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The current health care system has begun to change. Rising costs, an ageing population, and 
an increase in the number of people with lifestyle related diseases have exposed the need 
for a transformation from a centralized health care model towards one that is user-centered 
and preventive.1,2 In the centralized model, health care is delivered from centralized places 
such as health care institutions and hospitals. Patients have a relatively inactive role in their 
disease management in this model. Evaluations and patient-related measurements are 
primarily conducted within the walls of the health care facility. In contrast, in the user-
centered model, self-management is an important concept. Self-management is defined as 
the tasks that a person must do to monitor their own health and to make adjustments 
towards a satisfying health.3 The patient is more informed, has more responsibility, and is 
even a producer of individual knowledge. This focus on self-management is also reflected in 
a renewed conceptualization of health: ‘the ability to adapt and self-manage in the face of 
social, physical, and emotional challenges’.4 There is a general consensus that shifting the 
focus from ‘care’ to ‘self-management’ is crucial for many patient groups to be able to 
achieve sufficient disease management and subsequently a satisfying quality of life.1,2,5,6  

An important reason for the need of a renewed health care model is the large group 
of people with overweight/obesity and the related chronic diseases. This group has been 
growing rapidly over the last few decades, with now one in every two adults in Europe 
having overweight (BMI 25-30) and one out of six having obesity (BMI>30).7–9 
Overweight/obesity increases the risk of diabetes, cardiovascular diseases, cancer, and 
(neuro-)degenerative deterioration.10 It is well known that lifestyle factors such as physical 
inactivity strongly contribute to the onset of overweight/obesity and type 2 diabetes9,10 
whereas engagement in sufficient physical activity such as 7500-10.000 steps per day is 
associated with major health benefits such as a healthy weight and glucose metabolism, a 
better functional performance, a lower risk for various chronic diseases, and a better quality 
of life.11,12 

However, despite of the widespread evidence of the benefits of physical activity, 
most people do not comply with physical activity recommendations. In addition, attempts to 
increase physical activity within intervention programs, e.g., by education or counseling, are 
often disappointing. For instance, adherence to exercise recommendations of health care 
professionals has been found to be low in people with type 2 diabetes, but also in other 
patient groups.13,14 This low adherence is caused by different reasons, e.g., lack of 
motivation, lack of an adequate exercise plan, and an inadequate building up which causes 
injuries.14 Also, intrapersonal factors (perceived health and beliefs towards physical activity), 
social factors (lack of support from friends or family), organizational factors (lack of 
accessible exercise facilities and costs), and environmental factors (friendly physical activity 
environment) have been determined as being relevant barriers for people with mobility 
problems to engage in physical activity.13 Barriers for exercise in a general middle aged and 
elderly population are partly overlapping: lack of time, tiredness, lack of knowledge how to 
be active, inconvenience of being active, lack of an exercise companion, interference with 

 
 

work or social activities, and lack of exercise facilities.15 Therefore, more knowledge is 
needed on how to overcome these barriers to physical activity and how to increase physical 
activity in the general population, individuals with overweight/obesity, and those with type 2 
diabetes.  

A possible, relatively new approach for stimulation of physical activity is the 
deployment of eHealth technology 1,16 which refers to the use of internet and 
communication technologies to improve health, well-being, and healthcare.16 The 
manifestation of eHealth technology is very varied and can include digital health platforms, 
difference types of self-monitoring devices, smartphone applications, and patient monitoring 
systems. eHealth might have many benefits for health care delivery. For example, health 
data that is electronically uploaded by patients can add valuable information for the health 
care provider for both diagnosis and treatment purposes. In addition, the design and 
manifestation of eHealth technology can be adapted for a specific goal or target group, and 
eHealth can increase access to care (e.g., it is flexible with regard to time and place, or 
individuals who have a rare disease or live in rural areas might receive better access to 
care).1,16,17 Digital self-monitoring devices are a form of eHealth. Self-monitoring devices are 
often wearable devices that enable the user to monitor, for example, physical activity, diet, 
sleep, respiration, heart rate, blood pressure, or blood glucose.18 These self-monitoring 
devices are also known as ‘self-tracking devices’, ‘health self-quantification devices’, or 
simply ‘wearables’. Self-tracking devices are increasingly acknowledged as possible 
facilitators for self-management abilities.18–21 This is because of their ability to empower 
people with insight into their own health data and associated possibilities to stimulate the 
adoption of healthier behavior based on this data. For example, an individual who wants to 
increase his or her exercise activities is now able to gain insight into their current physical 
activity pattern through the use of an activity tracker. Whit this data visualized on an 
internet account or mobile application the user can see the course of their own physical 
activity pattern over time and how this is related to health recommendations such as taking 
a certain number of steps per day. This prevents overestimation of individual physical 
activity behavior and might stimulate making behavioral adjustments in physical activity 
habits, for example, by means of goals, reminders, prompts, and rewards.  

From a theoretical perspective on behavioral change, self-monitoring of behavior is 
known as one of the self-regulation skills that are crucial to motivate and guide the desired 
behavior.22 Another important self-regulation skill is goal-setting. Interventions targeting 
lifestyle behaviors have been shown to be more effective when these self-regulation 
components were included.23,24 Therefore, goal-setting and self-monitoring of behavior are 
used as important Behavioral Change Techniques (BCTs).25,26 Other important BCTs are 
providing information (tips and suggestions on how to increase physical activity), prompting 
review of behavior, providing feedback on behavior, and rewards. All of these BCTs are being 
increasingly incorporated within modern consumer activity trackers.27 What is conceptually 
new about these devices is that they provide the user with objective knowledge about 
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individual daily routines and provide different forms of feedback which stimulates learning.28 
This may enhance sustained behavior change.29,30 

Modern consumer level technology may thus have potential for broad applications 
for both general public health purposes and within health care for specific patient groups. 
However, before activity trackers can be deployed within health care, they must comply with 
certain conditions such as a satisfying reliability and validity. Not much is known yet about 
the reliability and validity of the large number of activity trackers that are currently on the 
market. This information is very important for users, health care providers, and researchers 
in order to be able to rely on information from these devices.  

Another important point of consideration when using self-tracking technology, is 
knowledge about the adoption of these devices. Before self-tracking technology can impact 
behavior, they must be adopted by the user, and there has to be an certain engagement 
with the device.31 Although the development of self-monitoring technology has led to an 
increased number of people who actively engage in self-measurements,18 the sustained use 
of wearable devices by consumers is not yet that high. Several studies on the adoption of 
consumer level self-tracking devices have found that the percentages of people who stopped 
using their device within relative short-term follow up periods may vary between 33 and 
75%.32–35 Factors that influence the adoption of self-monitoring technology are not yet 
completely clear. Factors determined thus far include different types, including personal 
factors, devices factors, and behavioral factors.32–34,36 Not much is known yet about theory 
based behavioral factors that explain adoption of technology. Knowledge about these factors 
is important in order to be able to tailor interventions based on this information, direct 
future developments, or possibly distinguish between people who may or may not be 
suitable for treatment with use of modern consumer level technology. 

When activity trackers are employed as (part of) an intervention to increase physical 
activity, an important condition is knowledge about the potential effects this technology may 
have. At the moment, eHealth including consumer activity trackers is not yet widely used in 
healthcare.16,37,38 In accordance with this, not much is known yet about the impact of these 
devices on lifestyle behaviors and health outcomes both in the general population as well as 
for people who have overweight/obesity, or type 2 diabetes. As described earlier, the use of 
consumer-level self-monitoring devices that can measure physical activity might be an 
effective approach for the incremental increase of physical activity, including people with 
overweight/obesity or individuals who have type 2 diabetes. However, thus far, mostly 
simple pedometers without additional BCTs have been deployed in interventions targeting 
this group, and the evidence for physical activity and health outcome measures such as 
weight/BMI and glycemic control is not yet conclusive.39,40 Therefore, more knowledge is 
needed about the effectiveness of eHealth technology, including the use of activity trackers. 

 

 
 

Aims and outline of this dissertation 

 

This dissertation aims to increase knowledge about the use and effectiveness of eHealth and 
self-monitoring techniques, especially activity trackers, in the current healthcare system. The 
focus will be on the general population as well on people with overweight/obesity and those 
with type 2 diabetes. Three domains will be distinguished.  

The first domain is the reliability and validity of new consumer self-tracking devices. Before 
new technology can be integrated into health care, it must be known whether these devices 
are reliable and valid. Therefore, the purpose of Chapter 2 and 3 is to examine the reliability 
and validity of 20 activity trackers, apps, and smartwatches. 

The second domain focuses on the adoption of self-monitoring devices in the general 
population. For this, the purpose in Chapter 4 is to examine the adoption and factors 
associated with the adoption of self-tracking devices that quantify physical activity, sleep, 
and weight. 

The third domain is about the effect of using consumer level activity-tracking devices and 
eHealth applications in healthy people, people with overweight/obesity, and those with type 
2 diabetes. First, the aim of Chapter 5 is to systematically review all studies done so far to 
the impact of self-monitoring of physical activity on activity levels in people with overweight 
and obesity. In Chapter 6 a randomized controlled trial will be conducted to the effect of a 
modern consumer activity tracker connected to an online lifestyle program on physical 
activity, glycemic control, and other health outcome measures in people with type 2 
diabetes. The purpose of Chapter 7 is to investigate short-term and long-term effects of self-
tracking of physical activity and weight on BMI change in the general population and to what 
extent a change in self-regulation capabilities can explain weight loss. 
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