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Introduction and dissertation outline

Introduction and dissertation outline

As a result of our aging population in Western societies, the patient population is aging 
as well (König et al., 2010). As a consequence, the incidence of serious, age-related illnesses 
such as cancer is also increasing (Siegel, Miller, & Jemal, 2016; Torre et al., 2015). As older 
adults (≥ 65 years) face several age-related problems (cognitive, physical, and functional 
problems), they are at high risk of poor communication with their health care providers 
(Adelman, Greene, & Ory, 2000). To find solutions for age-related communication issues, 
we do not only need to understand what happens inside the consultation room, but we 
also need to investigate what both the patient and healthcare provider bring to the table 
as input for the communication during their consultation. Although a growing body of 
literature is concerned with communication with older cancer patients (Cohen et al., 
2017), we still lack knowledge on relevant communication processes in the context of the 
consultation. This dissertation addresses this gap.

Two major relatively recent communication developments are important to consider. The 
first development regards the input of the patient to the consultation. The Internet is 
increasingly used to search for health information. To illustrate, in 2012, almost half of the 
Dutch population used the Internet to search for health information. In 2017, this number 
has increased to 66.4%. Compared to younger age groups, this increase is substantial for 
the Dutch population aged 65 years and older. In 2012, 27.6% of this group used the Inter-
net to search for health information. Five years later, more than half of them used the 
Internet for health purposes (Statistics Netherlands, 2018). This also applies to the field 
of oncology, where both younger and older patients were found to use the Internet as 
health information source (Van Weert, Bolle, & Muusses, 2014). Research shows that the 
motivation for patients to search for online health information is related to their consul-
tation with a health care provider. They want to prepare for a consultation, or they want 
to complement, validate, or challenge the outcome of the consultation (Caiata-Zufferey, 
Abraham, Sommerhalder, & Schulz, 2010). The first aim of this dissertation is to increase 
our understanding of the effectiveness, use, and value of online information provision 
for older cancer patients. 

The second development is related to the input the healthcare provider can bring to 
the encounter with the patient. In the last decades, multidisciplinary team meetings 
have become standard practice in oncology in The Netherlands (Van Drielen, De Vries, 
Ottevanger, & Hermens, 2012), as well as other countries such as Germany (Hahlweg et 
al., 2015) and the UK (Lamb, Wong, Vincent, Green, & Sevdalis, 2011). During these meet-
ings, healthcare providers from different disciplines exchange information on patients’ 
diagnosis and treatment plan (Taylor et al., 2010). What is proposed as diagnosis or 
treatment plan, subsequently needs to be discussed with the patient. Moreover, what 
is discussed or decided with the patient during a consultation can in turn be used as 
input for the discussion during multidisciplinary team meetings. A relatively new, but 
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highly relevant development, is the participation of geriatricians in multidisciplinary 
team meetings (Hamaker, Schiphorst, Ten Bokkel Huinink, Schaar, & Van Munster, 2014) 
to ensure optimal patient-centered care, tailored to individual age-related problems and 
patient preferences. The second aim of this dissertation is to increase our understanding 
of the decision-making process during multidisciplinary team meetings from a geriatric 
perspective.

A geriatric perspective on communication
Older adults experience several cognitive, physical, functional, and psychological age-re-
lated changes that can affect communication processes inside and outside the clinical 
setting. The extent to which these age-related changes occur can determine the vulner-
ability or frailty of a patient (Shahrokni, Kim, Bosl, & Korc-Grodzicki, 2017). For example, 
communication with vulnerable patients might be indirectly affected because a hospital 
visit in itself is considered a huge burden for patients, which might negatively influence 
their concentration and the ability to process information (Van Weert, & Jansen, 2017).
Older adults experience age-related cognitive changes that may affect the patient’s pro-
cessing of medical information, the ability to recall medical information (i.e., the ability 
to remember and reproduce information), medical compliance and ultimately medical 
outcomes (Brown & Park, 2003). Furthermore, older adults process information more 
slowly than younger ones (Salthouse, 1996), perceive more difficulties in organizing and 
storing information (McGuire, 1996) and experience a reduced capacity to ignore irrele-
vant information (Zacks & Hasher, 1997). 

Additionally, older adults experience age-related physical changes that can negatively 
affect the communication process with healthcare providers. Various studies report 
a relationship between a decrease in sensory functioning and a decrease in cognitive 
functioning (i.e., deterioration in visual or auditory acuity predict change in cognitive 
performance; Baltes & Lindenberger, 1997; Van Boxtel, Van Beijsterveldt, Houx, Anteunis, 
Metsemakers, & Jolles, 2000; Valentijn et al, 2005). Thus, sensory problems may directly 
affect the extent to which information is received (e.g., heard) and indirectly the extent 
to which it is processed, understood and memorized. 

Furthermore, functional changes may result from age-related increases in comorbidity (i.e., 
having more than one (chronic) illness at the same time). Comorbidity is expected to 
influence the communication process in two ways. First, health problems such as heart 
disease and diabetes are, again, known to be related to cognitive problems (Brown, Glass, 
& Park, 2002; Verhaegen, Borchelt, & Smit, 2003). Second, the information that has to be 
provided to patients with comorbidity is more complex, because next to information 
provision about the cancer treatment, these patients also need additional information 
about their other diseases and treatments. This requires a lot of skills from the side of 
the provider, varying from estimating how different treatments and advices interact, but 
also to communicating this clearly to patients. 
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Introduction and dissertation outline

Finally, increasing age is associated with psychological changes. According to the socio-emo-
tional selectivity theory, older adults seek more emotional support, whereas younger 
adults seek for information. Indeed, study results show that older cancer patients have 
more affective information needs (Bolle, Muusses, Smets, Loos, & Van Weert, 2012). More-
over, as their emotional goals move from long-term to short-term, they are more focused 
on how they feel in the moment itself (Carstensen, Isaacowitz, & Charles, 1999).

Although older cancer patients generally experience less anxiety and distress and can 
therefore better emotionally cope with the diagnosis (Linden, Vodermaier, Mackenzie, & 
Greig, 2012), they experience symptoms of depression more often compared to younger 
adults (Nelson et al., 2009). Depression is related to auditory and visual decline (Van 
der Aa, Hilde PA, Comijs, Penninx, Van Rens, & Van Nispen, 2015) and cognitive decline 
(Ravnkilde et al., 2002). The aforementioned age-related changes have implications for 
communication with older cancer patients. 

Communication with older cancer patients during the consultation
Until now, researchers that have addressed the provider-patient interaction specifically 
for older cancer patients, unveiled different communication problems that these patients 
and their providers face. We know for example that older patients only remember a 
small amount of information that has been provided during the consultation ( Jansen et 
al., 2008; Van Weert, Jansen, Spreeuwenberg, Van Dulmen, & Bensing, 2011). Also, infor-
mation and communication needs of older patients are not always fulfilled (Van Weert, 
Bolle, Van Dulmen, & Jansen, 2013). Furthermore, we know that older patients partici-
pate less actively during consultations compared to younger patients (Sparks & Turner, 
2008), including asking fewer questions during consultations (Eggly et al., 2006; Siminoff, 
Graham, & Gordon, 2006). Literature has also addressed the impact of the communication 
style of doctors on older cancer patients and found that a caring communication style 
resulted in highest satisfaction with their doctors (Finkelstein, Carmel, & Bachner, 2017). 

Communication developments in the context of the consultation
Consultations between patients and healthcare providers are not isolated communication 
processes. Both patients and healthcare providers are exposed to other communication 
processes, which can influence the communication during the consultation, such as the 
use of online information by patients and providers’ participation in multidisciplinary team 
meetings during which diagnostic and treatment decisions are made for individual patients. 

Online information provision
As the vast majority of older adults who search for health information on the Internet 
discuss this with their healthcare providers (Lindberg, 2001), we know that patients’ use 
of online health information can affect the communication in the consultation room. 
Combining online health information with interpersonal communication during the 
consultation is even expected to lead to synergy effects in information processing. Syn-
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ergy refers to the effect that occurs when the combination of multiple communication 
modalities exceeds the sum of their individual parts (Naik & Raman, 2003). A media 
source, such as the Internet, and interpersonal communication during consultations can 
both be considered as communication modalities. When people are exposed to multiple 
communication modalities, two psychological processes are expected to be activated 
(Voorveld, Neijens, & Smit, 2010). First, ‘forward encoding’ occurs when a message in the 
first modality ‘primes’ the interest for and attention to a message in the second modality. 
This is expected to result in a deeper processing of the second message (Dijkstra, 2002). 
Second, ‘multiple source perception’ may occur because a message conveyed via multiple 
modalities may be perceived as a more convincing and credible message (Bronner, Neijens, 
& Van Raaij, 2003). Because of the aforementioned problems with information processing, 
older patients can particularly benefit from synergy effects.

There are, however, also some difficulties in using the Internet as a source of health 
information. Both younger and older age groups are confronted with a high variability in 
the quality of health information online (Wald, Dube, & Anthony, 2007). Finding relevant 
health information online can be extremely difficult for older patients in particular (Taha 
& Czaja, 2017) as the cognitive abilities that are required to effectively search for health 
information online, such as higher processing speed, reasoning ability and executive 
function decline by age (Sharit, Taha, Berkowsky, Profita, & Czaja, 2015). This is possibly 
one of the reasons why older patients still heavily rely on their healthcare providers for 
diagnosis and treatment decisions and for information to make those decisions (Xie, 
2009). Integrating tools for online health information provision in regular healthcare 
(e.g., health information presented on hospital websites, patient portals, online self-man-
agement tools, access to personal health records) can provide a solution for hard to find 
and/or low quality information. The online nature of these tools has several benefits in 
the provision of information. Information can easily be tailored to the individual needs 
of the patients and the information can be provided in different modalities (e.g., textual, 
visual, and audiovisual; Bol et al., 2016). Moreover, information can even be tailored to the 
modality preferences of the patient, which has found to be effective in improving recall 
of information on a website with cancer information in older adults (Nguyen et al., 2017).
However, as Schulz et al. (2014) propose in a research agenda for health technologies and 
aging, research should focus on ‘how to best shape and direct our efforts to optimize the 
developments and application of new technologies’. To do so, we need to gain insight 
into existing knowledge on the effectiveness of online health information tools for older 
patients and the conditions under which these tools are effective. Moreover, we still lack 
knowledge on how older cancer patients use and evaluate such tools. This is important to 
consider as aforementioned age-related changes can hinder optimal usage of online tech-
nologies (Becker, 2004; Loos & Romano Bergstrom, 2014; Nayak, Priest, Stuart-Hamilton, 
& White, 2006; Pernice & Nielsen, 2002). The first aim of this dissertation is therefore to 
investigate how online health information tools can be effective for older patients and 
how they are used and evaluated.
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Multidisciplinary decision making
Different healthcare providers are involved in the care of cancer patients. This does not 
only mean that patients are involved in multiple consultations where they communicate 
with different healthcare providers, but also that these healthcare providers, with differ-
ent expertise, communicate with each other about the patient. One of the instances in 
which this formally takes place is during multidisciplinary oncology team meetings. The 
outcomes of this multidisciplinary communication can then be used as input for the 
communication with patients. Vice versa, when healthcare providers gather information 
during consultations with their patients, this can be used as input for deliberation with 
their peers. Multidisciplinary oncology team meetings have several advantages: better 
adherence to guidelines, better diagnostics and better adherence to formulated treatment 
plans (Basta, Bolle, Fockens, & Tytgat, 2017). However, we lack knowledge on whether 
and how age-related characteristics, that determine the frailty or vitality of patients  are 
addressed during these meetings. 

It is important for healthcare providers to gain insight into the frailty or vitality of older 
patients. Older patients that are vital enough for treatment sometimes are undertreated 
(Rutten, Den Dulk, Lemmens, Van de Velde, & Marijnen, 2008), whereas frail patients 
face the risk of overtreatment (Huyse, Stiefel, & De Jonge, 2006; Maas, Janssen-Heijnen, 
Older Rikkert, & Wymenga, 2007). Moreover, existing protocols to guide treatment deci-
sion making are based on clinical trials, from which older patients are often excluded, as 
they form a heterogeneous group due to their age-related changes (Hutchings, Unger, 
Crowley, Coltman, & Albain, 1999). Because of the lack of empirical evidence for treatment 
effectiveness for older patients, information gathering and geriatric evaluation should 
preferably play an important role in the decision-making process. Geriatric evaluation, 
comprising geriatric consultation, Geriatric Screening (GS) or a Comprehensive Geriatric 
Assessment (CGA), can be used to assess the frailty or vitality of the patient by mapping 
the age-related changes an individual  patient is experiencing or dealing with. However, 
we do not know whether and how geriatric evaluation contributes to the decision-mak-
ing process. The second aim of this dissertation is therefore to gain insight into the 
decision-making process concerning older cancer patients during multidisciplinary team 
meetings.

Dissertation outline
Chapter 2, 3, and 4 address the first aim of this dissertation. Chapter 2 describes the 
results of a literature review to assess the effectiveness of online health information 
tools for older patients. These tools were found to be effective in facilitating immedi-
ate, intermediate and long term outcomes in older patients by providing information, 
enhancing information exchange, and promoting self-management. Since we discovered 
that online tools can be effective for older cancer patients, the next step was to find out 
which elements of these tools contributed to their effectiveness. Therefore, chapter 3 
aims to provide a more in-depth understanding (in terms of effective components and 
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usability) of the tools that were found to be effective in the systematic literature review 
described in chapter 3. Unfortunately, these tools were not publicly available (anymore), 
nor a description of the development process and/or usability issues. To address this 
gap, chapter 4 empirically investigates the  older adults’preferences for online health 
information tools, as well as usability they face when using these tools. This can be con-
sidered a start in the systematic development cycle of an online health information tool 
for older cancer patients (Kujala, 2003). With the results of this study we formed a list of 
recommendations to develop  online health information tools for older cancer patients.
To address the second aim, this dissertation investigates the decision-making process for 
older cancer patients during multidisciplinary oncology team meetings, where different 
specialists discuss patient cases (chapter 5). In addition, as this chapter considers the 
decision-making process for older patients specifically, also the role of geriatric evaluation 
and geriatric expertise is investigated in this study. This dissertation concludes with a 
summary of the findings and a general discussion (chapter 6).
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2 This chapter is published as: Bolle, S., Van Weert, J. C. M., Daams, J. G., Loos, E. F.,  de Haes, 
J. C. J. M., & Smets, E. M. A. (2015). Online health information tool effectiveness for older 
patients: a systematic review of the literature. Journal of Health Communication, 20(9), 1067-
1083. doi: 10.1080/10810730.2015.1018637
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Abstract

Online health information tools (OHITs) have been found to be effective in improving 
health outcomes. However, the effectiveness of these tools for older patients has been 
far from clear. This systematic review therefore provides an overview of online health 
information tool effectiveness for older patients using a two-dimensional framework of 
OHIT functions (i.e., immediate, intermediate, and long-term outcomes). Comprehensive 
searches of the PubMed, EMBASE, and PsycINFO databases are conducted to identify 
eligible studies. Articles describing outcomes of patient-directed OHITs in which a mean 
sample or subgroup of age ≥ 65 years was used are included in the literature review. A best 
evidence synthesis analysis provides evidence that OHITs improve self-efficacy, blood 
pressure, hemoglobin levels, and cholesterol levels. Limited evidence is found in support 
of OHIT effects on knowledge, perceived social support, health service utilization, gly-
cemic control, self-care adherence, exercise performance, endurance, and quality of life. 
OHITs seem promising tools to facilitate immediate, intermediate, and long-term out-
comes in older patients by providing information, enhancing information exchange, and 
promoting self-management. However, future studies should evaluate the effectiveness 
of OHITs for older patients to achieve stronger levels of evidence.
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Online health information tool effectiveness for older patients: A systematic review of the literature

Introduction

Information delivery to patients comprises one of the six main functions of medical 
communication (De Haes & Bensing, 2009). Patients require information on their illness 
and associated treatments to manage treatments, cope with the illness, and make well-in-
formed decisions. Moreover, appropriate information can improve patient well-being 
(Finney Rutten, Arora, Bakos, Aziz, & Rowland, 2005). Health information for patients is 
increasingly being disseminated through online tools (e.g., websites and patient portals; 
Eysenbach, 2011). Online health information tools (OHITs) present benefits such as wide-
spread access to tailored health information, interactivity, interpersonal communication, 
social support and anonymity (Cline & Haynes, 2001). Overall, exposure to OHITs has 
increased knowledge in patients, made patients feel more socially supported, and has 
improved patient health-related behaviour and clinical outcomes. However, the authors 
urge that a stronger understanding of OHIT effects on specific patient groups is war-
ranted (Murray, Burns, See Tail, Lai, & Nazareth, 2005). Older patients may benefit from 
OHIT advantages in particular as they are at risk of poor information access because of 
age-related problems such as cognitive decline (Brown & Park, 2003) and sensory impair-
ments (Valentijn et al., 2005). OHITs present solutions given that a large proportion of 
the older population has access to the Internet and uses the Internet to search for health 
information. For example, 85% of the Dutch population between 65 and 75 years of age 
has access to the Internet. Of this group 57% uses the Internet to search for online health 
information (Statistics Netherlands, 2014). Nevertheless, older individuals are less expe-
rienced computer users than younger individuals, partly because of the aforementioned 
age-related problems. Therefore, it is essential that OHITs targeted to older individuals 
are designed according to their needs and abilities. Several web design guidelines have 
been proposed (Becker, 2004). However, while these guidelines address website layout, 
they do not discuss website effectiveness.

Only two reviews have focused on OHIT effectiveness for older patients. We consider 
65 years of age and older as the older age group because this cutoff point has been used 
in other studies that have considered diseases in older patients (Benjamin & Matthias, 
2001; Silliman, Troyan, Guadagnoli, Kaplan, & Greenfield, 1997) while also being used 
by individuals themselves to identify older age (Staudinger & Bluck, 2001). The review 
provided by Marschollek and colleagues (2007), although focused on elderly individuals, 
did not identify studies on patient populations with a mean age of 65 years and older. 
While a more recent review by Stellefson and colleagues (2013) included three studies 
with patient populations of 65 years and older, only Web 2.0 (social media) self-manage-
ment interventions were examined (Bond et al, 2010; Nguyen et al., 2008; Nguyen et al, 
2013). Consequently, few evidence-based guidelines exist for the development of effective 
OHITs for older patients.
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To address this research gap, we continue from the end point of the review by Marschollek 
and colleagues (2007) while broadening the scope of the review by Stellefson and colleagues 
(2013). Therefore, the objective of the current systematic review is to assess the effectiveness 
of OHITs for older patients by (a) providing an overview of OHIT functions and outcomes 
for older patients and (b) assessing the methodological quality of previous studies.

A framework of OHIT functions and outcomes
To structure the results of this review, we propose a two-dimensional framework. OHIT 
outcomes depend on the functions for which these tools are developed. Therefore, the 
first dimension considers OHIT functions. The second relates to older patient outcomes 
in response to OHITs. Bol, Scholz, and colleagues (2013) distinguish three functions of 
patient websites: (a) providing information; (b) enhancing information exchange; and (c) 
promoting self-management. The function of information provision connects patients with 
information on issues such as illnesses and treatments. Information exchange enhancement 
involves sharing information with others or engaging in two-way communication with, 
for example, other patients or health care providers. Self-management promotion helps 
patients engage with illness or treatment management by, for example providing infor-
mation on strategies for coping with side effects. OHITs can consist of multiple functions 
(Lustria, Cortese, Noar, & Glueackauf, 2009).

The second dimension of our framework, focusing on OHIT outcomes, is based on 
the framework developed by De Haes and Bensing (2009), who proposed that medical 
communication function outcomes are partly dependent on the timeframe in which 
outcomes occur: immediate endpoints are outcomes that occur over the course of the 
medical communication; intermediate endpoints occur shortly after the communication 
is facilitated; and longer term endpoints occur at an extended time after the communi-
cation is complete. De Haes and Bensing (2009) designed this framework in relation 
to interpersonal medical communication. Yet, in the behavior change model for Internet 
interventions, a similar distinction is applied. Ritterband, Thorndike, Cox, Kovatchev, and 
Gonder-Frederick (2009) proposed that website use (immediate endpoint) is determined 
by the website itself. The authors posit that website use will lead to mechanisms of 
change (intermediate endpoints), and through these mechanisms individuals will be 
empowered to change their behaviors or may experience improvements in symptoms 
(long-term endpoints). We use these frameworks to design a framework for online health 
communication; immediate outcomes relate to the OHIT usage (e.g., OHIT usage, usabil-
ity, or satisfaction), intermediate outcomes denote outcomes that occur immediately 
following OHIT usage (e.g., information recall, patient participation) or mechanisms that 
influence long-term outcomes (e.g., self-efficacy). Long-term outcomes denote outcomes 
that occur an extended period of time after OHIT usage (e.g., clinical outcomes, quality of 
life, or behavior change). Hence, we distinguish between three functions (i.e., providing 
information, enhancing information exchange, and promoting self-management) and 
three types of outcomes (i.e., immediate, intermediate, and long-term outcomes).
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Method

Search procedure
We searched the PubMed, EMBASE, PsychINFO, Inspec, and Communication & Mass 
Media Complete databases for eligible studies published in peer-reviewed journals from 
Januari 1, 2006, to September 4, 2013. This time filter was chosen because the review by 
Marschollek and colleagues (2007), which searched the same literature until 2006, found 
no studies concerned with OHIT effectiveness for older (≥65 years) patients. The process 
followed for the PubMed search formed the basis for search strategies applied to the other 
electronic databases (see Appendix A). 

Inclusion criteria
A study was included if it described a patient-directed OHIT or an OHIT designed to 
provide information on an illness for general audiences, studied effects on a sample or 
subgroup with a mean age of 65 years or older, used a quantitative design, was published 
in English, and was published in a peer-reviewed journal.

Study selection
The search procedure was developed in collaboration with a clinical librarian (author 
3). After the search process was carried out (by the first author), all titles and abstracts 
were judged by this author and two research assistants who each reviewed half of the 
titles and abstracts as second reviewers. Articles were excluded if they did not meet the 
inclusion criteria. Agreement on title and abstract screening across the reviewers was 
94.3%. Disagreements were resolved through discussion.

Next, the first author carried out a full-text screening to determine whether the article 
content met all of the inclusion criteria. The two research assistants each reviewed half 
of the full-text content as second reviewers. Agreement on the full-text screening across 
the reviewers was 89.4%. If, after discussion, disagreement persisted, a third reviewer 
(second author) was consulted.

Data extraction
The following characteristics were extracted: study design, participants (number of par-
ticipants, mean sample age, sex and type of patients, i.e., diagnosis), OHIT description, 
type of outcome measures and time of measurement, and main results (see Table 2.1).
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Table 2.1 Main characteristics of included studies

Author, 
year of publication,
study design

Study population Description of intervention Outcome(s) Main findings

Berman et al. (2011); pre-
test versus post-test

N = 12 patients with abdominal 
aortic aneurysms; median age = 73 

Interactive, personalized, computer-based decision 
support tool. 

Knowledge and decisional conflict. Patients’ knowledge increased after using the tool compared to before 
using the tool and decisional conflict decreased after using the tool.

Bol, Smets, et al. (2013); 
non-clinical RCT

N = 169 lung cancer patients; 
younger patients (< 65 years): n = 
95; mean age = 54.2; 
older patients (≥65 years): n = 74; 
mean age = 70.5

Website with information on a lung cancer 
treatment. Three versions were tested: a webpage 
with text only information, text with a non-
personalized video and text with a personalized 
video.

Website satisfaction and recall of 
cancer related information.

Patients were more satisfied with the comprehensibility, attractiveness, 
and the emotional support from the website when information was 
presented as text with personalized video compared to text only. Older 
patients recalled less information correctly than younger patients, except 
when controlled for Internet use.

Bol, Van Weert, et al. 
(2013); non-clinical RCT

N = 436 non-patients; younger 
adults (<65 years): n = 271; mean 
age = 47.5; older adults (≥ 65 
years): n = 165; mean age = 70.3

Website with information on a lung cancer 
treatment. Three different websites were compared: 
a website with text only, a website with text and 
cognitive illustrations, and a website with text and 
affective illustrations.

Website satisfaction, recall of 
information.

Older adults were more satisfied with perceived emotional support from 
the website than younger adults. Being more emotionally satisfied with 
the website led to greater recall of information for older adults, but not for 
younger adults. 

Bond et al. (2007); RCT N = 62 patients with diabetes; 
control group: n = 31; mean age = 
68.2; intervention group: n = 31; 
mean age = 66.2

Website where patients enter blood glucose 
readings, exercise programs, weight changes, blood 
pressure, and medication data. Nurse contacts the 
patient in case of changes via e-mail or instant-
messaging/chat. Weekly online educational 
discussion group via MSN Messenger software.

Hemoglobin and cholesterol levels, 
blood pressure. 

Significant reductions in hemoglobin and cholesterol levels, weight, blood 
pressure in the intervention versus the control group.

Bond et al. (2010); RCT Same study population as Bond 
et al. (2007)

Same intervention as Bond et al. (2007). Depression, quality of life, social 
support and self-efficacy.

The intervention group showed significant improvement, compared to the 
control group on measures of depression, quality of life, social support and 
self-efficacy.

Finkelstein et al. (2011); 
RCT

N= 84 frail older people 
living independently in home 
community; mean age = 79; 
intervention group: n = 40; 
control group: n = 44

Web portal allowing videoconferencing and 
electronic messaging between home care nurses 
and clients, ordering health-related and home care 
services, access to health related information and 
general access to the Internet.

Perception, satisfaction and 
utilization.

Intervention group was significantly more positive towards technology 
compared to baseline and control group. The intervention group indicated 
that overall the telehealth service met their expectations and they would 
recommend it to others. Intervention subjects made fewer visits in all 
categories of (home) care utilization.

Hill-Kayser et al. (2011); 
Survey

N = 26 older cancer survivors (>70 
years)

A web-based tool for the creation of survivorship 
care plans. It allows users to enter information 
regarding demographics, diagnosis, and treatment 
and produces customized care plans.

Satisfaction with the tool. High levels of satisfaction.

Homenko et al. (2010); 
Survey

N = 74 patients with diabetes; 
mean age = 73.5 years; Food secure 
patients: n = 57; mean age = 74.1; 
Mild food insecure patients (n = 
17; mean age = 71.6)

IDEATel intervention consisting of four functions: 
(1) Videoconferencing with nurse case managers, 
(2) Remote monitoring of glucose and blood 
pressure, (3) a Web portal providing access to 
patients’ own clinical data and secure Web-based 
messaging with nurse case managers; and (4) 
access to education Web site.

The ability to purchase and consume 
appropriate meals; adherence to 
dietitians’ advice; glycemic control.

Both groups purchased fresh produce and considered the dietitian’s advice 
when purchasing food. Both groups report similar adherence to dietitians’ 
advice and had similar glycemic control.

Kerr et al. (2010); Survey N = 168 patients with coronary 
heart disease, mean age = 66.8

The Comprehensive Health Enhancement and 
Social Support (CHESS) Living with Heart Disease 
web-based intervention provided interactive 
information, behavior change support, and peer 
and expert support components.

Level of intervention use and use of 
different intervention components.

Participants that were older and had experience using the Internet, were 
more likely to make some or high use of the intervention.

McKinstry et al. (2013); 
RCT

Subgroup analysis of 
hypertension patients ≥ 70 years: 
intervention group: n = 42, control 
group: n = 43

Self-measurement and transmission of blood 
pressure reading to a secure website for review by 
the attending nurse or doctor and participant, with 
optional automated patient decision support by 
text or email for six months.

Average daytime ambulatory systolic 
blood pressure (measured at six 
months).

Intervention was more effective in lowering daytime systolic and diastolic 
ambulatory blood pressure than was usual care. There were no significant 
differences between the age group of patients ≥ 70 and patients < 70.
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Author, 
year of publication,
study design

Study population Description of intervention Outcome(s) Main findings

Berman et al. (2011); pre-
test versus post-test

N = 12 patients with abdominal 
aortic aneurysms; median age = 73 

Interactive, personalized, computer-based decision 
support tool. 

Knowledge and decisional conflict. Patients’ knowledge increased after using the tool compared to before 
using the tool and decisional conflict decreased after using the tool.

Bol, Smets, et al. (2013); 
non-clinical RCT

N = 169 lung cancer patients; 
younger patients (< 65 years): n = 
95; mean age = 54.2; 
older patients (≥65 years): n = 74; 
mean age = 70.5

Website with information on a lung cancer 
treatment. Three versions were tested: a webpage 
with text only information, text with a non-
personalized video and text with a personalized 
video.

Website satisfaction and recall of 
cancer related information.

Patients were more satisfied with the comprehensibility, attractiveness, 
and the emotional support from the website when information was 
presented as text with personalized video compared to text only. Older 
patients recalled less information correctly than younger patients, except 
when controlled for Internet use.

Bol, Van Weert, et al. 
(2013); non-clinical RCT

N = 436 non-patients; younger 
adults (<65 years): n = 271; mean 
age = 47.5; older adults (≥ 65 
years): n = 165; mean age = 70.3

Website with information on a lung cancer 
treatment. Three different websites were compared: 
a website with text only, a website with text and 
cognitive illustrations, and a website with text and 
affective illustrations.

Website satisfaction, recall of 
information.

Older adults were more satisfied with perceived emotional support from 
the website than younger adults. Being more emotionally satisfied with 
the website led to greater recall of information for older adults, but not for 
younger adults. 

Bond et al. (2007); RCT N = 62 patients with diabetes; 
control group: n = 31; mean age = 
68.2; intervention group: n = 31; 
mean age = 66.2

Website where patients enter blood glucose 
readings, exercise programs, weight changes, blood 
pressure, and medication data. Nurse contacts the 
patient in case of changes via e-mail or instant-
messaging/chat. Weekly online educational 
discussion group via MSN Messenger software.

Hemoglobin and cholesterol levels, 
blood pressure. 

Significant reductions in hemoglobin and cholesterol levels, weight, blood 
pressure in the intervention versus the control group.

Bond et al. (2010); RCT Same study population as Bond 
et al. (2007)

Same intervention as Bond et al. (2007). Depression, quality of life, social 
support and self-efficacy.

The intervention group showed significant improvement, compared to the 
control group on measures of depression, quality of life, social support and 
self-efficacy.

Finkelstein et al. (2011); 
RCT

N= 84 frail older people 
living independently in home 
community; mean age = 79; 
intervention group: n = 40; 
control group: n = 44

Web portal allowing videoconferencing and 
electronic messaging between home care nurses 
and clients, ordering health-related and home care 
services, access to health related information and 
general access to the Internet.

Perception, satisfaction and 
utilization.

Intervention group was significantly more positive towards technology 
compared to baseline and control group. The intervention group indicated 
that overall the telehealth service met their expectations and they would 
recommend it to others. Intervention subjects made fewer visits in all 
categories of (home) care utilization.

Hill-Kayser et al. (2011); 
Survey

N = 26 older cancer survivors (>70 
years)

A web-based tool for the creation of survivorship 
care plans. It allows users to enter information 
regarding demographics, diagnosis, and treatment 
and produces customized care plans.

Satisfaction with the tool. High levels of satisfaction.

Homenko et al. (2010); 
Survey

N = 74 patients with diabetes; 
mean age = 73.5 years; Food secure 
patients: n = 57; mean age = 74.1; 
Mild food insecure patients (n = 
17; mean age = 71.6)

IDEATel intervention consisting of four functions: 
(1) Videoconferencing with nurse case managers, 
(2) Remote monitoring of glucose and blood 
pressure, (3) a Web portal providing access to 
patients’ own clinical data and secure Web-based 
messaging with nurse case managers; and (4) 
access to education Web site.

The ability to purchase and consume 
appropriate meals; adherence to 
dietitians’ advice; glycemic control.

Both groups purchased fresh produce and considered the dietitian’s advice 
when purchasing food. Both groups report similar adherence to dietitians’ 
advice and had similar glycemic control.

Kerr et al. (2010); Survey N = 168 patients with coronary 
heart disease, mean age = 66.8

The Comprehensive Health Enhancement and 
Social Support (CHESS) Living with Heart Disease 
web-based intervention provided interactive 
information, behavior change support, and peer 
and expert support components.

Level of intervention use and use of 
different intervention components.

Participants that were older and had experience using the Internet, were 
more likely to make some or high use of the intervention.

McKinstry et al. (2013); 
RCT

Subgroup analysis of 
hypertension patients ≥ 70 years: 
intervention group: n = 42, control 
group: n = 43

Self-measurement and transmission of blood 
pressure reading to a secure website for review by 
the attending nurse or doctor and participant, with 
optional automated patient decision support by 
text or email for six months.

Average daytime ambulatory systolic 
blood pressure (measured at six 
months).

Intervention was more effective in lowering daytime systolic and diastolic 
ambulatory blood pressure than was usual care. There were no significant 
differences between the age group of patients ≥ 70 and patients < 70.
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Table 2.1 Main characteristics of included studies

Author, 
year of publication,
study design

Study population Description of intervention Outcome(s) Main findings

Mewton et al. (2013); Pre-
test versus post-test

Individuals seeking psychiatric 
treatment. Subgroup 60+ years: n 
= 225; Mean age = 65.4 (obtained 
from personal contact with 
author)

This Way Up: Internet delivered cognitive 
behavioral therapy. The course consisted of six 
fully automated, unassisted online lessons. Content 
was presented in the form of an illustrated story 
in which the character gains mastery over their 
symptoms with the help of a clinician. At the end 
of each lesson the patient downloaded “homework” 
tasks.

Adherence to the six lessons course, 
psychological distress, disability 
(measured with the same measure for 
health related quality of life

Older adults were more likely to complete all six lessons when compared 
with their younger counterparts. There were significant reductions 
in psychological distress and quality of life from baseline to post-
intervention. Results did not differ significantly across age groups.

Nahm et al. (2008); 
Survey

N = 44 patients with heart failure; 
mean age = 72

An e-health program that includes both 
telemonitoring and motivational components 
(i.e., web learning modules, eCommunication). 
Web-based learning module ‘What is Congestive 
Heart Failure?’ Topics included were definitions 
of HF, risk factors, signs, symptoms, diagnoses and 
treatments, and living with HF.

Readiness to use the Internet, 
confidence to learn health information 
via the web, confidence to use the 
e-health program, perceived health 
web site usability, e-health needs.

10 participants were users, among 34 nonusers, 17 reported availability of Web 
access, and 15 reported that they would use the Internet if access and training 
were available. Confidence for using telemonitoring devices and Web-based 
health modules was high. Confidence for learning health information using 
Web modules was lower. The 3 most highly rated health information needs 
were research findings, and medication. Most participants would like to have 
e-mail communication with their healthcare providers.

Neafsey et al. (2011); RCT N = 160 patients with 
hypertension; mean age = 68.6; 
intervention group: n = 87; mean 
age = 67.8; control group: n = 73; 
mean age = 69.6

Personal Education Program (PEP-NG) on a wireless 
tablet computer. Patients were asked what they 
took for treating common ailments or conditions 
and time of medication and dosage was reported. 
Patients immediately received individually tailored 
educational content on the tablet. Summaries of a 
patient’s self-reported symptoms, medication use, 
adverse self-medication behaviors, and corrective 
strategies were automatically printed for review 
by the advanced practice registered nurse provider 
prior to the primary care visit.

Self-medication knowledge and self-
efficacy.

Compared to patients in the control group, patients receiving the 
intervention achieved significant increases in both self-medication 
knowledge and self-efficacy measures, with large effect sizes.

Nguyen et al. (2008); RCT N = 39 patients with COPD; 
eDSMP group:
n = 19; mean age = 68; face to face 
DSMP group:
n = 20; mean age = 70.9

6-month dyspnea self-management program 
(eDSMP): the participants submitted real-time 
information about their symptoms and exercise 
via a PDA or website. Patients were encouraged 
to communicate their exercise goals and progress 
to the nurse by using a Web-based goal-setting 
tool. The nurses reviewed this information to 
provide individualized feedback and reinforcement 
to patients regarding their use of dyspnea 
management strategies and exercise progress via 
email. Patients accessed Web-based education 
modules on shortness of breath, breathing 
strategies, exercise, coping and stress, and 
medications to manage their illness. The content 
from these modules was reinforced by study nurses 
during six weekly live chat sessions with patients.

Dyspnea with activities of daily 
living (primary outcome), stage 
of motivational readiness for 
exercise, exercise behavior, exercise 
performance, health related quality 
of life, acute COPD exacerbations, 
knowledge of strategies to manage 
dyspnea, self-efficacy, perception of 
support, program preference, usage, 
satisfaction.

Similar improvement of dyspnea with ADL in both groups. A majority 
of participants in both groups advanced in their stage of readiness 
of exercise, which was consistent with changes in total duration of 
endurance exercise per week. Exercise performance declined in the face to 
face group and increased in the eDSMP group. Health related quality of life 
improved over time for participants in both groups. Small improvements 
in knowledge with no differences between groups. Improvement of 
self-efficacy in both groups. Perception of general social support did not 
change or differ between groups. PDA and peer interaction received lowest 
satisfaction ratings is eDSMP group. Mean ratings of overall satisfaction 
were only slightly lower in the eDSMP group compared to the face to face 
group. 

Nguyen et al. (2013); RCT N = 125 patients with COPD; 
eDSMP group:
n = 43; mean age = 68.5; fDSMP 
group: n = 41; mean age = 68.2; 
control group (receiving general 
health information):
n= 41; mean age = 69.3

Same intervention as Nguyen et al. (2008). Dyspnea with activities, exercise 
performance, arm endurance, quality 
of life, self-efficacy, perception of 
support, satisfaction.

No differences in dyspnea between groups. Only arm endurance differed 
between groups. Self-efficacy improved in both intervention groups 
compared to the control group. Intervention groups perceived high levels 
of support. Satisfaction rates with the intervention were high, but there 
were no differences between the online intervention and the face-to-face 
intervention.
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Author, 
year of publication,
study design

Study population Description of intervention Outcome(s) Main findings

Mewton et al. (2013); Pre-
test versus post-test

Individuals seeking psychiatric 
treatment. Subgroup 60+ years: n 
= 225; Mean age = 65.4 (obtained 
from personal contact with 
author)

This Way Up: Internet delivered cognitive 
behavioral therapy. The course consisted of six 
fully automated, unassisted online lessons. Content 
was presented in the form of an illustrated story 
in which the character gains mastery over their 
symptoms with the help of a clinician. At the end 
of each lesson the patient downloaded “homework” 
tasks.

Adherence to the six lessons course, 
psychological distress, disability 
(measured with the same measure for 
health related quality of life

Older adults were more likely to complete all six lessons when compared 
with their younger counterparts. There were significant reductions 
in psychological distress and quality of life from baseline to post-
intervention. Results did not differ significantly across age groups.

Nahm et al. (2008); 
Survey

N = 44 patients with heart failure; 
mean age = 72

An e-health program that includes both 
telemonitoring and motivational components 
(i.e., web learning modules, eCommunication). 
Web-based learning module ‘What is Congestive 
Heart Failure?’ Topics included were definitions 
of HF, risk factors, signs, symptoms, diagnoses and 
treatments, and living with HF.

Readiness to use the Internet, 
confidence to learn health information 
via the web, confidence to use the 
e-health program, perceived health 
web site usability, e-health needs.

10 participants were users, among 34 nonusers, 17 reported availability of Web 
access, and 15 reported that they would use the Internet if access and training 
were available. Confidence for using telemonitoring devices and Web-based 
health modules was high. Confidence for learning health information using 
Web modules was lower. The 3 most highly rated health information needs 
were research findings, and medication. Most participants would like to have 
e-mail communication with their healthcare providers.

Neafsey et al. (2011); RCT N = 160 patients with 
hypertension; mean age = 68.6; 
intervention group: n = 87; mean 
age = 67.8; control group: n = 73; 
mean age = 69.6

Personal Education Program (PEP-NG) on a wireless 
tablet computer. Patients were asked what they 
took for treating common ailments or conditions 
and time of medication and dosage was reported. 
Patients immediately received individually tailored 
educational content on the tablet. Summaries of a 
patient’s self-reported symptoms, medication use, 
adverse self-medication behaviors, and corrective 
strategies were automatically printed for review 
by the advanced practice registered nurse provider 
prior to the primary care visit.

Self-medication knowledge and self-
efficacy.

Compared to patients in the control group, patients receiving the 
intervention achieved significant increases in both self-medication 
knowledge and self-efficacy measures, with large effect sizes.

Nguyen et al. (2008); RCT N = 39 patients with COPD; 
eDSMP group:
n = 19; mean age = 68; face to face 
DSMP group:
n = 20; mean age = 70.9

6-month dyspnea self-management program 
(eDSMP): the participants submitted real-time 
information about their symptoms and exercise 
via a PDA or website. Patients were encouraged 
to communicate their exercise goals and progress 
to the nurse by using a Web-based goal-setting 
tool. The nurses reviewed this information to 
provide individualized feedback and reinforcement 
to patients regarding their use of dyspnea 
management strategies and exercise progress via 
email. Patients accessed Web-based education 
modules on shortness of breath, breathing 
strategies, exercise, coping and stress, and 
medications to manage their illness. The content 
from these modules was reinforced by study nurses 
during six weekly live chat sessions with patients.

Dyspnea with activities of daily 
living (primary outcome), stage 
of motivational readiness for 
exercise, exercise behavior, exercise 
performance, health related quality 
of life, acute COPD exacerbations, 
knowledge of strategies to manage 
dyspnea, self-efficacy, perception of 
support, program preference, usage, 
satisfaction.

Similar improvement of dyspnea with ADL in both groups. A majority 
of participants in both groups advanced in their stage of readiness 
of exercise, which was consistent with changes in total duration of 
endurance exercise per week. Exercise performance declined in the face to 
face group and increased in the eDSMP group. Health related quality of life 
improved over time for participants in both groups. Small improvements 
in knowledge with no differences between groups. Improvement of 
self-efficacy in both groups. Perception of general social support did not 
change or differ between groups. PDA and peer interaction received lowest 
satisfaction ratings is eDSMP group. Mean ratings of overall satisfaction 
were only slightly lower in the eDSMP group compared to the face to face 
group. 

Nguyen et al. (2013); RCT N = 125 patients with COPD; 
eDSMP group:
n = 43; mean age = 68.5; fDSMP 
group: n = 41; mean age = 68.2; 
control group (receiving general 
health information):
n= 41; mean age = 69.3

Same intervention as Nguyen et al. (2008). Dyspnea with activities, exercise 
performance, arm endurance, quality 
of life, self-efficacy, perception of 
support, satisfaction.

No differences in dyspnea between groups. Only arm endurance differed 
between groups. Self-efficacy improved in both intervention groups 
compared to the control group. Intervention groups perceived high levels 
of support. Satisfaction rates with the intervention were high, but there 
were no differences between the online intervention and the face-to-face 
intervention.
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Author, 
year of publication,
study design

Study population Description of intervention Outcome(s) Main findings

Shea et al. (2006); RCT N = 1,665 patients with diabetes; 
intervention group: n = 833; mean 
age = 71; usual care group: n = 821; 
mean age = 71

Same intervention as Homenko et al. (2010). Hemoglobin levels, blood pressure, 
cholesterol levels.

Significant improvements hemoglobin and cholesterol levels and blood 
pressure after one year in the intervention group compared to usual care.

Shea et al. (2009); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010). Hemoglobin levels, blood pressure, 
cholesterol levels.

Significant improvements hemoglobin and cholesterol levels and blood 
pressure after five years in the intervention group compared to usual care.

Sheeran et al. (2011); 
Survey

N = 48 geriatric homecare 
patients; mean age = 76.2

A home health monitor that measures weight, 
blood sugar, heart rate at the patient’s home. 
Through an online interactive screen, these 
monitors also can “ask” patients simple questions 
about their health and healthcare needs and can 
provide basic education about illness, treatment, 
health and wellness.

User satisfaction and acceptability, 
depression.

High levels of acceptability and satisfaction. Preliminary clinical outcomes 
suggest improvement in depression severity.

Ruland et al. (2013); 
survey

N = 47 prostate cancer patients; 
mean age = 65

WebChoice: a self-management tool with symptom 
monitoring, tailored self-management support, 
and communication components to communicate 
with other patients in a forum or through personal 
postings to a nurse specialist.

OHIT usage Discussion forom was most heavily used component. Patients preferred to 
submit personal postings to the nurse rather than to the forum. 

Trief et al. (2009); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Glycemic control, blood pressure, 
cholesterol, diabetes self-efficacy 
(ability to adhere to the diabetes care 
regimen) over two annual visits.

An increase in diabetes self-efficacy over time was related to an 
improvement in glycemic control, but not in blood pressure and lipid levels. 
The intervention was significantly related to improved self-efficacy over 
time, and both directly and indirectly through self-efficacy to improved 
glycemic control. The mediation effect of self-efficacy was also significant.

Trief et al. (2007); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Self-efficacy, depression, diabetes 
distress.

Intervention group significantly improved diabetes self-efficacy, but not 
improved depression or diabetes distress.

Trief et al. (2013); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Glycemic control, self-reported 
adherence.

Over time, self-reported adherence improved for the treatment group 
compared to usual care. Adherence was a significant mediator of glycemic 
control. Greater comorbidity and diabetes symptoms predicted poorer 
adherence.

Weinstock et al. (2011); 
RCT

Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Glycemic control Highest improvements in glycemic control were found among Hispanics 
compared to non-Hispanics.

Westlake et al. (2007); 
Quasi-experimental, 
nonequivalent, 2-group 
design

N = 80 heart failure patients; 
intervention group: n = 40; mean 
age = 66; control group: n = 40; 
mean age = 65.3

Web-based patient education regarding heart 
failure and symptom management and support 
from fellow patients. Additional features of the 
Web site included electronic mail capability to 
contact nurse specialists and other patients, 
external links to video content available on 
the Web and electronic submission of clinical 
information.

Quality of life and perceived control. Significant increase of quality of life and perceived control in intervention 
group and no significant differences in control group.

Zou et al. (2012); Pre-test 
versus post-test

N = 22 patients with anxiety; 
mean age = 66

Internet-delivered cognitive-behavior therapy 
program. A course consisting of five lessons, 
homework tasks, additional resources, a moderated 
discussion forum, and weekly telephone support 
from a Clinical Psychologist.

Anxiety and stress, satisfaction with 
the treatment.

Reductions in symptoms of anxiety and stress were found. Participants 
reported high levels of satisfaction with the program.
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Author, 
year of publication,
study design

Study population Description of intervention Outcome(s) Main findings

Shea et al. (2006); RCT N = 1,665 patients with diabetes; 
intervention group: n = 833; mean 
age = 71; usual care group: n = 821; 
mean age = 71

Same intervention as Homenko et al. (2010). Hemoglobin levels, blood pressure, 
cholesterol levels.

Significant improvements hemoglobin and cholesterol levels and blood 
pressure after one year in the intervention group compared to usual care.

Shea et al. (2009); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010). Hemoglobin levels, blood pressure, 
cholesterol levels.

Significant improvements hemoglobin and cholesterol levels and blood 
pressure after five years in the intervention group compared to usual care.

Sheeran et al. (2011); 
Survey

N = 48 geriatric homecare 
patients; mean age = 76.2

A home health monitor that measures weight, 
blood sugar, heart rate at the patient’s home. 
Through an online interactive screen, these 
monitors also can “ask” patients simple questions 
about their health and healthcare needs and can 
provide basic education about illness, treatment, 
health and wellness.

User satisfaction and acceptability, 
depression.

High levels of acceptability and satisfaction. Preliminary clinical outcomes 
suggest improvement in depression severity.

Ruland et al. (2013); 
survey

N = 47 prostate cancer patients; 
mean age = 65

WebChoice: a self-management tool with symptom 
monitoring, tailored self-management support, 
and communication components to communicate 
with other patients in a forum or through personal 
postings to a nurse specialist.

OHIT usage Discussion forom was most heavily used component. Patients preferred to 
submit personal postings to the nurse rather than to the forum. 

Trief et al. (2009); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Glycemic control, blood pressure, 
cholesterol, diabetes self-efficacy 
(ability to adhere to the diabetes care 
regimen) over two annual visits.

An increase in diabetes self-efficacy over time was related to an 
improvement in glycemic control, but not in blood pressure and lipid levels. 
The intervention was significantly related to improved self-efficacy over 
time, and both directly and indirectly through self-efficacy to improved 
glycemic control. The mediation effect of self-efficacy was also significant.

Trief et al. (2007); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Self-efficacy, depression, diabetes 
distress.

Intervention group significantly improved diabetes self-efficacy, but not 
improved depression or diabetes distress.

Trief et al. (2013); RCT Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Glycemic control, self-reported 
adherence.

Over time, self-reported adherence improved for the treatment group 
compared to usual care. Adherence was a significant mediator of glycemic 
control. Greater comorbidity and diabetes symptoms predicted poorer 
adherence.

Weinstock et al. (2011); 
RCT

Same study population as Shea et 
al. (2006)

Same intervention as Homenko et al. (2010) Glycemic control Highest improvements in glycemic control were found among Hispanics 
compared to non-Hispanics.

Westlake et al. (2007); 
Quasi-experimental, 
nonequivalent, 2-group 
design

N = 80 heart failure patients; 
intervention group: n = 40; mean 
age = 66; control group: n = 40; 
mean age = 65.3

Web-based patient education regarding heart 
failure and symptom management and support 
from fellow patients. Additional features of the 
Web site included electronic mail capability to 
contact nurse specialists and other patients, 
external links to video content available on 
the Web and electronic submission of clinical 
information.

Quality of life and perceived control. Significant increase of quality of life and perceived control in intervention 
group and no significant differences in control group.

Zou et al. (2012); Pre-test 
versus post-test

N = 22 patients with anxiety; 
mean age = 66

Internet-delivered cognitive-behavior therapy 
program. A course consisting of five lessons, 
homework tasks, additional resources, a moderated 
discussion forum, and weekly telephone support 
from a Clinical Psychologist.

Anxiety and stress, satisfaction with 
the treatment.

Reductions in symptoms of anxiety and stress were found. Participants 
reported high levels of satisfaction with the program.
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OHIT functions and outcomes
For the OHITs in the studies included, the first author determined which (combination) of 
the three functions (providing information, enhancing information exchange, promoting 
self-management) each tool focused on. Next, for each outcome that was tested in the 
studies included, the first author determined whether immediate, intermediate, or long-
term outcomes were targeted.

Assessment of methodological quality
To assess the methodological quality of the selected studies, we consulted a rubric created 
to assess the methodological quality of randomized controlled trials (RCTs) and nonran-
domized controlled clinical trials (CCTs; Van Tulder, Furlan, Bombardier, & Bouter, 2003). 
The rubric consists of eleven criteria for internal validity: three criteria regarding selection 
bias (a-c), four regarding performance bias (d, e, g, h,), and two regarding attrition bias 
(f, j). All criteria were scored as yes, no, or unclear. All unclear scores were later rated as no. 
To be rated of sufficient quality, a study was required to meet six out of 11 criteria. The 
methodological quality of the CCTs and RCTs, which were in this case all RCTs, were 
independently assessed by two researchers (first and second authors). Disagreements 
were resolved by consensus, and if disagreement persisted, a third reviewer (sixth author) 
was consulted.

Data synthesis
The diversity of features among the OHITs and the nature of the methods used to mea-
sure different outcomes, ma a meta-analysis impossible. Thus, a best evidence synthesis 
(BES) analysis, using criteria based on Van Tulder and colleagues (2003) and adaptations 
by Steultjens and colleagues (2003), was conducted for studies using an RCT design. The 
BES was conducted by attributing various levels of evidence to the effectiveness of the 
interventions (i.e., evidence, limited evidence, indicative findings, no/insufficient evi-
dence). BES considers study design, methodological quality, and outcomes.

Sensitivity analysis
A sensitivity analysis was performed to determine the sensitivity of the BES results to 
changes in how the procedure was conducted. The BES was repeated following two cri-
teria (a) low-quality studies were excluded, and (b) studies were rated high quality if at 
least four (rather than six) criteria of internal validity were met. The results of the altered 
synthesis were then compared with those of the BES.
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Results

Study selection
The search procedure yielded 12,416 references. Double hits (n = 2,591) were first excluded. 
After subsequent title and abstract screening (n = 9,825), 9,461 references were excluded. 
The full-text content of the remaining 364 references was then screened. Articles were 
exclude because (a) study (sub)samples did not have a mean age of 65 years or older (n 
= 229), (b) a study did not describe an online tool (n = 45), (c) the tool described was not 
designed for patients or did not provide information on an illness (n = 35), or (d) the study 
did not follow a quantitative design (n = 21). Of the 28 remaining publications, another 
nine were excluded because (a) mean ages were not reported in these articles, and after 
contact with the authors, the mean age did not meet the inclusion criteria (n = 4), or (c) no 
correspondence information was available (n = 1). After applying the snowball method for 
the remaining 19 publications, six additional publications were identified. This resulted in 
the selection of 25 publications in which the results of 18 separate studies were reported 
and 17 unique OHITs were studied (see Figure 2.1). Table 2.2 shows the study designs of 
the selected articles and the methodological quality of the RCTs. First, we present the 
characteristics of the included studies, next the assessment of the methodological quality 
of the included RCTs, and then the results of the data synthesis.

Study characteristics
The included studies reported on the effectiveness of OHITs for patients with diabetes 
(Bond et al., 2007; Bond, Burr, Wolf, & Feldt, 2010; Homenko, Morin, Eimicke, Teresi, & 
Weinstock, 2010; Shea et al., 2006; Shea et al., 2009; Trief et al., 2013; Trief, Teresi, Eimicke, 
Shea, & Weinstock, 2009; Trief et al., 2007, Weinstocsk et al., 2011), heart disease, (Kerr et 
al., 2010; Nahm et al., 2008; Westlake et al., 2007), hypertension (McKinstry et al., 2013; 
Neafsey et al., 2011), COPD (Nguyen et al., 2008; Nguyen et al., 2013), abdominal aortic 
aneurysms (Berman, Curry, Goldberg, Gusberg, & Fraenkel, 2013), psychiatric disorders 
(Mewton, Sachdev, & Andrews, 2013; Sheeran et al., 2011; Zou et al., 2012), cancer (Bol, 
Smets, et al., 2013; Bol, Van Weert et al., 2013; Hill-Kayser, Vachani, Hampshire, Di Lullo, & 
Metz, 2011; Ruland et al., 2013), and chronic diseases (Finkelstein, Speedie, Zhou, Potthoff, 
& Ratner, 2011). Ten articles reported on a sample or subsample with a mean age between 
65 and 70 years (Bond et al., 2007; Bond et al., 2010; Kerr et al., 2010; Mewton et al., 2013; 
Neafsey et al., 2011; Nguyen et al., 2008; Nguyen et al., 2013; Ruland et al., 2013; Westlake et 
al., 2007; Zou et al., 2012), 14 articles used a sample or subsample with a mean age between 
70 and 75 years (Berman et al., 2013; Bol, Smets et al., 2013; Bol, Van Weert et al., 2013; 
Hill-Kayser et al., 2011; Homenko et al., 2010; McKinstry et al., 2013; Nahm et al., 2008; Shea 
et al., 2006; Shea et al., 2009; Sheeran et al., 2011; Trief et al., 2007; Trief et al., 2009; Trief et 
al., 2013; Weinstock et al., 2011), and one article used a sample with a mean age of 79 years 
(Finkelstein et al., 2011). Four articles discussed OHITs based on a single function: three of 
which were concerned with information provision (Bol, Smets et al., 2013; Bol, Van Weert 
et al., 2013; Sheeran et al., 2011) and one with self-management promotion (McKinstry et 
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al., 2013). Twelve articles assessed OHITs based on two functions, namely information 
provision in combination with information exchange enhancement (Finkelstein et al., 
2011; Homenko et al., 2010; Shea et al., 2006; Shea et al., 2009; Trief et al., 2007; Trief et al., 
2009; Trief et al., 2013; Weinstock et al., 2011), and information provision in combination 
with self-management promotion (Hill-Kayser et al., 2011; Mewton et al., 2013; Nahm et 
al., 2008; Neafsey et al., 2011). Nine articles assessed OHITs based on all three functions 
(Berman et al., 2013; Bond et al., 2007; Bond et al., 2010; Kerr et al., 2010; Nguyen et al., 2008; 
Nguyen et al., 2013; Ruland et al., 2013; Westlake et al., 2007; Zou et al., 2012).

Table 2.2 Included studies and methodological quality of RCTs

First author, year of publication Design*** Validity criteria met*/** Study quality

Berman (2013) Pre-test vs. post-test N/A N/A

Bol, Smets et al. (2013) Non-clinical RCT N/A N/A

Bol, Van Weert et al. (2013) Non-clinical RCT N/A N/A

Bond (2007) RCT A,c,f,i,j,k High

Bond (2010) RCT A,c,f,i,j,k High

Finkelstein (2011) RCT H,i,j Low

Hill-Kayser (2011) Survey N/A N/A

Homenko (2010) Survey N/A N/A

Kerr (2010) Survey N/A N/A

McKinstry (2013) RCT A,b,c,d,f,h,I,j,k High

Mewton (2013 Pre-test vs. post-test N/A N/A

Nahm (2008) Survey N/A N/A

Neafsey (2013) RCT A,b,c,g,I,j High

Nguyen (2008) RCT A,b,f,j,k High

Nguyen (2013) RCT C,e,h,I,j,k High

Ruland (2013) Survey N/A N/A

Shea (2009) RCT C,f,h,I,j,k High

Sheeran (2011) RCT C,f,h,I,j,k High

Trief (2007) RCT C,e,f,h,I,j,k High

Trief (2009) RCT C,f,I,j,k High

Trief (2013) RCT C,e,I,j,k High

Weinstock (2011) RCT C,f,h,I,j,k High

Westlake (2007) Quasi-experiment N/A N/A

Zou (2012) Pre-test vs. post-test N/A N/A
*Please note that the letters that correspond to the validity criteria by Van Tulder et al. (2003).
**Please note that that validity criterium ‘g’ cannot be decisive in determining low quality of an article. Therefore, some 
articles that met five criteria were rated as high quality.
***Please note that only studies with RCT designs were assessed on methodological quality.
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Figure 2.1 Flow chart of study selection process

Search strategy
Electronic databases
Total hits: n = 12,416

Excluded: 
Double hits: n = 2,591

Excluded: 
Not meeting inclusion 

criteria: n = 9,461

Excluded: 
Full text could not be obtained: n = 21
Foreign language: n = 6
Not published in a peer reviewed journal: 
n = 12
Not meeting inclusion criteria: n = 297
- Not for older people: n = 229
- Not a web-based tool: n = 45
- Not for patients or information about  

a disease: n = 35
- No quantitative study: n = 21

Excluded: n=9
After contact with author 
about the mean age of the 
sample: n =4
No mean age reported and 
no correspondence informa-
tion of the author: n =1 
No mean age reported and 
no reaction on e-mail by the 
corresponding author: n=4

Studies screened on 
title and abstract: 

n = 9,825

Full copies retrieved and 
assessed for eligibility: 

n = 364

Publications meeting 
inclusion criteria: 

n = 28

Studies identified 
from searching in 

reference list: 
n = 6

Publications included 
in review: n = 25

Studies included in review: n = 18
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One function: providing information
Two studies evaluated OHIT effectiveness in providing information on a lung cancer 
treatment (Bol, Smets, et al., 2013; Bol, Van Weert, et al., 2013). One study compared a 
website with textual information combined with a video that was either personalized 
or nonpersonalized (i.e., information form a patient perspective or form a provider per-
spective, respectively; Bol, Smets, et al., 2013). The other study compared a website that 
included textual information combined with illustrations that were either cognitive (i.e., 
explaining the text) or affective (Bol, Van Weert, et al., 2013). A third study evaluated 
the effectiveness of an OHIT in providing information on illness, treatment, health, and 
wellness for geriatric homecare patients with depression (Sheeran et al., 2011).

Immediate outcomes
OHIT satisfaction was measured for all three studies (Bol, Smets, et al., 2013; Bol, Van 
Weert, et al., 2013; Sheeran et al., 2011). Patients were more satisfied with an OHIT with 
personalized video than with an OHIT with nonpersonalized video or those with text only 
(Bol, Smets, et al., 2013). Adding affective or cognitive imanges increased satisfaction with 
website attractiveness for an OHIT providing information on a lung cancer treatment, 
but not satisfaction with emotional support or comprehensibility. Older patients were 
more satisfied with the emotional support provided by the OHIT than younger patients 
(Bol, Van Weert, et al., 2013). One study found high scores on overall OHIT satisfaction 
(Sheeran et al., 2011).

Intermediate outcomes
Older patients recalled less information than younger patients, except when controlled 
for Internet use (Bol, Smets, et al., 2013). Older individuals who were more satisfied with 
the emotional support provided by the OHIT recalled more information than those who 
were less satisfied. This result was not found for the younger individuals (Bol, Van Weert, 
et al., 2013).

Long-term outcomes
In one study, a significantly lower level of depression was found at the follow-up condi-
tion compared with the baseline condition (Sheeran et al., 2011).

One function: promoting self-management
One study evaluated OHIT effectiveness based solely on a self-management function 
that allowed patients to monitor their own blood pressure and receive automated SMS 
or e-mail messages with feedback (McKinstry et al., 2013).

Long-term outcomes
Patients in the intervention group showed significantly higher improvements in blood 
pressure after six months compared with the usual care group.
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Two functions: providing information and enhancing information 
exchange
One article reported on the effectiveness of an OHIT in assisting frail, older individuals 
who suffered from one or more chronic diseases and who were living independently 
in their home communities (Finkelstein et al., 2011). The OHIT allowed participants to 
communicate online with home care nurses for ordering health-related and home-care 
services and to receive health-related information. Seven articles reported on the effec-
tiveness of the IDEATel intervention (Homenko et al., 2010; Shea et al., 2006; Shea et al., 
2009; Trief et al., 2007; Trief et al. 2009; Trief et al., 2013; Weinstock et al., 2011). This OHIT 
for diabetes patients had several components: online communication with nurse case 
managers, remote monitoring of glucose and blood pressure,a web portal with patient 
clinical data, and an educational website.

Immediate outcomes 
After using an OHIT, participants held significantly more positive attitudes towards tech-
nology than the baseline and control group. Participants in the intervention group were 
satisfied with the OHIT. All participants used the OHIT without difficulty. The messaging 
and health information features were used most frequently (Finkelstein et al., 2011).

Intermediate outcomes 
A significant improvement in self-efficacy was found in the intervention group after 
one year (Trief et al., 2007), and this effect endured after two years (Trief et al., 2009). No 
significant improvements in feelings of distress resulting from depression and diabetes 
were found (Trief et al., 2007). Participants in the OHIT intervention group made use of 
emergency facilities and home care and transportation services considerably less often 
(Finkelstein et al., 2011).

Long-term outcomes
In three articles, the effects of an OHIT on glycemic control were measured (Homenko et 
al., 2010, Trief et al., 2009; Trief et al., 2013). One article reported no differences in glyce-
mic control between food-secure patients and patients facing mild food insecurity after 
OHIT usage (Homenko et al., 2010). A significant improvement in glycemic control was 
found after two years, and this effect was mediated by self-efficacy (Trief et al., 2009). 
After five years, a significant effect on glycemic control was found again, and this effect 
was mediated by adherence to self-care (Trief et al., 2013). Significant improvements in 
hemoglobin levels, cholesterol levels, and blood pressure were found after one year (Shea 
et al., 2006) and after five years (Shea et al., 2009). The highest improvements in glycemic 
control were found among Hispanics (compared to non-Hispanic Whites and non-His-
panic Blacks) (Weinstock et al., 2011).
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Two functions: providing information and promoting self-manage-
ment
One study described an OHIT that serves older cancer survivors, which produces custom-
ized care plans providing guidelines for future care (Hill-Kayser et al., 2011). Another study 
evaluated an online cognitive behavioral therapy program for patients with psychiatric 
disorders (Mewton et al., 2013). A third study evaluated an OHIT assisting heart failure 
patients through telemonitoring and online learning components (Nahm et al., 2011). 
Finally, one study evaluated an OHIT delivering individually tailored educational content 
for patients with hypertension (Neafsey et al., 2011).

Immediate outcomes
Participants were willing to use an OHIT and were satisfied with the information that 
was provided (Hill-Kayser et al., 2011). Older adults were more likely to complete all of 
the lessons provided than their younger counterparts (Mewton et al., 2013). One study 
found that 22% of the participants had used an OHIT. Out of the non-users, 44% of the 
participants reported that they would use the system if Internet access and training for 
OHIT usage were available. Levels of confidence with OHIT usage were high. Levels of 
confidence with learning health-related information using web modules were lower. Most 
participants would have preferred e-mail communication with their healthcare providers 
(Nahm et al., 2008).

Intermediate outcomes
Compared to the control group receiving usual care, patients who had received the 
intervention achieved significant increases in both self-medication knowledge and 
self-efficacy (Neafsey et al., 2011).

Long-term outcomes
Significant improvements in psychological distress and quality of life levels were reported 
from the baseline to the post-intervention condition (Mewton et al., 2013).

Three functions: providing information, 
enhancing information exchange and promoting self-management
Two studies evaluated the same OHIT, consisting of a smartphone and web diary, rein-
forcement e-mails, interactive patient education, and live chat sessions with access to 
chat-based transcripts for patients with chronic obstructive pulmonary disease (COPD; 
Nguyen et al., 2008; Nguyen et al., 2013). This OHIT was compared to an intervention 
that consisted of face-to-face consultations, paper diaries, reinforcement telephone calls, 
printed educational modules and face-to-face group sessions. A third article described 
an OHIT that provided interactive information, behavior change support, and both peer 
and expert support components for heart disease patients (Kerr et al., 2010). The fourth 
study evaluated an OHIT that consisted of a symptom-monitoring component, a tai-
lored self-management component, an information component, and a communication 
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component for corresponding with other patients and nurses (Ruland et al., 2013). The 
fifth study tested the effects of an OHIT for diabetes patients, which allowed patients 
to enter their medical information, contact their nurse, and participate in online educa-
tional discussion groups (Bond et al., 2007; Bond et al., 2010). The sixth study evaluated 
the effectiveness of a web-based, heart failure self-management OHIT (Westlake et al., 
2007). Finally, one OHIT provided online cognitive behavior therapy to patients with 
anxiety disorders (Zou et al., 2012).

Immediate outcomes
High levels of satisfaction with OHITs were identified (Nguyen et al., 2008; Nguyen et al., 
2013; Zou et al., 2012). In two studies, satisfaction with OHITs was equal to that of face-
to-face interventions (Nguyen et al., 2008; Nguyen et al., 2013). Older patients who were 
more experienced with using the Internet were more likely to become either moderate or 
heavy OHIT users (Kerr et al., 2010). Due to technological issues, one study found OHIT 
usage to be sub-optimal (Nguyen et al., 2008). The discussion forum was the most heavily 
used component of the OHIT. However, patients preferred to submit personal postings 
to the nurse (the second most heavily used component) rather than to the forum. Most 
patients contended that nurses should have contributed more to the discussion forum 
(Ruland et al., 2013). 

Intermediate outcomes
Patients with abdominal aortic aneurysms showed a significant increase in knowledge 
and significant decrease in decisional conflict after OHIT usage (Berman et al., 2013). 
Significantly higher levels of social support and self-efficacy were found in the inter-
vention group than in the control group receiving usual care (Bond et al., 2010). One 
study measured patient knowledge of strategies for managing dyspnea, self-efficacy, and 
support perception (Nguyen et al., 2008). Equal improvements were found for all of the 
variables in the online and face-to-face group. The same intervention was tested again 
at a later date and was adapted to include a control group that received general health 
education only (Nguyen et al., 2013). For both intervention groups (online and face-to-
face), self-efficacy levels were marginally significantly (p = .06) higher than that of the 
control group that received general health information. One study found a significant 
increase in perceived control in the OHIT intervention group, whereas this increase was 
not found in the control group that was given usual care (Westlake et al., 2007). One study 
reported significantly lower anxiety and stress levels in participants after OHIT usage 
than before its use (Zou et al., 2012).

Long-term outcomes
Significant quality of life improvements and reductions in depression, blood pressure, 
hemoglobin, and cholesterol levels were found in the intervention group that received 
an OHIT in addition to usual care compared to the control group, that received usual care 
only (Bond et al., 2007; Bond et al., 2010). Another study found significant improvements 
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to patient quality of life through OHIT usage (Westlake et al., 2007). Yet another study 
found improvements in quality of life through OHIT usage that were equal between the 
online and face-to-face intervention group. The same result was found for patients with 
dyspnea. Exercise performance significantly declined among patients in the face-to-face 
intervention group and significantly increased for those in the OHIT  group (Nguyen et 
al., 2008). The repeated study did not find any differences in quality of life and dyspnea 
levels between the online intervention group, face-to-face intervention group and con-
trol group. After twelve months, significantly greater improvements were found on arm 
endurance (the number of times a participant can lift an object) for the online interven-
tion group than for the face-to-face intervention group and control group (Nguyen et 
al., 2013).

Methodological quality
We included 13 RCTs. The remaining 12 studies were quasi-experimental (Westlake et al., 
2007), randomized nonclinical controlled trials (Bol, Smets et al., 2013; Bol, Van Weert et 
al., 2013), pre-test versus post-test surveys (Berman et al., 2013; Mewton et al., 2013; Zou et 
al., 2012) and surveys (Hill-Kayser et al., 2011; Homenko et al., 2010; Kerr et al., 2010; Nahm 
et al., 2008; Ruland et al., 2013; Sheeran et al., 2011). For the methodological quality assess-
ment, only RCTs were reviewed. Eleven publications employing an RCT design rated high 
quality (HQ) studies. One RCT was rated as a low quality (LQ) study (Finkelstein et al., 
2011). Table 2 lists the quality ratings assigned to each RCT.

Data synthesis
The BES demonstrates that there is evidence (consistent findings in ≥ 2 HQ RCTs) that 
OHITs are effective with respect to four outcomes. Three HQ RCTs found positive inter-
mediate self-efficacy outcomes (Bond et al., 2010; Neafsey et al., 2011; Trief et al., 2007; 
Trief et al., 2009). Another three HQ RCTs found that OHIT usage significantly improves 
long-term blood pressure outcomes (Bond et al., 2007; McKinstry et al., 2013; Shea et al., 
2006; Shea et al., 2009). Two HQ RCTs found significant improvements in long-term 
hemoglobin and cholesterol level outcomes through OHIT usage (Bond et al., 2007; Shea 
et al., 2006; Shea et al., 2009). 

Limited evidence (significant findings in at least 1 HQ RCT) was found in support of 
OHIT effects on nine outcomes. One HQ RCT found a significant positive effect of OHIT 
usage on intermediate knowledge outcomes (Neafsey et al., 2011), while another found a 
significant effect on intermediate perceived social support and long-term quality of life 
outcomes (Bond et al., 2010). One HQ RCT found significant improvements in long-term 
glycemic control outcomes through OHIT usage (Trief et al., 2009; Trief et al., 2013), and 
Trief et al. (2013) also found significant improvements in long-term self-care adherence 
outcomes. One HQ RCT found a significant positive effect of OHIT usage on long-term 
exercise performance outcomes (Nguyen et al., 2008). Using the same intervention but 
under a different HQ RCT design, a significant effect on long-term arm endurance out-
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comes through OHIT usage was found (Nguyen et al., 2013). Indicative findings were 
identified for two outcomes. One LQ RCT found a significant positive effect of OHIT 
usage on immediate technology perception outcomes and a significant decline in inter-
mediate service utilization outcomes (Finkelstein et al., 2011). 

No/insufficient evidence was found for outcomes that were not significant or for 
inconsistent findings. One study that employed an RCT design did not find significant 
improvements in distress levels (Trief et al., 2007). Mixed findings were found for long-
term depression outcomes. One HQ RCT found significant improvements in depression 
(Bond et al., 2010), while another did not find significant improvements for this outcome 
(Trief et al., 2007). Hence, we found no/insufficient evidence for OHIT effects on distress 
and depression.

No level of evidence could be recognized for outcomes of studies that employed study 
designs other than RCT models or for RCT outcomes that were not compared to a con-
trol group. OHIT usage was measured in studies that did not use an RCT design (Kerr 
et al., 2010; Mewton et al., 2013; Nahm et al., 2008; Ruland et al., 2013) and in studies that 
employed an RCT design but which did not compare intervention group outcomes to 
a control group (Finkelstein et al., 2011; Nguyen et al., 2013). This was also the case for 
immediate OHIT outcomes satisfaction (Bol, Smets et al., 2013; Bol, Van Weert et al., 
2013; Finkelstein et al., 2011; Hill-Kayser et al., 2011; Nguyen et al., 2008; Nguyen et al., 2013; 
Sheeran et al., 2011; Zou et al., 2012) and usability outcomes (Nahm et al., 2008) and inter-
mediate information recall (Bol, Smets et al., 2013; Bol, Van Weert et al., 2013), perceived 
control (Westlake et al., 2007), decisional conflict (Berman et al., 2013), anxiety, and stress 
outcomes (Zou et al., 2012). Figure 2 shows the outcomes of the selected studies and the 
BES results in our two-dimensional framework.

Sensitivity analysis
To conduct the sensitivity analysis, the BES was first repeated using 12 high quality RCTs 
(thus disregarding the low quality RCT). No differences were found for the outcomes 
for which we found evidence or no evidence. Only those outcomes for which we found 
indicative findings changed to no/insufficient evidence (i.e., technology perception and 
service utilization). In repeating the BES under the principal that studies were required 
to meet four rather than six internal validity criteria, the results remained the same. This 
demonstrates that the BES results are robust.
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Figure 2.2 BES outcomes integrated integrated in the two-dimensional framework of functions and outcomes of patient-directed OHITs

Functions Immediate endpoints Intermediate endpoints Long-term endpoints

Providing 
information

•	 Satisfaction with the 
OHITa

•	 Usea

•	 Recalla •	 Emotional long term 
outcomes
o Depression4

Promoting 
self-management

•	 Clinical outcomes
o Blood pressure1

Providing 
information 
and enhancing 
information 
exchange

•	 Satisfaction with the 
OHITa

•	 Usea

•	 Perception of technology3

•	 Emotional  intermediate 
outcomes
o Anxietya 

•	 Clinical outcomes
o Blood pressure1

o Hemoglobin levels1

o Cholesterol levels1

o Glycemic control2

•	 Emotional long term 
outcomes
o Depression4

•	 Self-care adherence2

Providing 
information 
and promoting 
self-management

•	 Satisfaction with the 
OHITa

•	 Usabilitya

•	 Usea

•	 Knowledge2

•	 Self-efficacy1

•	 Quality of Life2

Providing 
information, 
enhancing 
information 
exchange, 
promoting 
self-management

•	 Satisfaction with the 
OHITa

•	 Usea

•	 Knowledge2

•	 Self-efficacy1

•	 Emotional intermediate 
outcomes
o Anxietya

•	 Decisional conflicta

•	 Perceived (social) support2

•	 Clinical outcomes
o Blood pressure1

o Hemoglobin levels1

o Cholesterol levels1

o Arm endurance2

•	 Emotional  long term 
outcomes
o Depression4

•	 Quality of Life2

•	 Exercise performance2

1 Evidence, 2 Limited evidence, 3Indicative findings, 4No/insufficient evidence, aSignificant findings in non-RCT studies. Hence, no 
level of evidence could be assigned.
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Discussion

We aimed to assess the effectiveness of OHITs for older patients by systematically (1) pro-
viding an overview of OHIT functions and outcomes for older patients and (2) assessing 
the methodological quality of previous studies. To this end, we related OHIT functions  
to OHIT outcomes on the basis of the included 25 articles. Of these articles, 13 reported 
on seven RCTs, and these were assessed on methodological quality to attribute levels of 
evidence to the effectiveness of the interventions. A Best Evidence Synthesis provides 
evidence for OHIT effectiveness in improving intermediate self-efficacy and long-term 
clinical outcomes with respect to blood pressure, hemoglobin, and cholesterol levels.

Significant improvements in patient self-efficacy were found in studies that reported on 
OHITs with multiple functions, leading us to conclude that OHITs with self-management 
and information provision functions can improve self-efficacy. This finding is consistent 
with evidence that self-management interventions can improve self-efficacy (Warsi et al., 
2004), while providing information alone appears insufficient in accomplishing this goal 
(Coates & Boore, 1996). Self-management interventions address self-efficacy by providing 
patients with the skills needed to manage disease symptoms, and this is a prerequisite 
for the attainment of longer-term outcomes. Illustrating this fact, OHIT usage effects on 
glycemic control (likely caused by health-behavior change) were mediated by self-efficacy 
(Trief et al., 2009). 

 Significant improvements in long-term blood pressure, hemoglobin and cholesterol level 
outcomes were mainly found when patients engaged with OHITs with two or three func-
tions. Only one OHIT that offered one function (promoting self-management) improved 
blood pressure outcomes. Because determining whether specific function combinations 
are more effective than others is not possible using the results of this review, we recom-
mend comparing OHITs on varying levels of sophistication in future studies. 

No levels of evidence could be assigned to outcomes that were not measured using an 
RCT design. However, the results of these studies still agree with previous studies and 
theoretical explanations. For example, three studies found OHIT effects on cognitive 
outcomes such as recall and knowledge. These findings can be explained by information 
processing theories such as the elaboration likelihood model which states that personally 
relevant information is processed on a deeper level (via the central route) and is there-
fore more likely to improve information comprehension and recall (see Rimer & Kreuter, 
2006). OHIT characteristics such as interactivity, the capacity to tailor and facilitate 
interpersonal communication and social support may increase the personal relevance of 
information provided. 
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Immediate outcomes such as OHIT usage and satisfaction cannot be compared to a con-
trol group. These variables were thus not included in the BES, and we consequently could 
not make any judgments on OHIT effectiveness with respect to these outcomes. However, 
most studies that assessed satisfaction with an OHIT found high scores for this outcome, 
and with the exception of the self-management function, for which satisfaction was not 
measured, this outcome was found for OHITs across all (combinations of) functions.

As of 2006, no articles to our knowledge exist that have published results on OHIT effec-
tiveness for older patients. The results of our review provide an agenda for future research. 
First, limited accumulated knowledge exists on specific effects. To determine whether 
outcomes supported by limited or no/insufficient evidence could be proven in the future, 
more research is required on outcomes that have either not been studied in HQ RCTs 
or which have only been studied through one HQ RCT. Second, none of the evaluated 
studies discussed OHITs with respect to interpersonal, patient-provider communication 
(e.g., patient participation). OHITs are expected to increase patient participation by pro-
viding (pre-visit) information, which consequently enables the patient to become a more 
capable conversation partner (Dedding, Van Doorn, Winkler, & Reis, 2011). This point is 
especially relevant given that previous research has shown that older cancer patients are 
typically less proactive and tend to ask fewer and less in-depth questions than younger 
patients (Sparks & Turner, 2008).

This review is methodologically limited in that not all studies may have been included 
in the analysis. We attempted to minimize this possibility by carrying out a systematic 
literature search in consultation with a medical librarian and following the snowball 
method. In addition, the screening of abstracts and full papers was repeated by a second 
reviewer. Still, there is a possibility that we may have missed studies.   

We conclude that the body of literature on OHIT effectiveness for older patients, while 
still in its infancy, is growing rapidly. This review provides a starting point for the system-
atic development and evaluation of evidence-based OHITs for older patients. The results 
of this review are promising in that we found evidence for clinical outcomes and for an 
important determinant of long-term outcomes, namely self-efficacy. The outcomes for 
which we found limited evidence or indicative findings suggest that OHITs may lead to 
improvements in several outcomes. This finding is encouraging given that technology 
evolves at a rapid pace, and thus the use of OHITs will likely increase. At this point in 
time, it is important for professionals and scholars to recognize that OHITs targeted to 
older patients can facilitate several outcomes - even clinical outcomes - and that these 
programs are also effective at providing information, enhancing information exchange, 
and promoting self-management among older patients.
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Abstract

New media play an increasing role in the everyday life of older individuals. They exten-
sively use the Internet to search for health-related information. In our systematic review 
we found that online health information tools have been proven to be effective in 
improving self-efficacy and several clinical outcomes in older (≥ 65 years) patients. The 
aim of this study was to evaluate the development and usability of the effective online 
health information tools. The reporting of the development of the online health infor-
mation tools turned out to be too succinct. Moreover, we were unable to evaluate the 
usability of online health information tools as none of them were publicly available. We 
argue the need to report more detailed information about the development and usability 
of online health information tools in evaluation studies in order to replicate findings 
and to develop new evidence-based online health information tools for older patients.
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Introduction

To provide patients with information, a wide variety of online health information tools, 
such as websites, patient portals, and mobile phone applications have been developed. As 
common diseases such as cancer, diabetes and hypertension are often diseases of older 
people (Barnett, Mercer, Norbury, Watt, & Guthrie, 2012), they are also increasingly con-
fronted with online health information tools. These tools therefore play an increasing role 
in the everyday life of older patients. To illustrate, research dating back to 2002 showed 
that only 22 % of Europeans that were over 50 years of age had access to the Internet 
and only 38 % had interest in retrieving health information online (Stroetmann, Husing, 
Kubitscke, & Stroetmann, 2002). More than a decade later, 85% of the Dutch population 
between 65 and 75 years of age has access to the Internet in 2013. Of this group, 57% uses 
the Internet to search for health information (Statistics Netherlands, 2013). These num-
bers indicate that the medical digital divide is narrowing down.

In a recent systematic review we found evidence for the effectiveness of online health 
information tools for older patients (≥ 65 years) on self-efficacy as well as clinical out-
comes (i.e., blood pressure, hemoglobin levels, and cholesterol levels) in four online 
health information tools Bolle et al., 2015). These four online health information tools 
have in common that they consist out of multiple functions. Online health information 
tools for patients can have several functions, such as information provision, enhancing 
information exchange, and promoting self-management (Bol et al., 2013). Online health 
information tools that were able to improve self-efficacy, clinical outcomes, or both, had 
in common that they had a ‘promoting self-management’ function, and additionally had 
a ‘providing information’ and/or an ‘enhancing information exchange’ function. Now that 
we know that these tools can lead to positive outcomes in older patients, it is important 
to investigate how we can develop evidence-based online health information tools for 
this age group. Although we found that four online health information tools were effec-
tive, it is still unclear how the interventions were developed and how they were used 
by the participants. By distinguishing the useful, useable and used components of the 
interventions we can build a base for the systematical development of evidence-based 
online health information tools for older patients. The first step in this process is to take 
a closer look at the development of the online health information tools that have been 
proven to be effective. More specifically, an important step that needs to be considered 
in the development of online health information tools is its usability as its benefits can 
only be realized if older adults can use them. Usability is an important issue to consider 
for this age group in particular, as older individuals have more problems using computer 
technologies (Craig, 2008). The aim of this paper is therefore to give a more qualitative 
and in-depth overview of the effective online health information tools by evaluating the 
development process and the usability of these tools.
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The development of online health information tools 
We evaluated the development of the online health information tools using the Med-
ical Research Council’s (MRC) framework and the Spiral Technology Action Research 
(STAR). The Medical Research Council’s framework is a framework for the development of 
health-related interventions in general (Becker, 2004). This framework distinguishes four 
key elements of intervention development. The first element considers the development 
of the intervention by identifying existing evidence, identifying and developing theory, 
and modelling the process and outcomes; The second element relates to the assessment 
of the feasibility of the intervention by examining the key uncertainties that have been 
identified during the development; The third element exists of the implementation of 
the intervention; The fourth element considers the evaluation of the effectiveness of the 
intervention. Additionally, there are frameworks specifically designed for the develop-
ment of web-based interventions. One example is the Spiral Technology Action Research 
(STAR) model Skinner, Maley, & Norman (2006). This model describes the steps that 
need to be taken during  the development of web-based health education and behavior 
change promotion. The model consists of five cycles. The first cycle considers listening 
to the intended users of the intervention. For example, by understanding how users 
interact with existing systems; The second cycle concerns the development of a plan 
for addressing the users’ needs and to identify the technical and organizational require-
ments of the intervention; During the third cycle, the online health information tool will 
be developed. These three cycles relate to the first element of the MRC framework. At 
the end of this cycle, the first prototype will be developed; During the fourth cycle, the 
prototype will be evaluated. This cycle can be compared with the second element of the 
MRC framework, in which the feasibility of the intervention is tested; In the fifth and last 
cycle, the online health information tool will be launched and implemented. This cycle 
relates to the third element of the MRC framework. These frameworks have in common 
that developing interventions is a holistic cyclical process. Van Gemert-Pijnen et al. (2011) 
also argue for a holistic framework which takes the complexity of healthcare and the 
involvement of a wide variety of stakeholders into account. Also, both models have in 
common that interventions need to be theory-based. Using these frameworks, we will 
evaluate the development of the online health information tools that have proven to be 
effective in our systematic review. In this study we will describe the development, the 
evaluation of the feasibility, and the implementation of the online health information 
tools, which corresponds to the first three elements of the MRC framework and the first 
four cycles of the STAR model. The last element of the MRC framework (the evaluation 
of the effectiveness of the online health information tools) is reported in our systematic 
review (Bolle et al., 2015).

The usability of online health information tools 
As is mentioned before, in the development of online health information tools, their 
usability is an important issue to consider. Online health information tools that are easy 
to use for younger individuals might not be easy to use for older individuals, for instance 
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because older individuals are less experienced with new media. To evaluate the usability 
of the online health information tools for older individuals we will use the guidelines 
that Pernice and Nielsen (2002) have proposed to develop easy to use websites for this 
age group. They identify seven usability categories, of which four are specifically relevant 
for the development of online health information tools: (1) presenting information and 
text, (2) presenting navigational elements and links, (3) search, (4) and web address and 
home page. The other three categories are not relevant for the evaluation of the usability 
of online health information tools as they relate to webshops and the operating system 
or browser of the user
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Method

In our systematic review (Bolle et al., 2015), we assessed the methodological quality of studies 
evaluating the effectiveness of online health information tools. We rated the studies that 
used a Randomized Controlled Clinical Trial (RCT) design as high or low quality. Next we 
performed a ‘Best Evidence Synthesis’ by attributing levels of evidence to the outcomes of 
the online health information tools (i.e., evidence, limited evidence, indicative findings, no/
insufficient evidence). The level of evidence was attributed to outcomes of online health 
information tools for which significant improvements were found in two or more high quality 
RCTs. For four online health information tools we found evidence for the outcomes self-effi-
cacy, blood pressure, hemoglobin levels, and/or cholesterol levels. To describe the development 
of the online health information tools we used articles that reported on the effectiveness of 
the four online health information tools from our systematic review. From the articles, we 
extracted the information about the content and development of the online health infor-
mation tool. Next, we searched the literature for articles in which the development of the 
online health information tools was reported. To evaluate the usability of the online health 
information tools, we tried to obtain the online health information tools online. We created 
a codebook using the above mentioned four website design guidelines that were proposed by 
Pernice and Nielsen (2002), see Table 3.1. However, the online health information tools were 
not publicly available (anymore) and no screenshots were reported that allowed us to evaluate 
the usability. We sent emails to the corresponding authors of the articles of the evaluation 
studies. Only one author responded and pointed out that their online health information 
tool no longer existed and had closed at the end of the evaluation study. Hence, we were not 
able to evaluate the usability of the online health information tools. Therefore, we will only 
report the evaluation results of the development of the four online health information tools 
for older patients which we found to be effective in our review.

Table 3.1 Codebook to evaluate online health information tools for older patients

Category Number of 
items

Example items

Presenting information and text 9 •	 The text size is at least 12 point by default

Presenting navigational elements 
and links

10 •	 The website contains static navigational elements (e.g., no 
moving menus)

•	 A link’s color changes after a user visits it

Search 7 •	 The user’s query is repeated in the search results
•	 The search field is precisely labeled. The word search is 

revered for open fields where users can type in actual search 
queries

Web address and home page 5 •	 A homepage link is added to all website pages, except the 
homepage. The homepage link only links to the homepage 
and not to secondary homepages

•	 If an unregistered user tries to log-in erroneously, a message 
will be given telling what parts of the website can be used 
without logging in, and how to use them. Also the benefits of 
logging in are briefly outlined.
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Results

Description of the online health information tools 
Of the four online health information tools, two were developed for patients with diabe-
tes and two for patients with hypertension. One of the online health information tools 
for diabetes patients concerned a website where patients could enter their blood glucose 
readings, exercise programs, weight changes, blood pressure, and medication data (Bond 
et al., 2007; Bond et al., 2010). In case of changes, nurses could contact their patients via 
e-mail or instant-messaging/chat. The website also offered weekly online educational group 
discussion via MSN Messenger software. This online health information tool significantly 
improved self-efficacy, blood pressure, hemoglobin levels and cholesterol levels. The second 
intervention for diabetes patients concerned an online health information tool consisting 
of four functions: (1) videoconferencing with nurse case managers, (2) remote monitoring 
of glucose and blood pressure, (3) a web-portal providing access to patients’ own clinical 
data and secure web-based messaging with nurse case managers, and (4) access to an 
educational web site (Shea et al., 2006; Shea et al., 2009; Trief et al., 2007; Trief et al., 2009; 
Trief et al., 2013). The use of this online health information tool also significantly improved 
self-efficacy, blood pressure, hemoglobin levels and cholesterol levels. One of the online 
health information tools for patients with hypertension concerned a home monitoring 
system where patients could send their self-measured blood pressure readings for review by 
their attending nurse or doctor, who in turn had the possibility to give automated patient 
decision support by text or email. Patients had the possibility to view their blood pressure 
readings on a website (McKinstry et al., 2013). Patients that used this online health infor-
mation tool had significantly improved blood pressure. The other online health information 
tool for patients with hypertension concerned a personal education program on a wireless 
tablet computer (Neafsey et al., 2011). Patients received immediate individually tailored 
feedback on their medication use. Also, corrective strategies were printed and sent to nurses 
prior to the patient’s primary care visit. The use of this online health information tool sig-
nificantly improved self-efficacy. The development of these online health information tools 
will be described in the following paragraphs following the first three elements of the MRC 
framework and the first three development cycles of the STAR model.

Phase 1: identifying existing evidence 
All authors report that the online health information tools had been developed using exist-
ing empirical findings on how online health information tools can improve health-related 
outcomes. However, as there is little evidence, the empirical evidence that is used is very 
general or of low quality (McKinstry et al., 2013), making it difficult to predict whether the 
results will maintain for the specific older patient groups. Moreover, a strong theoretical 
basis of the online health information tool has not been reported, with the exception of 
Neafsey et al. (2011). Based on the Social Cognitive Theory, they expected that their online 
health information tool could ‘enhance self-efficacy in patients to motivate them to adopt 
safe self-medication practices and modify adverse self-medication behaviors’ (Neafsey et 
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al., 2011; p. 161). The authors argue that animations form mental pictures in the patients 
mind and give meaning to their own self-medication experiences and will therefore guide 
their future self-medication behavior. In addition, the animations in the intervention have 
related multiple choice questions, which allow observational learning. Tailored interactive 
questions with feedback about self-efficacy will help patients gain confidence in self-med-
ication. In line with the principle of ‘reciprocal determinism’, the learning is expected to 
continue during the visit with the nurse.

Phase 2: assessing the feasibility of the online health information tools 
To the best of our knowledge, the feasibility of three of the four online health information 
tools has been reported. Bond (2006) discusses the lessons learned from the development 
and the implementation of the online health information tool. During its development, 
the online health information tool was tested on its usability by focus groups, heuristic 
evaluations and think aloud sessions. First, a focus group session with 22 older patients with 
diabetes was held. They gave suggestions about the lay-out, the content and the design of 
the website. The prototype of the website was adapted according to participants’ sugges-
tions. However, the author did not report which suggestions from the participants were 
retrieved and which elements of the prototype were adapted. Next, during the heuristic 
evaluation, experts identified usability problems using criteria and guidelines based on the 
W3C’s Web Accessibility guidelines (see Berners, 2005). Bond (2006) reports some examples 
of the feedback from the experts, such as the provision of a ‘contact us’ link and/or FAQ, 
prominent ‘how to use the site’ information, a ‘site tour’, a ‘forgot your password mechanism’, 
and a second navigation bar at the bottom of each page. Finally, the usability of the online 
health information tool was tested using think aloud sessions with five older participants 
that were recruited from assisted living facilities. Although the author reports that several 
problems were indicated by the participants, she does not mention which specific prob-
lems were mentioned and targeted. Moreover, the author does not mention the age of the 
participants or whether the five participants that participated in the think aloud session 
were patients with diabetes. Starren et al. (2002) describe the development objectives of 
one online health information tool. The first design objective relates to the usability of the 
technology. However, we found no literature concerning any usability tests with (potential) 
users of the system. The authors only mentioned one measure that was taken to make the 
system easy to use, namely a customized mousepad with four buttons that allows patient 
to answer video calls, to access the Internet, and to submit glucose and blood pressure.

Lin, Neafsey, and Strickler (2009) reported on the usability testing of the PEP-NG eHealth 
intervention among older (≥ 60 years) patients with hypertension. The PEP-NG interven-
tion was developed in four stages. In the first stage, the usability of the first pilot version 
of the prototype was assessed by five focus group participants. The second version of the 
prototype was adapted according to the results of the focus group. The results of the focus 
group interviews were, however, not reported. During the second stage, the second pilot 
version of the prototype was again tested using a focus group with new participants. Also, 
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two participants were involved in a think aloud session. Using the results of the focus 
group and the think aloud observations, the first version of the prototype was developed 
for the formal usability testing. In stage three, this version was tested using a think aloud 
protocol and two focus groups. The second version of the prototype was adapted on the 
basis of the first formal usability tests. During the fourth stage, the second version of the 
prototype with a new sample of ten participants in a think aloud session. On the basis of 
these results, the beta-version of the PEP-NG was built. However, the authors have not 
reported the outcomes of the usability tests that they have performed.

Phase 3: the implementation and usage of the online health informa-
tion tools 
To our knowledge, the implementation of two of the four online health information tools 
was reported. For the implementation of one online health information tool (Bond, 2006), 
computers were installed in the homes of the study participants. The researchers faced 
some problems with the installation of the computers, such as viruses, a failing modem, 
memory board or printer, which was caused by a lack of software testing and damages 
to the computer during transportation. Next, the study participants received a training 
manual and one-on-one training to learn how to use the online health information tool. 
The training was based on computer classes for older adults. After the online health infor-
mation tool was implemented, its performance was tested during the evaluation study. At 
that time some problems occurred. First, the website of the online health information tool 
had been hacked. However, the author did not report how this problem was solved. Second, 
there were problems with the hosting service. Participants received error messages and 
were not always able to submit their data. To resolve this issue, participants could sent the 
error messages to technical support personnel that resolved the problems and improved 
the online health information tool. The study lost one subject that was not able to enter 
data. For another online health information tool, the technical implementation has been 
described in detail (see Starren et al., 2002). The authors make the recommendation that 
the human component must not be eliminated during the implementation of the online 
health information tool. Adequate interaction between evaluation staff, implementation 
staff, and the telecommunication vendor is very important. Some data on the usage have 
been reported, to our knowledge, for three out of the four online health information tools. 
For one online health information tool it was reported that the use varied widely under 
study participants (Bond et al., 2010). However, the authors did not report if this influenced 
the outcomes of the study. With regard to the use of another online health information tool, 
the authors report a high compliance with the blood monitoring system, where participants 
submitted their blood pressure readings. However, the authors did not report whether the 
participants used the decision support information they received or whether they looked 
up their blood pressure readings on the website (McKinstry et al., 2013). One online health 
information tool was used at the office of the healthcare provider. Participants were assisted 
in using the online health information tools where needed. The online health information 
tool was used before every visit to the nurse Neafsey et al., 2011). It is, however, not clear 
whether patients could use the online health information tool at home.
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Discussion

The aim of this study was to evaluate the development and the usability of online health 
information tools for older patients, that have been proven to be effective. Following the 
MRC framework and the STAR model, the first step in intervention development is to 
identify existing evidence to create a theoretical and empirical basis. Most online health 
information tools were based on a scarce amount of literature and only for one online 
health information tool (Neafsey et al, 2011) the theoretical basis was reported. The next 
step in the development of online health information tools is testing its feasibility and 
more specifically its usability. Only usability tests of two online health information tools 
were reported. However, only the methods and not the results of these tests were reported. 
Hence, we were not able to identify the specific usability issues of the online health infor-
mation tools. This information would be very useful in the development of new online 
health information tools for older patients. For two online health information tools, the 
implementation was described. Lessons learned from the implementation of existing 
online health information tools provide us with useful information for the implementa-
tion of new online health information tools for older patients. With regard to the usage of 
the online health information tools, the authors did not report any information about the 
use of the separate components. As a result we cannot be sure what the active ingredients 
of the interventions were. It is important to consider that the evaluation of online health 
information tools is part of the development cycle and reporting about the evaluation is 
as important as the other parts of the development cycle. Therefore, we stress that authors 
adhere to existing guidelines to report on the development and usability of online health 
information tools in detail. Specifically, we recommend using the CONSORT EHEALTH 
guidlines (Eysenbach, 2011). According to these guidelines, eleven points are highly recom-
mended or are essential to report on the development and content of the online health 
information tools. Authors should report (1) the names, credentials, and affiliations of 
the developers, sponsors and owners, (2) the development process (i.e., usability testing), 
(3) revisions and updating, (4) the source code and/or screenshots/screen-capture video, 
and/or flowcharts of the algorithms used to ensure replicability, (5) the URL of the appli-
cation and/or details of where the intervention is archived, (6) how participants accessed 
the online health information tool, (7) the mode of delivery, features/functionalities/
components of the intervention and comparator, and the theoretical framework, (8) use 
parameters, (9) the level of human involvement, (10) any prompts/reminders (e.g., letters, 
emails, phone calls, SMS) to use the online health information tool, (11) any co-interven-
tions. According to these guidelines, the four interventions were described too succinct. 
Regarding the usability, we were not able to evaluate the online health information tools, 
as they were not publicly available. Not reporting the online health information tool itself 
by reporting the URL, the place where the intervention is archived, or screenshots of the 
interventions, poses a threat for the replicability, which is essential in scientific reporting. 
Moreover, replication and synthesizesation of the results is important as this can help 
in the development of new evidence-based interventions. Because the development of 
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online health information tools can be a complex process and a lot of different choices 
have to be made, we emphasize the importance of reporting the content of the online 
health information tool as detailed as possible. The fact that we found that online health 
information tools were not available anymore also has an important implication for prac-
tice. Online health information tools are often developed with the help of (large) grants. 
When these tools have been proven to be effective in improving health-related outcomes, 
it is important that more patients can benefit from these tools. We therefore suggest 
that researchers put more effort in the dissemination and long term implementation of 
effective online health information tools for older patients. To conclude, evidence exists 
that online health information tools can be effective in improving self-efficacy and clin-
ical outcomes in older patients. Researchers are increasingly evaluating the outcomes of 
online health information tools (Kreps & Neuhauser, 2010), even for older patients (Bolle 
et al., 2015). However, it is still difficult to replicate the studies and synthesize results, as 
the online health information tools are not reported in detail. We therefore recommend 
to systematically develop online health information tools, which have a strong theoret-
ical basis and which have been extensively tested on usability. Also, we argue that it is 
essential to report the content of the online health information tool in detail in a way 
that other researchers should be able to replicate the study. The CONSORT-EHEALTH is a 
useful tool to follow when reporting studies on online health information tools. Following 
these guidelines allows for the replicability of studies and the synthesizing of research 
results, and consequently a strong evidence base for the development of online health 
information tools for older patients.
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Abstract

Health information is increasingly presented on the Internet. Several Web design guide-
lines for older Web users have been proposed; however, these guidelines are often not 
applied in website development. Furthermore, although we know that older individuals 
use the Internet to search for health information, we lack knowledge on how they use 
and evaluate online  health information. This study evaluates user experiences with 
existing online health information tools among older (≥ 65 years) cancer patients and 
survivors and their partners. The aim was to gain insight into usability issues and the 
perceived usefulness of cancer-related online health information tools. We conducted 
video-recorded think-aloud observations for 7 online health information tools, specifically 
3 websites providing cancer-related information, 3 online question prompt lists (QPLs), 
and 1 values clarification tool, with colorectal cancer patients or survivors (n=15) and 
their partners (n=8) (median age: 73; interquartile range 70-79). Participants were asked to 
think aloud while performing search, evaluation, and application tasks using the online 
health information tools. Overall, participants perceived online health information tools 
as highly useful and indicated a willingness to use such tools. However, they experienced 
problems in terms of usability and perceived usefulness due to difficulties in using nav-
igational elements, shortcomings in the layout, a lack of instructions on how to use the 
tools, difficulties with comprehensibility, and a large amount of variety in terms of the 
preferred amount of information. Although participants frequently commented that it 
was easy for them to find requested information, we observed that the large majority of 
the participants were not able to find it. Overall, older cancer patients appreciate and are 
able to use cancer information websites. However, this study shows the importance of 
maintaining awareness of age-related problems such as cognitive and functional decline 
and navigation difficulties with this target group in mind. The results of this study can 
be used to design usable and useful online health information tools for older (cancer) 
patients.
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Introduction

An increasing amount of health information is delivered on the Internet (Eysenbach, 2011). 
At the same time, more and more patients search the Internet to find information regard-
ing their illness or treatment (Van de Belt et al., 2013). This is a fortunate development as 
the use of online health information tools (OHITs) (e.g., online patient education, patient 
portals, and health-related apps) improves patients’ health-related outcomes (Murray, 
Burns, See Tai, Lai, & Nazareth, 2004). These tools can serve different functions, such as 
providing information or improving communication with health care providers through 
the use of so-called “preparatory tools” that support the patient in preparing for consul-
tations and/or in making treatment decisions. Examples of preparatory tools are question 
prompt lists (QPLs) and decision aids. QPLs are structured lists of questions or topics that 
patients can use to prepare for a medical encounter by choosing questions they would like 
to ask their provider during the consultation. QPLs have been found to enhance patient 
participation and improve emotional and cognitive outcomes in cancer patients (Brandes, 
Linn, Butow, & Van Weert, 2015). Decision aids are tools that help patients make decisions 
about their treatment by informing them of treatment options and helping them clarify 
their values. This helps patients communicate their values and wishes to their health care 
provider who can use this information to create an optimal treatment plan tailored to the 
patient (Pieterse, Berkers, Baas-Thijssen, Marijnen, & Stiggelbout, 2010).

Older patients are an important target group for online health information considering 
the fact that many diseases (e.g., cancer, diabetes, and hypertension) are diseases of older 
adults (Barnett et al., 2012). A recent literature review revealed that an increasing number 
of OHITs for older patients have been developed and that older patients benefit from 
the use of these tools as evidenced by improved outcomes such as self-efficacy, blood 
pressure, hemoglobin levels, and cholesterol levels (Bolle, Van Weert, Daams, et al., 2015). 
These results were especially prevalent for OHITs with a variety of functions. However, 
descriptions of development processes are often not published, raising questions about 
the extent to which these OHITs are optimally adapted to older patients’ needs and 
abilities  (Bolle, Van Weert, Smets, et al., 2015). Hence, we know that older individuals use 
the Internet to search for health information and that this may result in positive health 
outcomes, but we lack knowledge on how they use and evaluate online health informa-
tion. Older patients experience more difficulties using online technologies compared 
with younger age groups as they are simply less experienced in using online technologies. 
Although this problem might resolve itself in the future decades as new generations of 
older adults have more experience with online technologies, it is to be expected that 
future older generations will still face usability issues due to age-related problems such 
as cognitive decline and sensory and functional limitations (Loos & Romano Bergstrom, 
2014; Pernice & Nielsen, 2002). First, sensory limitations such as visual decline can affect 
the readability of a website, for example, when small font sizes are used. Second, func-
tional limitations such as the worsening of fine motor skills can cause problems when 
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precise mouse movements are required, for example, using pull-down menus, which only 
stay open when someone moves over the area with the mouse (Becker, 2004). Therefore, 
the use of static navigational elements, such as drop-down menus that stay open until 
one clicks on a link, has been recommended (Nayak, Priest, Stuart-Hamilton, & White, 
2006; Pernice & Nielsen, 2002). Third, (age-related) cognitive decline can hinder someone’s 
ability to process information. The more information that is presented on websites, the 
more difficult it becomes for people with cognitive decline to find required information 
(Nayak et al., 2006). For example, Czaja et al., (2006) demonstrated that the influence of 
age on the use of technology (i.e., computer and Internet use) is mediated by such age-re-
lated problems. Involvement of the end user at an early stage in the development process 
for OHITs is of high importance to tailor the tools to address such problems (Crutzen, 
2012; Van Gemert-Pijnen et al., 2011). Still, literature on user experiences with OHITs for 
patients is scarce (Burns, Jones, Iverson, & Caputi, 2013; Hinchliffe, & Mummery, 2008). 
As a result, cumulative knowledge to be used for the development of OHITs for older 
patients is largely missing.

Many studies consider usability, that is, “the extent to which a product can be used by 
specified users to achieve specified goals with effectiveness, efficiency, and satisfaction,” 
as the main outcome to evaluate OHITs (Yen & Bakken, 2012). However, usability is only 
one dimension of the user experience (Law, Roto, Hassenzahl, Vermeeren, & Kort, 2009). 
According to the Technology Acceptance Model (TAM), technology acceptance and usage 
can be predicted by ease of use (i.e., usability) and perceived usefulness (Davis, 1986). 
Putting user experience in the context of OHITs, for which a patient is the end user, we 
therefore argue that we must evaluate not only usability but also perceived usefulness in 
terms of content and intention to use the tool. Where usability is related to the ease of use 
of a system, perceived usefulness addresses “the degree to which a person believes that 
using a particular system would enhance his or her job performance” (Davis, 1989). The aim 
of this study is, therefore, to evaluate user experience (i.e., usability and perceived usefulness) 
of OHITs among older patients. Important aspects of usability are the extent to which the 
tool meets the patients’ needs and abilities in terms of navigation strategy and navigation 
problems (Van Waes, 2000). An OHIT high in perceived usefulness delivers its content in a way 
that satisfies the information needs of the user and increases their intention to use (Taha, 
Sharit, & Czaja, 2009). First, the content of OHITs should be considered in user experience 
evaluations for OHITs for older patients as the information needs of older patients might 
differ from those of younger patients (Giacalone et al., 2007). Second, older patients who 
might be used to receiving health information through traditional media sources must 
perceive the online information to be useful to develop an intention to actually use it.
As cancer is frequently a disease among older people (Barnett et al., 2012), we will assess 
user experience with existing OHITs among older (≥ 65 years) cancer patients and survi-
vors and their partners. We selected 7 OHITs with different functions (i.e., information 
provision tools and preparatory tools). The results of this study can be used in the sys-
tematic development of OHITs for older cancer patients.
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Method

Study design, setting, and sample
This study is part of a larger project in which we systematically developed an OHIT for 
older colorectal cancer patients. Participants were recruited from PanelCom, a panel of 
cancer patients who participated in previous studies with our research group and con-
sented to be contacted again to participate in future studies. Participants were included 
if they were: (1) aged 65 years or older and (2) had been diagnosed with colorectal cancer 
or were a partner of a colorectal cancer patient or survivor. Approval for the study was 
obtained from the Institutional Review Board of the University of Amsterdam (2014-
CW-64).

Think-aloud observations are a classic method to assess user experience of online inter-
faces Jaspers, Steen, Van den Bos, & Geenen (2004). As older individuals might have 
short-term memory problems, valuable data might get lost when asking participants 
questions after using OHITs. The think-aloud methodology allows us to observe the 
actual reactions of the participants during the use of the tools. Another advantage is that 
the think-aloud method requires low numbers of participants. Throughout the literature, 
it has been found that only 5 to 9 participants can detect 80% to 90% of usability problems 
on a website (Bunz, 2001; Nielsen, 1994; Virzi, 1992). However, the think-aloud method has 
also been criticized with respect to the validity of the self-reported data that it gener-
ates ( Jaspers, 2009). Previous research has therefore suggested combining think-aloud 
data with observational data (Aitken, Marshall, Elliott, & McKinley, 2011). Therefore, we 
recorded all sessions by video to be able to systematically observe how participants used 
the websites and preparatory tools. The think-aloud method enabled us to identify usabil-
ity problems via observation and self-report. Moreover, the interview setting enabled us 
to query the participant concerning the perceived usefulness of the tools, specifically with 
regard to the content and intention to use the tool (see “Materials”). This combination 
of think-aloud data and interview data has been used previously to investigate usability 
and perceived usefulness (Nikolaus et al., 2014).
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Materials
Cancer information websites 
To identify characteristics of cancer information websites that best match the needs of 
the target group, we selected 3 existing websites that cancer patients might find when 
searching for information on the Internet, but the sources offering the information dif-
fered. When searching for health information online, people commonly use general search 
engines such as Google, use short phrases or keywords, and tend not to look further 
than the first page of the search results (Morahan-Martin, 2004). We therefore selected 
a website that is the first hit on Google in the Netherlands when searching for the Dutch 
word for chemotherapy, which is 1 of the 3 most used treatments for cancer in the Neth-
erlands (Bolle, Muusses, Smets, Loos, & Van Weert, 2012). This is a website with general 
information on chemotherapy that is owned by a pharmacist (website 1; http://www.
chemotherapie.nl). As many online health information consumers have difficulties in 
assessing the credibility of online information (Morahan-Martin, 2004), we next searched 
for a website from a seemingly reliable source, specifically a hospital. When searching for 
the Dutch words for “cancer” and “hospital,” the first hit on Google refers to a website for a 
specialized hospital for cancer patients in the Netherlands (The Antoni van Leeuwenhoek 
Hospital; website 2; http://www.avl.nl). As this study is part of a larger project in which 
we systematically developed an OHIT for older colorectal cancer patients, we selected 
the website of an expertise center for gastrointestinal cancer in the Netherlands (Gas-
trointestinal Oncology Cancer Center Amsterdam; website 3; https://www.amc.nl/web/
Zorg/Expertisecentrum-Gioca/Gioca/Expertisecentrum.htm). Furthermore, we made 
sure in selecting the 3 websites that they differed from each other in terms of offering 
different modalities (i.e., textual, visual, and audiovisual information) through which 
the information was presented and that they differed from each other with respect to 
various usability recommendations (e.g., minimum 12-point font size, a button to increase 
text size, and static navigational elements), as proposed by Pernice and Nielsen (2002). 
Website 1 provided patients with textual information and used illustrations that clarified 
the text. The text on this website had a font size larger than 12 points but did not have 
the option to increase text size. The website did not have static navigational elements. 
Website 2 contained textual and audiovisual information. The text of this website had 
a smaller font size than 12 points and did not have the option to increase text size. The 
website did have static navigational elements. Website 3 contained textual and audiovi-
sual information. The text on this website had a font size smaller than 12 points but had 
a button to increase text size. This website also had static navigational elements (e.g., 
links and menus that do not change or move).

Question prompt lists
We used three Dutch online QPLs for cancer patients. The first QPL was integrated 
into the website with chemotherapy information described previously (website 1). 
On this website, four QPLs were available concerning “preparation,” “a good conver-
sation,” “side effects,” and “after the treatment.” The QPLs were in PDF format and 



CH
A

PTER
 4

61

Older cancer patients’ user experiences with online health information tools: A think-aloud study

were no longer than one page. The QPLs consisted of questions that patients might 
ask during consultations. Questions could be selected by ticking a checkbox in front 
of each question.

The second QPL was developed by the Dutch Breast Cancer Association for breast cancer 
patients and their family members (QPL 2; http://www.b-bewust.nl). The homepage of 
the QPL contained 11 buttons that consisted of the main themes of the QPL and three 
other buttons for explanations and instructions, advice on preparing for consultations, 
and contact with an expert. The 11 main themes were further divided into 86 subthemes. 
The main themes were “diagnosis and treatment,” “questions for family members,” “hered-
itary and familial breast and ovarian cancer,” “breast cancer among older patients,” “breast 
cancer among younger patients,” “symptoms of breast cancer,” “work and re-integration,” 
“breast reconstruction,” “metastasized breast cancer,” “nutrition and exercise,” and “breast 
cancer among men.”

The third QPL was developed by researchers from the Academic Medical Center in 
Amsterdam for patients with esophageal cancer to prepare for their first consultation 
with the surgeon after surgery (as this tool was developed for research purposes and is 
not publicly available, we included a screenshot in Appendix B: QPL3). This QPL started 
with an explanation of the goal and content of the QPL and gave instructions to use the 
QPL. The QPL contained 76 questions across 9 themes: “operation and hospitalization,” 
“additional care,” “physical activity,” “social or emotional problems,” “nutrition,” “the probe,” 
“the future,” “physical assumptions,” and “medical care.” In addition, users could add their 
own questions.

Decision aid: values clarification tool
To the best of our knowledge, there was no publicly available online decision support 
tool for cancer patients available at the start of our study. Therefore, we used a decision 
aid developed by researchers at the Leiden University Medical Center (this tool has been 
previously used for study purposes only; see Appendix C). This decision aid uses the 
values clarifications method, which aims to encourage the consideration of all relevant 
treatment options and/or attributes of options while lowering the processing burden 
so patients can adequately identify and integrate their values in forming a preference 
(Pieterse, De Vries, Kunneman, Stiggelbout, & Feldman-Stewart (2013). Values clarification 
methods can aid older patients to individually tailor treatment decision making according 
to their life values. The values clarification tool aimed to assess the relative importance of 
rectal cancer treatment outcomes. Patients were first asked to rate the importance of the 
occurrence of the best and worst probability of each possible treatment outcome (all else 
being equal) on a 4-point scale ranging from “not at all important” to “very important.” 
Next, patients were asked to rate the importance of 10 paired outcome scenarios on a 
7-point scale, ranging from “a strong preference for scenario 1” to “a strong preference for 
scenario 2.” An example of a paired scenario was “Scenario 1: Fecal incontinence. Out of 
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100 people: 65 will have this, 35 will not. Sexual problems. Out of 100 people: 60 will have 
this, 40 will not. Scenario 2: Fecal incontinence. Out of 100 people: 50 will have this, 50 
will not. Sexual problems. Out of 100 people: 70 will have this, 30 will not.” The questions 
in the values clarification tool were adaptive conjoint analysis based, meaning that the 
paired scenarios were tailored to each individual patient based on what they consider 
important tradeoffs Pieterse et al., (2010).

Procedure
Each participant evaluated the usability and perceived usefulness of three OHITs (i.e., 
1 of the 3 websites providing information, one of the three QPLs, and the values clari-
fication tool; see Materials). Participants were first allocated to one of the three cancer 
information websites. We strove for an equal distribution of gender and being a cancer 
patient or survivor or a partner. All participants used the tools individually. Participants 
who were assigned to website 1 (i.e., the website providing information on chemother-
apy treatment for cancer) were also assigned to QPL 1, as this QPL was part of the same 
cancer information website. As QPL 2 was designed for female breast cancer patients, 
only female participants were assigned to this tool. As we had only 1 values clarification 
tool, all participants evaluated their user experience with this tool (see Table 3.1 for the 
distribution of participants across the tools).

We visited the participants at their homes. The sessions started with an explanation of 
the procedure, signing informed consent, and a short survey that assessed demographic 
information (i.e., age, gender, and education), illness-related information (i.e., diagnosis 
and treatment), and computer experience (i.e., amount and purpose of computer use 
and usage of OHITs). Education was divided into low level of education (i.e., primary 
education, lower vocational education, preparatory secondary vocational education, and 
intermediate secondary vocational education), middle level of education (i.e., senior sec-
ondary vocational education and university preparatory vocational education), and high 
level of education (i.e., higher vocational education and university). We provided all par-
ticipants with the same hardware, using the same settings. Participants were instructed 
to perform several tasks according to the protocol. Participants were explicitly instructed 
to think aloud while executing tasks. It was emphasized that the goal of these tasks was 
not to test the quality of their computer skills but rather to test the usability of the OHITs. 
After finishing the tasks in the protocol, participants received a monetary reward of €20 
for their participation.

To assess user experience, we developed an interview protocol containing different tasks 
(i.e., search tasks, application tasks and evaluations; see Textbox 4.1). Some search tasks 
aimed to obtain insight in terms of the general navigation behavior of participants and 
contained the instruction to imagine a certain scenario and search for information one 
would like to receive in a particular situation. Other search tasks contained more elab-
orate instructions to search for specific information to assess information preferences. 
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Evaluation tasks offered participants the opportunity to give their opinion about the 
content and usefulness for (parts of) the website or tool. Application tasks provided 
information about how participants use the website or preparatory tool. The protocol 
changed depending on the content of the OHIT visited for 1 search task (see Textbox 4.1; 
search task 7). The amount and types of tasks and questions remained the same.

Textbox 4.1 Description of questions in the observation protocol

1. Open the website (application task)
2. What is your first impression of this website (evaluation)
3. Imagine you just got diagnosed with cancer. What information would you like to find on this website? Try to 

find that information (search task)
4. Were you able to find the information? Was it easy to find the information? What made it easy or difficult? Was 

the information understandable? (evaluation)
5. Go to the homepage (evaluation)
6. Was it easy to go back to the homepage? (evaluation)
7. Try to find (search task):
a. Information on how to prepare for a consultation with your health care provider (website 1)
b. Information on colorectal cancer (website 2)
c. Experiences of other patients on this website (website 3)
8. Were you able to find the information? Was it easy to find the information (evaluation)
9. What made it easy or difficult? Was the information understandable? (evaluation)
10. Would you use this tool in the case that you were a patient for whom this tool is designed? (evaluation – inten-

tion to use)

Analysis
All think-aloud observations were transcribed and coded independently by two research-
ers. Disagreements were resolved through discussion. We analyzed user experience on 
the basis of two dimensions: usability and perceived usefulness. Regarding the usability, 
the data from the think-aloud protocols were analyzed from two different perspectives 
as suggested by Van Waes (2000): (1) navigation strategy (i.e., which navigation tools did 
the participant use?) and (2) navigation problems (i.e., what were the navigation barriers 
the participant came across?). During the first round of coding, we initially used these 2 
perspectives as coding categories.

All comments regarding usability could be classified under these codes, but as navigation 
strategy often led to navigation problems, we combined the two codes into one code: nav-
igation strategy and problems. We subsequently identified three categories of navigation 
strategies and problems: (1) use of navigational elements, (2) layout, and (3) instructions. 
These three categories were used as subcodes during the second round of coding; all 
comments regarding usability could be classified under these subcodes.

Regarding the perceived usefulness of the OHITs, we coded whether participants had neg-
ative or positive remarks regarding the content presented on the website and whether 
participants had an intention to use the tools.
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Regarding the negative and positive remarks regarding the content presented on the 
website, we identified three subcodes during the first round of coding: (1) satisfaction with 
information modality, (2) information preferences, and (3) satisfaction with comprehen-
sibility. During the second round of coding, all positive and negative remarks regarding 
the content could be classified under these subcodes.

Regarding intention to use the tools, we coded whether and why participants indicated 
that they would or would not use the tool in the case they were a cancer patient or a 
partner of a cancer patient again. The codetree is shown in Figure 4.1.

Figure 4.1 Code tree
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Participants and their characteristics
Participants were (colorectal) cancer survivors (diagnosed more than 2 years ago; n = 12), 
colorectal cancer patients (diagnosed less than 2 years ago; n=3), and their partners (n = 
8). The median age of the participants was 73 (interquartile range 70-79). Participants’ 
characteristics are listed in Table 4.1.
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Table 4.1 Participants’ characteristics

W1a W2b W3c QPL1d QPL2e QPL3f Total of values 
clarificationg

(n = 6) (n = 8) (n = 9) (n  =6) (n = 7) (n = 10) (n = 23)

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

Gender

Male 4 (75) 2 (25) 5 (67) 4 (67) 0 (0) 7 (70) 11 (48)

Female 2 (25) 6 (75) 4 (33) 2 (33) 7 (100) 3 (30) 12 (52)

Age

Median 74.5 76 70 74.5 73 73.5 73

IQRh 73-77.5 72.25-81.25 67.5-79.5 73-77.5 72-82 67.5-79 70-79

Education

Low 2 (33) 3 (38) 4 (44) 2 (33) 3 (43) 4 (40) 9 (39)

Middle 1 (17) 2 (25) 1 (11) 1 (17) 2 (29) 1 (10) 4 (17)

High 3 (50) 2 (25) 4 (44) 3 (50) 2 (29) 4 (40) 9 (39)

Other 1 (13) 1 (10) 1 (4)

Diagnosis

Colorectal cancer 
(patient)

2 (33) 1 (13) 0 (0) 2 (33) 0 (0) 1 (10) 3 (13)

Colorectal cancer 
(survivor)

2 (33) 2 (25) 6 (67) 2 (33) 2 (29) 6 (60) 10 (44)

Other cancer 
(patient)

0 (0) 0 (0) 1 (11) 0 (0) 0 (0) 2 (20) 2 (9)

Other cancer 
(survivor)

1 (17) 1 (13) 0 (0) 1 (17) 0 (0) 0 (0) 1 (4)

No diagnosis 
(i.e., partners)

1 (17) 4 (50) 2 (22) 1 (17) 5 (71) 1 (10) 7 (30)

Computer use per weeki (in hours)

0-2 3 (50) 6 (67) 5 (63) 3 (50) 5 (71) 6 (60) 14 (61)

2-10 1 (17) 1 (11) 0 (0) 1(17) 0 (0) 1 (10) 3 (13)

10+ 2 (33) 2 (22) 3 (38) 2 (33) 2 (29) 3 (30) 6 (26)
aWebsite 1: website about chemotherapy
bWebsite 2: website of Antoni van Leeuwenhoek Hospital
cWebsite 3: website for Gastrointestinal Oncology Center Amsterdam
dQPL 1: QPL on http://www.chemotherapie.nl
eQPL 2: QPL of the Dutch Breast Cancer Association
fQPL 3: developed by researchers of the Academic Medical Center in Amsterdam for patients with esophageal cancer.
gValues clarification tool: a values clarification tool developed by researchers at Leiden University Medical Centre.
hIQR: interquartile range
iComputer use: personal computer and/or tablet
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Usability
Navigation strategy and problems 
Although participants frequently commented that it was easy for them to find requested 
information (n = 16; 70%), we observed that the large majority of the participants encoun-
tered problems in their navigation strategy and hence were not able to find the requested 
information (n = 21; 91%). We identified 3 categories of navigation strategies that led to 
problems in optimally navigating the OHITs: (1) use of navigational elements, (2) layout, 
and (3) instructions.

Use of navigational elements
Participants often started to search for information in the center of a webpage (n = 18; 
78%) without paying attention to the structure of the website (i.e., using a menu on the 
website to search for information). Website 3, for example, presented a large amount of 
information in the center of the webpage. The text contained several clickable links to 
other webpages. When we asked participants to search for specific information, most 
participants read the text in the center of the webpage and clicked on links provided in 
the text. They did not consider the menus at the top and on the left side of the webpage 
(n = 8; 89%). Some participants commented that websites with 2 or more menu bars were 
too complex (n = 5; 22%). Only one participant (4%) wanted to use the search bar to search 
for information but could not find the search bar.

For all OHITs, participants were required to scroll down to see an entire webpage. Overall, 
participants were able to and did not mind scrolling up and down (n = 19; 83%), although 
two participants (9%) commented that the structure of the homepage would be easier to 
understand if they did not need to scroll. QPL 2 presented a pop-up after the first ques-
tion was selected. The pop-up presented the option to save the questions and to send the 
selected questions by email. However, this pop-up was confusing for some participants, 
as they had the feeling that the pop-up was an error message and that they did some-
thing wrong (n = 2; 29%). Although there was an option to “continue anonymously,” some 
participants did not understand how to return to the QPL without saving the questions 
or leaving their email address (n = 3; 43%).

When participants were given the task of returning to the homepage, they mostly used 
the arrow at the left top corner of the browser (n = 12; 61%). Participants were not aware 
of the possibility of returning to the homepage of the website by clicking on the home 
button or on the logo of the website (n = 17; 74%). Only website 1 had a “home” button 
to return to the homepage. However, this button was very small, and only 1 participant 
noticed it. One participant commented that they wanted to have a button with the text 
“back to the previous page” or “back to the homepage.” Website 3 had a button titled “back 
to care.” This button did not lead back to the previous page but to a completely different 
page on the website, which was confusing (n = 5; 56%).
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QPL 3 had 2 navigation possibilities. The first possibility was to go through all the ques-
tions in the QPL consecutively. The second option was to click on themes that were 
of interest to the participant and select the questions that were categorized under the 
specific theme and proceed by clicking on the next theme that was of interest. Partici-
pants mostly used the first option (n = 9; 90%). Although participants went through the 
different themes and questions one by one, two (20%) did mention that they appreciated 
the subdivision into themes. The values clarification tool presented participants with one 
question at a time, which did not cause navigation difficulties.

Layout 
Some participants were not able to read the text due to small font sizes (n = 6; 26%) and/
or a lack of contrast (n = 5; 22%). Participants were not aware of the option to increase 
font size or were not able to find this option (n = 2; 25%) that was presented by website 
2. When we gave these participants instructions on how to increase the font size, they 
did appreciate this function.

Website 2 had a background consisting of a blurred illustration. Two participants com-
mented that this was distracting because they did not know whether the illustration 
was blurred on purpose or whether this was due to their own visual decline (25%). The 
other 2 websites had plain backgrounds with colors that contrasted the text, which was 
greatly appreciated by the participants. Website 1 used different shades of brown colors. 
One participant (17%) mentioned that it was too difficult to see the differences, which 
made it difficult to read the text and to distinguish between buttons.

Website 1 and the values clarification tool presented buttons that were too small and too 
close together, resulting in participants clicking on the wrong button (n = 7; 24%). Some-
times, participants were not aware of clicking the wrong button, leading to confusion 
as they saw a webpage with information that they did not expect or could not continue 
using the values clarification tool (n = 5; 22%).

QPLs 1 and 3 used checkboxes that could be clicked on to select a question. QPL 2 used “+” 
and “-” symbols to select or deselect a question. These symbols were not always clear for 
participants (n = 3; 43%). In addition, the same participants did not see that the question 
was added to their checklist after they clicked on it and when the “+” symbol changed 
into a “−” symbol. Furthermore, in the same QPL, the selected question changed from a 
black font into a gray font. Some participants did not notice this or were unable to see 
this change in colors (n = 3; 43%).

The values clarification tool had a colored progress bar, which was appreciated by two 
participants (9%) but not noticed by the rest of the participants. One participant (4%) 
was color blind and could not see the progress in the bar.
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Instructions 
QPL 2 presented users with short instructions to help them with navigation while using 
the tool. Participants appreciated these instructions (n = 2; 29%). One participant (14%) 
commented that they wanted instructions to navigate the website, for example, an 
instruction such as “click here if you want to have information on this topic.” QPL 3 started 
with an instruction on how to use and navigate through the tool. However, given that the 
instructions disappeared when participants were using the tool, some participants forgot 
these instructions (n = 3; 30%). The instruction text was also considered too long, which 
resulted in some participants lacking the motivation to read the entire instruction (n = 
2; 20%). One participant commented that it would have been useful to receive smaller 
sections of the instructions while using the QPL (n = 1; 10%).

Perceived usefulness
Perceived usefulness was measured in terms of satisfaction with the content of the OHITs 
and intention to use the OHITs. Regarding satisfaction with the content of the OHITs, 
we identified 3 categories: (1) satisfaction with information modality, (2) information 
preferences, and (3) satisfaction with information comprehensibility.

Satisfaction with information modality
Regarding the modality with which information was presented, the combination of text 
with a video was highly appreciated. Most participants commented that watching a video 
had added value after reading the text because it was difficult for them to process tex-
tual information only (n = 11; 79%). Regarding illustrations, participants only found these 
useful when they clarified the text (n = 6; 67%). One anatomical illustration on website 3 
that used both Arabic and Latin numbers was difficult to understand. Illustrations that 
did not clarify the text, for example, a picture of a health care professional or a patient, 
received mixed comments. Some participants appreciated these illustrations (n = 3; 13%), 
whereas other participants did not understand the reason why these illustrations were 
on the website and found these distracting (n = 4; 17%).

Information preferences
When we asked participants what information they would search for after having 
received a cancer diagnosis and/or starting a cancer treatment, they indicated a need for 
the following information: (1) information about cancer type and/or treatment (n = 14; 
61%), (2) personally relevant information, for example, information on a specific treatment 
they would receive (n = 10; 43%), and (3) contact information for hospitals and health care 
providers (n = 6; 26%).

Website 3 offered testimonials of patients’ experiences. Participants’ opinions about 
these testimonials differed greatly: most (n = 7; 78%) highly appreciated this information, 
whereas some had no need for this information at all (n = 2; 22%).
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One participant (17%) mentioned that information about alternative treatment options 
was missing on website 1. According to this participant, a health care provider should 
give a patient the choice to undergo a treatment or not, and (s)he preferred to retrieve 
not only information about the recommended treatment but also about the alternatives.
There were some comments on the amounts of questions and themes in QPLs 2 and 3. 
Some participants indicated that there were too many questions or themes in these QPLs, 
which demotivated them to use the tool (n = 4; 24%). One participant was overwhelmed 
by the amount of questions:

“when I see all these questions, I think that there are so many things I should worry about.”

Satisfaction with comprehensibility
Despite extensive instructions and example questions presented before using the tool, 
most participants mentioned that they had difficulties understanding the questions in 
the values clarification tool (n = 21; 91%). The illustration to visualize, for example, a 2 of 
100 chance that the tumor would come back, was not clear to the participants (n = 6; 
26%). Furthermore, participants had difficulties understanding the questions in which 2 
paired scenarios were offered (n = 16; 70%; see Materials—Decision Aid: Values Clarifica-
tion Tool—for an explanation on the paired scenarios). The instructions were followed 
by example questions, which aimed to help the user understand the types of questions. 
However, the fact that the example questions were not cancer related was considered 
confusing by some participants (n = 3; 13%). Two participants (9%) commented that the 
text was easy to understand as no foreign languages or medical jargon was used.

The answer categories for the questions in which participants had to answer whether 
they had a preference for one scenario over the other were considered too ambiguous, as 
participants were asked to give their preference and to state how strong their preference 
was in 1 question (n = 12; 52%). One participant commented that

“it would have been easier to just answer whether one has a preference for 
one scenario over the other or whether one has no preference at all.”

Another participant, while thinking aloud, said:

“I will just answer that I have no preference, because I do not understand this question.”

Other participants were also observed to answer with the “no preference” option (n = 8; 
35%). Participants were bothered by the number and apparent similarity of questions (n 
= 9; 39%). Two participants (9%) commented that it would take them too long to finish 
the tool and that it took too long before they came to the relevant questions. This is 
because the tool started with questions about each of the treatment consequences first, 
followed by questions on the combined consequences of the treatment. Concerning the 
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instructions, these were perceived as containing too much text, although it was not clear 
for participants what they could expect. Participants mentioned that they would rather 
see the question while reading the instructions (n = 7; 30%).

Intention to use
Most participants mentioned that receiving information about their disease and treat-
ment at home was very valuable, as it was very difficult for them to remember all the 
information presented during consultations (n = 16; 70%). For example, 1 participant said 
that receiving information after the consultation is very useful as one can be too emo-
tional to process information during the medical encounter. However, some participants 
mentioned that they would not use these types of websites as they expect to receive 
information from interpersonal communication with their health care providers and 
printed materials distributed by their health care providers. Another participant com-
mented that they did not want any information at the time of diagnosis. However, the 
participant continued,

“the added value of a website with information is that one can select the information 
that one needs at the moment one wants to have the information.”

Participants had various needs regarding the amount of information. Some participants 
indicated that they were overwhelmed by large amounts of information (n = 9; 39%), 
whereas other participants had a need for as detailed information as possible (n = 4; 17%). 
One website offered the possibility of expanding the text for certain topics. This function 
was greatly appreciated by participants with both high- and low-information preferences 
(n = 3; 33%). Participants mentioned that the questions in the QPLs were useful for them 
and would help them to ask questions to their health care provider that they would not 
have thought of themselves (n=17; 74%). One participant, for example, mentioned that

“you do not know what to expect before you have the consultation with your health 
care provider. It is very useful to see a list of possible topics that can be discussed.”

Although most participants thought the QPLs were useful when preparing for consul-
tation, two (9%) had doubts about actual usage during the consultation as they thought 
that the health care provider did not have time to answer all the questions. Two (9%) other 
participants considered preparing for a consultation by thinking of possible questions 
to be useful but would not use an online tool for this as they are used to doing this by 
pen and paper. Some other participants commented that they would not use a QPL or 
would prepare questions for a consultation in another way, as they expect to receive the 
information they need from the health care provider (n = 3; 13%).

Participants mentioned that they had difficulties understanding the aim of the values 
clarification tool. When the researcher explained the aim of the tool, some participants 
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did mention that such a tool would be useful for them as they could understand that 
the topics in the values clarification tool were important to think about (n = 11; 48%). 
However, 1 participant mentioned that this goal could have been achieved by asking just 
1 question: “what is important in your life?” Another participant commented that the 
goal of the tool would also have been achieved simply by asking “what is most important 
for you: recurrence of the tumor or the side effects of the treatment?” Most participants 
would not use the tool themselves as they did not understand the questions (n = 16; 70%). 
Another reason for not using the tool was because some participants preferred to discuss 
the issues presented in the values clarification tool with their health care provider rather 
than using a tool (n = 7; 30%).
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Discussion

The aim of this study was to provide insight into the user experience with existing OHITs 
among older cancer patients. We evaluated seven different OHITs in terms of usability 
(i.e., navigation strategy and navigation problems) and perceived usefulness (i.e., content 
evaluations and intention to use).

Regarding usability, we identified how older cancer patients navigate through a website 
and which navigation problems they encounter. Older cancer patients had difficulties 
navigating through websites that had complex structures (e.g., multiple navigation bars). 
Moreover, some navigation problems were attributable to the layouts of the websites. 
For example, some buttons were too small to click on for older patients suffering from 
physical decline. In addition, the age-related problem of visual decline played a role in 
navigation problems due to layout in that older patients had difficulties distinguishing 
colors that had low levels of contrast. Regarding the content that was presented on the 
websites, we found that older patients appreciated it when information was presented in 
different modalities (i.e., text combined with illustrations or video). However, this com-
bination was mostly appreciated if it was used to clarify the text and less for aesthetic 
reasons. Next, we found that older cancer patients and their partners varied greatly in 
terms of the amount of information they wanted to receive. Some patients wanted to 
receive as much information as possible, whereas other patients wanted to receive less 
information or no information at all. This finding is consistent with literature that found 
that older patients do not always want complete information on their disease (Giacalone 
et al., 2007). All patients appreciated a website for which there was a possibility to expand 
information so that they could select the information they wanted to receive themselves.
The great effort it took for older adults to digest large amounts of information is probably 
also the reason why they preferred to only read what is applicable to their own situation, 
without having to filter it from among general information. This is in line with previous 
research that suggests that people find it increasingly difficult to concentrate on relevant 
information as they get older (Kray & Lindenberger, 2000) and that older patients read 
large amounts of text when available (Tullis, 2007).

Regarding the perceived usefulness of the OHITs, older adults overall indicated willing-
ness to use both the health information websites and the preparatory tools. Reasons for 
not using the tools were that they would rather receive or discuss the information with 
a health care provider, that they preferred to receive offline information, or that they did 
not understand the content, which was the case for the values clarification tool. Similar 
results were found in usability testing of a comparable decision aid for chronic obstructive 
pulmonary disease patients (Uhler et al., 2015).
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Strengths and limitations
Although our participants were cancer patients or survivors and their partners, we asked 
participants to project themselves into the hypothetical situation that they were just 
diagnosed with cancer or just about to receive a treatment. The use of such so-called 
“analog patients” is documented in meta-analysis as a valid method (Van Vliet et al., 2012). 
However, it may be more difficult even for cancer survivors to imagine the perceived 
usefulness of the system to a person newly diagnosed with cancer. To illustrate, not all 
information that was presented on the websites that we selected was applicable to the 
situations of the patients and their partners, which might have resulted in information 
that was not personally relevant. This possibly resulted in participants that were not 
as committed as the intended users of the websites and tools would be. Furthermore, 
although the usability problems of newly diagnosed patients might be similar to those 
of our analog patients, newly diagnosed patients may be more upset by usability prob-
lems that would make them unsure of whether the information they found applied to 
them or whether the decision they reached with the aid of the tool was the right one. 
This might affect the interpretation of the results and indicates that we must take even 
small usability problems very seriously. Moreover, prototypes of newly developed OHITs 
for older people should also be tested among recently diagnosed patients and partners.

We observed a difference between self-reported data and our observational data regarding 
the self-reported ease of finding information and the observed difficulty with actually 
finding the requested information, which points to the importance of using both self-re-
ported data and observational data in user experience research. A possible explanation 
for this discrepancy is that participants may have given a socially desirable answer as 
the researcher was sitting next to the participant, although the researcher explained 
beforehand that the goal of the study was not to test the skills of the participant but the 
usability of the website.

Comparison with prior work and practical implications
Previous guidelines focused on usability aspects of OHITs for older people, whereas this 
study also provides insights into perceived usefulness. Regarding usability, our study 
confirms some of the existing recommendations, refutes others, and suggests recom-
mendations that are not mentioned in the existing guidelines. As Internet experience 
is increasing rapidly among older adults, some prior recommendations are no longer 
applicable to the current generation of older people. For example, our study showed 
that older website users can easily navigate through a pull-down menu—a non-static 
navigational element, whereas Pernice and Nielsen (2002) more than a decade ago found 
that older Internet users had difficulties using these. The same authors advise against 
scrolling down in a webpage. However, this study shows that most older users have no 
problems in doing so anymore.
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The findings of this study confirm other existing recommendations. First, participants 
still had difficulties in reading small font sizes. It is important that websites designed 
for older users have adequate font sizes by default as participants were not able to find 
the button to increase font size. Second, similar to what we found in our study, Pernice 
and Nielsen (2002) described that older users clicked on the back button in the browser 
to return to the homepage. Older users in our study were also not aware that clicking on 
the company logo would lead them back to the homepage. The recommendation to add 
a link called “Home” on all website pages except on the homepage and preferably in the 
horizontal navigation bar is therefore still applicable. Third, Pernice and Nielsen (2002) 
recommended leaving space between links and to make the immediate area surrounding 
the link part of the link as older users have more difficulties with accurately clicking on 
small targets. This result is confirmed in our study, in which we found older users to be 
confused when they clicked on the wrong link or button or when nothing happened after 
misclicking the link.

Pernice and Nielsen (2002) recommend presenting informational messages, including 
error messages, clearly and in a nonthreatening way. Although error messages were not 
common on the websites we tested in this study, we noticed that older users react in 
a confused or anxious manner when a pop-up unexpectedly shows up. Even when the 
pop-up is not an error message, participants interpreted it as such, which made them 
anxious. Another recommendation that was not found in the existing guidelines but 
that we would like to add is based on our finding that older users focus on the main text 
on a website instead of on navigational elements such as navigation bars. We therefore 
recommend presenting navigational elements in the center of the homepage, which will 
help older users immediately make a navigational choice without being distracted by 
possible irrelevant information. We also recommend avoiding large amounts of main text 
on the homepage and to display options on one page. For instance, if a clear overview with 
options is provided first, users can make a conscious choice regarding which information 
they want to read and click on the link or button with information that is relevant to 
them. To satisfy both users who prefer detailed information and users who want to read 
only key information, give text the ability to “pull out” for users who want to read more 
detailed information. This was highly appreciated by both groups on website 2. Make 
sure to use static menus and to not use more than one layer for pull-out menus to avoid 
users getting lost in the website.

Finally, this study builds on the existing guidelines in terms of providing insights regard-
ing how to incorporate preparatory tools such as QPLs and values clarification tools. 
Based on the results of the think-aloud observations, we recommend providing clear 
instructions on how these tools can be used that are also available when using the tool. It 
is also recommended to limit the number of questions and themes in QPLs to a maximum 
of 20 predefined questions per QPL, to make one question visible at a time and to provide 
the possibility of adding additional personal questions. To be able to provide the user with 
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a personal overview of all selected questions in order of priority, the option to add or to 
not add a selected question to this personal list (QPL) or answer (values clarification tool) 
should be provided, as well as the ability to prioritize the importance of questions, for 
example, by asking the user to indicate whether the topic or question is “not important 
(0)” to discuss, “rather important (1),” “important (2),” or “extremely important (3).” The 
ability to store this personal list, to print it out, or to email it should be incorporated into 
the tool. Textbox 4.2  gives a summary of recommendations that can be derived from this 
study and previous studies.

Textbox 4.2 Recommendations for the development of online health information tools for older patients

General guidelines
Recommendations based on current think-aloud observations:

•	 Older people often use tablets: it is important that the site is suitable for a tablet;
•	 Provider the ability to print information or to save as PDF or send to email.

Recommendation based on both the current think-aloud observations and literature:
•	 Login must be simple.

Recommendation based on prior guidelines or literature:
•	 Ensure the home page loads quickly.

Access to information (structure and navigation)
Recommendation based on current think-aloud observations:

•	 Avoid large amounts of information on a page. If possible, display options on 1 page, for example, first provide an 
overview with options, and then (after visitors choose what information they wish to read) the relevant information

Recommendations based on both the current think-aloud observations and literature:
•	 The design must focus on easy-to-use navigation tools:

o Show a navigation bar on every page on the same place;
o Use a prominent homepage button on each page.
o Hyperlinks must be distinguishable from other text and easy to click on (e.g., not too close to other text). 

Change the color if a link is clicked.
Recommendation based on prior guidelines or literature:

•	 Make sure that links go directly to the content.

Information (text, illustrations, video, multimedia)
Recommendations based on current think-aloud observations:

•	 Allow text to ‘pull out’ for users who want to read more detailed information (see e.g.,: http://www.avl.nl/
behandelingen/chirurgie-bij-dikke-darmkanker/ under “what is going to happen”);

•	 Provide a clear explanation of illustrations: what exactly is there to see?
Recommendations based on both current think-aloud observations and literature:

•	 Combine strategies (audiovisual and text) so that older people have a choice. This is important because older 
people often want to control the pace at which they obtain information (which may be less possible with 
audiovisual information);

•	 A combination of personalization and audiovisual information enhances information memorization;
•	 Adding images to a website improves satisfaction with the attractiveness of a website. Illustrations that explain 

the text are considered most useful. The images need to be carefully tested in the target group;
•	 Large, readable font (so that a button to enlarge text is not required);
•	 Text in a contrasting color background;
•	 Write for users; do not use difficult language ore technical terms.

Recommendations based on prior guidelines or literature:
•	 A website with a personal video (information provided by a patient) and text can increase satisfaction with 

the website;
•	 Terms such as senior, older, or age-related terms can be used on the site. However, do not use stereotypes or 

patronizing text;
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Usability
Recommendation based on both the current think-aloud observations and literature

•	 A search function is rarely used by the by the elderly. If this function is installed:
o Make the search field very clear (e.g., put the word ‘Search’ clearly in front of open fields where users can search;
o The search engine should be easy to use and also work when punctuation is used;
o Always repeat the search terms clearly above the search results;
o Make sure the results are visible on the page without scrolling;
o Buttons and other interactive objects must be easily clickable;
o Error messages should be understandable and visible;
o When a pop-up is used, ensure that all information fits into the screen so that users do not have to scroll.

Recommendation based on prior guidelines or literature:
•	 Use static menus (no pull-down menus or other moving elements).

If something needs to be filled in a form on the website
Recommendation based on prior guidelines or literature:

•	 If you are asked for a date use this format:
o Select month by means of a drop-down list of months in chronological order;
o Type date into an empty field;
o Type year in 4-digit format in an empty field;
o If there are errors in a form, accept all the correct information and show users only the fields that need to be 

changed. Explain what the user should do to correct the error at the top of the form;
o Ask users not to enter a salutation. Use a drop-down list if this information is required.

Preparatory tools (QPLs or values clarification tools)
Recommendations based on current think-aloud observations:

•	 Provide clear instructions, which are also available when using the tool;
•	 Limit the number of questions and themes in QPLs (up to 20 questions per topic);
•	 Make 1 question at the time visible with the a time visible with the ability to add or not add the question to a 

personal list (QPL) or answer (values clarification tool);
•	 Give an overview of all selected questions in order of priority and th option to add additional (personal) questions;
•	 Provide the ability to store the list, print it out, or email it.

One of the benefits of OHITs compared with traditional health information sources 
(e.g., printed patient leaflets) is that information can be tailored to meet the individual 
preferences of individual patients (Cline & Haynes, 2001). Moreover, tailored information 
has been found to be processed more deeply, contain less redundant information, and is 
perceived more positively by users (Brug, Oenema, & Campbell, 2003). Although these 
results were found in a different context and in a younger sample, we expect that these 
benefits could also apply to older cancer patients as our results confirm that older cancer 
patients vary greatly in terms of their information preferences (i.e., the amount and type 
of information they want to receive), literally evidenced by comments regarding the need 
to receive information that is personally relevant. Tailoring information according to 
patients’ preferences would therefore make information more personally relevant, allow 
deeper information processing (Hawkins, Kreuter, Resnicow, Fishbein, & Dijkstra, 2008), 
and would contain less redundant information, which could be particularly beneficial to 
older patients considering age-related cognitive limitations (Brown & Park, 2003).
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Although the text of the values clarification tool was often perceived as too difficult 
to understand, participants thought that the goal of the values clarification tool (i.e., 
a tool that would support them in thinking about which treatment consequences are 
most important for them) would be very useful. This is in line with a study (Pieterse, 
Stiggelbout, Baas-Thijssen, Van de Velde, & Marijnen, 2007) in which it was found that 
patients perceive such a values clarification tool as useful. An online values clarification 
tool should therefore offer text or questions that are easy to understand and that prompt 
them to start thinking about their preferences. For example, a QPL consisting of three 
simple questions (i.e., “what are my options?,” “what are the possible benefits and harms 
of those options?,” and “how likely are the benefits and harms of each option to occur?”) 
has been designed (Sheperd et al., 2011). The authors found that health care providers 
took patient preferences concerning treatment options into consideration after patients 
asked these three questions.

All OHITs were easier to use for older patients when they were provided with short 
instructions during use. Instructions that were given before OHITs were not remembered, 
if read at all. Short instructions should be provided while using the tool and should only 
apply to the specific function that is used at that time.

Directions for future research
In addition to using existing guidelines for website development for older adults in gen-
eral, our study shows the importance of taking the specific target group, in this case, older 
cancer patients, into consideration, as this group differs from a more general older target 
group. Future studies should investigate the user experience of other older patient groups 
as patients with other diseases might have different information needs or OHITs might 
have other functions such as medication reminders for patients with chronic diseases. 
Next, as the Netherlands is one of the countries with the highest Internet access among 
adults aged 65 years and older (Statistics Netherlands, 2014), future research is needed in 
countries where there are lower levels of Internet access.

Previous research concluded that QPLs can improve communication and psychological 
and cognitive outcomes in cancer patients (see Brandes et al., 2015) for a systematic review 
of the literature), and this was also found for older cancer patients (Van Weert, Jansen, 
Spreeuwenberg, Van Dulmen, & Bensing, 2011). This suggests that QPLs are useful tools 
to be developed and implemented for various diagnostic tests and treatments in cancer 
care. Although most participants considered a QPL to be a highly useful tool, this was 
not true for every older cancer patient. We identified certain reasons why older cancer 
patients would not intend to use a (online) QPL, such as a preference for paper and pen 
and relying solely on interpersonal communication during consultation. The impression 
that the health care provider would not have time to answer the questions was also 
mentioned as a barrier, which is in line with previous research identifying barriers that 
patients have when discussing certain topics during consultations (Brandes, Linn, Smit, & 
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Van Weert, 2015). We therefore recommend that QPLs should not contain a large number 
of questions and should prioritize questions so that patients can ask their most important 
questions first, without increasing the consultation time (see Practical Implications). 
Future research should further investigate barriers for using OHITs such as QPLs.

The values clarification tool was also designed to be used to prepare patients for their 
consultation with their health care provider and to support the conversation about the 
weighing of benefits and harms of treatment. Participants indicated that the number of 
questions used in the values clarification tool was too extensive and that the importance 
of the outcomes could have been assessed by asking them in one direct question. How-
ever, the purpose of the adaptive conjoint analysis is that the relative values are assessed, 
that is, the importance of an outcome in relation to the other outcomes. Participant 
comments indicated that they would rather discuss the advantages and disadvantages of 
a treatment with their health care provider instead of using the tool, which might differ 
when participants actually used the tool in combination with interpersonal communica-
tions with their health care provider. As the values clarification tool is designed and had 
been used in the context of a clinical study only in which the tool was combined with 
consultations with health care providers, the comments of the participants in this think-
aloud study were that they would rather discuss these benefits and harms of treatment 
with their health care provider are therefore not unexpected. A recent literature review on 
the effectiveness of decision aids for older adults indicated that patient outcomes seemed 
to be better when participants received the decision aid from their clinician during the 
consultation than when it was delivered by a researcher before the consultation ( Jones 
et al., 2009; Weymiller et al., 2007). This suggests that decision aids might be particularly 
useful for older adults when successfully integrated with interpersonal communication 
during the consultation. However, only two studies in which the decision aid was deliv-
ered during the consultation were included in the review (Van Weert et al., 2016). The 
same might hold true for the QPLs. Future studies should therefore examine the added 
value of these tools when offered by the health care provider during the consultation.

Conclusions 
This study shows how older cancer patients use and evaluate OHITs. Older cancer 
patients are fully able to use OHITs and perceive these tools as highly useful in their 
search for health information and to prepare for interpersonal communication with their 
health care providers. However, older patients experienced navigational problems that 
can hinder optimal user experience with these tools. This study unmasked these nav-
igation problems along with specific user preferences. We used our results to propose 
improvements for the design of OHITs for optimal user experience among older patients.
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Abstract

Multidisciplinary team meetings aim to facilitate efficient and accurate communication 
surrounding the complex process of treatment decision making for older patients with 
cancer. This process is even more complicated for older (≥ 70 years) patients as the lack 
of empirical evidence on treatment regimens in patients with age-related problems such 
as comorbidity and polypharmacy, necessitates a patient-centered approach.  This study 
investigates the decision-making process for older patients with cancer during multi-
disciplinary team meetings and the extent to which geriatric evaluation and geriatric 
expertise contribute to this process. Non-participant observations of 171 cases (≥ 70 years) 
were conducted during 30 multidisciplinary team meetings in five hospitals and system-
atically analyzed using a medical decision making framework. First, not all steps from the 
medical decision making framework (e.g., alternative treatment options and arguments 
were often skipped) were followed. Second, we found limited use of patient-centered 
information such as (age-related) patient characteristics and patient preferences during 
the decision-making process. Third, a geriatric perspective was largely missing in multi-
disciplinary team meetings. This study uncovers gaps in the treatment decision-making 
process for older patients with cancer during multidisciplinary team meetings. In partic-
ular, individual vulnerabilities and patient wishes are often neglected.
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Introduction

Treatment decision making for older patients with cancer is often complex as many 
treatment combinations and sequences (e.g., surgery, chemotherapy, radiotherapy) can 
be considered. Consequently, specialists from different disciplines (e.g., surgeons, oncol-
ogists, radiotherapists) are involved (Ruhstaller, Roe, Thürlimann, & Nicoll, 2006). To 
facilitate efficient communication and decision making for further investigation and 
treatment, multidisciplinary oncology team meetings (MDTMs) have been introduced in 
many countries (Fennel, Das, Clauser, Petrelli, Salner, 2010; Lamb, Wong, Vincent, Green, 
& Sevdalis, 2011). These meetings aim to accurately stage tumors and to make treatment 
recommendations that are evidence-based, reached by consensus, and patient-centered 
(i.e., based on patient characteristics, such as health status, and preferences; Taylor et al., 
2010). Decision making for older patients with cancer is particularly complex, because 
evidence-based guidelines that aid decision making in oncology are mostly based on the 
outcomes of studies in which the most prevalent group of patients, those ≥ 70 years, is 
underrepresented. First, older patients are often excluded from clinical trials, due to mul-
tiple age-related problems, such as comorbidity and decline in overall physical condition 
(Hutchins, Unger, Crowley, & Coltman, 1999). Second, it is unknown how treatment regi-
mens will interact with treatments that patients may receive for other illnesses (Hamaker, 
Schiphorst, Ten Bokkel Huinink, Schaar, & Munster, 2014). Lacking empirical evidence, 
decision making for older patients particularly asks for acquiring and considering older 
patients’ preferences and age-related problems. The latter can be guided by geriatric 
evaluation, such as geriatric consultation, Geriatric Screening (GS), or Comprehensive 
Geriatric Assessment (CGA). GS and CGA consist of validated measures to detect age-re-
lated problems in the domains of medical, functional, cognitive, social, nutritional and 
psychological parameters. Measuring patients’ health status by these domains allows to 
estimate life expectancy, and predict toxicity or decrease in quality of life (Kenis et al., 
2013; Maas, Janssen-Heijnen, Rikkert, & Wymenga, 2007). By detecting geriatric prob-
lems, geriatric evaluation can impact treatment decisions for older patients (Hamaker 
et al., 2014; Kenis et al., 2013). Different experts in the field Hamaker et al., 2014; Parks, 
Rostoft, Ommundsen, & Cheung, 2015) advocate the incorporation of geriatric expertise 
in MDTMs to improve decision making for this patient group. Thus, geriatric evaluation 
and geriatric experts should play a role in the decision-making process for older patients 
during MDTMs. However, it is unclear whether and how this is implemented in current 
practice.

Most research on the decision-making process in MDTMs has focused on their impact on 
the recommendations made and whether these were subsequently implemented. From 
these studies, it is known that oncological MDTMs have several beneficial outcomes, 
such as more accurate staging and treatment selections (Davies et al., 2006) resulting 
in increased survival rates (Forrest, McMillan, McArdle, & Dunlop, 2005; Hong, Wright, 
Gagliardi, & Paszat, 2010). Few studies explored the decision-making process in MDTMs 
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by observation, and concluded that characteristics and preferences of patients were rarely 
discussed (Hahlweg et al., 2015; Lamb, Sevdalis, Mostafid, Vincent, & Green, 2011). However, 
these studies did not specifically focus on decision making for older patients. To the best 
of our knowledge, no research has been conducted focusing on the decision-making pro-
cess for older patients with cancer, let alone on the role of geriatric evaluation or geriatric 
expertise during MDTMs. We therefore investigated (1) how the decision-making process 
for older patients with cancer takes place during MDTMs, (2) to what extent geriatric 
evaluation (e.g., geriatric consultation, GS or CGA) is incorporated in the decision-making 
process for older patients with cancer during MDTMs, and (3) whether this differs for 
MDTMs, with and without the presence of geriatric expertise. 
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Methods

Study design
We conducted non-participant observations during MDTMs and analyzed the field notes 
using content analysis. This is a suitable method for describing practices and processes 
in health care settings (Fitzpatrick & Boulton, 1994). 

Setting and subjects
Data was collected in five non-academic hospitals in The Netherlands (in alphabetical 
order): Atrium Medisch Centrum (now: Zuyderland Ziekenhuis), Heerlen; Diakonessen-
huis, Utrecht; ElizabethTweesteden Ziekenhuis, Tilburg; HagaHospital, The Hague; Sint 
Lucas Andreas Ziekenhuis (now: OLVG West), Amsterdam.

We observed six MDTMs in each hospital where at least one older (≥ 70 years) patient 
with colon or colorectal cancer was discussed. In total, we observed the decision-making 
process of 171 older patients with colorectal cancer during 30 MDTMs. See Table 5.1 for 
the distribution and characteristics of the discussed cases.

One MDTM per hospital was attended by two researchers, who independently took field 
notes of the discussed cases during the MDTM. After the meeting the field notes of the 
two researchers were compared and showed strong overlap. The other MDTMs were 
observed by the first author. MDTMs were held in a room where chairs were either facing 
screens onto which the electronic medical records (EMR) including scans from imaging 
techniques were shown or where chairs were positioned in a u-shape, allowing to see 
the screens as well as each other. Some hospitals also had a video-connection with other 
hospitals or with colleagues working from different locations. The MDTM recommenda-
tions were documented in the EMR by a pre-assigned physician or nurse. In most sessions, 
senior physicians were seated in the front row(s), while junior staff sat in the back.

Table 5.1 Case characteristics

Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Total

n cases 47 16 33 31 44 171

Age M(SD) 77.83
(4.75)

77.50
(6.26)

76.36
(5.19)

77.77
(4.92)

77.45
(5.39)

77.41
(5.15)

Female patient % 68.1 37.5 42.4 48.4 38.6 49.1

Cases discussed in presence 
of geriatric expertise %

100 0 84.8 64.5 100 55.6

Cases discussed prior to treatment % 59.6 50.0 69.7 48.4 52.3 56.7

Colon cancer % 66.0 87.5 66.7 71.0 52.3 65.5

Rectal cancer % 34.0 12.5 33.3 29.0 47.7 34.5
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Ethics approval and consent to participate 
The study was approved by the (a) Ethics Committee of the Amsterdam School of Com-
munication Research, University of Amsterdam, the Netherlands (reference number: 
2014-CW-80), (b) The Ethical Review Board of the HagaHospital (METC Zuidwest 
Holland; reference number: 13-062), supplemented by (c) local feasibility statements 
from the ethics committees of the five participating hospitals (reference number for 
Diakonessenhuis: 14.0470; Sint Lucas Andreas Ziekenhuis: 14.176; HagaHospital: 13-057; 
ElizabethTweesteden Hospital: L8144; Atrium Medisch Centrum: 12N120). Prior to data 
collection, the management of each hospital agreed to our visits at the MDTMs. One 
contact person in every hospital informed the participants of the MDTMs and gave oral 
consent to our visits and data collection. The contact person signed an informed consent 
form. All participants were informed that the researchers would take a back seat during 
the observations in order to not disrupt the usual process during the meetings.

Data collection
We recorded our observations on a form with pre-structured sections capturing the 
observer, time and place of the observation, participating individuals (e.g., geriatric 
expert (e.g., geriatrician, geriatric nurse), surgeon, oncologist, radiotherapist, radiologist, 
pathologist, nurse, MD), and patient characteristics (i.e., age, gender, diagnosis). The form 
included a section for the observation of the decision-making process and a section for 
the observation of geriatric evaluation instruments and comments. One form was used 
per patient that was discussed (see Appendix D for the observation guide). During the 
MDTMs we took brief field notes which we expanded immediately after the meetings 
had finished. In order to minimize observer bias, observers were blinded to each other’s 
field notes until they were completed.

Data analysis
The hand-written field notes were transcribed and imported into MAXQDA software 
(version 11). First, the first author read the entire set of field notes to gain overview over 
the data. In the first round of coding we used a pre-structured codebook. With regard to 
how the decision-making process took place, we developed codes following the frame-
work by Fox and colleagues (2007), who identified different attributes in the medical 
decision-making process: (1) a situation, in which the case of the patient is introduced, 
(2) a goal - the aim or desired result of the treatment, (3) candidates – treatment options, 
and (4) arguments and commitments – reasons and rules in support of or against can-
didates. During the first round of coding, we could identify sub codes under these main 
codes. Next to these attributes of the medical decision-making process, we also coded 
the final recommendation.

With regard to the question to what extent geriatric evaluation is incorporated into 
MDTM discussions, we developed codes which cover the domains of geriatric evaluation. 
To do so, we derived the domains and specific measures from the ‘Geriatric Navigator,’ 
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which is an online screening tool developed by GeriOnNe (‘Geriatrische Oncologie Neder-
land’), a national multidisciplinary geriatric oncology workgroup. The Geriatric Navigator 
systematically investigates potential problems in older patients with cancer, and to this 
end provides a complete overview of domains and measures used in geriatric evaluation 
(i.e., geriatric consultation, geriatric screening and CGA; see Table 5.7 for an overview of 
the observed domains from the Geriatric Navigator).

One researcher (SB) coded the entire set of field notes and the second researcher ( JW) 
coded the field codes of two randomly chosen patients per hospital. Disagreements were 
resolved through discussion. After the first round of coding, we discussed the codebook 
and adapted the codebook where necessary and specified sub codes. We then completed 
our codebook. This codebook was used for the second round of coding, which was done 
by one researcher (SB). Again a second researcher ( JW) coded the data of ten randomly 
chosen patients per hospital. Disagreements were resolved through discussion and the 
coding system was once again revised after discussion. During the entire coding process 
we used memos to clarify codes and keep track of ideas and impressions. In addition, we 
consulted one of the researchers, a geriatrician (MH), to help with the medical interpre-
tation of the field notes.

Next, we used IBM SPSS Statistics (version 24) to fill in the scores for whether each 
specific code was used ‘once or more’ (1) or ‘not at all’ (0) for each case. We chose to use 
a dichotomous distribution for the codes as we noticed that the same code was rarely 
used twice or more within one case, which made it impossible to run analyses for con-
tinuous variables. Instead, we used descriptive statistics/crosstabs and Chi2 analyses to 
describe whether a code was used for each patient and to compare the two groups (i.e., 
geriatric expertise was absent or present) for statistical differences. In addition, we used 
crosstabs and separate Chi2 analyses to examine whether there were differences in the 
decision-making process for patients with a new diagnosis that have not been treated 
(from now on: cases discussed prior to treatment) and patients that have received treat-
ment for the same tumor before (from now on: cases discussed during or post-treatment). 
Results are only reported when differences were found.
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Table 5.2 Situation

Remarks on Discussed in n cases (%) Quotes and examples 

Previous treatment same tumor

Chemotherapy 6 (3.5)

Radiation 3 (1.8)

Chemo radiation 11 (6.4)

Chemo radiation and surgery 3 (1.8)

Surgery 48 (28.1)

Endoscopic polyp removal

Total 74 (43.3)

Symptoms 62 (36.3) •	 Frequently discussed symptoms were: change in bowel habits, obstruction, anemia, weight loss, rectal bleeding, 
abdominal pain

Medical history 33 (19.3)

Patient (age-related) characteristics

Age (chronological 17 (9.9) •	 It is an older patient 
•	 It concerns a 89-year old patient

General condition in terms of vitality 23 (13.5) •	 Clinically vital
•	 Good condition 

General condition in terms of frailty 10 (5.8) •	 Increased geriatric risk 
•	 Not that vital

General condition – neutral remarks 1 (0.6) •	 Question is asked about the general condition of the patient, but it is unknown

Comorbidity 27 (15.8) •	 Frequently discussed comorbidities were diabetes, hypertension, stroke, cardiac problems

Self-reliance 7 (4.1) •	 Patient lives on his own
•	 Patient can take good care of himself 
•	 He is sitting in a wheelchair 
•	 If her husband was not here, she would stay in bed

Geriatric syndrome 5 (2.9) •	 He has week cognitive short term functions
•	 Otherwise, he is cognitively intact
•	 Patient has Alzheimer’s disease

Communication 2 (1.2) •	 Patient has limited communication abilities
•	 Patient has ill hearing and vision

Risk on malnutrition 1 (0.6) •	 Patient is fed using a feeding tube

Medication use 3 (1.8) •	 Patient uses anticoagulants

Social support/social system 5 (2.9) •	 Patient takes care of his demented spouse
•	 The patient has a large social network which she can avail herself of

Psychosocial 3 (1.8) •	 Patient felt anxious and upset because of the diagnosis

Total 61 (35.7)

Tumor staging/diagnosis 157 (91.8) •	 Results of scans, tumor staging (tumor stage, lymph nodes, metastases, tumor size, pathological report, tumor 
location, tumor changes after treatment)

Patient Preferences 11 (6.4) •	 Patient want a consult concerning palliative treatment
•	 Patient wants surgery, but he doesn’t want a colostomy
•	 She does not want to undergo pain and suffering and prefers quality of life
•	 She chooses quality of life over pain and suffering

TOTAL 167 (97.7)
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Table 5.2 Situation
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Tumor staging/diagnosis 157 (91.8) •	 Results of scans, tumor staging (tumor stage, lymph nodes, metastases, tumor size, pathological report, tumor 
location, tumor changes after treatment)

Patient Preferences 11 (6.4) •	 Patient want a consult concerning palliative treatment
•	 Patient wants surgery, but he doesn’t want a colostomy
•	 She does not want to undergo pain and suffering and prefers quality of life
•	 She chooses quality of life over pain and suffering

TOTAL 167 (97.7)
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Results

Medical decision-making process
Situation
In almost all cases (97.7%), the situation of the patient was introduced as a start. The 
overview of the patients’ situation comprised (from most frequently discussed to least 
frequently discussed) the diagnosis and/or staging of the tumor (91.8%), followed by a 
discussion of previous treatment to the same tumor (43.3%), symptoms related to the 
tumor (36.3%), patients’ (age-related) characteristics (35.7%), and patient preferences 
(6.4%).  Regarding patients’ (age-related) characteristics, general condition in terms of 
frailty and vitality (19.9%), comorbidity (15.8%), and chronological age (9.9%) were most 
frequently reviewed. Self-reliance (4.1%), geriatric syndrome (2.9%), social support system 
(2.9%), psychosocial factors (1.8%), medication use (1.8%), communication aspects (1.2%), 
and risk of malnutrition (0.6%) were the least frequently discussed age-related patient 
characteristics. See Table 5.2 for a complete overview and exemplary quotes. 

As expected, some topics concerning the situation of the patient were discussed more 
often for cases discussed prior to treatment compared to cases discussed during or 
post-treatment. This was the case for symptoms (discussed in 46.4% of the cases for 
new patients vs. 23.0% for recurring patients; χ2(1) = 9.96, p < .01), medical history (25.8% 
vs. 10.8%; χ2(1) = 6.03, p < .05), comorbidity (20.6% vs. 9.5%; χ2(1) = 3.93, p < .01%), and social 
support system (discussed in 5.2% of the cases for cases discussed prior to treatment vs. 
0% for patients discussed during or post-treatment; χ2(1) = 3.93, p < .05). Medication use 
was only mentioned for cases discussed during or post-treatment (4.1%) and not for cases 
discussed prior to treatment (χ2(1) = 4.00, p < .05).

Goal
In only 4.1% of the cases, the goal of the proposed treatment was clearly mentioned (see 
Table 5.3).

Table 5.3 Goal

Remarks on Discussed in n cases (%) Quotes and examples

Curative intent 3 (1.8) •	 The treatment intent is curative

Palliative intent 4 (2.3) •	 It is a metastasized disease, meaning the patient will not 
qualify for a curative treatment apart from age and vitality

TOTAL 7 (4.1)

Candidates
In more than half of the cases (54.4%), one or more possible treatment candidates were 
discussed. Surgery was the most frequently mentioned candidate (24%), followed by che-
motherapy (14%), a combination of either surgery, chemotherapy and/or radiation (10.5%), 
and radiotherapy (8.2%). Follow up after treatment (3.5%), further diagnostics (7.6%) or 
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geriatric screening (5.3%), palliative care/ no treatment (2.3%), and wait and see (2.3%) 
were least frequently mentioned (see Table 5.4). Surgery was mentioned more frequently 
for cases discussed prior to treatment (30.9%) compared to cases discussed during or 
post-treatment (14.9%; χ2(1) = 5.94, p < .05).

Table 5.4 Candidates

Remarks on Discussed in n cases (%)

Follow up 7 (4.1)

Combination of treatments 6 (3.5)

Chemotherapy 18 (10.5)

Radiotherapy 24 (14.0)

Surgery 14 (8.2)

Geriatrician/geriatric assessment 41 (24.0)

Further diagnostics 9 (5.3)

Palliative care/no treatment 13 (7.6)

Wait and see 4 (2.3)

Other 7 (4.1)

TOTAL 93 (54.4)

Arguments and commitments
In more than half of the cases (55.6%), one or more arguments were used in favor or 
opposed to proposed candidate treatments. Arguments could be categorized as (1) medical 
arguments (39.2%), (2) arguments based on patient (age-related) characteristics (33.3%), 
and (3) arguments based on patients’ preferences (4.1%). Medical arguments included 
protocols, guidelines, existing evidence, and practitioners’ own experience (32.7), risks or 
side effects of treatment candidates (7.6%), or whether patients experienced symptoms 
that affected their quality of life which would argue for or against a treatment candi-
date (7.6%). Regarding arguments based on patients’ (age-related) characteristics, general 
condition of the patient in terms of frailty or vitality (18.7%) and chronological age (24%) 
were most frequently used. Least used arguments referring to patient characteristics 
were comorbidity (4.1%), geriatric syndrome (2.9%), self-reliance (2.3%), risk of malnutri-
tion (1.2%), social support system (1.2%), psychosocial factors (1.2%), and medication use 
(0.6%). See Table 5.5 for more details. General condition was mentioned more frequently 
for cases discussed prior to treatment (24.7%) compared to cases discussed during or 
post-treatment (10.8%; χ2(1) = 5.36, p < .05). Arguments considering geriatric syndrome 
were only mentioned for cases discussed prior to treatment (5.2%) and not at all for cases 
discussed during or post-treatment (χ2(1)= 3.93), p < .05).
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Table 5.5 Arguments and commitments

Remarks on Discussed in n cases (%) Quotes and examples

Medical

Protocols/guidelines/ literature/evidence/
experience

56 (32.7) •	 Because of bad experiences with palliative rectal surgery and strikingly spectacular results with palliative 
radiation, the latter treatment is proposed

•	 It concerned N2, which means surgery
•	 There is a renewed protocol in which it is prescribed to remove a T1 tumor with a laparoscopic surgery, 

which means an immediate resection is not needed at first hand
•	 Studies do not show survival or gains, which means that chemo can only yield marginal results

Side effects/risks 13 (7.6) •	 Surgery is not possible with reference to morbidity
•	 The location of the tumor is tricky because of the high risk of hitting veins

Quality of life/symptoms 13 (7.6) •	 Patient suffers from rectal bleeding and urgency, thus: palliative radiation
•	 Patient has no quality of life caused by abdominal cramps and threatening obstruction

Total 67 (39.2)

Patient characteristics

Age (chronological) 24 (14) •	 Radiation is risky at this age
•	 Taking age into consideration, a small procedure with colostomy is suggested. Where normally, the full 

procedure where the left colon will be removed would have been suggested
•	 73 is a bit old

General condition (vitality/frailty) 32 (18.7) •	 Patient is not fit enough to undergo a sigmoid resection
•	 It is a highly vital patient
•	 Patient functions reasonably, but he is a rudimentary fragile man

Comorbidity 7 (4.1) •	 It concerns a rudimentary vital patient as of his COPD
•	 Patient has no severe comorbidity

Self-reliance 4 (2.3) •	 Concerning physical functioning, the patient is self-reliant

Geriatric syndrome 5 (2.9) •	 Patient has a low score on cognition
•	 The issue in this patient is light cognitive difficulties and the risk of delirium. Therefore, surgery is 

suggested as soon as possible

Communication 0 (0.0)

Risk of malnutrition 2 (1.2) •	 Patient is not the ideal candidate for surgery due to weight loss
•	 Patient lost 8kg and that will not improve after chemoradiation

Medication use 1 (0.6) •	 The question is raised whether the patient receives anticoagulants and this should be checked before 
deciding for surgery

Social support/social support system 2 (1.2) •	 Support system is absent. Patient only has one cousin in Belgium. This could be a problem regarding 
revalidation

•	 Patient’s husband is informal caregiver. There are some problems at home socially

Psychosocial 2 (1.2) •	 Patient is anxious about resuming chemo

Total 57 (33.3)

Patient preferences 7 (4.1) •	 Patient does not want general anesthesia
•	 Initially, patient did not want chemotherapy
•	 Patient does not want any fuss

Other 6 (3.5)

TOTAL 95 (55.6)
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Table 5.5 Arguments and commitments

Remarks on Discussed in n cases (%) Quotes and examples
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Table 5.6 Final recommendation

Remarks on Discussed in n cases (%) Quotes and examples

Further diagnostics/consultations with…

Further diagnostics

With treatment recommendation 13 (7.6) •	 To have a look at the lesion in the liver, an ultrasound is recommended. If the lesion is not a metastasis, the 
patient will be referred for surgery

Without treatment recommendation 14 (8.2) •	 Discuss again after pathological examination

Total 25 (14.6)

Radiotherapist

With treatment recommendation 2 (1.2) •	 In addition, an appointment with the radiotherapist will be scheduled to discuss the pros and cons
•	 Discuss short radiation followed by surgery with the patient

Without treatment recommendation 1 (0.6) •	 A treatment plan will be made after the PET scan results are known

Total 3 (1.8)

Oncologist

With treatment recommendation 6 (3.5) •	 Patient needs to come over to discuss chemotherapy
•	 Oncologist will discuss what the patients wants and does not want, after which the patient can be referred for a 

palliative colostomy or for a laparoscopic surgery
•	 Patient can come by to discuss adjuvant chemotherapy

Without treatment recommendation 5 (2.9) •	 Recommendation is to make an appointment with the oncologist to discuss the patient’s preferences
•	 It is important to consult an oncologist which can explain the patient about the treatment

Total 11 (6.4)

Surgeon

With treatment recommendation 4 (2.3) •	 Patient sees the surgeon tomorrow

Without treatment recommendation 1 (0.6) •	 First, we will make an appointment with the surgeon

Total 5 (2.9)

Geriatrician

With treatment recommendation 8 (4.7) •	 Recommendation is to see the geriatrician first and afterwards see a surgeon
•	 If the geriatrician does not see chemo radiation as possibility, the recommendation will be short-term radiation 

before surgery

Without treatment recommendation 4 (2.3) •	 A consultation with a geriatrician will be scheduled

Total 12 (7.0)

Total 52 (30.4)

Additional disciplines

Psychologist 1 (0.6) •	 Geriatrician has seen this patient before. Back then, the patient was anxious and upset because of the diagnosis. 
Geriatrician wonders whether this receives enough attention. According to the nurse they have accompanied the 
patient to the pulmonologist and if necessary psychological support will be applied for

Nutritionist 1 (0.6) •	 The nutritionist will also be involved in the treatment

Physical therapist 1 (0.6) •	 Directly after surgery, the patient will see the physical therapist to mobilize the patient with respect to being 
overweight

Total 3 (1.8)

Treatment

Follow up 30 (17.5) •	 Recommendation is standard follow up
•	 Recommendation is accurate follow up
•	 Recommendation is standard follow up by age
•	 Recommendation is oncological follow up

Combination 8 (4.7) •	 Recommendation is 5x5 radiation followed by resection
•	 First, a resection will be performed after which the patient receives chemo radiation
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Table 5.6 Final recommendation
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Table 5.6 Final recommendation

Remarks on Discussed in n cases (%) Quotes and examples

Radiotherapy 4 (2.3) •	 Recommendation is to refer to radiotherapist
•	 Now the recommendation is 5x5

Chemotherapy 8 (4.7) •	 Recommendation is to refer to oncologist for neoadjuvant chemotherapy after which we can restage the 
tumor and discuss the case again. Reevaluate after three courses of chemotherapy, so after three courses of 
chemotherapy scheduling the patient on the MDTM agenda again

•	 Patient receives adjuvant chemotherapy
•	 Recommendation is treatment with chemotherapy according to the colorectal pathway and to see how the 

tumor hold up and discuss again if necessary

Surgery 33 (19.3) •	 Recommendation is laparoscopic resection

Palliative care/no treatment 7 (4.1) •	 Recommendation is palliative treatment
•	 Recommendation is palliative care

Total 89 (52.0)

Consulting patient for 
their preferences

13 (7.6) •	 Recommendation is to listen to the patient’s wishes
•	 Recommendation is to discuss the possibilities
•	 First, it needs to be discussed what the patient wants and does not want

Other 3 (1.8) •	 This patient needs to be discussed again next week. However, the high fever shouldn’t be related to the tumor. So 
we have to refer the patient to an internist, because possibly something else is wrong

•	 Recommendation: refer to Breda for a liver resection after which imaging on the longs can be performed
•	 Recommendation is to first consult a liver surgeon instead of trying things we are unfamiliar with and give 

chemotherapy. Discuss again after consultation with liver surgeon to assess our own learning

TOTAL 141 (82.5)

Final recommendation
In 82.5% of the cases, a clear final recommendation was mentioned. Three types of final 
recommendation could be distinguished. First, a final treatment recommendation was 
given (52%). Second, further diagnostics or medical consultations were recommended. 
When this was the case, we found that a final treatment recommendation was given  
depending on the outcome of the diagnostic evaluations or consultations (19.3%), and in 
other cases, no treatment recommendation was given yet (14.6%). Third, further consulta-
tion with the patient was needed because the treatment recommendation was dependent 
on patient preferences (7.6%). A complete overview and exemplary quotes are provided 
in Table 5.6. Some final recommendations were made more often for cases discussed 
prior to treatment compared to cases discussed during or post-treatment. This was the 
case for referring to a geriatrician (11.3% vs 1.4 %; χ2(1) = 6.42, p < .05) and surgery (26.8% vs 
9.5%; χ2(1) = 8.11, p < .01). Follow up was only mentioned as final recommendation for cases 
discussed during or post-treatment (40.5%; χ2(1) = 32.36, p < .001).

Incorporation of geriatric evaluation and geriatric expertise
In 35.1% of the cases one or more remarks were made that were congruent with elements 
of geriatric screening. Most of these remarks concerned the general condition of the 
patient in terms of frailty or vulnerability (19.9%). Results of measures used to determine 
patients’ frailty or vulnerability were mentioned for the Karnofsky index in ten cases 
(5.8%) and the ASA classification score in one case (0.6%). However, most comments were 
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Table 5.6 Final recommendation

Remarks on Discussed in n cases (%) Quotes and examples

Radiotherapy 4 (2.3) •	 Recommendation is to refer to radiotherapist
•	 Now the recommendation is 5x5

Chemotherapy 8 (4.7) •	 Recommendation is to refer to oncologist for neoadjuvant chemotherapy after which we can restage the 
tumor and discuss the case again. Reevaluate after three courses of chemotherapy, so after three courses of 
chemotherapy scheduling the patient on the MDTM agenda again

•	 Patient receives adjuvant chemotherapy
•	 Recommendation is treatment with chemotherapy according to the colorectal pathway and to see how the 

tumor hold up and discuss again if necessary

Surgery 33 (19.3) •	 Recommendation is laparoscopic resection

Palliative care/no treatment 7 (4.1) •	 Recommendation is palliative treatment
•	 Recommendation is palliative care

Total 89 (52.0)

Consulting patient for 
their preferences

13 (7.6) •	 Recommendation is to listen to the patient’s wishes
•	 Recommendation is to discuss the possibilities
•	 First, it needs to be discussed what the patient wants and does not want

Other 3 (1.8) •	 This patient needs to be discussed again next week. However, the high fever shouldn’t be related to the tumor. So 
we have to refer the patient to an internist, because possibly something else is wrong

•	 Recommendation: refer to Breda for a liver resection after which imaging on the longs can be performed
•	 Recommendation is to first consult a liver surgeon instead of trying things we are unfamiliar with and give 

chemotherapy. Discuss again after consultation with liver surgeon to assess our own learning

TOTAL 141 (82.5)

made without mentioning a measure (14.0%). In 15.2% of the cases, remarks were made 
considering comorbidity, all without mentioning a specific measure. In 7% of the cases 
remarks were made considering patients’ self-reliance, also without mentioning a specific 
measure. Remarks considering geriatric syndromes patients may have occurred in 7.0% 
of the cases. No specific measure was mentioned. Few remarks were made addressing 
patients’ social support system (4.1%), communication (1.2%), risk of malnutrition (1.8%), 
or medication use (1.8%). The Short Nutritional Assessment Questionnaire (SNAQ), a 
measure to assess the risk of malnutrition was mentioned once (0.6%). In all other cases, 
no reference was made to a specific measures. 

On some points we found significant differences between MDTMs with and without 
geriatric expertise with regard to the incorporation of geriatric evaluation (see Table 
5.7 for a complete overview). Remarks about the general condition of the patient in 
terms of frailty or vitality and about geriatric syndromes, were made significantly more 
often in MDTMs with geriatric expertise (18.9% and 10.5% respectively), compared to 
MDTMs without geriatric expertise (7.9% (χ2(1) = 4.28, p < .05) and 2.6% (χ2(1) = 4.03, p < .05) 
respectively). However, comorbidity was significantly more often mentioned in MDTMs 
without geriatric expertise (27.6%), compared to MDTMs with geriatric expertise (5.3% 
(χ2(1) = 16.39, p < .001).
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Table 5.7 Geriatric evaluation versus geriatric expertise

Remarks on Discussed in n cases (%) Quotes and examples

Without geriatric expertise With geriatric expertise Total

General condition (frailty/vitality)

Karnofsky index 7 (9.2%) 3 (3.2%) 10 (5.8%)

ASA 1 (1.3%) 0 (0.0%) 1 (0.6%)

WHO 0 (0.0%) 0 (0.0%) 0 (0.0%)

Possum 0 (0.0%) 0 (0.0%) 0 (0.0%)

GFI 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 6 (7.9%) 18 (18.9%) 24 (14%)* •	 According to the geriatrician it concerns a vital man
•	 Patient is a somewhat frail elderly woman
•	 Patient has a moderate condition.

Total 13 (17.1%) 21 (22.1%) 34 (19.9%)

Comorbidity

Charlson comorbidity index 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 21(27.6%) 5 (5.3%) 25 (15.2%)*** •	 Patient has a background with cardiac issues and diabetes type 2
•	 Background with hypertension, diabetes type 2, COPD and kidney dysfunction
•	 Patient has had multiple strokes
•	 It concerns a rudimentary vital man because of COPD

Total 21(27.6%) 5 (5.3%) 25 (15.2%)***

Self-reliance

ADL score: Barthel index 0 (0.0%) 0 (0.0%) 0 (0.0%)

IADL score: Lawson score 0 (0.0%) 0 (0.0%) 0 (0.0%)

Katz ADL schaal 0 (0.0%) 0 (0.0%) 0 (0.0%)

Fillenbaum 0 (0.0%) 0 (0.0%) 0 (0.0%)

Timed up and go 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 6 (7.9%) 6 (6.3%) 12 (7.0%) •	 Patient has an increased risk to fall
•	 This patient still does everything on her own
•	 This patient can take good care of himself
•	 This patient lives in a nursing home

Total 6 (7.9%) 6 (6.3%) 12 (7.0%)

Geriatric syndrome

Delirium Observation Screening Scale 
(DOS)

0 (0.0%) 0 (0.0%) 0 (0.0%)

Geriatric Depression Scale (GDS) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Mini Mental State Examination (MMSE) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 2 (2.6%) 10 (10.5%) 12 (7.0%)* •	 Patient scored low on cognition
•	 Patient has a weak short term cognitive function, as for the rest he is cognitively intact
•	 Patient has been screened by the geriatrician and she has a low score because of a seriously 

reduced IQ

Total 2 (2.6%) 10 (10.5%) 12 (7.0%)*

Communication 1 (1.3%) 1 (1.1%) 2 (1.2%) •	 Patient has bad vision and hearing
•	 This patient has limited communicative ability

Risk of malnutrition
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Table 5.7 Geriatric evaluation versus geriatric expertise

Remarks on Discussed in n cases (%) Quotes and examples

Without geriatric expertise With geriatric expertise Total

General condition (frailty/vitality)

Karnofsky index 7 (9.2%) 3 (3.2%) 10 (5.8%)

ASA 1 (1.3%) 0 (0.0%) 1 (0.6%)

WHO 0 (0.0%) 0 (0.0%) 0 (0.0%)

Possum 0 (0.0%) 0 (0.0%) 0 (0.0%)

GFI 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 6 (7.9%) 18 (18.9%) 24 (14%)* •	 According to the geriatrician it concerns a vital man
•	 Patient is a somewhat frail elderly woman
•	 Patient has a moderate condition.

Total 13 (17.1%) 21 (22.1%) 34 (19.9%)

Comorbidity

Charlson comorbidity index 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 21(27.6%) 5 (5.3%) 25 (15.2%)*** •	 Patient has a background with cardiac issues and diabetes type 2
•	 Background with hypertension, diabetes type 2, COPD and kidney dysfunction
•	 Patient has had multiple strokes
•	 It concerns a rudimentary vital man because of COPD

Total 21(27.6%) 5 (5.3%) 25 (15.2%)***

Self-reliance

ADL score: Barthel index 0 (0.0%) 0 (0.0%) 0 (0.0%)

IADL score: Lawson score 0 (0.0%) 0 (0.0%) 0 (0.0%)

Katz ADL schaal 0 (0.0%) 0 (0.0%) 0 (0.0%)

Fillenbaum 0 (0.0%) 0 (0.0%) 0 (0.0%)

Timed up and go 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 6 (7.9%) 6 (6.3%) 12 (7.0%) •	 Patient has an increased risk to fall
•	 This patient still does everything on her own
•	 This patient can take good care of himself
•	 This patient lives in a nursing home

Total 6 (7.9%) 6 (6.3%) 12 (7.0%)

Geriatric syndrome

Delirium Observation Screening Scale 
(DOS)

0 (0.0%) 0 (0.0%) 0 (0.0%)

Geriatric Depression Scale (GDS) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Mini Mental State Examination (MMSE) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 2 (2.6%) 10 (10.5%) 12 (7.0%)* •	 Patient scored low on cognition
•	 Patient has a weak short term cognitive function, as for the rest he is cognitively intact
•	 Patient has been screened by the geriatrician and she has a low score because of a seriously 

reduced IQ

Total 2 (2.6%) 10 (10.5%) 12 (7.0%)*

Communication 1 (1.3%) 1 (1.1%) 2 (1.2%) •	 Patient has bad vision and hearing
•	 This patient has limited communicative ability

Risk of malnutrition
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Table 5.7 Geriatric evaluation versus geriatric expertise

Remarks on Discussed in n cases (%) Quotes and examples

Without geriatric expertise With geriatric expertise Total

SNAQ 1 (1.3%) 0 (0.0%) 1 (0.6%) •	 We need to check the SNAQ measure

MNA 0 (0.0%) 0 (0.0%) 0 (0.0%)

MUST 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 0 (0.0%) 2 (2.1%) 2 (1.2%) •	 Geriatrician ask whether this patient has been seen by a nutritionist, because he has lost 8kg in 
weight and this will not improve by chemo radiation. Moreover, this patient is frail because of 
nutrition

•	 The patient is fed by a feeding tube

Total 1 (1.3%) 2 (2.1%) 3 (1.8%)

Medication use 1 (1.3%) 2 (2.1%) 3 (1.8%) •	 Patient receives anticoagulant medication (Ascal)

Social support

‘Lastmeter’ 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 3 (3.9%) 4 (4.2%) 7 (4.1%) •	 The patient does not have a social support system. The patient relies only on a cousin in Belgium. 
This could be a problem regarding revalidation

•	 Her husband is informal caregiver. There are some problems at home socially
•	 Patient has a rather large social network which supports her

Total 3 (3.9%) 4 (4.2%) 7 (4.1%)

TOTAL 28 (36.8%) 32 (33.7%) 60 (35.1%)
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Table 5.7 Geriatric evaluation versus geriatric expertise

Remarks on Discussed in n cases (%) Quotes and examples

Without geriatric expertise With geriatric expertise Total

SNAQ 1 (1.3%) 0 (0.0%) 1 (0.6%) •	 We need to check the SNAQ measure

MNA 0 (0.0%) 0 (0.0%) 0 (0.0%)

MUST 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 0 (0.0%) 2 (2.1%) 2 (1.2%) •	 Geriatrician ask whether this patient has been seen by a nutritionist, because he has lost 8kg in 
weight and this will not improve by chemo radiation. Moreover, this patient is frail because of 
nutrition

•	 The patient is fed by a feeding tube

Total 1 (1.3%) 2 (2.1%) 3 (1.8%)

Medication use 1 (1.3%) 2 (2.1%) 3 (1.8%) •	 Patient receives anticoagulant medication (Ascal)

Social support

‘Lastmeter’ 0 (0.0%) 0 (0.0%) 0 (0.0%)

Remarks without mentioning measures 3 (3.9%) 4 (4.2%) 7 (4.1%) •	 The patient does not have a social support system. The patient relies only on a cousin in Belgium. 
This could be a problem regarding revalidation

•	 Her husband is informal caregiver. There are some problems at home socially
•	 Patient has a rather large social network which supports her

Total 3 (3.9%) 4 (4.2%) 7 (4.1%)

TOTAL 28 (36.8%) 32 (33.7%) 60 (35.1%)
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Discussion

This study aimed to gain insight into the decision-making process for older patients with 
cancer during MDTMs, including the use of geriatric evaluation and geriatric expertise. 
Our first main finding is that MDTM members do not run through all steps we deemed 
relevant for decision making (i.e., introducing the case (situation), presenting possible 
treatment possibilities (candidates), discussing arguments in favor of and against these 
possibilities, and deciding for a final treatment recommendation). As previous research 
has indicated that MDTM members generally lack time to adequately prepare (Lamb, 
Brown, et al., 2011), effective communication that follows these basic steps of the deci-
sion-making process is of utmost importance in order to have every team member on the 
same page and making well-informed treatment decisions. 

The most important steps that were left out of the discussion were discussing alternative 
candidates and arguments and commitments. We also found that not in all cases a final 
recommendation could be made. Although this is consistent with findings from a liter-
ature review reporting that in 27 to 52 percent of cases a decision could not be reached 
during MDTMs (Lamb, Brown, et al., 2011), our findings indicate that in an older popula-
tion this can be (partly) explained because additional age-related patient characteristics 
are needed in order to make a final decision.

The foregoing adds up to our second main finding, which is a lack of use of age-related 
patient characteristics and patient preferences during the decision-making process. Pre-
vious studies among patient populations comprising all age groups suggested that the 
consideration of patient-centered information is limited during MDTMs (Hahlweg et al., 
2015; Lamb, Brown, et al., 2011). Given the specific problems regarding medical decision 
making in older patients (i.e., the lack of empirical evidence on treatment regimens in 
older patients with comorbidity and polypharmacy), one would expect that older patients’ 
preferences and age-related problems would be more prevalently discussed when the 
decision concerns older patients than we have seen in this study. As a third main finding, 
we conclude that a geriatric perspective is largely missing in MDTMs. Although geriatric 
evaluation can provide detailed insight into specific age-related problems, remarks con-
gruent with geriatric evaluations were limited to the patients’ general condition and the 
presence of comorbidity. The contribution of geriatric expertise in MDTMs also remained 
limited. We only found significant differences for the discussion of the patient’s condition 
in terms of frailty or vitality and the discussion of geriatric syndrome when comparing 
MDTMs with and without the presence of an geriatric expert. This lack of an impact of 
geriatric expertise might be explained by the fact  the incorporation of such expertise 
during MDTMs is relatively new (Hamaker et al., 2014). 

Our finding of a suboptimal decision-making process for older patients with cancer has 
some implications for practice and future research. The quality of the decision-making 
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process can be improved by considering and communicating all relevant steps of the 
decision-making process. Although we found that some topics were discussed slightly 
more frequently for cases discussed prior to treatment compared to cases discussed 
during or post-treatment, for both groups the same steps are left out of the discussion. 
To help taking these steps, we argue for the use of checklists, as for example being used 
in aviation. Comparisons have been made between the medical industry and aviation 
industry as both doctors and pilots work in teams and need to make decisions in com-
plex environments (Helmreich, 2000; Sexton, Thomas, & Helmreich, 2000). Both errors 
in aviation and health care are frequently caused by poor communication (Helmreich, 
2000; Lingard et al., 2008) and the introduction of simple checklists      –as widely being used 
in aviation– has been shown to improve communication in medical settings, without 
taking up extra time (Lingard et al., 2008). Even in MDTM settings, the use of a checklist 
has been proposed and developed (Lamb, Sevdalis, Vincent, & Green, 2012). Although 
its effectiveness should still be investigated, for now it is suggested and it is expected 
that a checklist which emphasizes the decision-making process could be an helpful aid 
to improve patient-centered decision making. According to Lamb and colleagues (2012), 
such a checklist should consist of three main aspects: (1) whether (sufficient) core team 
members are present, including someone that knows the patient, (2) whether all rele-
vant domains of information on the patient are covered (i.e., case history, comorbidities, 
radiological, pathological, psycho-social, patient views and clinical trials), (3) whether 
different professional groups are involved, and (4) whether a decision can be reached and 
implemented. In addition, on the basis of our results we would suggest a checklist which 
also covers the steps of the decision-making process.  

Our second main finding entails the lacking incorporation of (age-related) patient charac-
teristics and patients’ preferences during the decision-making process. Abovementioned 
approach using a checklist can aid in discussing these factors. However, as we have found 
that sometimes this information was not available during MDTMs, it seems important 
to gather information on age-related problems and patient preferences before MDTM 
discussion, particularly for older patients with cancer. This can be done by more or less 
comprehensive forms of geriatric evaluation and could take up slightly more time before 
MDTMs, but might be more efficient in the long term as some cases which had to be 
discussed twice, can be reduced to once. Moreover, this would decrease the time a patient 
is uncertain of a diagnosis and or treatment plan, and can therefore decrease unnecessary 
anxiety and distress. If a case needs to be discussed for a second time to reach a final 
recommendation, a patient needs to wait for another week. In line with and in addition 
to the recommendation by Lamb et al. (2012) to use a checklist and to include someone 
that knows the patient as a MDTM team member, we suggest that geriatric experts such 
as geriatricians or geriatric nurses can fulfil the role of advocate or someone that knows 
the patient perfectly.
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This study has some limitations worth considering. First, for privacy reasons, we used field 
notes, instead of audio- or video recordings. Hence, we may have missed some informa-
tion. However, our results are in line with studies which have investigated case reports 
which were written based on the what was discussed during MDTMs, suggesting reli-
ability of our method. Second, as we considered observational data only, instead of, for 
example, interviews with MDTM members, we do not know whether –unless clearly 
stated otherwise– information was available beforehand yet simply not communicated 
during the MDTM or whether information was indeed not available for decision making. 
We only know that information was not used in the decision-making process. Third, this 
study was conducted in hospitals in The Netherlands. Although this study is unique in 
the sense that we have included five hospitals, where other studies were carried out in 
one hospital only (e.g., Forrest et al., 2005), our results are only representative for the sit-
uation in The Netherlands. However, until future studies investigate the decision-making 
process for older patients with cancer in MDTMs in other countries, we believe that the 
results that contribute to existing similar findings in other countries can be useful across 
many borders. Last, in order to account for differences in the decision-making process 
between cases discussed prior to treatment and cases discussed during or post-treat-
ment on one hand, and for differences in the incorporation of geriatric evaluation in the 
decision-making process between MDTMs with and without the presence of geriatric 
expertise on the other hand, we have performed a large number of Chi2 analyses. This 
increases the risk of type one error. However, as we found little significant differences we 
assume the possibility of type one error to be very small.

Regardless of these limitations, this study provides valuable, novel insights into the treat-
ment decision-making process for older patients with cancer during MDTMs. This study 
contributes to existing literature by having considered the extent to which geriatric 
evaluation was incorporated in decision making and whether there were differences in 
this respect between MDTMs with and without geriatric expertise. Most importantly, 
especially for older patients with cancer, age-related characteristics and patient prefer-
ences are often neglected during the decision-making process, whereas, considering the 
complexity of decision making for older patients with cancer in particular, it is highly 
important to communicate these during MDTMs. Only by taking patients’ individ-
ual vulnerabilities and wishes into account, care for older patients may become truly 
patient-centered.  
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Summary

Good communication between patients and their healthcare providers can lead to several 
beneficial health-related outcomes in patients (Street, Makoul, Arora, & Epstein, 2009). 
However, older patients (≥65 years) are more at risk of poor communication compared 
to younger patients (Adelman, Greene, & Ory, 2000). For example, we know that older 
patients recall less information ( Jansen et al., 2008; Van Weert, Jansen, Spreeuwenberg, 
Van Dulmen, & Bensing, 2011), have several unfulfilled information needs (Van Weert, 
Bolle, Van Dulmen, & Jansen, 2013) and participate less actively during consultations 
(Sparks & Turner, 2008). In the process of finding solutions for these problems it is 
not only important to gain understanding of the communication process during the 
patient-provider interaction, but also to consider the context of the consultation in terms 
of the input both parties bring to the table. 

The aim of this dissertation was to gain insight into the context of the communication 
of older cancer patients during consultations with their healthcare providers. This dis-
sertation focused on two relevant communication developments in the context of the 
consultation with older cancer patients: (1) online health information provision that can 
support patients in information provision and preparation for consultations and (2) a 
geriatric perspective on multidisciplinary decision making during so-called multidisciplinary 
oncology team meetings for healthcare providers. The studies in this dissertation elab-
orate on existing literature and contribute to filling gaps in the fields of online health 
information provision for older cancer patients and multidisciplinary decision making 
surrounding consultations with older patients.

Summary of the main findings
Chapter 2, 3 and 4 are concerned with the first aim of this dissertation: investigating how 
older patients can benefit from tools that provide online health information and how 
older patients use and evaluate these tools. By reviewing the existing literature, the study 
described in chapter 2 starts with the investigation of the effectiveness of online health 
information tools for older (≥65 years) patients. To give an overview of effectiveness of 
different online health information tools and the different outcomes they can have, we 
have proposed a two-dimensional framework of functions (i.e., information provision, 
information exchange enhancement, and self-management promotion) and outcomes 
(i.e., immediate, intermediate, and long-term outcomes). The review included 25 articles 
based on seven studies with a Randomized Controlled Trial (RCT) design. The method-
ological quality was assessed, and a Best Evidence Synthesis (BES) was conducted. This 
allowed us to attribute various levels of evidence (i.e., evidence, limited evidence, indica-
tive findings, no/insufficient evidence) for the effectiveness of the assessed online health 
information tools. The review shows promising results for the use of online health infor-
mation tools for older patients. We found evidence for improvement in the intermediate 
outcome self-efficacy for online health information tools with minimally information 
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provision and information exchange enhancement functions. We also found evidence for 
a positive effect on the long-term clinical outcomes ‘blood pressure’, ‘hemoglobin levels’, 
and ‘cholesterol levels’. The majority of online health information tools that were effective 
in improving these outcomes had two or three functions. Limited evidence was found for 
an effect on the intermediate outcomes ‘knowledge’ and ‘perceived social support’ and the 
long-term outcomes ‘glycemic control’, ‘quality of life’, and ‘exercise performance’. Again, 
the online health information tools effective in improving these outcomes had at least 
a combination of two functions. 

To follow up on the outcomes of this study, the aim of the next study (chapter 3) was to 
evaluate the development and usability of the online health information tools for which 
we found evidence in improving intermediate and long term outcomes. To evaluate the 
development of the online tools we distinguished between various steps or cycles based 
on development models (i.e., Medical Research Council’s (MRC) framework and the Spiral 
Technology Action Research (STAR) model). Overall, the reporting of the development 
of the online health information tools turned out to be too succinct. Specifically, only 
one article reported that a theoretical basis was used to develop the online health infor-
mation tool (first step in development process). Moreover, we were unable to evaluate 
the usability of online health information tools as none of them were publicly available 
(second step). The implementation was only described for two online health informa-
tion tools (third step). However, nothing was reported on the usage of the online health 
information tools, which would have been valuable as the tools consisted of several 
components. Therefore, we cannot make any assumptions on the effectiveness of the 
separate components or functions of the tools. 

As we found online health information tools to be able to deliver promising results for 
older patients, but lacked knowledge on how to develop them, chapter 4 reports on a 
study in which the question on how older cancer patients use and evaluate online health 
information is answered. The aim of this study was to gain insight into usability issues 
and the perceived usefulness of cancer-related online health information tools. We used 
think-aloud methodology in which we observed cancer patients and survivors (n = 15) and 
their partners (n = 8) while using existing online health information tools. The existing 
online health information tools that we examined in our study consisted of three web-
sites providing cancer-related information, three online question prompt lists (QPLs; i.e., 
structured lists of questions or topics that patients can use to prepare for a consultation 
by choosing questions they would like to ask their healthcare provider), and one online 
values clarification tool (i.e., a decision aid that helps patients make decisions about their 
treatment by informing them of the treatment options and helping them clarify their 
values). Regarding how participants use online health information tools, we unveiled nav-
igation problems, such as difficulties in navigation through websites that have multiple 
navigation bars, difficulties in clicking on small buttons or visual difficulties due to similar 
colors. Regarding  how participants evaluate online health information tools, we found 
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that participants prefer information presented in different modalities (i.e., a combination 
of textual, visual, and or audiovisual information). Older patients varied in the amount of 
information they want. When participants had the possibility to self-select the amount 
of information this was highly appreciated. Based on the outcomes of this study and 
based on existing usability literature we give recommendations to develop online health 
information tools for older cancer patients and their partners. 

In chapter 5, we turn to the second aim of this dissertation: investigation of decision 
making communication during multidisciplinary oncology team meetings  from a geri-
atric perspective. This chapter addresses the results of an observational study in which 
the communication surrounding the decision-making process for  (n = 171) older cancer 
patients  during multidisciplinary oncology team meetings in five hospitals was unveiled. 
Moreover, we investigated the contribution of geriatric experts, such as a geriatrician or 
a geriatric nurse, to the decision-making process and to what extent geriatric evaluation 
of age-related characteristics of older cancer patients was used in the decision-making 
process. First, we found that discussion of alternative treatment options and arguments in 
favor of or against treatment options were often not part  of the decision-making process. 
Second, we found that information on age-related patient characteristics and patient 
preferences was often left out of the discussion. Third, there were only few remarks during 
the meeting suggesting  geriatric evaluation . Moreover, the  contribution of geriatric 
experts, such as geriatricians or geriatric nurses, to  the discussion was limited. 

The results of the studies in this dissertation suggest that both for online health informa-
tion provision as for multidisciplinary decision making it is important to take individual 
preferences and age-related characteristics into account. 
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General Discussion

This dissertation has presented the results of four studies that have investigated two 
recent and relevant communication developments in the context of the consultation 
between older (cancer) patients and their healthcare providers. The general discussion 
will first provide theoretical and methodological reflections, after which implications 
for future research and practice are discussed. Finally, this dissertation concludes with 
our recommendations for the development of online health information tools for older 
cancer patients.  

Theoretical reflections
As the studies in this dissertation were descriptive in nature, the theories that are used 
throughout the dissertation were used to categorize and structure the results. To struc-
ture the results of the systematic literature review, a two-dimensional framework, based 
on two existing frameworks, was proposed. The first dimension considers the functions 
of online health information tools, inspired by a model by Bol, Scholz et al. (2013), which 
distinguishes three functions of patient websites: providing information, enhancing 
information exchange, and promoting self-management. The second dimension of 
the framework was based on a framework for medical communication by De Haes and 
Bensing (2009). Structuring the results of the literature review according to this two-di-
mensional framework provided us with a valuable research agenda. As time goes by, and 
more online health information tools for older patients will be developed and  evalu-
ated, the framework can be complemented with new results. As the theoretical basis 
of this framework consequently grows stronger, we will have better insights in which 
(combination of) functions are best in addressing which outcomes.  In chapter 3 and 
4, we dived more into the question of how online health information tools should be 
developed for older (cancer) patients. In chapter 3, development frameworks such as the 
Medical Research Council’s  (MRC) framework and the Spiral Technology Action Research 
(STAR) model are referred to. These models were used to evaluate the development of 
the online health information tools that have proven to be effective in the systematic 
literature review in chapter 2. For both models, it is assumed that development of online 
interventions is a holistic cyclical process. As the systematic literature review addressed  
the last step of the MRC framework, namely effectiveness evaluation of online health 
information tools for older patients, we assumed that with the information on the other 
elements (i.e., identifying existing evidence, identifying and developing theory, modelling 
the process and outcomes (step 1), assessing the feasibility of the intervention (step 2), 
and implementing the intervention (step 3), we could form recommendations on how 
to develop effective online health information tools for older cancer patients. However, 
since the development process,  was not described detailed enough in publications to 
make recommendations for the development of new online health information tools for 
older patients, we started in chapter 4 with the first step of the STAR model, which is 
listening to intended users, by understanding how users interact with existing systems.
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To arrange the structure of the medical decision-making process during multidisciplinary 
oncology team meetings in chapter 5, we used a theoretical framework for the decision 
life cycle of medical decisions as proposed by Fox et al. (2007). This model consists of  five 
attributes, namely (1) an overview of the current situation, which results in (2) one or more 
goals that the decision is intended to achieve. Each goal has one or more (3) candidates 
(i.e., solutions or treatment possibilities). The next step (4) of the decision-making process 
is to form arguments in favor and against the proposed candidates. By (5) ranking and 
evaluating the arguments (i.e., commitments), a final decision can be reached. By allocate 
the remarks made during the multidisciplinary oncology team meetings to the five attri-
butes, we were able to get a clear picture of the communication process, by seeing which 
steps were taken more often than other ones. 

Methodological reflections
The studies in this dissertation have several strengths and limitations that are important 
to consider in interpreting the results. The strength of the systematic literature review 
lies in the fact that we included studies with a sample with a mean age of 65 years and 
older, whereas two previous literature reviews, although they aimed to address older 
patients,  they did not use a cutoff point for the older age groups, resulting in the inclu-
sion of studies with samples younger than a mean age of 65 years. Our literature review 
is the first review since 2006 to give an overview of the effectiveness of online health 
information tools for older patients. As is the case with all systematic literature reviews, 
a limitation of the review presented in chapter 2 is that studies that would have complied 
with the inclusion criteria could have been missed, despite our efforts to decrease this 
chance. A second methodological limitation was that a meta-analysis was not possible. 
Hence we chose to review the quality of studies with a Randomized Controlled Clinical 
Trial (RCT) design, following a Best Evidence Synthesis. We could not synthesize the 
results of studies with designs other than RCTs. More importantly, since we found in 
chapter 3 that characteristics and user patterns of online health information tools were 
not reported in detail, it is still difficult to synthesize and compare results. Therefore, our 
results can only indicate that online health information tools with multiple functions can 
lead to improvements in abovementioned intermediate and long-term outcomes. Future 
research is needed to further substantiate  this statement.

The strength of the think-aloud study reported in chapter 4 is that we assessed the usabil-
ity and perceived usefulness of seven existing different health information tools with 
various functions. Nevertheless, this study has also some methodological limitations. 
First, our sample consisted of cancer patients or survivors and their partners, whom we 
asked to envision themselves to be recently diagnosed . Although the use of so-called 
analog patients is considered to be a valid method (Van Vliet et al., 2012), the information 
in the tools might be less personally relevant for them, for example when  they have had 
experience with a tumor type different than the one presented in the study  website  Also 
usability problems might be  different for analog patients compared to newly diagnosed 
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patients. Navigation problems could be more frustrating for newly diagnosed patients 
more in need of information compared to analog patients. Hence, or the development 
of new only health information tools, we recommend to eventually test the usability 
and perceived usefulness of the prototypes with the intended target group. Finally, a 
limitation of this study is that participants might have given socially desirable answers, 
as we noted a difference between self-reported data in which patients reported to easily  
find information, whereas our observational data showed participants to often have dif-
ficulties in finding the requested information. This suggests that future  research should 
specifically focus on  actual user patterns of older cancer patients.

Finally, the last study in this dissertation (chapter 5), involving  non-participant observa-
tions with field notes of  multidisciplinary oncology team meetings , has some limitations. 
First, the use of field notes was chosen over audio- or video recording for privacy reasons. 
In addition, as the researchers taking field notes did not have a medical back ground, we 
might have missed some information. However, our method seems reliable as the inter-
coder reliability was sufficient and  as the results of other studies that used case reports 
written after multidisciplinary oncology team meetings, instead of observations,  also 
concluded that the use of patient-centered information is limited (Hahlweg et al., 2015; 
Lamb et al., 2012). Second,  we can only conclude that information about older patients’ 
characteristics such as their frailty was missing in the explicit decision making discussion 
during multidisciplinary oncology team meetings; we do not know whether some of this 
information was nevertheless available to the health care provider.  Third, although the 
strength of this study is that it was carried  out in five Dutch hospitals, with varying 
participation from geriatric experts, this study is limited in the sense that results can not 
be  generalized  to other countries.  Regardless of these limitations, the studies in this 
dissertation provide novel and valuable insights, which future research can build on and 
which have some important practical implications. 

Research implications
Implications for future research on online health information tools for older cancer 
patients
Regarding the effectiveness of online health information tools, the results of our review 
show promising results in that online health information tools with more than two 
functions can positively affect clinical outcomes (e.g., blood pressure, hemoglobin levels), 
or health-related outcomes (e.g., self-efficacy or quality of life). However, there were no 
studies that considered effectiveness of online health information tools on communica-
tion-related outcomes, such as recall of information provided during the consultation, 
increased patient participation or information needs fulfillment. As one of the uses of 
online information is to prepare for consultations (Caiata-Zufferey, Abraham, Sommerh-
alder, & Schulz, 2010) and our study results in chapter 4 show that older cancer patients 
believe that preparatory tools such as Question Prompt Lists and Decision Aids are highly 
useful, we expect these tools to be able to affect communication during consultations 



CH
A

PTER
 6

115

Summary and general discussion

with healthcare providers. Therefore, future research should consider communication 
outcomes in investigating the effectiveness of online health information tools for older 
patients as intermediate effects and how these intermediate effects could lead to long-
term effects.

Overall, we still lack knowledge on online health information tools’ effectiveness and 
usage related outcomes in older cancer patients in particular. Of the studies included in 
the literature review in chapter 2, only four  addressed the effectiveness of online health 
information tools for cancer patients. Of these, only two studies were conducted among 
cancer patients, whereas the sample of the other two studies involved  analog patients 
and cancer survivors. Outcomes that were investigated were only related to the online 
health information tools themselves (i.e., website satisfaction, recall of information pre-
sented on the website, and website usage), rather than on outcomes external to the use of 
the online health information tool such as communication outcomes during consultation 
or health outcomes. Moreover, our own study presented in chapter 4 also had a sample 
of cancer patients and survivors and their partners. Hence, future research should be 
conducted among the intended users of the online health information tools, that is older 
cancer patients in the diagnostic or treatment phase who use the online information to 
prepare themselves for their consultations with health care providers.

Internet access and use among older individuals is higher in the Netherlands compared 
to other Western countries. In 2017, 88,3% of Dutch adults aged 65 years and older had 
access to the Internet (Statistics Netherlands, 2018). This is higher compared to the USA, 
where 66% of adults aged 65 years and older use the Internet in 2018 (Pew Research Center; 
Internet & Technoloy, 2018) and the EU, where 57% of the population aged 55-74 regularly 
used the Internet in 2016 (Eurostat, 2016). For all countries, these numbers have been 
increased over the past years (Eurostat, 2016, Statistics Netherlands, 2018; Pew Research 
Center; Internet & Technolgy, 2018). We can thus expect that the coming years the same 
high amount of older Internet users will be reached in the US. The Netherlands, as pre-
cursor of other Western countries is therefore the ideal region  to study Internet related 
questions such as the study on how older patients use and evaluate online health infor-
mation tools (chapter 4). That being said, the fast pace of changes in Internet access 
and use and the increasing development of online health information tools and similar 
innovations, make that the results of the studies presented in chapter 2, 3, and 4 may 
quickly become outdated. Future research should therefore anticipate rapid changes and 
technological innovations.

Implications for future research on multidisciplinary decision making concerning 
older cancer patients
First, future research should investigate whether and how communication during con-
sultations with older patients prior to multidisciplinary oncology team meetings affects 
decision making. This is important as communication with patients is needed to gather 
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relevant information, such as their age-related characteristics  and their preferences. This 
information may subsequently serve as input for the decision-making process during 
multidisciplinary oncology team meetings. In addition, future research is needed to 
investigate barriers in healthcare providers to share patient-centered information during 
multidisciplinary oncology team meetings. Second, future investigations are needed to 
study how treatment recommendations as discussed during multidisciplinary oncology 
team meetings are communicated to the patient.  

Several improvements for the communication process during multidisciplinary oncology 
team meetings are suggested in chapter 5 (i.e., geriatric evaluation prior to multidisci-
plinary oncology team meetings and the use of checklists during these meetings in order 
to follow all relevant steps of the decision-making process). The impact of these improve-
ments on multidisciplinary decision making warrants further investigation. Furthermore, 
as previous research on multidisciplinary oncology team meetings’ effectiveness has 
shown to improve outcomes such as under- or overtreatment, changes in diagnosis or 
treatment plan, and mortality rates (Basta, Bolle, Fockens, & Tytgat, 2017), future research 
is needed to investigate whether improved decision making, as part of multidisciplinary 
oncology team meetings, is also related to further improvements of multidisciplinary 
oncology team meetings’ outcomes. This is in particular essential for older patients, as 
they are more likely than younger patients to be under-or over-treated (Huyse, Stiefel & 
De Jonge, 2006; Maas, Janssen-Heijnen, Olde Rikkert & Wymenga, 2007). 

Implications for future research on communication with older cancer patients
Most studies that have investigated the communication between older cancer patients 
and their healthcare providers only address one consultation. However, cancer patients 
are faced with multiple consultations with different healthcare providers and these con-
sultations occur before and after multidisciplinary meetings and before and after their 
use of online health information tools. Future research should therefore address com-
munication during consultations and communication in the context of the consultation 
longitudinally. 

To gain a full understanding of the communication processes in the context of the con-
sultation, future research needs to address other communication processes as well. We 
now only considered online health information provision. Future research could address 
other new sources that cancer patients can use to search for information and use as 
input for consultations with their healthcare providers. Patients use online interper-
sonal communication (e.g., skype consultations; online contact with other patients; Bolle, 
Muusses, Smets, Loos, & Van Weert, 2012; Muusses, Van Weert, Van Dulmen, & Jansen, 
2012). The same holds for  the perspective of the healthcare provider. We now only con-
sidered interpersonal communication during multidisciplinary meetings. However, online 
interpersonal communication (interpersonal online/Skype (long-distance) communi-
cation with other healthcare providers (Augestad & Lindsetmo, 2009) or multicenter 
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multidisciplinary oncology team meetings where two or more hospitals share the same 
multidisciplinary oncology team meeting by means of online video connection; (Davison 
et al., 2004)), and online mediated communication (e.g., online protocols) might play a 
role as well in the context of the consultation. 

Practical implications 
Implications for online health information tool development for older cancer patients
The finding in the study described in chapter 3, that effective online health information 
tools were no longer available online, is in line with the limited use and integration of 
eHealth tools that are developed for study purposes into care in general, as most eHealth 
tools that are developed in academic settings lack funding after the study has  ended 
(Glasgow, Phillips, & Sanchez, 2014). This obstructs the implementation of online health 
information tools in clinical practice. To implement online health information tools on 
an organizational level, a comprehensive approach addressing key stakeholders is needed 
(Grol & Grimshaw, 2003). Moreover, some implementation barriers need to be tackled, of 
which the most important one is the pace where research is slow and investors expect a 
fast and high rate of return (Van Mierlo, 2012). Implementation failures of effective online 
health information tools are unfortunate from both a societal as a scientific perspective. 
From a societal perspective, patients are not able to use the online tools which have 
shown to be able to benefit them. From a scientific perspective, it is now not possible 
to replicate the studies and to use their findings to further develop and innovate online 
health information tools for older patients. Therefore, it is off utmost importance to pro-
vide detailed descriptions of not only the study process, but also the development process 
and the content of the online health information tool itself. Scientific journals, which 
often have word count restrictions due to limited amount of space, can play an important 
role in this matter. As the increasing use of online supplementary material would allow 
to publish detailed information on the development process of online health information 
tools, journals could insist on publishing this kind of information. Bringing it back to the 
societal relevance, only then patients can keep benefitting from scientific efforts in the 
development of effective online health information tools. Academia, healthcare providers, 
patient associations, health insurance companies and business stakeholders could work 
together on the development and implementation of online health information tools 
for older patients. 

Based on existing literature and on the results of the study in which we have investigated 
how older cancer patients use and evaluate tools (chapter 4), we propose recommenda-
tions for the development of online health information tools for older cancer patients. We 
propose (1) recommendations that apply to all online health information tools regardless 
of their  functions, (2) recommendations for presenting information, (3) recommenda-
tions for the development of QPLs and (4) recommendations for the development of 
decision aids. 
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Regarding recommendations that apply to all online health information tools, regardless 
its functions  to account for visual decline in older patients, we first recommend websites 
to have large font sizes. Although a minimum font size of 12 has been recommended 
before (Pernice & Nielsen, 2002), we recommend an even larger font size as we found 
that older cancer patients were not able to find buttons to increase font sizes them-
selves. Our second recommendation is  to include a horizontal navigation bar including 
a home button mentioning ‘home’. Moreover as we found that older patients often over-
look navigation bars and instead focus on the main text on a website, we recommend 
the homepage to only display navigation option in order to provide patients with a clear 
overview first and to make sure they find the information they search without being 
distracted by irrelevant information. This is important as older adults can experience dif-
ficulties in ignoring irrelevant information (Zacks & Hasher, 1997). Third, as older patients 
can experience physical changes affecting motor skills (Becker, 2004), it is important to 
provide enough spaces in between links or buttons. 

Regarding presenting information online, our first recommendation is to avoid large 
amounts of information and instead provide a clear overview of available information 
first and let users choose what information they want and need by letting them click 
on buttons or links that leads them to information that is relevant to  them. Another 
possibility is to provide only key information, and give users the ability to ‘pull-out’ more 
information if they want to read more detailed information. Our second recommenda-
tion is to consider modalities in which information can be presented (i.e., textual, visual 
and audiovisual information). Regarding visual information (i.e., the use of illustrations), 
previous research shows that the use of illustrations in combination with textual infor-
mation can positively affect website satisfaction, which can be considered an important 
outcome as it increases the motivation to process information (Bol et al., 2015; Bol et al., 
2014; Bol et al., 2016). Regarding audiovisual information, it has previously been found 
that the use of conversational style videos on cancer-related websites can improve sat-
isfaction with the website and recall of information presented on the website (Bol et al., 
2013) in particular when the narrator in the video is older (Bol, Van Weert, De Haes, Loos, 
& Smets, 2013). Another possibility is to have older users self-tailor the modality of the 
information on a website, which has shown to improve website satisfaction, attention 
to the website and recall of information (Nguyen et al., 2017; Nguyen, Smets, Bol, Loos, 
& Van Weert, 2018).

Regarding the development of QPLs for older cancer patients, we first recommend to 
limit the amount of questions in QPLs to a maximum of 20, only making one question 
visible at the time. As we found in our study in chapter 4 that older patients usually 
want to add every question to their personal list, we recommend to have users indicate 
the importance of each question, by asking how important (e.g., “not important”, “rather 
important” or “extremely important” it is to them to ask the question to their health-
care provider). The final personal list will first show the questions which they think are 
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“extremely important” to ask, followed by questions that they think are “rather import-
ant” to ask. Our following recommendation is to incorporate a QPL on a website that 
also provides information. When users place questions on their list, it is then possible 
to already link to the information on the website that might provide an answer to their 
questions. If their question is answered, they might want to remove that question from 
their personal list, reducing the length of their list. Our final recommendation regarding 
QPL development is to give users the ability to print or email the personal list in order 
to bring it to the consultation.

Regarding the development of decision aids, we found that older cancer patients prefer 
to discuss treatment possibilities with their healthcare providers during consultation, 
instead of using tools that provide patients with complex information and numbers on 
probabilities, for example the probability for a tumor to recur, or the probability that a 
treatment will cause symptoms that could decrease quality of life. We therefore recom-
mend to include information on a website with practical information on how to address 
decision making with their healthcare providers. This is for example possible by pointing 
patients to ask three questions to their healthcare providers (i.e., “what are my options?,” 
“what are the possible benefits and harms of each option?,” and “how likely are the benefits 
and harms of each option to occur?”). This approach has showed that healthcare providers 
consider patient preferences more often (Shepherd et al., 2011). 

Implications for multidisciplinary communication concerning older cancer patients
One possible way to improve the decision-making process during multidisciplinary oncol-
ogy team meetings is by using a checklist.  Such a checklist has been proposed before 
(Lamb et al., 2012) comprising (1) organizational aspects (e.g., the presence of all team 
members and the involvement of specialists from different fields), (2) patient related 
aspects (e.g., case history, patient characteristics, patient preferences and evidence from 
clinical trials), and (3) reaching and implementing a decision. However, this checklist does 
not account for the decision-making process itself. Since we found important steps in 
the decision-making process to be missing, we recommend any checklist to also include 
the steps of the decision-making process as proposed in the theoretical framework by 
Fox et al. (2007), in order to make sure none of the steps in the decision-making process 
are skipped.

Multidisciplinary decision making can, in particular for older patients, also be improved 
when healthcare providers gather information on age-related characteristics of individual 
patients and patients’ needs by the time of the multidisciplinary oncology team meetings. 
To gather information on patients’ age-related characteristics, geriatric evaluation tools, 
such as Geriatric Screening or Comprehensive Geriatric Assessment can be used. These 
tools give a detailed overview of older patients’ frailty or vitality. In the study described 
in chapter 5, it was found that patients were sometimes referred to such a screening after 
the multidisciplinary oncology team meeting. However, geriatric evaluation should pref-
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erably be performed before multidisciplinary oncology team meetings. The importance 
of assessing patients’ frailty recently became a topic on the media  and political agenda 
in The Netherlands. Groenlinks, a Dutch Political party, argues for a frailty screening for 
all patients older than 70 years of age in order to prevent overtreatment of frail older 
patients (Van Steenbergen & Weeda, 2018). Geriatric evaluation of older cancer patients 
should also be positioned on the healthcare agenda in general and of multidisciplinary 
oncology team meetings in particular.

Implications for communication with older cancer patients
Healthcare providers play an important role in communication processes with older 
cancer patients inside as well as outside the consultation room. Besides their role during 
the consultation, they participate in multidisciplinary communication where they have 
to represent the interests of the patient. This is particularly important for older patients 
as evidence-based guidelines, which are based on clinical trials in which older patients are 
underrepresented (Hutchins et al., 1999), are not sufficient for treatment decision making 
purposes. Therefore, healthcare providers, such as geriatricians or geriatric nurses, could 
act as advocates of the patient by including information on patient characteristics and 
preferences in the multidisciplinary decision making. In addition, for an optimal impact 
on the communication during consultations, healthcare providers could also play a role 
in the provision of tailored online information to their patients. Next to computer-tailor-
ing, where individuals receive automated tailored information based on their answers in 
a questionnaire (e.g., Smit, Linn, & Van Weert, 2015), or self-tailoring, where individuals 
self-select the information they want, when they want it, healthcare providers could 
also play an active role in tailoring information for their patients. For example, health-
care providers could select information on the website that is relevant to the patient or 
refer them to reliable websites in order for the older patient not to have to go through 
irrelevant information. Also, this way, patients can receive information relevant to the 
phase that they are in at that point in time. This helps to dose the information, instead 
of offering a website with all information at the same time. Tailoring information is 
particularly relevant for older patients considering the fact that they often suffer from 
multiple (chronic) illnesses and already have more difficulties in processing information 
( Jansen et al., 2008; Van Weert et al., 2011). Another way in which healthcare providers 
can play a role in online health information provision is by actively engaging in the use of 
question prompt lists by patients. Question prompt lists are mostly tools for patients to 
prepare for consultations. Additionally, question prompt lists filled in online could be sent 
to the healthcare provider before the consultation as well (Linn, Van Weert, Smit, Perry, 
& Van Dijk, 2013). That way, both patient and healthcare provider can optimally prepare 
for the consultation and the healthcare provider can prepare to tailor the consultation to 
the questions and needs of the patient. This is recommended as research has shown that 
the use of a question prompt list can only improve recall of information when healthcare 
providers actively endorse such a tool (Brown, Butow, Dunn, & Tattersall, 2001).
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Final conclusion
This dissertation explored two relevant developments that play a role in the context of 
the consultation between older patients and their healthcare providers. The first devel-
opment concerns online health information provision. This dissertation showed that 
online health information tools can improve several clinical outcomes and how older 
cancer patients use and evaluate online health information tools. Age-related problems 
can negatively affect the usability and intention to use online health information tools 
and therefore need to be carefully considered in the development of effective online 
health information tools for older patients.

The second development concerns multidisciplinary decision making from a geriatric 
perspective. This dissertation showed that the decision-making process often lacks sev-
eral steps, of which the most important one is the discussion of individual age-related 
characteristics of patients and their preferences. Moreover, discussion of geriatric evalu-
ation, such as geriatric consultation, Geriatric Screening and/or Comprehensive Geriatric 
Assessment and involvement of geriatric experts (e.g., geriatricians and geriatric nurses) 
during the meetings was limited. To conclude, communication tailored to age-related 
changes in individual patients and their preferences and needs is of utmost importance 
in all communication processes in the care of older cancer patients, whether it is online 
information provision, multidisciplinary decision making, or communication during the 
consultation. 
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Appendix A

Search strategy
(“Consumer Health Information”[Mesh] OR “Internet”[Mesh] OR internet[tw] OR 
“Telemedicine”[Mesh] OR telemedicine[tw] OR telemedical[tw] OR “e health”[tw] OR 
ehealth[tw] OR  telehealth[tw] OR mobile health[tw] OR “m health”[tw] OR mhealth[tw] 
OR website[tw] OR web based[tw] OR webbased[tw] OR web site*[tw] OR website*[tw] 
OR web portal*[tw] OR online support group*[tw]) AND (elderly[tw]  OR elder[tw] OR 
elders[tw] OR aged[tw] OR “Aged”[Mesh] OR older person*[tw] OR older adult*[tw] OR 
older patient*[tw] OR “old people”[tw] OR aging[tw] OR ageing[tw] OR senior[tw] OR 
community-dwelling[tw] OR geriatric[tw] OR Psychogeriatrics[tw] OR “postmenopausal 
women”[tw] OR “Homes for the Aged”[Mesh]) AND (satisfaction[tw] OR client atti-
tude*[tw] OR “Patient Satisfaction”[Mesh] OR “usability”[tw] OR “usefulness”[Text Word]  
OR “Quality of Life”[Mesh] OR qol[tw] OR “behavior* change”[tw] OR ((lifestyle[tw] OR life 
style[tw]) AND (change[tw] OR changing[tw])) OR “Health Behavior”[Mesh] OR health 
behavior[tw] OR self efficacy[tw] OR “Self Efficacy”[Mesh] OR self management[tw] OR 
self care[tw] OR “Self Care”[Mesh] OR “Independent Living”[Mesh] OR independent liv-
ing[tw] OR living independent*[tw] OR self administration[tw] OR self medication[tw] 
OR (treatment[tw] AND (compliance[tw] OR non compliance[tw] OR noncompliance[tw] 
OR adherence[tw] OR nonadherence[tw])) OR (medication[tw] AND (compliance[tw] OR 
noncompliance[tw] OR adherence[tw] OR non adherence[tw] OR nonadherence[tw])) 
OR “Medication Adherence”[Mesh] OR anxiety[tw] OR “Anxiety”[Mesh] OR “Stress, 
Psychological”[Mesh] OR (stress[tw] AND (emotional[tw] OR psychological[tw])) OR 
recall[tw] OR knowledge[tw] OR “Knowledge”[Mesh] OR “Comprehension”[Mesh] OR 
comprehension[tw] OR understanding[tw] OR patient participation[tw] OR “Patient Par-
ticipation”[Mesh] OR patient empowerment[tw] OR decision making[tw] OR “Decision 
Making”[Mesh] OR “Patient-Centered Care”[Mesh] OR patient centered[tw])
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Appendix B

Screenshot QPL 1: developed by researchers of the Academic Medical Center in Amsterdam for patients with esoph-
ageal cancer. 

The blue bars contain the different themes in the QPL. When the bars are expanded the questions belonging to that 
theme become visible. 
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Appendix C

Screenshot 1 VC Tool: developed by researchers at the Leiden University Medical Centre. 

Depicted is an example from the first part of the tool, where participants are asked to rate how important they consid-
ered the difference between the best and worst probability of local control (all else being equal) on a four-point scale. 

Screenshot 2 VC Tool: Depicted is an example from the second part of the tool, where participants are asked to rate 
twelve paired combinations of outcomes.
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Appendix D

Observation guide

Hospital code

Patient number

Date

Participating professionals Present yes/no

Geriatricician

Geriatric nurse

Oncologist

Surgeon

Radiotherapist

Pathologist

Nurse

MD

Other

Patient characteristics

Gender Male/Female

Age

Diagnosis

Tumour type

Decision-making process

[space used for field notes]

Comments on geriatric evaluations and geriatric screening instruments

[space used for field notes]
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Dutch summary (Nederlandse samenvatting)

Samenvatting

Door de vergrijzing in de westerse samenleving, zien we ook een vergrijzing onder 
patiëntenpopulaties. Het aantal patiënten met ziektes zoals kanker, die veel voorkomen 
bij ouderen, neemt daardoor in rap tempo toe. Dit brengt zorgen met zich mee, waaronder 
het feit dat oudere patiënten een groter risico lopen op slechte communicatie met hun 
zorgverleners vergeleken met jongere patiënten. We weten bijvoorbeeld uit eerder 
onderzoek dat oudere patiënten minder actief deelnemen aan het gesprek met hun 
zorgverlener en dat zij na afloop minder informatie onthouden en meer onvervulde 
informatiebehoeften hebben. Aan de andere kant weten we dat juist goede communicatie 
met zorgverleners kan leiden tot betere gezondheidsuitkomsten bij patiënten. Zo weten 
we dat alleen al het beter kunnen onthouden van informatie kan leiden tot meer 
tevredenheid met de zorgverlener, een beter vermogen om een aandoening in het eigen 
leven in te kunnen passen (zelfmanagement), betere therapietrouw, betere kwaliteit van 
leven en zelfs een betere gezondheid. Om oplossingen te vinden voor leeftijdsgerelateerde 
problemen op het gebied van communicatie tussen zorgverleners en patiënten is het 
belangrijk om te begrijpen hoe het communicatieproces verloopt tijdens het consult zelf. 
Daar wordt al veel onderzoek naar gedaan. Echter, het is ook belangrijk om te weten wat 
voor communicatieprocessen er plaatsvinden rondom het consult, oftewel in de context 
van het consult. Die communicatieprocessen kunnen op hun beurt weer van invloed 
zijn op de communicatie tijdens het consult zelf. Tot op heden is daar weinig onderzoek 
naar gedaan.

Dit proefschrift heeft tot doel inzicht te krijgen in communicatieprocessen die zich 
afspelen in de context van het consult tussen patiënt en arts. Daarbij ligt de focus op twee 
relevante en relatief nieuwe ontwikkelingen die zich afspelen in die context. Allereerst 
zien we een groeiend aanbod van online gezondheidsinformatie, die oudere patiënten kan 
ondersteunen door hen van informatie te voorzien en bij het voorbereiden van consulten. 
Een tweede ontwikkeling die zich afspeelt in de context van het consult is dat we zien 
dat geriatrisch deskundigen steeds vaker deelnemen aan multidisciplinaire overleggen, 
waarin verschillende specialisten en zorgverleners onderling communiceren ten behoeve 
van de besluitvorming over de zorg van patiënten. De studies in dit proefschrift borduren 
voort op bestaande literatuur en dragen bij aan het opvullen van lacunes in onze kennis 
over online informatievoorziening voor oudere (65+) patiënten met kanker en aan 
multidisciplinaire besluitvorming rondom consulten met oudere patiënten met kanker.

De hoofdstukken 2, 3 en 4 houden zich bezig met de eerste doelstelling van dit proefschrift: 
het onderzoeken hoe oudere patiënten optimaal gebruik kunnen maken en profiteren van 
online tools die hen van informatie over hun ziekte voorzien en hoe oudere patiënten deze 
tools gebruiken en evalueren. Door het bestuderen en evalueren van bestaande literatuur, 
start de literatuurstudie zoals beschreven in hoofdstuk 2 met een onderzoek naar de 
effectiviteit van online tools gericht op informatievoorziening over gezondheid voor 
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oudere (≥ 65 jaar) patiënten. Om de resultaten inzichtelijk te maken hebben we aan de 
hand van de verschillende functies die deze tools kunnen hebben (informatievoorziening, 
informatie-uitwisseling, ondersteuning bij het managen van de eigen ziekte) en 
aan de hand van de verschillende uitkomsten die deze tools teweeg kunnen brengen 
(onmiddellijke uitkomsten, tussenliggende uitkomsten en langetermijnuitkomsten) een 
tweedimensionaal raamwerk ontwikkeld van functies en uitkomsten. In de literatuurstudie 
zijn 25 artikelen geïncludeerd. Van de 13 artikelen waarin er wordt gerapporteerd over 
zeven afzonderlijke studies met een ‘Randomized Controlled clinical Trial’ design, is de 
methodologische kwaliteit beoordeeld door middel van een ‘Best Evidence Synthese’. Op 
deze manier konden we verschillende niveaus van bewijs (te weten: bewijs, beperkt bewijs, 
indicatieve bevindingen en geen/onvoldoende bewijs) toeschrijven aan de effectiviteit op 
de verschillende uitkomsten van de onderzochte online gezondheidsinformatietools. De 
literatuurstudie toont veelbelovende resultaten die pleiten voor het gebruik van online 
tools gericht op informatievoorziening voor oudere patiënten. We vonden bewijs dat 
tools met tenminste twee functies, informatievoorziening en bevorderen van informatie-
uitwisseling, bijdragen aan het vertrouwen van patiënten in eigen effectiviteit (self-
efficacy). Ook vonden we ondersteuning voor een positief effect van het gebruik van 
gezondheidsinformatietools op klinische uitkomsten zoals bloeddruk, hemoglobineniveau, 
en cholesterolniveau. De meeste tools die erin slaagden om deze uitkomsten te verbeteren 
bevatten twee of alle drie de functies. Beperkt bewijs is gevonden voor een effect van 
het gebruik van online informatietools op kennis, waargenomen sociale ondersteuning, 
glycemische controle, kwaliteit van leven en uithoudingsvermogen. Ook hier vonden we 
effecten voor online informatietools wanneer deze ten minste een combinatie van twee 
functies bevatten. Concluderend zijn online gezondheidsinformatietools veelbelovende 
hulpmiddelen die kunnen bijdragen aan verschillende onmiddellijke-, tussenliggende- en 
langetermijnuitkomsten bij oudere patiënten. Online gezondheidsinformatietools die 
verschillende functies bevatten lijken het best in staat effectieve uitkomsten te behalen.

Volgend op de uitkomsten van de literatuurstudie, was het doel van de studie zoals 
beschreven in hoofdstuk 3 om de actieve ingrediënten van de effectief gebleken online 
gezondheidsinformatietools te identificeren. Dit hebben we gedaan door te kijken naar 
het ontwikkelingsproces en de gebruiksvriendelijkheid van deze online informatietools. 
Om het ontwikkelingsproces van deze tools systematisch in kaart te kunnen brengen 
onderscheiden we op basis van het Medical Research Council’s (MRC) framework en 
het Spiral Technology Action Research (STAR) model verschillende stappen. De eerste 
stap bestaat uit het vaststellen van de onderdelen waaruit de tool moet bestaan en de 
inhoud daarvan. Bij voorkeur gebeurt dit aan de hand van wetenschappelijke theorieën 
of bestaand empirisch bewijs dat bijvoorbeeld verkregen is uit de evaluatie van eerder 
ontwikkelde tools. De tweede stap omvat het beoordelen van de bruikbaarheid van de tool. 
Dit hebben we gedaan aan de hand van bestaande websitedesignrichtlijnen die specifiek 
zijn opgesteld voor een doelgroep van oudere gebruikers. Het implementatieproces 
staat centraal in de derde stap. Ten slotte bestaat de vierde stap uit de evaluatie van de 
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effectiviteit van de online gezondheidsinformatietool. Aangezien de literatuurstudie zoals 
beschreven in hoofdstuk 2 reeds de laatste stap heeft behandeld, namelijk de evaluatie 
van de effectiviteit van online gezondheidsinformatietools voor oudere patiënten, heeft 
dit hoofdstuk zich gericht op het in kaart brengen van het ontwikkelproces van de 
effectief gebleken online gezondheidsinformatietools aan de hand van de eerste drie 
stappen. Dit hebben we gedaan door te zoeken naar gerapporteerde informatie over de 
ontwikkeling en gebruiksvriendelijkheid in de betreffende artikelen zoals geïncludeerd in 
de literatuurstudie (hoofdstuk 2). Vervolgens hebben we online naar literatuur gezocht 
waarin het ontwikkelproces van de betreffende tools beschreven stond. Ten slotte hebben 
we geprobeerd om toegang te krijgen tot de online tools zelf. Voor de informatie en tools 
die niet publiekelijk toegankelijk waren hebben we geprobeerd contact op te nemen 
met de auteurs van de artikelen uit de literatuurstudie. We moesten concluderen dat 
de rationale en ontwikkeling van de online informatietools te summier beschreven 
was om deze te kunnen evalueren (eerste stap). Slechts één artikel vermeldde dat de 
desbetreffende online gezondheidsinformatietool ontwikkeld was aan de hand van een 
theoretisch model. Daarnaast was het niet mogelijk om de gebruiksvriendelijkheid van de 
online informatietools te evalueren aangezien geen van deze nog publiekelijk beschikbaar 
was en ook niet te verkrijgen was via de betreffende auteurs (de tweede stap in het 
ontwikkelproces). Van slechts twee online gezondheidsinformatietools is de derde stap in 
het ontwikkelproces, de implementatie, beschreven. Er is echter in geen van de gevallen 
iets gerapporteerd over het gebruik van de afzonderlijke componenten van de online 
gezondheidsinformatietool, waardoor het niet mogelijk was om te achterhalen welke 
componenten effectief waren en in welke mate de tool gebruikt dient te worden om de 
beste effecten te behalen. Ten eerste levert dit een wetenschappelijk probleem op, aangezien 
er niet kan worden voldaan aan de eis om zodanig te rapporteren dat replicatie mogelijk 
is. Ten tweede levert dit een praktisch probleem op, omdat we nu geen gebruik kunnen 
maken van cumulatieve kennis om nieuwe effectieve online gezondheidsinformatietools 
te ontwikkelen voor oudere patiënten. Ten derde is er sprake van een maatschappelijk 
probleem, aangezien online informatietools voor patiënten vaak ontwikkeld worden met 
behulp van (aanzienlijke) subsidies. Wanneer deze tools vervolgens effectief blijken te 
zijn, is het belangrijk dat patiënten er profijt van kunnen blijven houden. Samenvattend 
weten we dat er bewijs is dat online gezondheidsinformatietools effectief kunnen zijn 
in het behalen van verschillende uitkomsten bij patiënten, maar we weten nog niet wat 
de actieve ingrediënten van deze tools zijn aangezien er niet genoeg over gerapporteerd 
is tot nu toe.

Aangezien we uit de literatuur niet hebben kunnen achterhalen uit welke werkzame 
componenten effectieve online gezondheidstools voor oudere patiënten moesten bestaan, 
zijn we dit in hoofdstuk 4 zelf empirisch gaan onderzoeken. In deze studie staat de vraag 
centraal hoe oudere patiënten met kanker online informatietools gebruiken en evalueren. 
Het doel van deze studie was om inzicht te krijgen in gebruiksvriendelijkheidaspecten en 
de waargenomen bruikbaarheid van online tools met informatie over kanker. We hebben 
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gebruik gemaakt van de ‘think-aloud’ methode, waarin we observaties hebben gedaan van 
zowel patiënten met kanker als patiënten die kanker hebben gehad (n = 15), en hun partners 
(n = 8), terwijl zij gebruikmaakten van bestaande online gezondheidsinformatietools 
voor patiënten met kanker. De tools die we hebben bestudeerd in onze studie hadden 
verschillende functies. Ten eerste hebben we drie websites geselecteerd die deze 
gebruikers voorzagen van informatie over kanker. Ten tweede hebben we drie online 
‘question prompt lists’ geselecteerd. Dit zijn vooraf samengestelde lijsten met vragen of 
onderwerpen, die patiënten zouden kunnen bespreken met hun arts, en die zij, door een 
keuze te maken, kunnen gebruiken om een consult met hun zorgverlener voor te bereiden. 
Ten derde hebben we een andere tool geselecteerd die ook kan worden gebruikt voor 
het voorbereiden van consulten, namelijk een online ‘values clarification tool’. Dit is een 
keuzehulp die patiënten helpt om behandelbeslissingen te maken door hen te informeren 
over behandelopties en door hen te helpen om hun waarden en doelen te identificeren. 
Ten aanzien van de vraag hoe de online gezondheidsinformatietools gebruikt werden, 
hebben we verschillende navigatieproblemen aan het licht gebracht, zoals moeizame 
navigatie door websites met verschillende navigatiebalken, problemen met het klikken 
op kleine knoppen of het moeilijk kunnen onderscheiden van kleuren die niet genoeg 
contrasteren. Wat betreft de vraag hoe online gezondheidsinformatietools geëvalueerd 
worden, vonden we dat er behoefte was om informatie in verschillende modaliteiten te 
ontvangen (tekst gecombineerd met visuele informatie zoals een illustratie, of audiovisuele 
informatie, zoals een video of animatie). Er waren grote verschillen in de hoeveelheid 
informatie waar de gebruikers behoefte aan hadden. De meeste gebruikers waardeerden 
het daarom wanneer zij zelf konden selecteren (‘self-tailoring’) hoeveel informatie zij te 
zien kregen. Gebaseerd op de uitkomsten uit deze studie en op bestaande literatuur over 
gebruiksvriendelijkheid voor ouderen, besluiten we hoofdstuk 4 met aanbevelingen om 
online informatietools te ontwikkelen voor oudere patiënten met kanker en hun partners.

De laatste studie waarover gerapporteerd wordt in dit proefschrift (hoofdstuk 5) 
behandelt de tweede doelstelling die centraal staat in dit proefschrift: het onderzoeken 
van de besluitvorming tijdens multidisciplinaire overleggen vanuit een geriatrisch 
perspectief. In dit hoofdstuk worden de resultaten besproken van een observationele 
studie waarin de communicatie gedurende het besluitvormingsproces voor (n = 171) 
oudere patiënten met kanker tijdens 30 multidisciplinaire overleggen in vijf ziekenhuizen 
in Nederland werd onderzocht. Gezien de complexiteit van behandelbeslissingen in het 
oncologische werkveld, komen specialisten uit verschillende disciplines bijeen tijdens 
formele bijeenkomsten om te overleggen wat de meest accurate diagnose en de best 
passende behandelopties voor hun patiënten zijn. Met name voor oudere patiënten 
is besluitvorming uiterst complex. Ten eerste omdat de richtlijnen die ondersteuning 
geven aan de besluitvorming gebaseerd zijn op resultaten van klinische studies, waarbij 
ouderen vaak worden geëxcludeerd. Dat ouderen vaak niet aan inclusiecriteria van 
klinische studies voldoen, komt doordat zij vaak één of meerdere leeftijdsgerelateerde 
problemen ervaren, zoals co-morbiditeit en een slechter wordende fysieke conditie. 
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Ten tweede is het daardoor onbekend hoe behandelingen voor verschillende ziekten 
tegelijkertijd aanslaan. Besluitvorming voor oudere patiënten vraagt daarom om het 
bespreken van leeftijdsgerelateerde problemen van patiënten en persoonlijke voorkeuren. 
Geriatrische evaluatie dient om deze leeftijdsgerelateerde problemen in kaart te brengen. 
Daarom hebben we naast de bijdrage aan het besluitvormingsproces van geriatrische 
specialisten, zoals een geriater of geriatrisch verpleegkundige, gekeken naar de mate 
waarin geriatrische evaluatie van leeftijdsgerelateerde kenmerken van oudere patiënten 
met kanker werd gebruikt in het besluitvormingsproces. Dit hebben we gedaan door de 
gevalideerde meetinstrumenten in kaart te brengen die worden gebruikt in het kader van 
geriatrische evaluatie. Vervolgens hebben we gekeken hoe vaak deze meetinstrumenten of 
de uitkomsten daarvan werden besproken tijdens het multidisciplinair overleg. Ten eerste 
hebben we gevonden dat het bespreken van meerdere behandelopties vaak geen onderdeel 
uitmaakte van het besluitvormingsproces, maar dat er vaak maar één behandeloptie 
werd besproken. Ten tweede vonden we dat ook informatie over de leeftijdsgerelateerde 
kenmerken en voorkeuren van patiënten vaak niet besproken werd. Ten derde werd er 
nauwelijks verwezen naar geriatrische evaluatie of de uitkomsten daarvan. Daarnaast was 
de bijdrage van geriatrische specialisten beperkt. Concluderend hebben we gevonden dat 
er in de multidisciplinaire besluitvorming nog te weinig aandacht wordt besteed aan de 
leeftijdsgerelateerde kenmerken en voorkeuren van oudere patiënten. Het is daarom van 
belang dat er een grotere rol wordt weggelegd voor geriatrisch specialisten en geriatrische 
evaluatie tijdens multidisciplinaire besluitvorming aangezien deze evaluatie en deze 
specialisten bij uitstek leeftijdsgerelateerde kenmerken in kaart kunnen brengen en de 
belangen kunnen behartiger van de oudere patiënt. Daarbij is het ook van belang dat 
er een gestructureerde bespreking plaatsvindt met ruimte voor het bespreken van de 
leeftijdsgerelateerde kenmerken van de patiënt.

De resultaten van de studies in dit proefschrift suggereren dat het van belang is voor 
zowel online informatievoorziening als voor multidisciplinaire besluitvorming om
individuele voorkeuren en leeftijdsgerelateerde kenmerken in ogenschouw te nemen. Dit 
proefschrift draagt bij aan een beter begrip van twee relevante ontwikkelingen die zich 
afspelen in de context van het consult tussen oudere patiënten en hun zorgverleners. 
Op basis van de resultaten van de studies worden er in dit proefschrift verschillende 
aanbevelingen gedaan om specifiek voor de steeds ouder wordende patiëntenpopulatie 
zowel effectieve online informatievoorzieningstools te ontwikkelen als multidisciplinaire 
besluitvorming te verbeteren. Door communicatieprocessen in de context van het consult 
onder de loep te nemen en te verbeteren, kunnen er ook verbeteringen optreden wat 
betreft de communicatie in de spreekkamer en daarmee zelfs in de gezondheid van de 
patiënt.
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