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1. Executive Summary Patient Engagement in Cancer Care  

through Digital Services

Digital services have been found, among others, 
to increase health-related quality-of life and 
several aspects of patient experience1. Patient 
engagement, which is associated with better 
health outcomes and health literacy 2,3, can be 
augmented with the help of digital services 4. 
Generally, people’s attitudes and expectations 
on health-related digital service development 
have been positive 5,6. However, to achieve the 
positive outcomes made possible by digital ser-
vices, it is essential for these positive attitudes to 
translate into actual usage of the services. 

 This whitepaper discusses the adoption of 
digital services by cancer patients. It aims to 
present means for promoting patient adoption 
so that a greater number of patients can benefit 
from the development of digital health services. 
The author’s master’s thesis7 forms the basis for 
the whitepaper.  

 Several factors that facilitate or hinder 
patients’ adoption can be detected. Adoption is 
influenced by both the care process as well as the 
provided services. For example, it is important 
for the patients that the digital service in use is 
closely connected to their care and the profes-
sionals providing their care. Patients’ varying con-
dition should be considered as a factor affecting 

their adoption of services. The services’ ease of 
use is also central for adoption and use.

 Many of these factors can be influenced 
rather easily. This allows for low effort encour-
agement of patients’ adoption of provided digital 
services, which in turn increases the benefits of 
digital services in cancer care. Communication 
plays a key role: communicating the purpose and 
the way of use boosts perceived usefulness and 
perceived ease of use, thereby promoting the 
adoption and use of services.
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2. Digital Services in Cancer Care

Digital services are becoming an integral part of 
quality and patient-centered care, albeit their 
implementation needs to carefully consider other 
aspects of the cancer care environment 8. Among 
others, digital services provide effective means 
of increasing patient activation 9. Patient engage-
ment, then again, is associated with enhanced 
health outcomes and care experiences 2. 

Examples of digital services in cancer care 
are digital communication channels 10 and elec-
tronic patient-reported outcomes 11. Electronic 
patient-reported outcomes have been found to 
enable faster reactions and to save time, leading 
to improved clinical care 12. Furthermore, patient- 
reported outcomes lead to enhanced health-  
related quality of life as well as less frequent 
ER admissions and hospitalizations 13. Even an 
increase in patients’ overall survival has been 
noted when using electronic symptom tracking 
and reporting system compared to traditional 
care 13.

Patient experience positively correlates 
with patient safety, clinical effectiveness, and 
both subjectively and objectively measured 
health outcomes14. Patient experience consists 
of several dimensions, including communica-
tion, information, patient participation and 

continuity of care 15. Digital services are becom-
ing a key element in patient experience con-
struction 16. Indeed, digital services can enable 
improvements in multiple aspects of patient 
experience 17.
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3. Adoption of Digital Services

3

A D O P T I O N  O F  D I G I T A L  S E R V I C E S

Technology Acceptance Model (TAM) is the most 
used theory to explain information technology 
acceptance across different fields 18. TAM sug-
gests that technology acceptance is predicted 
by perceived usefulness and perceived ease of 
use 19. Perceived usefulness has been found to 
influence acceptance significantly stronger than 
perceived ease of use 20. This observation has 
also been noted when studying e-health tech-
nology acceptance by patients 21. 

TAM has been found to considerably pre-
dict acceptance of health IT, even though bet-
ter explanatory power would be expected with 
modifications expressly related to the healthcare 
context 22. HITAM, i.e. health information tech-
nology acceptance model, has been suggested 
to explain technology acceptance in healthcare 
from the consumers’ point of view. This model 
presents perceived threat as an additional  
construct. Perceived threat is affected by health 

Perceived threat

Perceived usefulness Attitude Behavioral intention

Perceived ease of use

H I T A M  —  H E A L T H  I N F O R M A T I O N  T E C H N O L O G Y  A C C E P T A N C E  M O D E L
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status and health concerns, and acts as a predictor 
for acceptance with perceived usefulness and 
ease of use. 23 

Several more specific factors that influence 
patients’ health IT adoption have been noted in 
literature. Consistent with other contexts, age, 
education, and general IT use predict patients’ 
acceptance of IT 24. IT adoption can be affected by 
previous and present care experiences  5, includ-
ing digital care experiences 25 and relationship 
with medical professionals 26. Quite naturally, 
patients have been found to consider privacy 
and security issues when thinking about using 
health-related digital services 27. These issues can 
both hinder or facilitate patients’ acceptance 28. 
Trust, or the lack thereof, in both the healthcare 
provider 5 and the digital service itself   27 affects 
patients’ adoption of the services 29. 

Based on patient interviews that were con-
ducted to study patient adoption of digital ser-
vices, the relevant factors that patients brought 
up were divided into four distinct categories: 
related to IT, related to the care, related to 
the patients’ own condition, and related to the 
 service in question 7. Each of these categories 
include both factors facilitating and hindering 
adoption, both affecting the initiation of use 

as well as its development towards customary 
practice. 

A vast amount of the factors brought up 
in the above-mentioned study could be linked 
with perceived usefulness, perceived ease of use, 
and perceived threat 7, coherent with TAM 19 and 
HITAM 23. Factors related to general IT skills 
seemed to play only a modest role, although for 
people with limited IT use perceived usefulness 
might be more important than for people with 
much IT experience 7.

3. Adoption of Digital Services

“ B U T  I  A M  B E I N G  TA K E N 

C A R E  O F  T H E R E .  A N D  I T  I S 

T H E  P E O P L E  T H AT  TA K E  C A R E 

T H E R E ,  N O T  A  S E R V I C E .”
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R E D U C I N G  H I N D E R A N C E S  O F 

P A T I E N T  A D O P T I O N

Detecting hindrances for adoption is especially 
important because they might decrease patients’ 
initial interest towards digital services. In other 
words, these types of factors might resist adop-
tion even among patients whose general attitude 
towards digital services is positive. Eliminating 
certain hindrances can not only promote adop-
tion among a greater number of patients but also 
improve the user experience of already active 
users.

B A L A N C I N G  W I T H  D I G I TA L  A N D  T R A D I T I O N A L

Preference for more traditional methods for 
communication and information seeking or 

receiving hinders adoption of digital services7. 
It is important to recognize that digital services 
should not aim to replace the traditional rela-
tionship between medical professionals and 
the patient16. Instead, they should be utilized 
to enhance the relationship in accordance with 
more traditional methods, such as sufficient 
face-to-face communication. 

To avoid the hindering effect of the prefer-
ence for traditional care processes, it is benefi-
cial to clearly indicate to the patients that they 
do not need to choose one over the other. On the 
contrary, the provided digital services fulfill the 
traditional care processes. 

E N S U R I N G  C O N N E C T I O N  W I T H  C A R E  P R O V I D E R S

If the patients perceive that the digital health 
services are separate from medical profession-
als, the adoption of the services becomes less 
likely7. In order to realize the full potential of dig-
ital solutions, they need to be implemented in 
a manner that establishes connection between 
care providers and patients8. It is valuable to 
ensure that the appearance and the features of 
the services promote the connection with the 
medical professionals that are participating in 
the treatment of the patient. 

H I N D R A N C E S 

• Preference for traditional communication methods

• Separation from medical professionals

• Good condition and clear symptoms

• Bad condition and tiredness

• Imbalance between effort and usefulness 

FAC I L I TAT O R S

• Interesting idea

• Positive effects on care processes

• Relevance of services for medical professionals

• Obligation towards medical professionals
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This hindrance can be decreased by improv-
ing the design of the used services, but also by 
making the service prominent during the in- 
person  encounters with the patient. Ways to 
implement the digital to the physical include, 
for example, informational video clips presented 
at the reception30 and discussing the data the 
patients have provided through the service at 
the physical appointments.

C O N S I D E R I N G  VA R Y I N G  C O N D I T I O N

Patients’ good condition and clear understand-
ing on their symptoms diminishes intention to 
use digital services7, like predicted by HITAM23. 
However, digital services often have many-fold 
purposes that might not be clear to the patients. 
In order to increase patient acceptance, the rea-
sons for the use of the service and the possible, 
perhaps disguised, benefits of use should be 
openly communicated.

On the other hand, the patients’ severely 
bad condition also hinders adoption of digital 
services7. Especially during cancer treatments 
patients’ condition can fluctuate quite drasti-
cally. The ability to internalize information on 
digital services when they are first presented to 
the patient can be affected by weak condition 

or a challenging emotional state. Therefore, it 
can be fruitful to bring up the possibility to use 
digital services as a part of the treatments more 
than once if the patient does not initiate use after 
the first time a service is presented.

M AT C H I N G  E F F O R T  A N D  U S E F U L N E S S

As can be expected based on acceptance theo-
ries19,31, imbalance between perceived effort of 
use and perceived usefulness lowers interest 
in using digital services in cancer care7. Mean-
while, perceived ease of use promotes use by 
the patients7. It is crucial that the use of digital 
services is easy and fast. Especially in situations 
where perceived usefulness for the patient is 
lower, such as when patients’ condition is good 
(see above), the patients are more likely to use 
the service when the use burdens them as little 
as possible.

An important step in tackling this hindrance 
is to ensure that the service includes features 
that bring additional value to the patients. 
Another step is to ease the use of the service, 
for example by providing the patients with short-
cuts in filling out patient-reported outcome 
questionnaires.
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As suggested by acceptance models, perceived 
ease of use facilitates adoption of digital services 
also among patients. By the same token, services’ 
good performance that meets the expectations 
of the patients increases the likelihood of their 
acceptance.7 These are aspects that the service 
developers naturally aim for, and collaboration 
between developers and patients is essential 
for succeeding in this goal. In addition to these 
facilitators that relate to the 
development of the services, 
patient adoption can be facil-
itated by healthcare providers 
as well.

AWA K E N I N G  I N T E R E S T

An interesting idea behind 
the service can act as a facil-
itator for adoption7. Further-
more, the included features 
can have an effect on how eagerly patients adopt 
a digital service24. To take advantage of this 
facilitator, digital services should have a simple, 
but captivating purpose that can be straight-
forwardly conveyed to the patients. Extensive 
functionalities27 and difficulties in finding per-
sonally relevant information have been pointed 

out as a nuisance in digital health services, which 
supports the aim for adequate simplicity.

To utilize this facilitator, one possibility is 
to demonstrate the use of the service for the 
patients at the reception. That way the idea of 
the service is more likely to become clear for 
the patients. Furthermore, perceived useful-
ness and ease of use can be provoked when the 
use of the service is shown and the patients are 

not required to learn the use 
alone7.

E N H A N C I N G  C A R E  P R O C E S S E S 

Many facilitating factors in 
the care-related category are 
linked with the positive effects 
of digital services on the care 
processes7. When patients 
start using a service, these 
facilitators work by them-

selves in promoting sustained use. However, they 
can also be exploited by communicating the tar-
geted effects to the patients when they are pre-
sented with the services. Among others, patients 
have described that digital services enhance 
communication and information flow7,32, bring 
the medical professionals closer1,7 and increase 

“ I  K N E W  I  H AV E  A  K I N D  O F 

S A F E T Y  T H E R E .   I  D O N ’ T  H AV E 

T O  P O N D E R  T H I N G S  A L O N E . 

T H E R E  A R E  T H E  P E O P L E  W H O 

H E A R  O R  R E A D  M E  S T R A I G H T 

AWAY  T H E N .   I T  WA S  T H E 

F E E L I N G  O F  S A F E T Y.”
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feelings of safety7,17. Even the notion that appoint-
ments became more effective was brought up7; 
a good example on how digital services can also 
improve the traditional aspects of care.

PAT I E N T S  VA L U E  T H E  W O R K  O F  M E D I C A L 

P R O F E S S I O N A L S

Recognition of relevance of digital services for 
medical professionals can promote patient 
adoption7. Furthermore, patients’ sense of 
obligation towards medical professionals can 
increase adoption if patients perceive that 
 clinical staff appreciate the use of the service7. 
In fact, social factors might play a major part in 
healthcare technology acceptance33. Therefore, 
increasing patients’ understanding on how the 
used services help clinical staff in their work is 
advantageous. When the patients observe that 
the use is valuable for medical professionals, 
their motivation to use the service is increased.
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