High

2 (6.06%)
24 (72.73%)
7 (21.21%)

12 (21.05%)
31 (54.39%)
14 (24.56%)

0.118

Cardio vascular disease
In family
Yes

21 (63.64%)

27 (47.37%)

0.136

Table 31. Chi square table – Consult GP – PC CMR

LOGISTIC REGRESSION ANALYSES
After the Chi square tables were created, the tables showed the Ρ-value of the predictors. The data in red indicates a category has <5 values. Per
criterion variable, all predictors were selected with a Ρ-value ≤.20 based on the Chi square tables. For each outcome variable, multiple binary
logistic regressions were conducted. In statistics, a stepwise method is used to develop a model when no previous research exists on which to
base hypothesis testing [58, 60]. In this analysis, a backward method is used which is preferable because suppressor effects can occur when a
predictor has a significant effects but only when another variable is held constant [59].
Before performing regression analysis, all variables with a Ρ-value ≤.20 are selected to include in a model. The backward method implies
removing the most insignificant variable in the model and iterates the logistic regression until only significant predictors appear in the regression
model. The Wald statistic is usually used to ascertain whether a variable is a significant predictor of the outcome. The Wald statistic should be
used cautiously because when the regression coefficient is large, the standard error tends to become inflated, resulting in the Wald statistic being
underestimated [58]. In other words, the inflation of the standard error increases the probability of rejecting a predictor as being significant when
in reality, it is making a significant contribution to the model [59]. The results are shown in the following five final regression models which are
depicted below.
ACQUAINTANCE OF A PROGRAM
This model shows that performing logistic regression with the dataset Kidney Check Consumer Panel considering the criterion variable
Acquaintance of a program results in a model that contains one predictor in the final model which is education. The significance level is very
high, Ρ≤.000.
Final logistic Regression model - Acquaintance of campaign (CoPa Kidney check)
B

S.E.

Education* 1

Wald

df

Sig.

16.503

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education (1)

-.611

.366

2.784

1

.095

.543

.265

1.113

Education (2)

.522

.172

9.150

1

.002

1.685

1.202

2.362

Constant

.114

.138

.685

1

.408

1.121

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
Table 32. Final regression model – Acquaintance of campaign – Kidney Check CoPa
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APPLIED FOR A SELF-TEST
This model shows that performing logistic regression with the dataset Kidney Check Consumer Panel considering the criterion variable Applied
for a self-test results in a non-significant model. In other words, the variable that remains in the model is Ρ >.05.
Final logistic Regression model – Applied for a self-test (CoPa Kidney check)
B

S.E.

Mental Health 2

Wald

df

Sig.

5.930

2

.052

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Mental Health (1)

.721

.373

3.742

1

.053

2.057

.991

4.273

Mental Health (2)

.490

.246

3.975

1

.046

1.633

1.008

2.644

Constant

-1.301

.166

61.226

1

.000

.272

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
Table 33. Final regression model – Applied for a self-test – Kidney Check CoPa

PERFORMED TEST
This model shows that performing logistic regression with the dataset PC CMR considering the criterion variable performed test results in a
model that contains two predictors in the final model which are BMI and alcohol. The significance levels are respectively Ρ≤.000 and Ρ≤.005.
Final logistic Regression model – Performed test (PC CMR)
B
BMI * 2

-.052

S.E.
.026

Alcohol * 2

Wald

df

Sig.

3.856

1

.050

13.801

3

.003

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

.950

.902

1.000

Alcohol (1)

1.014

.496

4.168

1

.041

2.755

1.041

7.290

Alcohol (2)

.684

.522

1.717

1

.190

1.981

.713

5.509

Alcohol (3)

.005

.546

.000

1

.992

1.005

.345

2.931

Constant

1.055

.806

1.715

1

.190

2.873

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
Table 34. Final regression model – Performed test – PC CMR
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CONSULT GP
This model shows that performing logistic regression with the dataset Kidney Check positive testers considering the criterion variable Consult
GP results in a model that contains five predictors in the final model which are education, high cholesterol, smoking, alcohol and general health.
The significance levels are respectively Ρ≤.000, Ρ≤.005, Ρ≤.005, Ρ≤.01 and Ρ≤.05.
Final logistic Regression model – Consult GP (Kidney check positive testers)
B

S.E.

Education* 1

Wald

df

Sig.

29.245

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education (1)

-.447

.096

21.813

1

.000

.640

.530

.772

Education (2)

-.163

.041

15.678

1

.000

.850

.784

.921

High Cholesterol* 1

-.176

.057

9.595

1

.002

.839

.751

.938

11.428

2

.003

Smoking* 2
Smoking (1)

.202

.061

10.860

1

.001

1.224

1.085

1.380

Smoking (2)

.177

.059

8.933

1

.003

1.193

1.063

1.340

11.568

3

.009

Alcohol* 2
Alcohol (1)

.247

.104

5.629

1

.018

1.280

1.044

1.569

Alcohol (2)

.134

.106

1.596

1

.206

1.144

.929

1.408

Alcohol (3)

.134

.111

1.457

1

.227

1.143

.920

1.421

8.940

2

.011

General Health* 2
General Health (1)

-.036

.062

.329

1

.566

.965

.854

1.090

General Health (2)

-.133

.051

6.859

1

.009

.875

.792

.967

Constant

-1.087

.126

73.928

1

.000

.337

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
Table 35. Final regression model – Consult GP – Kidney Check positive testers
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Consult GP
This model shows that performing logistic regression with the dataset PC CMR and the criterion variable Consult GP results in a non-significant
model. In other words, the variable that remains in the model is Ρ >.05.
Final logistic Regression model – Consult GP (PC CMR)
B
Cardio Vascular Disease
2

Constant

S.E.

Wald

df

Sig.

Exp.(B)

-.673

.442

2.315

1

.128

.510

-.276

.283

.955

1

.329

.759

95% C.I. for EXP(B)
Lower

Upper

.214

1.214

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
Table 36. Final regression model – Consult GP – PC CMR

ODDS RATIOS
The regression analyses resulted in three significant models, shown in the previous section. Now, odds ratios are calculated to indicate the
relation between the predictor(s) and the outcome variable. It is said before that all variables were recoded in an ascending way. In this way the
logistic regression models use the lowest value of a variable as a reference e.g. the variable education contains three categories; low, medium and
high. Hence, low is the reference of this variable, using odds ratios. Next, odds ratios of variables in the significant models described in the
previous section are shown here.
ACQUAINTANCE OF A PROGRAM
Table 37 shows the odds that someone highly educated has acquaintance of a program are 1.6 times higher compared to someone who is poorly
(low) educated. However the odds that someone average educated has acquaintance of a program are only 0.5 times compared to someone who
is lowly educated.
OR - Acquaintance of a program – dataset Kidney Check CoPa
VARIABLES
OR (95% CI)
Education
Low
Reference
Average
0.5 (0.3 – 1.1)
High
1.7 (1.2 – 2.4)

Ρ
.10
.00

Backward logistic regression analysis; variables not in the equation: age, gender, income, ethnicity, urbanity, diabetes mellitus, hypertension, kidney disease, general health and household
Table 37. Odds Ratios – Acquaintance of a program – Kidney Check CoPa

PERFORMED TEST
Here, the BMI variable implies, the odds that someone with a BMI of 25 performs a test is 0.95 times compared to someone with a BMI of 26
and again 0.95 times compared to someone with a BMI of 27 and so on. The alcohol variable has a stronger influence on the outcome variable.
The odds that a low alcohol user performs a test are 2.7 times higher compared to a non-alcohol drinker. The odds that a moderate alcohol user
performs a test are two times higher compared to a non-alcohol drinker (see table 38).
OR - Performed test - dataset PC CMR
VARIABLES
BMI
Alcohol
Never
Low usage
Moderate usage

OR (95% CI)
1.0 (0.9 – 1.0)

Ρ
.05

Reference
2.7 (1.0 – 7.3)

.04

2.0 (0.7 – 5.5)

.19

Backward logistic regression analysis; variables not in the equation: age, gender, education, ethnic background, marital status, physical activity, smoking, general health, increased sugar
level or diabetes, diabetes in family, cardio vascular disease in family
Table 38. Odds Ratios – Performed test – PC CMR
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CONSULT GP
The education variable implies, the odds that an average educated person consults a GP is 0.6 times compared to someone who is poorly (low)
educated. The odds that someone highly educated consults a GP are 0.9 times compared to someone who is lowly educated. The High
cholesterol variable implies the odds that someone with a high cholesterol level performs a test are 0.8 times compared to someone with a
healthy cholesterol level. The alcohol variable implies, it is likely that an extensive, average or low alcohol user consults a GP compared to a
non-alcohol user with respectively 1.1, 1.1 and 1.3 times higher odds ratios. The general health variable implies that someone with high or
medium general health is less likely to visit their GP with a positive result compared to someone with low general health.
OR - Consult GP – Kidney Check positive testers
VARIABLES
OR (95% CI)
Education
Low
Reference
Average
0.6 (0.5 – 0.8)
High
0.9 (0.8 – 0.9)

Ρ
.00
.00

High Cholesterol

0.8 (0.8 – 0.9)

.00

Smoking
No
In the past
Yes

Reference
1.2 (1.1 – 1.4)
1.2 (1.1 – 1.3)

.00
.00

Alcohol
Never
Low usage

Reference
1.3 (1.0 – 1.6)

.02

Average usage

1.1 (0.9 – 1.4)

.21

Extensive usage

1.1 (0.9 – 1.4)

.23

General Health
Low

Reference

Medium

1.0 (0.9 – 1.1)

.57

High

0.9 (0.8 – 1.0)

.01

Backward logistic regression analysis; variables not in the equation: age, gender, diabetes mellitus, hypertension, cardio vascular disease, high cholesterol, myocardial infarction,
cerebrovascular accident, narrowed arteries, other cardio vascular disease, BMI
Table 39. Odds Ratios – Consult GP – Kidney Check Positive testers

HYPOTHESES TESTING
Based on the results offered in this chapter, the hypotheses stated in chapter 3 were tested. Hypotheses H1, H3 and H4 can be accepted. No
evidence in the results was found to support Hypothesis H2 and therefore cannot be accepted.
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SUMMARIZED
Statistical analysis is conducted to create prediction models based on socio-demographic and medical data. The created models can provide
information towards acquaintance of a campaign, if a person will apply for a campaign, if a person will perform a campaign and whether patients
will consult a general practitioner when the test result seems positive. A dataset from the Kidney Check, Kidney Check consumer panel and the
PC CMR were received from NIVEL. Multiple binary logistic regression analysis is used [55] to provide odds ratios based on the significant
models in the critical steps of the criterion variables acquaintance of a program, performed test and consult GP.
Here, a summarized overview is depicted (see figure 24 on the next page). The first swim lane is the process flow of critical steps where
everyone is able to join a prevention program. In every step, one might fall out. In the next swim lane, it is shown which dataset(s) are suitable
for statistical analysis. Next, in the swim lane ‘predictors’, potential variables for prediction are selected and used in the logistic regression which
results in regression models, illustrated in the swim lane significant prediction models. Finally, the odds ratios are shown in the last swim lane.
Odds ratios arrange information towards strength and positive or negative influence on the outcome variables has acquaintance, performed test
and consult GP respectively.
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Figure 24. Summarized overview statistical analysis
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RECOMMENDATION
In the results chapter, odds ratios offered insight on the impact of critical steps. However, this thesis stresses the usefulness and efficiency of
prevention programs. In order to achieve increased effectiveness, interventions are needed. Therefore recommendations on critical steps are
provided here.
Critical step

Problem area

Intervention
Easier description
Catching and attractive advertisements
Active approach using brochures
Social media

Acquaintance of a program

Education (low, average)

Apply for a self-test

Age (high)

Performed test

Alcohol (never)

Persuasive technology
More attention to privacy issues
More attention to the need for prevention

Consult GP

Education (average)
Alcohol (never)
Smoking (no)
High cholesterol (low)
General health (high)

More attention to the need for prevention
Emphasize the need for early detection
Knowledge
Persuasive technology
Email, internet
Social media

Support
Anxiety

Table 40. Problem areas and interventions

Table 40 provides discernment in problem areas which might have the potential to provide increased efficiency on prevention programs when
certain interventions are undertaken. Based on the final regression models which were shown in the results, only recommendations on criterion
variables are provided which are associated with regression models containing significant results. Moreover the variables with strong odds ratios
and plausible results are selected and possible solutions are being sought.
Problem areas in acquaintance of a program are identified by low and average educated people. Also problem areas are identified in performing
a test. Clearly fewer tests were performed by people whom never drink alcohol. Furthermore, an identified problem is acknowledged in
consulting a GP. Average educated people, people whom never drink alcohol, do not smoke or people with higher cholesterol show decreased
consultations. These indications show potential in gaining more acquaintance in prevention programs, performing tests or GP consultations.
POTENTIALS IN BEING ACQUAINTED
The fact that acquaintance is smaller by poorer educated people could be explained by many causes. Acquaintance was built by advertisements
on radio, television, newspapers and internet. Apparently, the methods or media used to get people acquainted were not successful by average or
low educated people. Plausible scenarios which can be thought of are; they forget the advertisement, they do not care about the advertisement,
they do not understand the advertisement, they do not spend enough attention on the advertisement, or they do not remember the internet
address. This is associated with the context stated in the media richness theory (see chapter two). One-way communication is of concern where
a potential participant might be travelling (not at home). Solutions which can be thought of are; descriptions that are easy to understand and do
not involve much time to understand (intuitive). Also ads that attract attention are very important. As noticed in the literature, attention is scarce
these days. Also information overload is important. Every day people are concerned with commercials which all attempt to draw attention. An
active approach to increase awareness on the general population is brochures by mail although this might be a very expensive way. Another way
to raise the awareness of a prevention program is to introduce apps in social media. This already has been proven in the campaign Donor
worden? Ja/Nee. Many young and middle aged people are being informed which in turn affects and informs people that are within the network
of people that have installed the app on their profile e.g. using Hyves.
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POTENTIALS IN APPLYING FOR A SELF-TEST
Although no significant model is created using data from people that apply for a self-test, the active version of PC CMR has lots of participants
with high ages (up to 71 years old). Literature stresses that older people, especially when aged >65 struggle with anxiety on performing and
usability because of restrictions in technical experience, computer knowledge and cognitive abilities. These aspects have strong influence on selfefficacy and the intention to use. In other words, these people are more likely to ignore IT which might affect the response rate of this
population. It should be noted that providing support in carrying out tasks online is needed. Moreover, other offline media e.g. a letter by mail
should be offered by people at older ages, especially people >65. According to the literature of TAM, people are less likely to have an intention
to use a medium when less experience is present. Furthermore media richness stresses the importance of physical accessibility. Accessibility is
also less likely by older people.
POTENTIALS FOR PEOPLE WITH A HEALTHIER LIFESTYLE
An explanation why few tests were performed by people who do not drink alcohol can be seen in line with the fact that a smaller amount of
people consulted a general practitioner. Here, a trend is perceived. People that live healthier or compliance a better lifestyle are less likely to react
in performing a test or consulting a general practitioner. It should be stressed that visiting a practitioner is of great importance when a positive
result is found. One might say this group shows a distinct in online vs. offline behavior. This might be explained because people are convinced
they live a healthier life and therefore have no diseases or disorders. Thus, the importance of early detection should be emphasized here. It is
clearly not well-known that present diseases or disorders in an early stage are not notable. Furthermore, when a kidney disease is detected in a
pre-mature stadium, it can be treated easily. Interventions to take here are using media to stress the importance of early detection because being
diseased is usually not perceptible however it can be treated well. It is of significance that people possess this knowledge. Assuming this
knowledge is unique and could be at home or somewhere else, media richness theory stresses that internet, email or an expert should be used.
Also social media could play an important role using apps and persuasive technology with agents e.g. a friend or a doctor. Furthermore,
naturalness is an important aspect and affects cognitive effort, communication ambiguity and physiological arousal all in a way that it has
positive impact on the success of transferring information.
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5. EXPERT INTERVIEWS STAKEHOLDERS PREVENTION CAMPAIGNS
Half standardized interviews were conducted with experts and stakeholders of several different local and national prevention campaigns.
Stakeholders in a very broad range were interviewed to analyze the different demands and how they cope with sometimes opposing
requirements. However, interviews revealed that there is an objective that every stakeholder wants to achieve, which is effective prevention.
Interviews show trends which are consistent with the results found in the statistical analysis and literature study on human behavior. The
method of these interviews is described in chapter three, methods used in this research.
INTERVIEW I
Henny de Kleine, a health care specialist in diabetes was interviewed for approximately one hour. She is involved in a prevention program for
diabetes where patients already are diseased but regularly monitored. She indicated two distinguishable groups where the first group exists of
diabetes patients without any problems. They have annual consults. The second group consists of diabetes patients with problems, e.g. too high
or too low blood sugar level. Both groups showed recognizable patterns which could explain their behavior. Here, also discernment was found,
on the one hand patients whom are very serious about their disease, on the other hand, patients whom were not impressed and did not seem to
worry about their disease. In other words, taking the advice not very seriously because “I feel all right, what can go wrong”?
The interview revealed that no indicated medical or socio-demographic characteristics in behavior of people that visited the practice were known
except for immigrants and in particularly woman. Furthermore it became clear if someone has experience with serious consequences on
diabetes, e.g. heart failure, a bypass or angioplasty then, patients are taking their disease, very serious and are more likely to follow the advice
provided by their health care specialist. However it seems that in some cases the prevention has positive influence in awareness and therefore
contributing to health and lifestyle of patients in a premature stadium.
INTERVIEW II
Edith Dekker, a health care specialist employed in a large health insurance company was interviewed for approximately one hour. She is
involved in sponsoring prevention campaigns, although the insurance company is involved in prevention programs, they do not conduct
prevention programs. She indicated sponsoring is chiefly focused on indicated and selective prevention (see figure 5, chapter one for
elucidation). The interview exposed that they mainly focus on geographical regions where most clients are resident. Second, they prefer
sponsoring local prevention campaigns which are usually involved with less money compared to large national campaigns. The most important
reasons to sponsor prevention campaigns are to increase brand awareness and health gain. In comparison to the government, health insurance
companies do gain profit on the long-term if gaining health is achieved.
Health insurance companies have influence in prevention campaigns if they decide to sponsor. In this interview it was indicated that they help
deciding the geographical distribution, duration, trends, tools and media use. They prefer geographical locations with a high density of
customers, prevention campaigns over a longer period of time, recent trends e.g. Twitter, tools which illuminate the work of general
practitioners e.g. self-tests and effective media use e.g. local newspapers which is cheaper, more effective, consistent and recognizable in the
image they want to disperse. The more money there is involved, the more influence they can prosecute. A negative side is that the effectiveness
is very hard to measure and is only conceivable after a long period i.e. ten years. Another advantage in sponsoring prevention campaigns is that
results are shared with the stakeholders.
Now, insurance companies are able to intervene on behalf of these results which are allied with certain geographical, medical or sociodemographic assets. Success factors from the point of view of insurance companies are:

Having a critical view in the benefits of sponsoring

Determine the desired effects in advance

Agree in the procedure of data

Objectives are aligned with other stakeholders

Bear in mind that there is nobody fully responsible
INTERVIEW III
Jacqueline Slegte, a health care specialist involved in indicated prevention and care or secondary and tertiary prevention (see figure 5, chapter
one), was interviewed for approximately 45 minutes. The prevention program she runs is mainly focused on patients whom are in a preliminary
phase until end-stage diseases where dialysis or kidney transplantation is inevitable. This study revealed that kidney patients usually are not aware
of the danger and their disease because she states that up to 90% disabled kidney function is barely noticeable. Patients with heart diseases
usually are notified because of unpleasant experiences. Then, it is easier to convince and persuade people to live healthier. Moreover, people in
preliminary stages do not visit the center very frequently which does not contribute to encourage people in starting upon lifestyle interventions.
They have setup a website where they are more connected to patients and create a stronger bond, although the website was just implemented.
Steps were distinguished when new patients enter the prevention center:
First information is offered to patients where it becomes clear what diabetes or renal kidney failure exactly is. This is a shock to some patients
and therefore they will not immediately elaborate on interventions. The second step is to investigate and provide information about the disease
and the severance of the disease. The third step is the need in prevention from the point of view of health of the patient. Then, in the fourth
step, the patient decides what he / she wants to and is able to.
The most important goal in this program is to provoke awareness by patients, see opportunities to take better decisions given their disease and
increase self-efficacy. Characteristics that have direct effect on behavior in this program are immigrants and the closer patients get towards
dialysis the more therapy fidelity they show. In other words the more the disease is becoming forthcoming, the more the patients are willing to
listen and act upon advice on interventions to improve life in quality and length. Jacqueline indicated that there are possibilities for improvement
in effectiveness in the current way of conducting prevention. She is confident that more involvement and insight are contributing in better
prevention. Examples she gave were devices suitable for home-use. Devices could be handed out which increase awareness, involvement,
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knowledge, possibilities, self-management and insight. In this way patients can test their blood pressure, albuminuria or creatinine level and
keep track on their progress.
Very effective methods which already are implemented are meetings primary intended for new patients. In these meetings, patients exchange
knowledge and experiences about coping with a kidney disease. Several topics e.g. private, sports, nutrition etc. are discussed which creates a
bond, increases believes and generates awareness and understanding, especially because patients whom have enormous experience in dealing
with situations associated with kidney diseases every day. This was furthermore very effective because a patient wrote a book about increasing
the quality and length of her life because interventions that were taken during prevention.
INTERVIEW IV
Henk Kuiken is a General Practitioner and was interviewed for approximately 75 minutes. He indicated that he is active in national wide
prevention campaigns which are concentrated on certain populations. Two prevention programs were elucidated:
The first prevention campaign was on cervical cancer. Several steps were distinguished which are critical steps towards successfulness of the
campaign. Dutch women between the age of 50 and 60 were recruited by sending a letter on behalf of the population registry. They were asked
to contact their general practitioner to create an appointment. This seems to be an important but effective step, because a large amount of the
focus group did respond to this letter by contacting a GP. The second step is the appointment where a test is conducted and sent to a laboratory
where a score is calculated. The third step occurs when a negative score is found. Then, the patient is recommended to make a second
appointment or an appointment within a half year. This is usual when no immediate or serious danger is found but doubts are present. People
that do not respond to the invitation are briefed again and thereafter provided with a self-test at home. Although, the self-test needs to be sent
to the Dutch institute for population research, which is another barrier to overcome. The fourth step is when a positive outcome is found. The
patient receives a letter where the news is communicated. The day before the letter is received by the patient, the physician gives a call with the
bad news. This creates more comfort, bond and trust in the relation between the physician and the patient. The patient is advised to visit a
hospital and create an appointment with a surgeon.
The second prevention campaign was breast cancer. Also several steps were distinguished as critical steps towards effective prevention. Dutch
women between the age of 50 and 75 were recruited by sending a letter. An appointment was already arranged, with an exact time and location.
The first step is a test which usually takes place inside a bus. The test also needs to be investigated by a laboratory where a general practitioner
calls the patient before the letter is sent. The physician provides information about the results of the test. Although this is not necessity or
mandatory from the point of view of the research institute which manages this campaign. When a positive result is found, the second step
enters, where the patient needs to create an appointment with a surgeon. The interview revealed that the prevention program on breast cancer is
very effective in gaining health. It is of great importance that the frequency of this disease is part of common knowledge to most people.
Therefore the attendance of women in the breast cancer program is much higher than the campaign on cervical cancer. Failure of people whom
do not show up in steps distinguished in the program of breast cancer is very small. This also might be due to influence of media. However, it
seems that several people do not respond to the cervical cancer in certain steps. Especially very intelligent, Islamic or strictly Christian people are
more prevalent in non-response. This might be professed due to an uncomfortable physical examination which is required. Therefore some
people are dread seeing because of a male doctor or injection which is prohibited in their religion. Also people that possess knowledge on the
probability in getting cervical cancer are not frequently visiting for an examination. A final important note which is of great influence is people
are usually more motivated to undertake action towards their disease when awareness is present. In case of breast cancer or cervical cancer,
people are aware of the severity, also supported by several media which subsequently results in following advice more seriously.
Recommendations to improve these campaigns are using a planned location and time. The patient does not require making a call. Furthermore,
attention is needed that a consult is possible with a female doctor and even in presence of their husband. Moreover it should be taken into
account that a selection is made based on postal codes. The question here, are women feeling more uncomfortable when a physical examination
is conducted where a neighbor or relative is around?
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Increase
awareness

Characteristics of
influence towards
behavior

Experience with
consequences of a disease
increases following lifestyles

Critical success
factor

Media with
influence on
acquaintance
or awareness

Interview I

Yes

Immigrants, women

Yes

Increase awareness of
patients

-

Interview II

Yes

-

-

Invest in local media

Local
newspapers,
social media

Yes

Things that increase
awareness contribute
to improvement of
prevention e.g. devices
or meetings with
diseased people

Internet, Faceto-face
meetings

Yes

Awareness, use
planned location and
time, consult with
female doctor is
possible

TV

Interview III

Interview IV

Yes

Immigrants

Yes

Islamic, Christian
and very intelligent
people

Table 41 expert interview comparison

SUMMARIZED
The expert interviews conducted in this thesis are very widespread in prevention although they have common discoveries (see table 41). The
studies revealed that a trend is observed in behavior. On the one hand, people that do not bother and on the other hand a group that take
prevention very seriously. The trend here is that people with an increased risk or disease in a pre-mature stadium, are not concerned with the
consequences. Moreover, they tend to visit or seek care less frequently, which does not subsidize to inspire people in start changing standards of
living. While another trend is that diseased people in a more mature stadium are increasingly aware of their disease, usually because of concerns
they experienced e.g. heart failure, stroke or bypass. Patients with a mature disease are therefore more likely to follow the advice provided by a
health care specialist. In other words, in case of a mature disease it is easier to assure and encourage people to live healthier. It became clear that
media e.g. TV and internet have a strong influence on the awareness in some diseases that are very common. Remarks in behavior based on
socio-demographic results are according the literature study where it was clear that immigrants are less involved in several steps of prevention
programs. The expert interviews also showed that immigrants and especially women are reticent in prevention because of contact outside their
social environment, religion, culture and language. Here, it is of importance that a possible consultation with a female doctor is communicated.
Expert interviews provoked sources to increase efficiency in prevention programs. Social media e.g. Twitter was a very successful but relatively
cheap medium to enhance the awareness of prevention programs. Employees were able to respond very quickly by using the Application
Programming Interface (API) on subjects that were discussed and germane on current prevention campaigns. This resulted in very enthusiastic
people that discussed the subject which created awareness in the population. Another remark was using local newspapers which seem to
encompass relatively more people compared to well-known newspapers. Moreover self-tests seem to work efficiently which diminished the load
on physicians. Equipment helps patients to measure indications during treatment or lifestyle interventions e.g. devices which can measure
creatinine or blood pressure. Home automation communicates essential data and keeps health care specialists up-to-date. The equipment
simultaneously creates a bond where patients and health care specialists or care centers are associated. A very special but effective way to
heighten the awareness is sessions with patients in a matured stadium or patients with lots of experience providing new patients with
information to persuade them in following advised lifestyles. Prevention campaigns which already arranged an appointment by a health care
specialist were also recognized as very effective. In other words, the attendance was very high.
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6. CONCLUSION
In this thesis, two research areas are merged. On the one hand, investigation was done on behavior of people in prevention programs. Here,
several socio-demographic and medical characteristics were identified. On the other hand, investigation was conducted in a fashion of literature
studies. The literature studies elaborated on medium technology where theories in effectiveness of information transfer using certain media were
discussed. Moreover, practical insight in efficiency, lessons learned and succesfactors were retrieved in expert interviews, held by stakeholders of
several prevention campaigns in the Netherlands.
Managing effective prevention programs is twofold. On the one hand, the design of a program needs to fit the population e.g. using the right
medium. On the other hand, investigation on the behavior of the concerned population provides insight on how to tackle the concerned
population e.g. using an apposite language or user interface to satisfy the user with content aids and circumstances. Although IT has its
disadvantages, it can offer assistance in in acquaintance, requesting and performing a campaign due to advertisements, online forms and surveys.
Moreover IT can enhance the comfort of partaking within prevention programs e.g. increasing awareness or participation of potential
participants by reminding them by email to perform the program. Although different targets in prevention occur, primary prevention usually is
setup in an open manner. In other words, everyone is able to respond. Within this type of internet based prevention, it is of great importance
that the total population is able to respond independently. Therefore certain groups of people require extra attention.
The following research question was offered in chapter one;
“How can the effectiveness of internet prevention be improved based on studies on the information behavior of individuals and the use of
information technology?”
The stated research question was divided into two sub questions. Now an answer is provided to these questions.
Based on internet prevention programs on kidney diseases or cardio metabolic risk, what can be said about the information behavior of participants?
INFORMATION BEHAVIOR OF PARTICIPANTS

Within internet based prevention programs, several critical steps are of importance. Here, education has a strong influence on the acquaintance
of a prevention program where low and average educated people are less likely to be acquainted. The critical step apply for a self-test did not
resulted in a significant model although one might speculate with caution that mental health might be of concern in applying a self-test. People
whom never drink alcohol are less likely to perform a test. Here a difference in online and offline behavior is observed. Also BMI is of concern
where people with a low BMI are less likely to perform a test. Furthermore, it should be noted that low and average educated people are less
likely to visit a physician with a positive result. Also people whom carry out a healthy life style e.g. do not smoke or drink, have low cholesterol
and a high perceived general health, are much harder to persuade consulting a general practitioner. Overall people whom are poorly educated
show less involvement in several critical steps. This could be due to less interest, or comprehend advertisements on prevention.
Based on a comparison of internet based prevention programs, what can be said about the most effective way to apply IT?
THE MOST EFFECTIVE WAY TO APPLY IT
Immigrants show different behavior towards prevention programs. This could be explained due to their religion, culture, social environment and
language. A sought explanation for their deviant behavior could be lack of understanding, social presence and norms in religion e.g. consultation
by a male GP. Finally it is of great importance that patients in a pre-mature diseased stage which is barely noticeable should be provided with
face-to-face conversations to provoke healthier life styles. Conversations with patients in mature diseased stages are effective in persuading new
patients to follow recommended life styles and interventions. The face-to-face medium contains a high naturalness which fuels cognitive effort,
communication ambiguity and physiological arousal in a positive way by enabling co-location, synchronicity, and ability to convey facial
expressions, body language and speech. An effective way to apply IT here is using social media. This seems to be a very cheap way of conveying
information and easily respond towards large groups or respond in a specific way using APIs.
IMPROVE EFFECTIVENESS BASED ON INFORMATION BEHAVIOR AND THE USE OF IT
An easy description of the program is required in order to serve low and average educated people. In this way they do not encounter any
problems towards understanding the program. Advertisements need to be attractive so they draw enough attention. Social media can assist in
acquaintance of prevention programs. The advertisements should stress that participants do not have to worry about privacy issues and their
personal information will be kept private. Older people need extra consideration in applying for a program. The problem here is that older
people having problems using IT because of technical experience, computer knowledge and physical accessibility. Older people whom have
problems using IT should therefore be able to conceive support in carrying out tasks online or provided with other offline media. Persuasive
technology can stress the importance of consulting a GP when a program results in a positive outcome.
One has to bear in mind that effective prevention is aiming at the population where the most potential in gaining health is possible. This is the
reason why investing in health, thus addressing the most unhealthy population is most effective. Every individual in the Netherlands has the
right to equal treatment in health care and has the right to a good and equal well-being. Although it has to be taken into account that gaining
health does not imply economic profit. Health is a phenomenon that causes tremendous costs but can also be viewed from a very opposite view,
i.e. a victory. Moreover, health is an essential prerequisite to participate in the society.
When life years of people increase, so do healthcare costs on the long run. When life expectancy increases, other diseases arise, which heighten
demands on health care. This increases health care costs, although, it increases the public health, which is most important.
By far most profit in health can be gained by pointing at the less educated people or people with low social economic status. Using IT in health
care can assist in reducing labor which includes prevention. IT is an effective tool e.g. an online form vs. telephonic surveys for applying a
prevention campaign. Still, there are comments using IT in prevention. Mismatches of media use such as oversimplification causes too few
processed cues, too impersonal or the lack in feedback. The consequence is usually noise and ambiguity. Furthermore, it is stated that lots of
profit in health can be gained due to unused options in screening, vaccinations and integrated care, e.g. strong integration of prevention within
curative care.
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DISCUSSION
According to the media richness theory, face-to-face is the richest medium one can use. The naturalness theory in addition states that the faceto-face medium is the most natural medium which can be chosen. Considering secondary prevention, an active approach of people is by far the
most effective way because lifestyle changes are not very easy to realize. Giving the literature in this thesis besides the expert interviews, it
frequently ensues that people obtain advice by a physician or health care specialist. Here, it is known that a significant part of a population
within a premature stadium of a disease or people with increased risk do not take the advice seriously. In other words, they do not act upon the
prescribed advice. The motive why these people do not dwell upon the given advice regularly is because there is no physical sense of a disease
present. Therefore it is very unlikely that these individuals will pay attention to recommendations taken by the use of IT. Considering this
finding, one might say that no investment in IT should be made to provoke these people in healthier lifestyles.
The results demonstrate that several groups of people need attention towards successful prevention programs in several distinctive critical steps
that were described in the results chapter. Looking at the results and provide reflection on behalf of conclusions and recommendations for
improvement in efficiency and usefulness, this could be managed in two ways; Respond to improve the group which already scores well or one
might improve the groups that scores worst. In this thesis, it was decided that the groups with the worst scores towards effectiveness and
usefulness will be addressed.

Although prevention programs have enormous potential in gaining health, one have to take into account that providing prevention programs
and self-tests also affects the acquaintance of a disease which is irremediable without any possible delay. In this way, it increases the length of
suffering. Furthermore the time-lag should be taken into account which implies a time between risk factors and effects on health. This is usually
a long period which can get up to 35 years. Moreover, literature stresses that innovation and especially IT is a very important factor in
diminishing growth of health care. Although until now, technological developments in health care always caused amplified burden in health care.
Furthermore research on the use of IT in health care always produced enlarged costs.
The data which is used within statistical analysis have several advantages and disadvantages. First the datasets required re-categorization and
cleanup where the Kidney CoPa dataset lost almost 25% of its records. Second, the datasets might be biased in a certain extent e.g. gender and
mental health are not representative compared to the general population. Moreover the datasets lack in consistency and are therefore hard to
compare. Besides, the results bared lots of false-positive tests which might bias the outcome colossally. Advantages using these datasets were the
enormous amount of respondents which provided significant insight. The data that was retrieved within expert interviews also have advantages.
The needed information was directly retrieved, although a very small sample size was achieved. Furthermore the revealed data is wide, disperse,
arbitrary and not easily measurable.
A recommendation for future prevention programs is using data which is generated after a research plan is created and a small research test is
conducted. Also consistent data and data which are representative towards the general population are of great concern. Moreover, online forms
should be managed in a tactic there is only one way to fill in the questionnaire i.e. complete, unambiguous and supported by hints and signs. The
programs should be accessible to everyone, especially elderly people. Additionally it should be stressed that participants do not have to worry
about privacy issues and their personal information will be kept private. Also the use of social media within prevention should be encouraged.
A final remark in the discussion section is it might be likely that participants whom answered planning on consulting a GP positively, thus did
not visited the GP, mostly answered with a socially desired response.
LIMITATIONS
Any research has its limitations, so does this research. Here, the points of improvement for further research are outlined. In this research three
datasets were retrieved by NIVEL where statistical analysis was conducted using these datasets. The datasets were created after the execution of
the programs Kidney check and PC CMR. The Kidney check was performed by NIVEL commissioned by the Dutch Kidney Foundation
(Nierstichting). Furthermore, the programs were evaluated by participants. The Kidney Check was performed and reviewed by a part of the
Dutch population as well as the consumer panel (CoPa). A point of discussion within the Kidney Check program is there was no clear goal
defined in agreement with the Dutch Kidney Foundation. According reports that were published by NIVEL, not all results were satisfying.
However, the Dutch Kidney Foundation was gratified with the results which were attained. When other decisions were taken, lots of potential
on improvement could have been realized e.g. a strong emphasis on low educated people and investing recourses to reduce the amount of false
positive tests.
Dutch citizens were able to apply for the the Kidney Check by phone or internet. A 0-900 telephone number was required for a request using a
telephone. Dialing 0-900 numbers are associated with extra costs in the Netherlands. This could increase deterrence and therefore decreases the
amount of requests. Eyeing at the Kidney Check and the PC CMR datasets, older people are of importance considering the increased risk
towards a disease. Therefore the dispersion on age in the datasets consisting of Dutch participants can be biased because of lacking resources to
support assisting elderly people in the use of IT e.g. online forms. Therefore the following questions should be considered:

Is the medium physically accessible in context?

How do user characteristics (in terms of experience, frequency and evaluation) relate to the medium?

Are information needs (in terms of topicality, uniqueness, and interaction) fulfilled with the medium?
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The reliability on the results considering datasets in this research might be biased. There is evidence that the datasets contained lots of false
positive tests, which can be of influence towards the results. The data could not support step five in the crucial steps of decisions which implies
follow lifestyle or treatment because no dataset covered this step. Although there was not data available, it is recommended that further research
sheds light on this critical step. The PC CMR was conducted in areas where three prerequisites were met; extract information from a HIS, a
POH is present and at least one program is locally nearby. Therefore the selection of 16 GP’s is not arbitrary. The results of the Kidney Check
indicate that they are not completely reliable after three tests. Still about 2% of all negative results seem to have hypertension and 1% seems to
have diabetes mellitus. This should be taken into account. Furthermore, the results were not able to present a significant regression model on
the second step, request a self-test. This might be explained due to the increased contingent interest in self-tests of the consumer panel
members. Moreover a great amount of respondents of the Kidney Check CoPa were not able to provide the answer if a self-test was requested.
One might say these respondents did not take the survey very seriously.
During the statistical analysis of this thesis, several assumptions should have been met conducting logistic regression analysis according the
literature of [58, 59, 61].

Linearity, assumes there is a linear relationship between any continuous predictors and the logit of the outcome variable. This assumption
is tested by looking at whether the interaction term between the predictor and its log transformation is significant [61]


Independence of errors means that cases of data should not be related [59].



Multi-collinearity assumes that predictors should not be too highly correlated. This assumption can be checked with tolerance and VIF
statistics, the Eigen values of the scaled, uncentered cross-products matrix, the condition indexes and the variance proportions [59].

The present literature study is partly based on [50]. However, this research is published in 1999 and is obsolete. Some things might have been
changed since. For example, it is stated that teletext and telephone service numbers have the most solid basis in the Netherlands, while
nowadays the most proper answer here might be internet. As stated in [50], “the research only offers an image of the world nowadays (1999)”.
New technologies are developed everyday where the world of IT offers new potential which meet other user requirements and needs. Moreover,
access in new information technology could improve the future. Furthermore the result of [50] is partly based on an experiment where 538
students were used. This research is about prevention programs that should cover the general population, not only students and likewise,
directed towards elderly people.
FUTURE RESEARCH
A positive view on limitations within investigations also provides opportunities in further research. Observations were noticed during this study.
Now suggestions on future work are provided. During the statistical analysis of this study it became vibrant that a large group of people do not
seek health care when a positive result is perceived. A more detailed way of investigating the motives why people do not seek professional health
care is needed to respond and support these people. Moreover, an investigation should be considered how to intercept people with a lowpositive result to decrease the burden of curative care by using IT.
Future work should investigate the characteristics salt intake, fruit and vegetable intake, premature school deserters, noise, working conditions,
particulate matter conditions, health care use, unsafe sex, depression and drugs use which might be useful in predicting behavior on critical steps
within prevention programs.
The literature study shows that social economic status and education are very good indicators towards health. Therefore investment in
knowledge needs attention to increase self-awareness which shows potential in gaining health. Serendipity in this research, it was found that
people often do not know what is healthy and what is unhealthy. Therefore further investigation is required how this knowledge can be
transferred in an effective manner.
Although it is suggested in this thesis, no empirical evidence is present among the use of social media towards success on prevention programs.
Therefore future research is recommended, where social media might support the enlargement of response and targeted recruiting people with
increased risks on diseases or disorders.
Usability issues should be taken into account as well considering the deployment of IT in several steps of prevention programs. Especially, the
first two steps i.e. acquaintance and requesting a prevention program. There is hardly any literature found in this area, even [50] lacks in this
research topic and agrees that further research is needed. As [50] notes, “There are many examples of innovations that are not successful. Often,
information and communication technology is developed without consulting the intended users. In many cases the technology that is to be used
is already decided upon. Users can only influence what the user interface should look like.”
According several analyses, prevention programs are saddled with enormous amounts of false positive results. Considering efficient and useful
prevention, a reduction in false-positive results is necessary. Therefore future research should investigate how the cognitive theory of multimedia
learning can be of assistance in providing clear information on how to conduct a self-test and therefore diminish the amount of false positive
tests. Below the heuristics of the cognitive theory of multimedia learning are offered.
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COGNITIVE THEORY OF MULTIMEDIA LEARNING
Multimedia can be defined in terms of the visual and auditory modality where the visual channel exists of animations, pictures and videos.
Animation refers to a simulated motion picture, depicting movement of drawn or simulated objects [35].
Multimedia can reduce the amount of words by offering visual content that would otherwise need many words to describe the same [51].
Graphics can also motivate users at least to pay attention to content. Negative effects of visual content may be misled people to think that
content is much easier to process.
Many studies have been conducted in the efficiency of applying multimedia to enhance knowledge acquisition and comprehension in learning
[52]. Therefore principles are provided by [53] and [35].
Multimedia principle
It is better to provide animation and narration than narration alone.
Spatial contiguity
It is better to present on-screen text near than far from the corresponding animation.
Temporal contiguity
It is better to present corresponding animation and narration simultaneously than consecutively.
Coherence principle
It is better to exclude extraneous words, sounds and video
Modality principle
It is better to provide animation and narration than animation and on-screen text
Redundancy principle
It is better to provide animation and narration than animation, narration and on-screen text
Personalization principle
It is better to provide words in conversational than formal style
Split attention principle
It is better to provide words through an auditory channel when pictures are provided through the visual channel
VCR controls can enhance comprehension to keep up with the speed of an animation [53]. The user needs to keep up with the speed of the
animation in order to have effective communication. Another solution to this problem than providing VCR controls to divide the animation
into causally or logically coherent chunks [53]. An investigation was conducted if permanence could reduce cognitive load [54]. Permanence is
defined by an animation of critical snapshots which are provided during the process of the main animation. In the paper of [54], an experiment
was conducted where participants saw a presentation in series of steps about lightning. Afterwards, participants answered questions about this
process and comprehension was verified. The results on permanence in this experiment were not significant but might be biased because of a
split attention effect. The participants could be distracted from the main animation by the permanence component.
According [53], it is important for the user to construct cause and effect chains in order to comprehend the working of a system. In animation, it
is often not immediately obvious what cause and effect chains present. Therefore it is important for the user to be able to review steps.
Furthermore, it is described that using a multimedia presentation, information in different modalities is available in the working memory at the
same time, facilitating the integration into a mental model combined with prior knowledge.
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GLOSSARY

ASHS American Society of Health System

Baumol effect - It involves a rise of salaries in jobs that have experienced no increase of labor productivity

BMIO Body mass index

Cardio vascular disease - Heart disease or cardiovascular disease are the class of diseases that involve the heart or blood vessels (arteries and
veins)

CBS Centraal Bureau voor Statistiek

Cerebrovascular accident - is the rapidly developing loss of brain function(s) due to disturbance in the blood supply to the brain

Construct - is an ideal object, where the existence of the thing may be said to depend upon a subject's mind

Coronary heart disease - refers to the failure of coronary circulation to supply adequate circulation to cardiac muscle and surrounding tissue

CRM Customer Relation Management - is a widely implemented strategy for managing a company’s interactions with customers, clients
and sales prospects

CVZ College voor Zorgverzekeringen

Determinant - is used, being a variable associated with either increased or decreased risk

Diabetes Mellitus - is a group of metabolic diseases in which a person has high blood sugar, either because the body does not produce
enough insulin, or because cells do not respond to the insulin that is produced

ERP Enterprise Resource Planning - integrates internal and external management information across an entire organization

GDP Gross domestic product - refers to the market value of all final goods and services produced within a country in a given period

GGZ Geestelijke Gezondheids Zorg

GP General Practice - is a medical practitioner who treats acute and chronic illnesses and provides preventive care and health education for
all ages and both sexes

Hypertension - is a cardiac chronic medical condition in which the systemic arterial blood pressure is elevated

IS Information System - is bridging the business field and the well-defined computer science field that is evolving toward a new scientific
area of study

IT Information Technology - s the acquisition, processing, storage and dissemination of vocal, pictorial, textual and numerical information
by a microelectronics-based combination of computing and telecommunications

Kidney disease - describes a medical condition in which the kidneys fail to adequately filter toxins and waste products from the blood

Logistic regression - is used for prediction of the probability of occurrence of an event by fitting data to a logit function logistic curve

Moderating Factors - occurs when the relationship between two variables depends on a third variable

Myocardial infarction - is the interruption of blood supply to a part of the heart, causing heart cells to die

NIVEL – Netherlands Institute for Health Services Research

NS Not Significant

OR Odds ratios - is a measure of effect size, describing the strength of association or non-independence between two binary data values

RIVM Rijksinstituut voor Volksgezondheid en Milieu - performs tasks to promote public health and a safe living environment by
conducting research and collecting knowledge worldwide

Sensitivity - measures the proportion of actual positives which are correctly identified

SIDS Sudden Infant Death Syndrome

Specificity - measures the proportion of negatives which are correctly identified

STIVORO Stichting Volksgezondheid en Roken

SCP Sociaal Cultureel Plan Bureau

TAM Technology Acceptance Model - is an information systems theory that models how users come to accept and use a technology
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APPENDIX A

Consumer Panel Kidney Check

Kidney Check (positive testers)

Age1

Age1

Cardio-metabolic risk prevention
counseling
Age1

Gender1

Gender1

Gender1

Household1

Education1

Education1

Income1

Urbanity1

Ethnic background1

Ethnicity1

Diabetes Mellitus2

Marital status1

Urbanity1

Hypertension2

BMI2

Education1

Cardio vascular disease2

Alcohol usage2

Diabetes2

High cholesterol2

Physical activity2

Hypertension2

Myocardial infarction2

Smoking2

Kidney disease2

Cerebrovascular accident2

General Health2

General Health2

Narrowed arteries2

Increased sugar level or diabetes2

Mental Health2

Smoking2

Diabetes in family2

Alcohol2

Cardio vascular disease in family2

General Health2
Other cardio vascular disease2

Body mass index (BMI)2
sociodemographic data
2 medical data
1
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APPENDIX B
Copa Kidney Check – 𝝌𝟐 table (Before re-categorization)
Acquaintance of campaign

p

Yes

No

496

336

221 (44.56%)
275 (53.57%)

180 (53.57%)
156 (46.43%)

Diabetes Mellitus
Yes
No

56 (11.34%)
438 (88.66%)

31 (9.25%)
304 (90.75%)

Hypertension
Yes

131 (26.63%)

91 (27.25%)

No

361 (73.37%)

243 (72.75%)

Kidney disease
Yes

14 (2.83%)

6 (1.79%)

No

481 (97.17%)

330 (98.21%)

General Health
Excellent
Very Good
Good
Average
Poor

46 (9.48%)
125 (25.77%)
220 (45.36%)
82 (16.91%)
12 (2.47%)

35 (10.61%)
74 (22.42%)
160 (48.48%)
55 (16.67%)
6 (1.82%)

0.745

Mental Health
Excellent
Very Good
Good
Average
Poor

96 (19.83%)
162 (33.47%)
181 (37.40%)
39 (8.06%)
6 (0.86%)

75 (22.73%)
86 (26.06%)
141 (42.73%)
27 (8.18%)
1 (0.30%)

0.102

Household
One person
One parent
Together with children
Together, no children
Something else

62 (12.58%)
18 (3.65%)
207 (41.99%)
199 (40.37%)
7 (1.42%)

54 (16.07%)
12 (3.57%)
129 (38.39%)
133 (39.58%)
8 (2.38%)

0.488

N
Gender
Men
Women

0.011

0.337

0.844

0.336
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Income in €

<915
916 – 1135
1136 – 1345
1346 – 1745
1746 – 2450
>2450
No Info

13 (2.65%)
14 (2.86%)
34 (6.94%)
78 (15.92%)
121 (24.69%)
157 (32.04%)
73 (14.90%)

13 (3.89%)
19 (5.69%)
21 (6.29%)
53 (15.87%)
77 (23.05%)
100 (29.94%)
51 (15.27%)

0.471

Education
Low
Average
High

17 (3.46%)
341 (69.45%)
133 (27.09%)

29 (8.73%)
192 (57.83%)
111 (33.43%)

0.00

Ethnicity
Dutch

460 (93.50%)

298 (88.69%)

2 (0.41%)

5 (1.49%)

55 (11.39%)
119 (24.64%)
95 (19.67%)
121 (25.05%)
93 (19.25%)

38 (11.66%)
76 (23.31%)
66 (20.25%)
72 (22.09%)
74 (22.70%)

Western
Not Western
Urbanity
Very strong
Strong
Average
Small
Not

0.032

0.732

# ≤5 in a 𝜒 2 table is not allowed
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Copa Kidney Check – 𝝌𝟐 table (Before re-categorization)
Applied for a self-test

p

Yes

No

477

355

56 (39.72%)
85 (60.28%)

165 (46.48%)
190 (53.52%)

Diabetes Mellitus
Yes

11 (7.86%)

45 (12.71%)

No

129 (92.14%)

309 (87.29%)

Hypertension
Yes

27 (19.29%)

104 (29.55%)

No

113 (80.71%)

248 (70.45%)

Kidney disease
Yes

5 (3.55%)

9 (2.54%)

No

136 (96.17%)

345 (97.46%)

General Health
Excellent
Very Good
Good
Average
Poor

9 (6.62%)
29 (21.32%)
72 (52.94%)
23 (16.91%)
3 (2.21%)

37 (10.60%)
96 (27.51%)
148 (42.41%)
59 (16.91%)
9 (2.58%)

0.236

Mental Health
Excellent
Very Good
Good
Average
Poor

19 (13.87%)
37 (27.01%)
64 (46.72%)
14 (10.22%)
3 (2.19%)

77 (22.19%)
125 (36.02%)
117 (33.72%)
25 (7.20%)
3 (0.86%)

0.013

Household
One person
One parent
Together with children
Together, no children
Something else

11 (7.80%)
4 (2.84%)
58 (41.13%)
65 (46.10%)
3 (2.13%)

51 (14.59%)
14 (3.98%)
149 (42.33%)
134 (38.07%)
4 (1.14%)

0.179

Income in €
<915
916 – 1135
1136 – 1345
1346 – 1745
1746 – 2450
>2450
No Info

3 (2.14%)
2 (1.43%)
7 (5%)
21 (15%)
30 (21.43%)
49 (35%)
28 (20%)

10 (2.86%)
12 (3.43%)
27 (7.71%)
57 (16.29%)
91 (26%)
108 (30.86%)
45 (12.86%)

0.272

N
Gender
Men
Women

0.172

0.125

0.020

0.543
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Education
Low
Average
High

5 (3.57%)
105 (75%)
30 (21.43%)

12 (3.42%)
236 (67.24%)
103 (29.34%)

Ethnicity
Dutch

129 (91.49%)

331 (94.30%)

Western

1 (0.71%)

1 (0.28%)

Not Western

11 (7.8%)

19 (5.41%)

Urbanity
Very strong
Strong
Average
Small
Not

12 (8.82%)
36 (26.47%)
25 (18.38%)
42 (30.88%)
21 (15.44%)

43 (12.39%)
83 (23.92%)
70 (20.17%)
79 (22.77%)
72 (20.75%)

0.203

0.479

0.239

# ≤5 in a 𝜒 2 table is not allowed
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Kidney Check positive testers – 𝝌𝟐 table (Before re-categorization)
Consult GP
Yes

No

3695

11134

1785 (48.31%)
1910 (51.69%)

5281 (47.43%)
5853 (52.57%)

Diabetes Mellitus
Yes

210 (5.53%)

610 (5.48%)

No

3485 (94.32%)

10524 (94.52%)

Hypertension
Yes

708 (19.16%)

1960 (17.60%)

No

2987 (80.84%)

9174 (82.40%)

Cardio vascular disease
Yes

1044 (28.25%)

2900 (26.05%)

No

2651 (71.75%)

8234 (73.95%)

High cholesterol
Yes

516 (133.96%)

1360 (12.21%)

No

3179 (86.04%)

9774 (87.79%)

Myocardial infarction
Yes

39 (1.06%)

75 (0.67%)

No

3656 (98.94%)

11059 (99.33%)

Cerebrovascular accident
Yes

25 (0.68%)

75 (0.67%)

No

3670 (99.32%)

11059 (99.33%)

Narrowed arteries
Yes

31 (0.84%)

102 (0.92%)

No

3664 (99.16%)

11032 (99.08%)

N
Gender
Men
Women

Other cardio
vascular disease
Yes

132 (3.57%)

358 (3.22%)

No

3563 (96.43%

10776 (96.78%)

Education
Low
Average
High

159 (4.30%)
2228 (60.30%)
1308 (35.40%)

652 (5.86%)
7011 (62.97%)
3471 (31.17%)

p

0.355

0.637

0.033

0.008

0.006

0.021

0.985

0.666

0.293

0.000
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Smoking
No
No, , in the past
Yes

1521 (41.16%)
1690 (45.74%)
484 (13.10%)

4302 (38.64%)
5050 (45.36%)
1782 (16.01%)

Alcohol2
Never

1947 (52.69%)

5467 (49.10%)

1 – 2 per year

613 (16.59%)

1975 (17.74%)

3 – 5 per half year

439 (11.88%)

1370 (12.30%)

1 – 3 per month

336 (9.09%)

1048 (9.41%)

1 – 2 per week

232 (6.28%)

794 (7.13%)

3 – 4 per week

70 (1.89%)

270 (2.43%)

5 – 6 per week

27 (0.73%)

109 (0.98%)

Every day

31 (0.84%)

101 (0.94%)

Alcohol
Never

1947 (52.69%)

5467 (49.10%)

Low usage

1052 (28.47%)

3345 (30.04%)

Average usage

568 (15.37%)

1842 (16.54%)

Extensive usage

128 (3.46%)

480 (4.31%)

General Health
Excellent

158 (4.28%)

421 (3.78%)

Very good

616 (16.67%)

1751 (15.73%)

Good

2206 (59.70%)

6965 (62.56%)

Average

647 (17.51%)

1832 (16.45%)

Bad

68 (1.84%)

165 (1.48%)

Urbanity
Very strong
Strong
Average
Small
Not

418 (11.34%)
1046 (28.39%)
855 (23.20%)
875 (23.74%)
491 (13.82%)

1166 (10.49%)
3096 (27.85%)
2703 (24.32%)
2596 (23.36%)
1554 (13.98%)

0.000

0.011

0.001

0.026

0.327

# ≤5 in a 𝜒 2 table is not allowed
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PC CMR – 𝝌𝟐 table (Before re-categorization)
Consult GP

p

Yes

No

33

61

40 – 45

1 (2.94%)

8 (13.11%)

46- 50

5 (14.71%)

8 (13.11%)

51 – 55

7 (20.59%)

14 (22.95%)

56 – 60

9 (26.47%)

7 (11.48%)

61 – 65

11 (32.55%)

22 (36.07%)

66 – 70

0 (0%)

1 (1.64%)

>70

1 (2.94%)

1 (1.64%)

Gender
Men
Women

9 (26.47%)
25 (73.53%)

19 (31.15%)
42 (68.85%)

0.632

BMI category
Underweighted
Normal BMI
Overweighed
Obese

1 (2.94%)
13 (38.24%)
12 (35.29%)
8 (23.53%)

3 (5.08%)
25 (42.37%)
24 (40.68%)
7 (11.86%)

0.512

Alcohol Usage
Never
Low usage
Moderate usage
Extensive usage

25 (73.53%)
4 (11.76%)
4 (11.76%)
1 (2.94%)

36 (60%)
15 (25%)
5 (8.33%)
4 (6.67%)

0.344

Alcohol Use
Never
1 – 2 per year
3 – 5 per half year
1 – 3 per month
1 – 2 per week
3 – 4 per week

25 (73.53%)
3 (8.82%)
1 (2.94%)
1 (2.94%)
3 (8.82%)
1 (2.94%)

36 (60%)
11 (18.33%)
4 (6.67%)
4 (6.67%)
1 (1.67%)
4 (6.67%)

0.283

N
Age category

0.400

Physical activity
Inactive
Average
Norm

1 (2.94%)
17 (50%)
16 (47.06%)

2 (3.33%)
36 (60%)
22 (36.67%)

0.614

Smoking
No
No, in the past
Yes

13 (38.24%)
14 (41.18%)
7 (20.59%)

21 (34.43%)
31 (50.82%)
9 (14.75%)

0.619
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Education
Low
Average
High

7 (20.59%)
23 (67.65%)
4 (11.76%)

13 (21.67%)
30 (50%)
17 (28.33%)

0.144

Region
Drenthe
Rotterdam
Limburg

22 (64.71%)
5 (14.71%)
7 (20.59%)

37 (60.66%)
2 (3.28%)
22 (36.07%)

0.060

General Health
Excellent
Very good
Good
Average
Bad

2 (5.88%)
5 (14.71%)
25 (73.53%)
2 (5.88%)
0 (0%)

4 (6.56%)
11 (18.03%)
34 (55.74%)
9 (14.75%)
3 (4.92%)

0.351

Ethnic background
Immigrant
Not western
Western

27 (79.41%)
3 (8.82%)
4 (11.76%)

52 (85.25%)
2 (3.28%)
7 (11.48%)

0.505

Marital status
Alone
Married
Living together

3 (8.82%)
1 (2.94%)
30 (88.24%)

3 (4.92%)
1 (1.64%)
57 (93.44%)

0.681

Increased sugar level
or diabetes
Yes
No

5 (15.15%)
9 (14.75%)

28 (84.11%)
52 (85.25%)

0.959

Diabetes in family
Yes
No

16 (47.06%)
18 (52.94%)

27 (44.26%)
34 (55.74%)

0.793

Cardio vascular disease
In family
Yes
No

22 (64.71%)
12 (35.29%)

29 (47.54%)
32 (52.46%)

0.108

2

# ≤5 in a 𝜒 table is not allowed

96

Improving the usefulness and efficiency of a web based prevention program for screening chronic diseases in the general population

PC CMR – 𝝌𝟐 table (Before re-categorization)
Performed Test

p

Yes

No

262

171

40 – 45

37 (14.12%)

28 (16.47%)

46- 50

35 (13.36%)

22 (12.94%)

51 – 55

62 (23.66%)

46 (27.06%)

56 – 60

55 (20.99%)

34 (20%)

61 – 65

54 (20.61%)

28 (16.47%)

66 – 70

8 (3.05%)

4 (2.35%)

>70

11 (4.20%)

(8 (4.71%)

Gender
Men
Women

85 (32.44%)
177 (67.56%)

65 (38.24%)
105 (61.76%)

BMI category
Underweighted

11 (4.25%)

12 (7.19%)

Normal BMI

121 (46.72%)

69 41.32%)

Overweighed

104 (40.15%)

62 (37.13%

Obese

23 (8.88%)

24 (14.37%)

Never

169 (64.75%)

85 (50%)

Low usage

58 (22.22%)

38 (22.35%)

Moderate usage

26 (9.96%)

35 (20.59%)

Extensive usage

8 (3.07%)

12 (7.06%)

Alcohol2
Never

169 (64.75%)

85 (50%)

1 – 2 per year

32 (12.26%)

21 (12.35%)

3 – 5 per half year

26 (9.96%)

17 (10%)

1 – 3 per month

15 (5.75%)

24 (14.12%)

1 – 2 per week

11 (4.21%)

11 (6.47%)

3 – 4 per week

8 (3.07%)

6 (3.53%)

5 – 6 per week

0 (0%)

1 (0.59%)

Every day

0 (0%)

5 (2.94%)

Physical activity
Inactive
Average
Norm

10 (3.86%)
136 (52.51%)
113 (43.63%)

9 (5.45%)
88 (53.22%)
68 (41.21%)

N
Age category

0.911

0.217

0.151

Alcohol Usage

0.001

0.002

0.697
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Smoking
No
No, , in the past
Yes

107 (40.84%)
114 (43.51%)
41 (15.65%)

74 (43.27%)
60 (35.09%)
37 (21.64%)

0.133

Education
Low
Average
High

60 (23.08%)
127 (48.85%)
73 (28.08%)

50 29.76%)
79 (47.02%)
39 (23.21%)

0.251

Region
Drenthe
Rotterdam
Limburg

169 (64.50%)
28 (10.69%)
65 (24.81%)

96 (56.47%)
25 (14.71%)
49 (28.82%)

0.215

General Health
Excellent
Very good
Good
Average
Bad

21 (8.08%)
49 (18.85%)
160 (61.54%)
27 (10.38%)
3 (1.15%)

12 (7.06%)
37 (21.76%)
101 (59.41%)
20 (11.76%)
0 (0%)

0.593

Ethnic background
Immigrant
Not western
Western

217 (83.14%)
17 (6.51%)
27 (10.34%)

149 (87.13%)
10 (5.85%)
12 (7.02%)

0.464

Marital status
Alone
Married
Living together

37 (14.12%)
7 (2.67%)
218 (83.21%)

36 (21.18%)
5 (2.94%)
129 (75.88%)

0.153

Increased sugar level
or diabetes
Yes

23 (8.91%)

7 (4.19%)

No

235 (91.09%)

160 (95.81%)

Diabetes in family
Yes

81 (30.92%)

43 (25.29%)

No

181 (69.08%)

127 (74.71%)

Cardio vascular disease
In family
Yes

85 (32.57%)

54 (31.58%)

No

176 (67.43%)

117 (68.42%)

0.063

0.207

0.830

2

# ≤5 in a 𝜒 table is not allowed
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APPENDIX C
COPA KIDNEY CHECK – ACQUAINTANCE OF A PROGRAM
Independent samples t-test
Acquaintance of
campaign
Equal variances
assumed
Equal variances not
assumed

Age
95 % C.I. of the
Difference
F

Sig.

t

df

Sig. (2tailed)

Mean
Difference

Std. Error
Difference

Lower

Upper

20.016

.000

-.439

830

.661

-.451

1.028

-2.470

1.567

-.426

641.447

.671

-.451

1.060

-2.532

1.630

* Significant variables in the model

Copa Kidney Check – 𝝌𝟐 table
Acquaintance of campaign
N

Yes

No

397

266

p

Socio-demographical data
Gender
Women
Men

215 (54.16%)
182 (45.84%)

118 (44.36%)
148 (55.64%)

0.013

Income in €
915 – 1345
1346 – 2450
> 2450

58 (14.61%)
190 (47.86%)
149 (37.53%)

49 (18.42%)
119 (44.74%)
98 (36.84%)

0.409

Education
Low
Average
High

17 (3.46%)
341 (69.45%)
133 (27.09%)

29 (8.73%)
192 (57.83%)
111 (33.43%)

0.00

Ethnicity
Not Western
Western

28 (7.05%)
369 (92.95%)

28 (10.53%)
238 (89.47%)

Urbanity
Low
Medium
High

178 (44.84%)
74 (18.64%)
145 (36.52%)

117 (43.98%)
57 (21.43%)
92 (34.59%)

0.115

0.664

Medical Data
Diabetes Mellitus
No

351 (88.86%)

243 (91.70%)

Yes

44 (11.14%)

22 (8.30%)

Hypertension
No
Yes

295 (74.87%)
99 (25.13%)

195 (73.86%)
69 (26.14%)

0.234

0.771

99

Improving the usefulness and efficiency of a web based prevention program for screening chronic diseases in the general population

Kidney disease
No

386 (97.47%)

262 (98.50%)

Yes

10 (2.53%)

4 (1.50%)

0.370

General Health
Low
Medium
High

78 (19.31%)
174 (43.83%)
145 (36.52%)

50 18.50%)
125 (46.99%)
91 (34.21%)

0.722

Mental Health
Low
Medium
High

39 (9.82%)
143 (36.02%)
215 (54.16%)

19 (7.14%)
112 (42.11%)
135 (50.75%)

0.203

Household
One person
One parent
Together with children
Together, no children
Something else

54 (13.60%)
15 (3.87%)
167 (42.07%)
156 (39.29%)
5 (1.26%)

45 (16.92%)
10 (3.76%)
104 (39.10%)
100 (37.59%)
7 (2.63%)

0.510

# ≤5 in a 𝜒 2 table is not allowed

Final logistic Regression model - Acquaintance of a prevention campaign (CoPa Kidney check)
B
Education*

S.E.

1

Wald

df

Sig.

16.503

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education (1)

-.611

.366

2.784

1

.095

.543

.265

1.113

Education (2)

.522

.172

9.150

1

.002

1.685

1.202

2.362

Constant

.114

.138

.685

1

.408

1.121

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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COPA KIDNEY CHECK – APPLIED FOR A SELF-TEST
Independent samples t-test

Age
95 % C.I. of the
Difference

Applied for a self-test

Equal variances
assumed
Equal variances not
assumed

F

Sig.

t

df

Sig. (2tailed)

Mean
Difference

Std. Error
Difference

Lower

Upper

1.687

.195

1.214

395

.225

1.828

1.505

-1.131

4.786

1.262

194.838

.209

1.828

1.448

-1.029

4.684

* Significant variables in the model

Copa Kidney Check - 𝝌𝟐 table
Applied for a self-test

p

Yes

No

N

104

293

Age (SD)

Socio-demographical Data
104 (12.41)

293 (13.45)

0.225

Gender
Women
Men

59 (56.73%)
45 (43.27%)

156 (53.24%)
137 (46.76%)

0.540

Household
One person
One parent
Together with children
Together, no children
Something else

8 (7.69%)
3 (2.88%)
46 (44.23%)
45 (43.27%)
2 (1.92%)

46 (15.70%)
12 (4.10%)
121 (41.30%)
111 (37.88%)
3 (1.02%)

0.274

Income in €
915 – 1345
1346 – 2450
>2450

10 (9.62%)
49 (47.12%)
45 (43.27%)

48 (16.38%)
141 (48.12%)
104 (35.49%)

0.161

Education
Low
Average
High

3 (2.88%)
76 (73.08%)
25 (24.04%)

11 (3.75%)
196 (66.89%)
86 (29.35%)

0.505

Immigrant

10 (9.62%)

18 (6.14%)

Native

94 (90.38%)

275 (93.86%)

51 (44.84%)
17 (16.35%)
36 (34.62%)
Medical Data

127 (43.34%)
57 (19.45%)
109 (37.20%)

Ethnicity

Urbanity
Low
Medium
High

0.235

0.579
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Diabetes Mellitus
No

94 (91.26%)

257 (88.01%)

Yes

9 (8.74%)

35 (11.99%)

Hypertension
No

84 (81.55%)

211 (72.51%)

Yes

19 (18.45%)

80 (27.49%)

Kidney disease
No

101 (97.12%)

285 (97.60%)

Yes

3 (2.88%)

7 (2.40%)

General Health
Low
Medium
High

21 (20.19%)
52 (50%)
31 (29.81%)

57 (19.45%)
122 (41.64%)
114 (38.91%)

0.225

Mental Health
Low
Medium
High

14 (13.46%)
44 (42.31%)
46 (44.23%)

25 (8.53%)
99 (33.79%)
169 (57.68%)

0.050

0.368

0.069

0.786

# ≤5 in a 𝜒 2 table is not allowed

Final logistic Regression model – Applied for a self-test (CoPa Kidney check)
B

S.E.

Mental Health 2

Wald

df

Sig.

5.930

2

.052

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Mental Health (1)

.721

.373

3.742

1

.053

2.057

.991

4.273

Mental Health (2)

.490

.246

3.975

1

.046

1.633

1.008

2.644

Constant

-1.301

.166

61.226

1

.000

.272

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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KIDNEY CHECK POSITIVE TESTERS
Independent samples t-test

Age
95 % C.I. of the
Difference

Consult GP

Equal variances assumed
Equal variances not assumed

F

Sig.

t

df

.33
9

.560

.83
3

14827

Sig. (2tailed)
.405

Mean
Difference
.201

Std. Error
Difference
.242

Lower

Upper

-.273

.675

* Significant variables in the model

Independent samples t-test

Body Mass Index
95 % C.I. of the
Difference

Consult GP

Equal variances assumed
Equal variances not
assumed

F

Sig.

t

.277

.599

1.390

14752

.277

.599

1.390

14752

Sig. (2tailed)

df

Mean
Difference

Std. Error
Difference

.165

.10847

.07803

.04447

.26141

.165

.10847

.07803

.04447

.26141

Lower

Upper

* Significant variables in the model

Kidney Check Positive testers - 𝝌𝟐 table
Consult GP

N

Age (SD)

p

Yes

No

3685

11115

Socio-demographic Data
3685 (12.74)

11115 (12.74)

Gender
Women

1906 (51.72%)

5843 (52.57%)

Men

1779 (48.28%)

5272 (47.43%)

Education
Low
Average
High

158 (4.29%)
2223 (60.33%)
1304 (35.39%)

650 (5.85%)
7000 (62.98%)
3465 (31.17%)

0.348

0.373

0.000

Medical Data
Diabetes Mellitus
No

3477 (94.36%)

10506 (94.52%)

Yes

208 (5.64%)

609 (5.48%)

Hypertension
No

2979 (80.84%)

9160 (82.41%)

Yes

706 (19.16%)

1955 (17.59%)

0.703

0.032
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Cardio vascular disease
No

2644 (71.75%)

8221 (73.96%)

Yes

1041 (28.25%)

2894 (26.04%)

High cholesterol
No

3172 (86.08%)

9758 (87.79%)

Yes

513 (13.92%)

1357 (12.21%)

Myocardial infarction
No

3656 (98.94%)

11059 (99.33%)

Yes

39 (1.06%)

75 (0.67%)

Cerebrovascular accident
No

3660 (99.32%)

11040 (99.33%)

Yes

25 (0.68%)

75 (0.67%)

Narrowed arteries
No

3655 (99.19%)

11013 (99.08%)

Yes

30 (0.81%)

102 (0.92%)

0.008

0.007

0.021

0.981

0.562

Smoking
No
No, , in the past
Yes

1517 (41.17%)
1684 (45.70%)
484 (13.13%)

4298 (39.67%)
5041 (45.35%)
1776 (15.98%)

Alcohol
Never

1947 (52.69%)

5467 (49.10%)

Low usage

1052 (28.47%)

3345 (30.04%)

Average usage

568 (15.37%)

1842 (16.54%)

Extensive usage

128 (3.46%)

480 (4.31%)

General Health
Low
Medium
High

713 (19.35%)
2200 (59.70%)
772 (20.95%)

1994 (17.94%)
6952 (62.55%)
2169 (19.51%)

Other cardio
vascular disease
No

3554 (96.45%)

10758 (96.79%)

Yes

131 (3.55%)

357 (3.21%)

BMI (SD)

3662 (4.07)

11063 (4.11)

0.156

Urbanity
Small
Average
Strong

1366 (37.07%)
855 (23.20%)
1464 (39.73%)

4150 (37.34%)
2703 (24.32%)
4262 (38.34%)

0.240

0.000

0.001

0.009

0.312

# ≤5 in a 𝜒 2 table is not allowed
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Final logistic Regression model – Consult GP (Kidney check positive testers)
B
Education*

S.E.

1

Wald

df

Sig.

29.245

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education (1)

-.447

.096

21.813

1

.000

.640

.530

.772

Education (2)

-.163

.041

15.678

1

.000

.850

.784

.921

High Cholesterol* 1

-.176

.057

9.595

1

.002

.839

.751

.938

11.428

2

.003

Smoking* 2
Smoking (1)

.202

.061

10.860

1

.001

1.224

1.085

1.380

Smoking (2)

.177

.059

8.933

1

.003

1.193

1.063

1.340

11.568

3

.009

Alcohol* 2
Alcohol (1)

.247

.104

5.629

1

.018

1.280

1.044

1.569

Alcohol (2)

.134

.106

1.596

1

.206

1.144

.929

1.408

Alcohol (3)

.134

.111

1.457

1

.227

1.143

.920

1.421

8.940

2

.011

General Health* 2
General Health (1)

-.036

.062

.329

1

.566

.965

.854

1.090

General Health (2)

-.133

.051

6.859

1

.009

.875

.792

.967

Constant

-1.087

.126

73.928

1

.000

.337

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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PC CMR CONSULT GP
Independent samples t-test

BMI index
95 % C.I. of the
Difference

Consult GP

Equal variances assumed
Equal variances not
assumed

F

Sig.

t

df

Sig. (2tailed)

Mean
Difference

Std. Error
Difference

Lower

.052

.821

.725

91

.470

-.61870

.85339

2.31386

1.07646

.720

67.599

.474

-.61870

.85899

2.33298

1.09558

Upper

* Significant variables in the model

PC CMR Consult GP - 𝝌𝟐 table

Consult GP
N

p

Yes

No

33

57

Socio-demographic Data
Age category
40 – 45

6 (18.18%)

16 (28.06%)

46- 50

15 (45.45%)

21 (36.84%)

51 – 55

12 (36.36%)

20 (35.09%)

Gender
Women
Men

25 (75.76%)
8 (24.24%)

40 (70.18%)
17 (29.82%)

Education
Low
Average
High

6 (18.18%)
23 (69.70%)
4 (12.12%)

12 (21.05%)
30 (52.63%)
15 (26.32%)

Ethnic background
Immigrant

6 (18.18%)

8 (14.04%)

Native

27 (81.82%)

49 (85.96%)

Marital status
Alone
Married
Living together

3 (9.09%)
1 (3.03%)
29 (87.88%)

3 (5.26%)
1 (1.75%)
53 (92.98%)

0.540

0.569

0.211

0.601

0.715

Medical Data
BMI category
Underweighted

1 (3.03%)

3 (5.26%)

Normal BMI

13 (39.39%)

24 (42.11%)

Overweighed

12 (36.36%)

23 (40.35%)

Obese

7 (21.21%)

7 (12.28%)

0.699
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Alcohol Usage
Never
Low usage
Moderate usage
Extensive usage

24 (72.73%)
4 (12.12%)
4 (12.12%)
1 (3.03%)

34 (59.65%)
14 (24.56%)
5 (8.77%)
4 (7.02%)

Physical activity
Inactive
Average
Norm

1 (3.03%)
16 (48.48%)
16 (48.48%)

2 (3.57%)
34 (60.71%)
20 (35.71%)

0.495

Smoking
No
No, in the past
Yes

13 (38.24%)
14 (41.18%)
7 (20.59%)

21 (34.43%)
31 (50.82%)
9 (14.75%)

0.428

General Health
Low
Medium
High

2 (6.06%)
24 (72.73%)
7 (21.21%)

12 (21.05%)
31 (54.39%)
14 (24.56%)

0.118

Increased sugar level
or diabetes
No

28 (84.85%)

48 (84.21%)

Yes

5 (15.15%)

9 (15.79%)

Diabetes in family
Yes

15 (45.45%)

25 (43.86%)

No

18 (54.55%)

32 (56.14%)

Cardio vascular disease
In family
Yes
No

21 (63.64%)
12 (36.36%)

27 (47.37%)
30 (52.63%)

0.136

BMI (SD)

33 (4.03)

57 (3.98)

0.551

Sig.

Exp.(B)

0.391

0.936

0.883

# ≤5 in a 𝜒 2 table is not allowed

Final logistic Regression model – Consult GP (PC CMR)
B
Cardio Vascular Disease
2

Constant

S.E.

Wald

df

-.673

.442

2.315

1

.128

.510

-.276

.283

.955

1

.329

.759

95% C.I. for EXP(B)
Lower

Upper

.214

1.214

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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PC CMR PERFORMED TEST
Independent samples t-test

BMI index
95 % C.I. of the
Difference

Performed test

Equal variances assumed
Equal variances not
assumed

F

Sig.

t

df

Sig.
(2tailed)

Mean
Difference

Std. Error
Difference

Lower

Upper

3.087

.080

1.580

424

.115

.61437

.38887

.14998

1.37872

1.518

307.022

.130

.61437

.40477

.18210

1.41084

* Significant variables in the model

PC CMR Performed test - 𝝌𝟐 table
Performed Test
N

p

Yes

No

250

156

Socio-demographic Data
Age category
40 – 50

72 (28.80%)

47 (30.13%)

51 – 60

113 (45.20%)

76 (48.72%)

60+

65 (26%)

33 (21.15%)

Gender
Women
Men

171 (68.40%)
79 (31.60%)

97 (62.58%)
58 (37.42%)

Education
Low
Average
High

54 (21.60%)
125 (50%)
71 (28.40%)

45 (28.85%)
76 (48.72%)
35 (22.44%)

Ethnic background
Immigrant

40 (16%)

20 (12.82%)

Native

210 (84%)

136 (87.18%)

Marital status
Alone
Married
Living together

35 (14%)
7 (2.80%)
208 (83.20%)

35 (22.40%)
3 (1.92%)
118 (75.64%)

0.536

0.229

0.182

0.380

0.084
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Medical Data

BMI category
Underweighted
Normal BMI
Overweighed
Obese

11 (4.40%)
116 (46.40%)
101 (40.40%)
22 (8.80%)

11 (7.05%)
62 (39.74%)
60 (38.46%)
23 (14.74%)

0.151

Alcohol Usage
Never

161 (64.40%)

77 (49.36%)

Low usage

56 (22.40%)

37 (23.72%)

Moderate usage
Extensive usage

25 (10%)
8 (3.20%)

32 (20.51%)
10 (6.41%)

Physical activity
Inactive
Average
Norm

10 (4.05%)
131 (53.90%)
106 (42.91%)

6 (4%)
79 (52.67%)
65 (43.33%

0.997

Smoking
No
No, , in the past
Yes

105 (42%)
107 (42.80%)
38 (15.20%)

69 (44.23%)
55 (35.26%)
32 (20.31%)

0.217

General Health
Low
Medium
High

30 (12%)
153 (61.20%)
67 (26.80%)

18 (11.54%)
93 (59.62%)
45 (28.45%)

0.904

Increased sugar level
or diabetes
No

227 (90.80%)

149 (95.51%)

Yes

23 (9.20%)

7 (4.49%)

Diabetes in family
No

176 (70.40%)

115 (74.19%)

Yes

74 (29.60%)

40 (25.81%)

Cardio vascular disease
In family
No

170 (68%)

106 (67.95%)

Yes

80 (32%)

50 (32.05%)

BMI (SD)

250 (3.63)

156 (4.38)

0.004

0.077

0.409

0.991

0.073

# ≤5 in a 𝜒 2 table is not allowed
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Final logistic Regression model – Performed test (PC CMR)
B
BMI *

2

-.052

S.E.
.026

Alcohol * 2

Wald

df

Sig.

3.856

1

.050

13.801

3

.003

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

.950

.902

1.000

Alcohol (1)

1.014

.496

4.168

1

.041

2.755

1.041

7.290

Alcohol (2)

.684

.522

1.717

1

.190

1.981

.713

5.509

Alcohol (3)

.005

.546

.000

1

.992

1.005

.345

2.931

Constant

1.055

.806

1.715

1

.190

2.873

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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APPEXDIX D – BACKWARD LOGRESSION STEPS
KIDNEY CHECK COPA ACQAINTANCE OF A PROGRAM - BACKWARD LOGISTIC REGRESSION STEPS
Kidney check CoPa – Acquaintance of a program – Backward logistic regression – step 1
B
Gender(1) 1

.283

S.E.
.165

Education 1

Wald

df

Sig.

2.947

1

.086

13.864

2

.001

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

1.327

.961

1.832

Education(1)

-.684

.369

3.431

1

.064

.505

.245

1.041

Education(2)

.441

.177

6.234

1

.013

1.555

1.100

2.198

Ethnicity(1) 1*

.387

.285

1.838

1

.175

1.472

.842

2.575

Constant

-.324

.287

1.277

1

.258

.723

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables

Kidney check CoPa – Acquaintance of a program – Backward logistic regression – step 2
B
Gender(1) *
1

.301

S.E.
.164

Education 1

Wald

df

Sig.

3.366

1

.067

13.824

2

.001

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

1.351

.980

1.863

Education(1)

-.635

.367

2.992

1

.084

.530

.258

1.088

Education(2)

.459

.176

6.796

1

.009

1.582

1.121

2.234

Constant

.006

.150

.002

1

.967

1.006

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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Kidney check CoPa – Acquaintance of a program – Backward logistic regression – step 3 (Significant final model)
B
Education *

S.E.

1

Wald

df

Sig.

16.503

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education (1)

-.611

.366

2.784

1

.095

.543

.265

1.113

Education (2)

.522

.172

9.150

1

.002

1.685

1.202

2.362

Constant

.114

.138

.685

1

.408

1.121

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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KIDNEY CHECK COPA APPLIED TEST BACKWARD LOGISTIC REGRESSION STEPS

Kidney check CoPa – Applied test – Backward logistic regression – step 1
B
Hypertension(1)

2

.493

S.E.
.290

Mental Health 2

Wald

df

Sig.

2.881

1

.090

7.446

2

.024

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

1.637

.927

2.893

Mental Health(1)

-.800

.379

4.445

1

.035

.449

.214

.945

Mental Health(2)

-.220

.385

.326

1

.568

.803

.377

1.708

4.147

2

.126

Income 1 *
Income(1)

-.781

.399

3.835

1

.050

.458

.210

1.001

Income(2)

-.300

.250

1.440

1

.230

.741

.453

1.210

Constant

-.687

.432

2.523

1

.112

.503

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables

Kidney check CoPa – Applied test – Backward logistic regression – step 2
B
Hypertension(1) *
2

.533

S.E.
.288

Mental Health 2

Wald

df

Sig.

3.419

1

.064

6.504

2

.039

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

1.704

.969

2.999

Mental Health(1)

-.762

.376

4.100

1

.043

.467

.223

.976

Mental Health(2)

-.242

.382

.399

1

.527

.785

.371

1.662

Constant

-.972

.400

5.902

1

.015

.378

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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Kidney check CoPa – Applied test – Backward logistic regression – step 3 (not significant final model)
B
Mental Health

S.E.

2

Wald

df

Sig.

5.930

2

.052

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Mental Health (1)

-.721

.373

3.742

1

.053

.486

.234

1.010

Mental Health (2)

-.231

.380

.370

1

.543

.794

.377

1.671

Constant

-.580

.334

3.017

1

.082

.560

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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KIDNEY CHECK POSITIVE TESTERS CONSULT GP BACKWARD LOGISTIC REGRESSION STEPS

Kidney check positive testers – Consult GP – Backward logistic regression – step 1
B

S.E.

Education 1

Wald

df

Sig.

27.966

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education(1)

-.444

.097

21.016

1

.000

.642

.531

.776

Education(2)

-.160

.041

14.907

1

.000

.852

.786

.924

Hypertension(1) 2

-.095

.085

1.234

1

.267

.910

.770

1.075

CVD(1) * 2

.001

.092

.000

1

.987

1.001

.836

1.199

High cholesterol(1) 2

-.140

.079

3.112

1

.078

.869

.744

1.016

MI(1) 2

-.380

.202

3.526

1

.060

.684

.460

1.017

12.177

2

.002

Smoking 2
Smoking(1)

.210

.062

11.626

1

.001

1.234

1.093

1.392

Smoking(2)

.184

.060

9.407

1

.002

1.202

1.069

1.352

10.789

3

.013

Alcohol 2
Alcohol(1)

.241

.105

5.309

1

.021

1.272

1.037

1.561

Alcohol(2)

.132

.107

1.523

1

.217

1.141

.925

1.406

Alcohol(3)

.132

.111

1.405

1

.236

1.141

.917

1.420

8.309

2

.016

General Health 2
General Health(1)

-.037

.064

.332

1

.564

.964

.850

1.092

General Health(2)

-.130

.052

6.328

1

.012

.878

.793

.972

BMI 2

-.008

.005

2.644

1

.104

.992

.982

1.002

Constant

-.465

.276

2.838

1

.092

.628

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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Kidney check positive testers – Consult GP – Backward logistic regression – step 2
B
Education

S.E.

1

Wald

df

Sig.

27.976

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education(1)

-.444

.097

21.031

1

.000

.642

.531

.776

Education(2)

-.160

.041

14.907

1

.000

.852

.786

.924

Hypertension(1) 2

-.094

.053

3.096

1

.079

.911

.821

1.011

High Cholesterol(1)

-.139

.060

5.372

1

.020

.870

.774

.979

MI(1) 2

-.380

.202

3.543

1

.060

.684

.461

1.016

12.177

2

.002

Smoking 2
Smoking(1)

.210

.062

11.628

1

.001

1.234

1.093

1.392

Smoking(2)

.184

.060

9.407

1

.002

1.202

1.069

1.352

10.802

3

.013

Alcohol 2
Alcohol(1)

.241

.104

5.309

1

.021

1.272

1.037

1.561

Alcohol(2)

.132

.107

1.523

1

.217

1.141

.925

1.406

Alcohol(3)

.132

.111

1.405

1

.236

1.141

.917

1.420

8.309

2

.016

General Health 2
General Health(1)

-.037

.064

.332

1

.564

.964

.851

1.092

General Health(2)

-.130

.052

6.334

1

.012

.878

.793

.972

BMI * 2

-.008

.005

2.648

1

.104

.992

.982

1.002

Constant

-.466

.272

2.926

1

.087

.628

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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Kidney check positive testers – Consult GP – Backward logistic regression – step 3
B
Education

S.E.

1

Wald

df

Sig.

29.857

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education(1)

-.451

.096

22.217

1

.000

.637

.528

.768

Education(2)

-.165

.041

16.093

1

.000

.848

.782

.919

Hypertension(1) * 2

-.071

.052

1.856

1

.173

.931

.841

1.032

High Cholesterol(1) 2

-.139

.060

5.443

1

.020

.870

.774

.978

MI(1) 2

-.370

.202

3.364

1

.067

.691

.465

1.026

10.897

2

.004

Smoking 2
Smoking(1)

.199

.061

10.547

1

.001

1.220

1.082

1.376

Smoking(2)

.169

.059

8.106

1

.004

1.184

1.054

1.330

11.335

3

.010

Alcohol 2
Alcohol(1)

.248

.104

5.673

1

.017

1.281

1.045

1.571

Alcohol(2)

.137

.106

1.660

1

.198

1.147

.931

1.413

Alcohol(3)

.138

.111

1.546

1

.214

1.148

.924

1.427

8.561

2

.014

General Health 2
General Health(1)

-.021

.063

.108

1

.742

.980

.866

1.108

General Health(2)

-.124

.051

5.921

1

.015

.883

.799

.976

Constant

-.698

.230

9.179

1

.002

.497

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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Kidney check positive testers – Consult GP – Backward logistic regression – step 4
B
Education

S.E.

1

Wald

df

Sig.

29.281

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education(1)

-.447

.096

21.818

1

.000

.640

.530

.771

Education(2)

-.163

.041

15.722

1

.000

.850

.784

.921

High Cholesterol(1) 2

-.162

.057

7.969

1

.005

.851

.760

.952

MI(1) * 2

-.379

.201

3.542

1

.060

.684

.461

1.016

11.451

2

.003

Smoking 2
Smoking(1)

.203

.061

10.947

1

.001

1.225

1.086

1.381

Smoking(2)

.176

.059

8.822

1

.003

1.192

1.062

1.339

11.462

3

.009

Alcohol 2
Alcohol(1)

.246

.104

5.578

1

.018

1.278

1.043

1.568

Alcohol(2)

.133

.106

1.577

1

.209

1.143

.928

1.407

Alcohol(3)

.134

.111

1.452

1

.228

1.143

.920

1.421

8.709

2

.013

General Health 2

General Health(1)

-.031

.062

.247

1

.619

.970

.858

1.095

General Health(2)

-.130

.051

6.495

1

.011

.878

.795

.970

Constant

-.725

.230

9.967

1

.002

.484

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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Kidney check positive testers – Consult GP – Backward logistic regression – step 5 (significant final model)
B
Education *

S.E.

1

Wald

df

Sig.

29.245

2

.000

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education (1)

-.447

.096

21.813

1

.000

.640

.530

.772

Education (2)

-.163

.041

15.678

1

.000

.850

.784

.921

High Cholesterol * 2

-.176

.057

9.595

1

.002

.839

.751

.938

11.428

2

.003

Smoking * 2
Smoking (1)

.202

.061

10.860

1

.001

1.224

1.085

1.380

Smoking (2)

.177

.059

8.933

1

.003

1.193

1.063

1.340

11.568

3

.009

Alcohol * 2
Alcohol (1)

.247

.104

5.629

1

.018

1.280

1.044

1.569

Alcohol (2)

.134

.106

1.596

1

.206

1.144

.929

1.408

Alcohol (3)

.134

.111

1.457

1

.227

1.143

.920

1.421

8.940

2

.011

General Health * 2
General Health (1)

-.036

.062

.329

1

.566

.965

.854

1.090

General Health (2)

-.133

.051

6.859

1

.009

.875

.792

.967

Constant

-1.087

.126

73.928

1

.000

.337

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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PC CMR CONSULT GP BACKWARD LOGISTIC REGRESSION STEPS
Kidney check positive testers – Consult GP – Backward logistic regression – step 1
B
General Health *

S.E.

2

Wald

df

Sig.

4.450

2

.108

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

General Health(1)

1.128

.901

1.565

1

.211

3.088

.528

18.070

General Health(2)

1.652

.821

4.046

1

.044

5.219

1.043

26.108

CVZ in family(1) 2

-.794

.457

3.016

1

.082

.452

.185

1.108

Constant

-1.558

.777

4.024

1

.045

.211

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables

Kidney check positive testers – Consult GP – Backward logistic regression – step 2 (not significant final model)
B
CVD in family

2

Constant

S.E.

Wald

df

Sig.

Exp.(B)

-.673

.442

2.315

1

.128

.510

-.276

.283

.955

1

.329

.759

95% C.I. for EXP(B)
Lower

Upper

.214

1.214

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables
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PC CMR PERFORMED TEST BACKWARD LOGISTIC REGRESSION STEPS
PC CMR – Performed test – Backward logistic regression – step 1
B

S.E.

Education 1

Wald

df

Sig.

3.181

2

.204

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education(1)

-.541

.305

3.141

1

.076

.582

.320

1.059

Education(2)

-.237

.268

.784

1

.376

.789

.467

1.333

4.685

2

.096

Marital status 1
Marital status(1)

-.595

.281

4.490

1

.034

.551

.318

.956

Marital status(2)

.186

.731

.065

1

.799

1.204

.287

5.049

BMI 2

-.107

.064

2.810

1

.094

.899

.793

1.018

4.132

3

.248

BMI category * 2
BMI category (1)

-1.281

1.044

1.505

1

.220

.278

.036

2.150

BMI category(2)

-.318

.731

.190

1

.663

.728

.174

3.046

BMI category(3)

-.034

.525

.004

1

.949

.967

.345

2.706

12.464

3

.006

Alcohol 2
Alcohol(1)

.930

.514

3.280

1

.070

2.535

.926

6.938

Alcohol(2)

.492

.541

.826

1

.364

1.635

.566

4.726

Alcohol(3)

-.037

.564

.004

1

.948

.964

.319

2.910

Diabetes(1) 2

-.720

.462

2.423

1

.120

.487

.197

1.205

Constant

3.823

2.300

2.763

1

.096

45.758

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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PC CMR – Performed test – Backward logistic regression – step 2
B

S.E.

Education * 1

Wald

df

Sig.

3.631

2

.163

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Education(1)

-.574

.303

3.592

1

.058

.563

.311

1.020

Education(2)

-.254

.265

.922

1

.337

.775

.461

1.303

4.936

2

.085

Marital status 1
Marital status(1)

-.608

.279

4.745

1

.029

.544

.315

.941

Marital status(2)

.181

.733

.061

1

.805

1.198

.285

5.042

BMI 2

-.056

.027

4.420

1

.036

.945

.897

.996

12.501

3

.006

Alcohol 2
Alcohol(1)

.957

.507

3.570

1

.059

2.605

.965

7.032

Alcohol(2)

.497

.534

.866

1

.352

1.643

.577

4.676

Alcohol(3)

.008

.557

.000

1

.988

1.008

.338

3.006

Diabetes(1) 2

-.719

.456

2.487

1

.115

.487

.199

1.191

Constant

2.302

.989

5.421

1

.020

9.997

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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PC CMR – Performed test – Backward logistic regression – step 3
B
Marital status

S.E.

1

Wald

df

Sig.

4.629

2

.099

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

Marital status(1)

-.572

.277

4.280

1

.039

.564

.328

.970

Marital status(2)

.312

.720

.188

1

.665

1.366

.333

5.597

BMI 2

-.058

.027

4.721

1

.030

.944

.895

.994

12.363

3

.006

Alcohol 2
Alcohol(1)

.919

.500

3.377

1

.066

2.506

.941

6.676

Alcohol(2)

.519

.527

.968

1

.325

1.680

.598

4.724

Alcohol(3)

-.046

.550

.007

1

.933

.955

.325

2.807

Diabetes(1) * 2

-.696

.454

2.349

1

.125

.499

.205

1.214

Constant

2.069

.957

4.677

1

.031

7.918

Sig.

Exp.(B)

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables

PC CMR – Performed test – Backward logistic regression – step 4
B

S.E.

Marital status * 1

Wald

df

4.833

2

.089

95% C.I. for EXP(B)
Lower

Upper

Marital status(1)

-.589

.276

4.559

1

.033

.555

.323

.953

Marital status(2)

.262

.719

.133

1

.715

1.300

.317

5.326

BMI 2

-.057

.027

4.498

1

.034

.945

.897

.996

13.077

3

.004

Alcohol 2
Alcohol(1)

.966

.499

3.740

1

.053

2.626

.987

6.987

Alcohol(2)

.578

.526

1.209

1

.272

1.783

.636

5.000

Alcohol(3)

-.022

.550

.002

1

.968

.978

.333

2.873

Constant

1.337

.825

2.629

1

.105

3.808

(#) category
* Removed from the model
1 socio-demographic data
2 medical variables
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PC CMR – Performed test – Backward logistic regression – step 5 (significant final model)
B
BMI *

2

-.052

S.E.
.026

Alcohol * 2

Wald

df

Sig.

3.856

1

.050

13.801

3

.003

Exp.(B)

95% C.I. for EXP(B)
Lower

Upper

.950

.902

1.000

Alcohol (1)

1.014

.496

4.168

1

.041

2.755

1.041

7.290

Alcohol (2)

.684

.522

1.717

1

.190

1.981

.713

5.509

Alcohol (3)

.005

.546

.000

1

.992

1.005

.345

2.931

Constant

1.055

.806

1.715

1

.190

2.873

(#) category
* significant variables in the model
1 socio-demographic data
2 medical variables

124

Improving the usefulness and efficiency of a web based prevention program for screening chronic diseases in the general population

APPENDIX E


Zien jullie ook dat gedrag te koppelen is aan medische of socio-demografische characteristieken?



Met wat voor soort media wordt er gewerkt om te communiceren naar de patienten/mensen?



Is dit effectief?



Wat zijn critieke succesfactoren binnen deze preventie campagne?



Wat zou er beter kunnen (verbeterpunten)?



Zijn er meerdere preventieprogramma’s waar jullie ervaring mee hebben?



Hoe zijn deze campagnes verlopen en wat zien jullie als succesfactoren en wat speelt hierin een rol?



Hebben jullie ook invloed op het mediagebruik, wat doen jullie daar zelf aan en welke media worden ingezet?



Wat zijn de geleerde lessen van deze campagne?



Wat zijn de kosten en baten van deze preventie campagne en wegen ze tegen elkaar op?
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SUMMARY POINTS
What was already known on the topic?

The amount of chronic and cardio metabolic diseases increases. Therefore early detection and prevention is getting more important

The popularity of self-tests to detect certain diseases increases but can also cause unnecessary fear by participants and extra costs in health
care.

A passive way of prevention, e.g. posters in the hall of GP’s is ineffective

The most profit on health can be gained by pointing at the less educated people or people with low social economic status

Privacy was the most important reason for not filling in the questionnaire of PC CMR.

Television is an important medium choice for reaching a large part of the general population

Women, natives and people with high social economic status are more willing to participate in a prevention program

Annual tests like serum creatine level should be performed by patients with diabetes mellitus or hypertension according NHG-standards,
while in less than 50% this is the case

It appears that only providing an online way of apply for a prevention program may be a restriction

Immigrant patients should be approached in their mother tongue

What this study has added to the existing knowledge

Certain groups are distinguishable and require extra attention in prevention programs e.g. elderly people, low educated people, people with
a healthy lifestyle and diseased people

A difference in online vs offline information behavior is found where the characteristics education, BMI, alcohol, smoking and cholesterol
are of importance

Immigrants show less participation in prevention, which might be due to lack of understanding, social presence and norms in religion e.g.
consultation by a male GP

Conversations with patients in mature diseased stages are effective in persuading new patients to follow recommended life styles and
interventions

Social media can assist in acquaintance of prevention programs.

Older people need extra consideration in applying for a program because of technical experience, computer knowledge and even physical
accessibility
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