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Abstract 
So far, there is only little published knowledge about the use of mobile applications used by breast 
cancer patients especially from the physicians' point of view. This qualitative case study explored how 
healthcare professionals experience the use of an application to assist care for cancer patients. The 
study was conducted at a Finnish University hospital and the research material was collected from the 
interviews. The study revealed that a patient-reported outcome system can identify side effects of the 
treatment and make it easier to follow the wellbeing of the patients. The messaging feature was able to 
reduce phone calls from the patients but was sometimes perceived as difficult by professionals. In 
turn, adverse event information improved patient-physician interaction and increased the reliability of 
the information the doctor received. Lack of integration into the patient information system affected 
negatively on the professionals' experiences of using the system. Furthermore, the study revealed how 
important the role of the nurses in using the system was. Healthcare professionals are especially look-
ing for systems that could save their work time and give them a clear picture of how their patients are 
doing. 
Keywords: patient-reported outcome systems, user experience, user acceptance, cancer patient, quali-
tative research, context analysis 

1 Introduction 
The purpose of the study was to find out how healthcare professionals experience the use of an appli-
cation (called CforCP in this study) to assist care for cancer patients. Scientific research was needed to 
get topical knowledge about such applications and how they are experienced by healthcare profession-
als in the hands of end-users and related actors.  

Recent studies showed that patient-reported outcome systems help identify and track patients’ symp-
tom progression (Basch et al., 2017; Bennet, Jensen and Basch, 2012; Kotronoulas et al., 2014). Rou-
tine collection of patient-report outcomes as part of cancer therapy and follow-up may positively im-
pact the survival (Basch et al., 2017; Denis et al., 2017) and quality of life of cancer patients (Basch et 
al., 2016). Systems like CforCP have been developed over the last few years (Jensen et al., 2014), and 
therefore their evaluation is important. Previous literature has not ascertained how healthcare profes-
sionals consider the use of such applications. In order to realise the benefits of past literature, profes-
sionals must have the desire to use these systems (Rahimi, Vimarlund and Timpka, 2008; Oghuma, 
Libaque-Saenz, Wong and Chang, 2016). Therefore, the study was needed also from the academic 
perspective and not only with a practical approach.  

To solve the research problem, a research question was formulated: “How do healthcare professionals 
experience a mobile application as a supporting tool for healthcare of breast cancer patients?”  

The current exploratory study was conducted as a qualitative case study in which healthcare profes-
sionals were interviewed once concentrating on professionals’ feelings of the benefits of CforCP dur-
ing its pilot phase. CforCP was a mobile application in which cancer patients could independently 
monitor their symptoms and cancer clinics could follow their patients` wellbeing and assessment of 
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symptoms in real time. Breast cancer patients used CforCP at home. Healthcare professionals who 
treated them had an interface and they were able to assess the symptoms and answer the questions 
their patients had raised between the treatments.  

Data was collected via interviews. The empirical research material was analysed with the help of con-
tent analysis. 

The contributions could be summarised as follows. The patient-reported outcome system can identify 
side event of the treatment earlier and make it easier to follow the wellbeing of the patients. The mes-
saging feature was able to reduce phone calls from the patients. In turn, adverse event information im-
proved patient-physician interaction at the doctor’s appointment and increased the reliability of the 
information the doctor received. Lack of integration into the patient information system affected nega-
tively on the professionals' experiences of using the system. In addition to this, the comments given by 
the interviewees revealed how important the role of the nurses in using the system was. 

2 Earlier Knowledge 
This chapter presents the central concepts of this study in separate sub-chapters.  

2.1 Patient-reported outcome systems 

This chapter reviews quality of life measures, self-assessment forms and patient-reported outcome sys-
tems as they all have the same purpose. 

Patient-reported outcome systems provide data which is directly reported and completed by patients 
themselves. The systems have validated questionnaires and their data is standardised. They can be 
used to monitor the patient's function ability and wellbeing. (Fitzpatrick, Davey, Buxton and Jones, 
1998.) They can help detecting more concerns in patients’ health (Taenzer et al., 2000). Many of the 
electronic patient-reported outcome systems also have links to patients’ clinical treatments such as 
summary reports of patients’ medical reports and real time email-alarms for healthcare professionals 
in case the patient has urgent need for treatment (Bennet et al., 2012). Computerised screening tool to 
record quality of life data is effective in noticing patients’ quality of life problems in clinical appoint-
ments (Detmar, Muller, Schornagel, Wever and Aaronson, 2002; Taenzar et al., 2000).  

Patient-reported outcome systems enable patients’ participation in their own care. Patients can use the 
report system to inform the physicians of their state of health. (Bennet et al., 2012.) They can also im-
prove physician’s and patient’s common decision-making (Rotenstein, Huckman and Wagle, 2017). 
However, it is not proven that they would change patients’ health behaviour during the use of these 
self-assessment questionnaires (Chen, Ou, and Hollis, 2013; Marshall, Haywood and Fitzpatrick, 
2006). Despite these good results from earlier researches, several studies have shown that the effect of 
patient-reported outcomes was limited (Valderas et al., 2008).  

Electronic patient-reported outcome systems make it possible to develop standard methods (Bennet et 
al., 2012) and practice (Trotti, Colevans, Setser and Basch, 2007), and implementation in clinics (Ben-
net et al., 2012). They may provide efficacy and quality of patients’ treatment (Bennet et al., 2012) and 
enhance workflow efficiency (Rotenstein et al., 2017). Typically, the introduction of a new infor-
mation system in an organisation is related to the change process that the system is intended to support 
(Robey, Ross and Boudreay, 2002). Patient-reported outcome systems improve treatment results, effi-
ciency of organisational quality improvement, transparency, openness, public reporting and the func-
tioning of health care system (Chen, Ou and Hollis, 2013).  

There is clear evidence that patient-reported outcome systems improve communication between pa-
tients and health care professionals (Bennet et al., 2012; Chen et al., 2013; Rotenstein et al., 2017; 
Santana and Feeny, 2014; Taenzer et al., 2000). They also improve physician’s and patient’s relation-
ships by enabling the physician better to understand the patient’s symptoms (Rotenstein et al., 2017). 
They enable patients to communicate about their health information with healthcare professionals 
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(Bennet et al., 2012; Kotronoulas et al., 2014; Takeuchi et al., 2011; Velikova et al., 2004) and they 
increase the frequency of those discussions during the doctor visits (Detmar et al., 2002; Kotronoulas 
et al., 2014). Patient-reported outcome systems do not eliminate the problem that the cancer therapist 
and the patient are not always able to communicate sufficiently about the patient's quality of life. 
(Greenhalg, Abhyankar, McCluskey, Takeuchi and Velikova, 2013.) Patient reported outcome systems 
support the patient-oncologist communication when discussing about patients’ physical symptoms, but 
they don’t make a change to the oncologists' difficulty in discussing with patients about the psychoso-
cial impact of cancer and cancer treatments (Takeuchi et al., 2011). Health related quality of life -
related topics are communicated more frequently when using quality of life survey before outpatient 
cancer treatment (Hilarius et al., 2008).  

Electronic patient-reported outcome systems save physicians time (Bennet et al., 2012; Rotenstein et 
al., 2017; Taenzer et al., 2000). Computerised screening tool to record quality of life data is able to 
help detecting more concerns in patients’ health (Taenzer et al., 2000). Tool is effective in noticing 
patients’ quality of life problems in clinical appointments (Detmar et al., 2002; Taenzar et al., 2000). 
Regularly collected patient-reported outcome data will improve patient management effectively (Trotti 
et al., 2007). Kelley, Kraft-Todd, Schapira, Kossowsky and Ries (2014) revealed in their meta-
analysis that patient-clinician relationship has an effect to healthcare outcomes. Based on Detmar et al. 
(2002), quality of life survey improves the medical knowledge of the patient's problems. Nurses are 
more aware of patients’ overall quality of life and they add more marks in patients’ medical records 
infer health related quality of life (Hilarius et al., 2008).  

Electronic patient-reported outcome systems have been used in cancer clinics, as they make it possible 
to improve clinical care by showing important symptoms of the patients. They provide regular patients 
symptom tracking (Bennet et al., 2012), improved symptom control (Kotronoulas et al., 2014) and 
they help identify and follow assessments of patients’ symptoms (Bennet et al., 2012). Symptom mon-
itoring is vital to identifying problems and planning patients’ treatment (Trotti et al., 2007). Symptom 
reporting may include for example symptoms like nausea, fatigue, pain, pollakiuria and diarrhea. It 
may also include information about the physical activity of the person like walking in the stairs or fas-
tening buttons and also about psychological function of the person like anxiety, fear and worry (Ben-
net et al., 2012.) Professionals are able to follow-up better their patients’ responses to their treatments 
and find more previously unrecognised problems than before patient-reported outcome systems’ im-
plementation (Chen et al., 2013). 

Basch et al. (2016) showed how patients using a web-based self-reporting system have fewer cumula-
tive emergency room visits and treatment periods in hospital, their health-related quality of life im-
proved and they can be treated longer time with chemotherapy than patients who have usual care with 
no symptom tracking and reporting system. According to the further study of Basch et al. (2017), rou-
tine electronic follow ups of patients’ symptoms as part of cancer care may have positive impacts on 
cancer patients’ emergency visits and even on their survival. Further, reason for the longer survival 
time is that side effects of treatments are recognised and treated in earlier stage. Longer lasting medi-
cation is possible in these cases. Denis et al. (2017) highlighted the benefits of patient-reported out-
come system -tools in advanced lung cancer patients. The number of CT images required was lower 
compared to the control group. This decreased the cost of the given treatment. Researchers thought 
that the longer life span was due to better monitoring of the patients and relapses recognised earlier. It 
was also noteworthy, that if the disease was diagnosed earlier and patients were in better condition, a 
more optimal treatment could be performed. Serious conditions such as pulmonary embolisms and 
pneumonia were detected with the patient-reported outcome system tool group faster than in the con-
trol group. Median overall survival time for lung cancer patients using the patient-reported outcome 
system was 23.0 months compared to 14.8 months without the system (Denis et al., 2018).  

Based on the previous studies it can be expected that quality of life questionnaires or patient-reported 
outcome systems can help improve the efficiency and quality of care (Bennet et al., 2012; Chen et al., 
2013), symptom assessment (Bennet et al., 2012; Chen et al., 2013; Kotronoulas et al., 2014) and 
symptom understanding (Rotenstein et al., 2017), 2004), patient management (Trotti et al., 2007) and 
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communication between the patient and the healthcare professionals (Bennet et al., 2012; Chen et al., 
2013; Detmar et al., 2002; Kotronoulas et al., 2014; Rotenstein et al., 2017; Santana and Feeny, 2014; 
Taenzer et al., 2000; Velikova et al., 2004). The systems may increase patients’ participation on their 
own care (Bennet et al., 2012) and improve common decision-making (Rotenstein et al., 2017). Pa-
tient-reported outcome systems are also able to reduce emergency department use (Basch et al., 2016), 
decrease cost of treatment (Denis et al., 2017), foster healthcare professionals’ medical knowledge of 
patients’ conditions (Detmar et al., 2002; Hilarius et al., 2008; Taenzer et al., 2000), enhance work-
flow efficiency (Rotenstein et al., 2017) and save physicians time (Bennet et al., 2012; Rotenstein et 
al., 2017; Taenzer et al., 2000). Patients’ serious conditions can be detected earlier (Basch et al., 2017; 
Denis et al., 2017), and they may even lengthen patients’ overall survival time (Basch et al., 2017; 
Denis et al., 2017). 

2.2 User experience 

ISO 9241-210 (2010) standard of International organisation for standardisation defines user experi-
ence as “a person’s perceptions and responses that result from the use or anticipated use of a product, 
system or service”. 

The facets of user experience can be divided into three perspectives: 'Emotion and affect' include sub-
jective, positive, antecedents and consequences. 'Beyond instrumental' include holistic more complet-
ed user experience, aesthetic like beauty of user experience and hedonic like increase of personal 
knowledge and skills. 'The experiential' includes dynamic, complex, unique, situated and temporally-
bounded. (Hassenzahl and Tractinsky, 2006.) The concept of user experience is still developing, and it 
has different views in different countries and among different user groups (Rajanen et al., 2017). Ac-
cording to Law, Roto, Hassenzahl, Vermeeren and Kort (2009), the concept of user experience in-
cludes the terms dynamic, context-dependent and subjective. Hassenzahl, Diefenbach and Göritz 
(2010) identified popularity, competence, relatedness and stimulation as the most salient needs for 
pleasurable experience with technology. Their study showed a clear link between need fulfilment and 
positive affect. 

The users should get pleasure from using the product. They shouldn’t get frustrated when trying to 
make some simple steps with the product. Interaction quality is one of the main things when defining 
the success of the product. (Pucillo and Cascini, 2014.) The main reason why user experience is im-
portant is to design better products (Lallemand, Gronier and Goenic 2015). In order to know the via-
bility of the mobile system, users need to use the system continually (Oghuma et al., 2016). When 
measuring user satisfaction, you need to know about the users and what they are trying to accomplish. 
It is crucial to understand what motivates the user to use the system. These questions measure users' 
experiences of system performance and satisfaction. (Tullis and Albert, 2008.) 

2.3 User acceptance 

Based on the technology acceptance model (TAM) introduced by Davis (1989), users may use a sys-
tem that has functionalities that are critically needed even if there are some difficulties in using them, 
and users’ attitudes towards new information systems are more positive if they think that they will 
benefit in their work from the use of the system and it will improve their performance in work. The 
usefulness is analysed by the quality and the amount of the work. Easiness of use is analysed by the 
ability to learn to use the system, management of the system and by the mental burden of the use of 
the system. Venkatesh and Davis (2000) added two new dimensions to TAM: social influence pro-
cesses and cognitive instrumental processes. After the users were more experienced with the system, 
they didn’t mind what others thought (social information) of perceived usefulness or intentions of use. 
Perceived usefulness is a cognitive belief that is essential to technology acceptance (Davis, Bagozzi 
and Warshwa, 1989) also in mobile healthcare context (Gefen, Karahanna and Straub, 2003; Pavlou, 
2003). 
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DeLone and McLean (1992) reviewed 180 studies and organised them in six different categories: sys-
tem quality, information quality, use, user satisfaction, individual impact and organisational impact. 
Accordingly, their success model proposed that information systems success is multidimensional. 
There is need to explore these different dimensions to get a clear picture of success. In their updated 
model DeLone and McLean (2002) added service quality and net benefits in their model. Service qual-
ity is one of three quality taxonomies (system quality, information quality, and service quality). Net 
benefit is supposed to be positive, in order to make the system owner or sponsor satisfied with the sys-
tem. The use of the system and the user satisfaction will lead to positive net benefit. 

Pai and Huang (2011) proposed a conceptual model of the intention of use of the healthcare infor-
mation system. According to their model, the perceived usefulness will be better if the quality of in-
formation is increased. They highlighted that sufficient information should be available, system inter-
face should be well designed, and the information should always be updated. In their review from 33 
existing patient-reported outcome systems in cancer clinics Jensen et al. (2014) explained that the flex-
ibility of the evaluation, its integration to clinical health record systems, high-quality reporting and 
data gathering are the main things to highlight when discussing the usability and acceptance of the 
system. Users attitudes, behaviours and beliefs need long-term study in order to understand healthcare 
information system viability in the long run (Venkatesh, Thong, Chan, Hu and Brown, 2011). 

3 Research Approach 

This was a case study of the CforCP. The qualitative case study was selected as the research strategy 
to understand the effects of usage of the system for patient treatment (see Darke, Shanks and Broad-
bent, 1998). Qualitative case study is an approach that helps to identify phenomena in its own context 
(Baxter and Jack, 2008). It aims at analysing material to create generalisations (Gomm, Hammersley 
and Foster, 2009). This case study focused to answer to the questions “why” and “how”. The contex-
tual conditions are relevant to the phenomenon under study otherwise it is not clear what the bounda-
ries between the phenomenon and the context of the study are. (Yin, 2003.) Many different data 
sources are characteristic to a case study research. The more data sources there are the better credibil-
ity of the study is. (Patton, 1990; Yin, 2003.) According to Yin (2003), the exploratory case study is 
for the cases where the case being evaluated has no clear and one set of outcomes. 

Interviews are one of the most common qualitative methods for collecting data. (Dicicco-Bloom and 
Crabtree, 2006). The interviews can be executed in groups or individually though especially sensitive 
topics are not recommended to be discussed in groups (Qu and Dumay, 2011). In this exploratory sin-
gle case study, the interviews were carried out individually. Data from the interviews were transcript 
into worksheet program and after that processed by content analysis method (see Cavanagh, 1997, 
Hsieh and Shannon, 2005).  

4 The Study 
This chapter presents the functionalities of the AfoCP and how the research data has been collected. 
The description of the empirical material and the findings of the study are also presented here.  

4.1 CforCP 

CforCP was a patient-reported outcome system in which cancer patients could systematically report 
about their wellbeing between their hospital visits and after their treatment period. It was a mobile ser-
vice that gave oncologist and nurses real-time view about their patients’ conditions, as well as about 
the symptoms and side effects of the treatment. There were algorithms that reported the healthcare 
professionals about the symptoms, and they informed if the patient needed treatment or attention by 
the professionals. It emphasised the acute symptoms of those patients who needed urgent care. The 
system provided standardised questionnaires for patients which they had to fill in weekly or before 
each hospital visits. The system had also a messaging component for patients and healthcare profes-
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sionals for their mutual communication. In addition, it could also be used as a digital diary which 
made it possible for the professionals to get a picture of patient's wellbeing in long run. The CforCP 
could be integrated into the electronic patient record -system of the hospital. In this case, however, 
there was no integration into other electronic systems in the hospital. 

Healthcare professionals were able to use the CforCP via 
web-browser to support their work in the cancer clinic. 
Figure 1 illustrates how the professionals’ view shows all 
the patients who have given reports about their symptoms 
during last few days. The patients’ names and the ids are 
shown on the screen. The patients are ranked by algorithms 
of the system according to how severe their symptoms are. 
The professional has access to the patient’s information 
like symptom recordings and messages sent. 

The patients could use mobile de-
vices, tablet computer or desk 
computer. The patients’ email ad-
dresses were needed to get the reg-
istration link into the system. With the mobile device (Figure 2) the patients 
had an easy access to the diary in which they could report the information 
about their wellbeing. They could choose the reporting time freely. With a 
help of a picture symbols on the screen the patients could give information 
about the pain. They could also mark the place in their bodies where the pain 
was felt. It was also possible to report in which situations they felt pain and 
how intense it was. If the patients saw it necessary, they could send the infor-
mation about their symptoms to the professionals in the clinic. The system 
itself could also give a notice to the patients if there was something alarming 
and demands immediate attention. The CforCP recommended the patients to 
take contact to the clinic. The system also allowed the patients to send sepa-
rate messages to their clinic.  

4.2 Data collection 

The data for this research was collected by interviewing the healthcare professionals in the Cancer 
Centre of the City University Hospital. When planning the research, this CforCP user organisation was 
chosen to because they had just started to use the CforCP software in hospital. Originally, they had 
decided to use it for eleven months as a pilot project. During that time, they were supposed to finally 
decide if they would continue using the system in the future. At this point the researcher inquired them 
if they wanted to be part of the project of this study. The study could also support them to decide 
whether to continue using the system or not.  

The hospital management was asked for permission to carry out the research. The research plan was 
sent to the Research Council of the Hospital, which then had given the permission to start the study. 
The permission for the study was also asked from the CforCP system supplier. The research questions 
were examined together with the Chief Physician of the Cancer Centre; this way the questions would 
also give answers to their needs of implementation regarding the termination of usage of the system. 

 

Figure 1.    Professionals’ view. 

 

Figure 2.   Patients’ 
view. 
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The interviews were planned to be carried 
out with two to three doctors and two to 
three nurses. As the Figure 3 shows, the 
management of the Cancer Centre of the 
City University Hospital first suggested 
the participants, after which the researcher 
agreed on the joint interviews with the 
interviewees. Finally, three doctors and 
two nurses were interviewed. This was 
enough to reach the required coverage.  

All the interviews were carried out as 
planned at the times the interviewees had 
accepted and suited to their working hours 
and places of work. The interviews were 
conducted in November 2017, and each of 

them lasted for 25-35 minutes. They were recorded on a tablet computer. The interviews were semi-
structured, and 39 pre-planned questions were asked from all the interviewees. The research questions 
were designed using the updated information success model of DeLone and McLean (2002). During 
the interview, the issues relevant to the research were highlighted by supplementary questions. There 
were no other people in the room except the interviewer and the interviewee. At the beginning of the 
interview the interviewer introduced herself and the topic to be studied. The interviewees were also 
asked permission to record the interviews and they were informed about the fact that the material used 
in the study was to be handled confidentially. All the interviewees gave permission to record. Later, all 
the interviews were listened to and transcribed into separate text documents. The data analysis was 
done by placing each question in an Excel spreadsheet, and the answers to each question of all five 
interviewees were placed under each respective question. After that, non-informative sentences were 
ignored. The data was coded manually for each answer, and key issues were picked up to describe the 
interviewee's responses to the questions. At this point, the idea was to figure out what each interviewee 
had meant by his or her answer. Finally, the key issues from the answers were generalized and 
conclusions drawn from them. The questions were very precise, which made the answers easy to 
understand. In addition, the interviewer was able to clarify each question during the interview if she 
felt she didn`t get a clear answer to the question. 

The City University Hospital Cancer Centre started the pilot use of the CforCP on February 2018. In a 
few months it was evident that there were not enough patients using the CforCP to get a good picture 
of the benefits of the system. That is why a new start for the pilot use was to take place later. For that 
purpose, more professionals, nurses and doctors to act as users were recruited, and also more patients 
were invited to use CforCP. The new start was during the autumn, starting approximately in Septem-
ber the same year. All the study interviews were carried out in November. The pilot use of the system 
was finished in December 2018. 

4.3 Analysis and findings 

This chapter reports the findings that were identified in the analysis of the interviews that were made 
in a Cancer Centre of the City University Hospital. There were three doctors and two nurses who took 
part in the interviews. The nurses had about five years of work experience in the Cancer Centre and 
over ten years of overall working experience. The doctors’ working experience was from two to five 
years as they all were younger than these two nurses. The doctors had been working from two to seven 
months in the Cancer Centre. Four out of the five of the interviewees were female and one was male. 
The interviewees had used the CforCP from three weeks to two months. The nurses had used the sys-
tem daily on their everyday work and the physicians usually used it weekly or a couple of times a 
week. In practice, while the nurses used mainly only CforCP at work, the doctors focused on inviting 

 
Figure 3.        Gathering and analysing the data. 
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and recruiting patients to use it. In addition, in case the patients already were CforCP users, the doctors 
used it as well. The interviewees’ estimation was that there were about 70 patients using the CforCP at 
that time in the Cancer Centre. They thought it represented approximately 20% of their breast cancer 
patients using the system. The results are discussed in the following chapter. The interviewees’ per-
sonalities are not revealed in the results. 

The interviewees were asked what way the CforCP affected their work. They experienced that using 
the system takes time and it causes additional work. Some of them mentioned that there are times 
when they would rather call the patient than answers the patient’s questions through the system for 
example in the case that the patient has complex questions. In turn, it was said that the things concern-
ing prescriptions or sick leaves and other simple things succeed easily. Many of them brought up the 
issue that there was no integration between the main patient information system and the CforCP and 
because of that, it forced them do double recordings into two different systems. One of the doctors 
said that there is no specific time for using the system. in addition to that it was said that there is no 
prioritising in the system to tell the doctor how urgent the consultation order in question is. One of 
them also told that when he or she looks at the patient’s adverse event report before meeting him or 
her during the appointment, the background knowledge helps and makes it faster to get to the core of 
the issue: 

The CforCP is a pretty nice background for the appointment. It allows perhaps a much faster access to 
core of the issue when asking about the side effects of patient’s chemotherapy treatment. 

The responders considered that doctors’ role in the use of CforCP was to be consultative. One of the 
doctors also thought that the doctors’ task was to become acquainted with the patient’s adverse event 
profile prior to meeting the patient. The nurses were supposed to view through the adverse event re-
ports and consult the physicians if needed. They were also supposed to follow the patients’ messages 
in the system, answer them and if they were not able to answer themselves, they had to transfer them 
to the doctor. One example of the patients’ messages to the professionals through the system was to 
ask about the blood test responses: they may be given more information about the test result.    

Four out of five responders mentioned that the implementation of the CforCP had affected their daily 
working time. The need to record patient information into two different systems was troublesome and 
it took extra time. They also pointed out that the doctors needed to do more work in order to record all 
the data. Here are two descriptive examples of the professionals’ answers to that question: 

It has not affected my timing, because there are so few consultations. But if there is when there is a 
consultation, it always takes more time as it has to be recorded twice to two different systems and then 
you have to put it separately into your work list. You have to put a separate message to the secretaries 
that you have worked. So that it can be seen in my day’s work list, that I did something here. 

I only use the CforCP so my timing has changed. If I also had basic nurses’ work, would it reduce 
phone calls? Since we only have this one patient group, it does not reduce the number of patients in 
the other patient groups. It might reduce phone calls from those who are using the CforCP. 

Professionals felt that communication with the patients is a bit different when the CforCP is in use. 
Some of the interviewees called the patients’ messages via the system as chatting. They felt that very 
often the patients used individual sentences and short words that didn’t give enough information to the 
professionals. They also mentioned that these messages gave the patient the opportunity to be in con-
tact with the physician more easily than by phone. That was mentioned as it was too easy to get in 
touch. As a shortcoming of the system they considered to be the fact that, unlike the phone, the pa-
tient's tone of voice could not be heard from the messages in the system. They thought that it is easier 
to understand what the patients mean if they hear the tone of their voice, as described by one profes-
sional: 

Simple things can be done easily. If the issue is a bit more complicated, I am not happy to discuss 
through the system. 
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The interviewees were asked if they could recognise important things about the patient’s wellbeing 
with the help of the CforCP. Four out of five respondents answered that they recognised important 
things. One of them reported that he did not recognise important things with the CforCP. Adverse 
events where mentioned in three of the answers as things that can be recognised. The patients’ mes-
sages may also contain some important information about the patients’ general wellbeing. The use of 
the CforCP had not affected the number of the patients´ visits. On the other hand, professionals 
thought that it could be possible to avoid cancellation of the doctor´s appointment or to find out the 
need for cancelling earlier than without using the CforCP.  

Three of the interviewed professionals agreed that it is not impossible to take one control visits out 
with the help of the CforCP. They haven’t done so. They however thought that maybe if the disease is 
in the metastatic stage and the treatment period will be prolonged, it would be possible to skip one vis-
it. All the responders experienced that they could see the patients’ adverse events from the system. 
Most of them felt that they could recognise the patients’ adverse events earlier than without using the 
system. They don’t have other ways to follow their patients’ wellbeing and side effects of the treat-
ment, than CforCP, patients’ phone calls and their appointments. Some individual patient’s get phone 
calls from the nurse between separate appointments. The Nurse calls them if they have seen something 
exceptional in their laboratory results or their treatment is particularly expensive. It was also men-
tioned in all the professionals’ answers that timing data of the adverse event report was not sufficiently 
clear in the system. They couldn’t recognise the timing of the adverse event from the first screen of the 
report, but they had to search more carefully and go deeper in that view to perceive the exact time of 
the adverse event. Although the patients’ wellbeing is quite easy to perceive by using the CforCP if the 
patient has filled out the adverse event report.  

The interviewees were asked how they describe their satisfaction level when using the CforCP from 
the user’s point of view. Three of them thought that it was hard to say, because they had so short a us-
er experience. Their satisfaction was quite neutral. In that question, two of them brought up the issue 
of the lack of integration into the main patient information system which forced them to double record 
the health information of the patients into two systems. Also, the efficiency of the use of the system 
was experienced so that the lack of integration influenced to the experience negatively. The lack of 
routine of the use of the system also reduced the feeling of the efficiency of the system. Otherwise the 
system was felt as quite efficient to use. The following comments describe the satisfaction level: 

I think satisfaction will increase in the future when its use becomes more familiar and easier to use. 
Now it feels more burdensome, minus winning the pros, but I see potential in it.  

I don’t know. I guess I am quite satisfied. I can’t say yet, so little time has passed that I have no strong 
opinion about it. But yes, I would use it if it was left for us to use. 

In all, the analysis of the interviews 
showed that the benefits of using CforCP 
can be seen from two points of view – the 
patients’ and the professionals’ views (see 
Fig. 5). The patients can record the infor-
mation of their wellbeing at a more suita-
ble time for them, and thus they do not 
have to remember everything at their hos-
pital visits. The professionals thought that 
there would be fewer phone calls from the 
patients than without using the CforCP. 
They also told they get to know the side 
effects of the patients’ treatments earlier. 
The professionals also noted that when 
using a completely new drug, the system 
could give a better picture of the possible Figure 5. The perceived benefits. 
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side effect.  

According to the professionals, with using CforCP the patients´ treatment processes could be changed 
or developed. It would, however, require a lot more patients to the users of the system. The profes-
sionals thought that it could reduce the number of the patients’ control visits to the doctor. 

5 Discussion 
The purpose of the study was to find out how healthcare professionals experience the use of an appli-
cation to assist care for cancer patients. During previous years, ever more new patient-reported out-
come systems have been internationally taken into use (Jensen et al., 2014). The number of articles 
concentrating on the evaluation of the benefits of the use of this kind of systems has been increasing 
during the last years (see Table 1). The current study adds the professional’s view.   

Earlier studies give a very positive picture of patient-reported outcome systems. Patient-reported out-
come systems can even increase the overall survival time of the cancer patients (Basch et al., 2017; 
Denis et al., 2017). According to Basch et al. (2017), the reason for even five months longer survival 
time is that the side effects of the treatments are recognised and treated in earlier stage. It also means 
that longer lasting medication is possible in these cases. Also, Denis et al. (2017) emphasised that 
longer life spans were due to better monitoring of the patients and relapses were recognised in earlier 
phase. This case study concentrated on healthcare professionals’ experience of the use of the system 
rather than the overall benefits of the patient-reported outcome systems. This study supports earlier 
studies as it shows how the healthcare professionals got to know the side effects of the patients’ treat-
ments earlier than without using the system. All the responders experienced that they could see the 
patients’ adverse events from the system and when using a completely new drug the system could give 
a better picture of the possible side effects. Most of them felt that they could recognise the patients’ 
adverse events earlier than without using the system. Interviewed responders didn’t have other ways to 
follow their patients’ wellbeing and side effects of the treatments than the CforCP, the patients’ phone 
calls, and hospital visits.  The current findings support also earlier research results. For example, Chen 
et al. (2013) reported that professionals can better follow-up their patients’ responses to their treat-
ments and find more previously unrecognised problems than before patient-reported outcome systems’ 
implementation. As Basch et al. (2017) also showed, with the help of patient-reported outcome sys-
tems the side effects of the treatments are recognised and treated earlier. 

The interviewed professionals reported that the user interface of the adverse event report of the 
CforCP was not sufficiently clear. They did not directly see from the first view of the user interface 
the timing of an adverse event. They saw that there was an adverse event, but they could not see if it 
had happened for example yesterday or a month ago. The user experience could be improved by mak-
ing the user interface clearer and more precise. The time of the adverse event should be shown on the 
first view in the patients’ data. Professionals got frustrated when seeking too long a time for infor-
mation as it caused extra work for them. Also, Pucillo and Cascini (2014) reported that it is important 
that the users do not get frustrated when doing some simple things with the system.  

According to Lin et al. (2005), patients value physicians’ direct responses to them via portal and think 
that internet portal lowers the barriers to communicate. In addition, there are many studies that 
emphasize that patient-reported outcome systems improve communication between the patient and the 
healthcare professionals (Bennet et al., 2012; Chen et al., 2013; Detmar et al., 2002; Kotronoulas et al., 
2014; Rotenstein et al., 2017; Santana and Feeny, 2014; Taenzer et al., 2000; Velikova et al., 2004). 
This current study shows that the professionals do not like the fact that patients can too easily get into 
contact with them. In turn, the study showed that, according to professionals, the system enabled 
professionals to handle simple issues with the patients easily. In addition to this, they thought that 
there would be fewer phone calls from the patients than without using the CforCP. Healthcare 
professionals pointed out that the tone of the patient’s voice on the phone helps them better understand 
what the patient means. On the other hand, some of the professionals considered that the messages 
written in the CforCP were more informal. It was hard to find out what the patient really had in mind, 
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so they had to make separate counter-questions which made them feel like chatting.  

This study revealed that the professionals think the patients do not have to remember everything at 
their hospital visit if they have filled the CforCP before their hospital visit. This can be assumed to 
improve communication between the patient and the healthcare professional as the patient’s communi-
cation is therefore based on more facts than based on patient’s memory. The result confirms the earlier 
studies’ findings of patient-reported outcome systems ability to improve the communication between 
the patient and the healthcare professionals (Bennet et al., 2012; Chen et al., 2013; Detmar et al., 2002; 
Kotronoulas et al., 2014; Rotenstein et al., 2017; Santana and Feeny, 2014; Taenzer et al., 2000; Ve-
likova et al., 2004). 

Fitzpatrick et al. (1998) showed that patient-reported outcome systems can be used to monitor the pa-
tient's function ability and wellbeing. One of the main purposes for this study was to find out how the 
healthcare professionals can follow breast cancer patients’ wellbeing. The interviewees answered that 
the patients’ wellbeing is quite easy to perceive by using the CforCP, if the patients have filled out the 
adverse event report.  

The problem of the lack of integration into the patient information system and, consequently, double-
entry in both the CforCP and the hospital's patient information system was highlighted in several re-
sponses. The users felt that the need to record patient information into two different systems was trou-
blesome and it took extra time. They also pointed out that the lack of integration influenced negatively 
to the experience of efficiency of the system. The user acceptance of the information system arises 
from the users’ experiences of the use and perceived usefulness and the feeling of easiness of the use 
of the system (Davis, 1989). Also, Jensen et al. (2014) highlighted that the healthcare professionals 
will accept the use of the systems if the integration to clinical health record system is functional Ac-
cording to the interviews it can be understood that the lack of integration into the main hospital infor-
mation system caused frustration among the professionals as they had to double record the patient da-
ta. 

The implementation of a healthcare information system into healthcare workflows usually demands 
some re-engineering of the work processes (Rahimi et al., 2008). In the current pilot case, according to 
the interviewed professionals, possible changes to the processes would have supported the usage of the 
system. In addition, one can assume that the real benefit of the system did not come out in this pilot 
phase. 

In all, the study revealed that a patient-reported outcome system can more effectively identify side 
effects of the treatment compared to having no similar supporting system and make it easier to follow 
the wellbeing of the patients. The study showed that the patient-reported outcome system improved 
communication between the patient and the healthcare professional. The messaging feature was able to 
reduce phone calls from the patients but was, however, sometimes perceived difficult by professionals 
due to its short chat-like messages. In turn, adverse event information improved patient-physician 
interaction at the doctor’s appointment and increased the reliability of the information the doctor 
received. Lack of integration into the patient information system affected negatively on the 
professionals' experiences of using the system. This study showed how technological barriers seem to 
have a direct impact on professionals' willingness to use the system. In addition to this, the comments 
given by the interviewees revealed how important the role of the nurses in using the system was. In 
practice, the role of the physicians was mainly to respond when the nurses needed consultation, and to 
evaluate the patients' wellbeing before the appointments. 

6 Conclusions 
The purpose of the study was to find out how healthcare professionals experience the use of an appli-
cation to assist care for cancer patients. As the previous studies largely focus on the benefits from the 
patients’ point of view, one can conclude that there is only scarcely available information about the 
healthcare professionals’ experiences of the benefits of such systems.  
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When using this system called CforCP, the professionals thought that there would be fewer phone 
calls from the patients than without using the CforCP. Especially, CforCP would make it possible for 
them to know the side effects of the patients’ treatments earlier. With CforCP, the patients were able 
to record the information of their wellbeing at a more suitable time for them, and they did not have to 
remember everything at their hospital visit. Also, when using a completely new drug, the system could 
give a better picture of potential side effects. Healthcare professionals were especially looking for sys-
tems that could offer them savings in work time and give them a clear picture about their patients’ 
wellbeing. 

According to this study, healthcare professionals felt the use of the system to increase chat messaging, 
which they did not feel completely meaningful. As in this pilot implementation the healthcare infor-
mation system was not integrated into the hospital’s main information system, it required additional 
work from the healthcare professionals. Especially the doctors thought that additional computer work, 
like double entries of the patient information, was unnecessary. In turn, the interviews pointed out the 
role of the nurse especially because the nurses used more CforCP than the physicians. If there was an-
ything special to discuss in the wellbeing of the patients, the nurses responded to the patients. In case 
the nurses needed comments from the physicians, they contacted them.  

As this was a case study, the results of the study cannot be generalised in other environments. In 
addition, the users who were interviewed for this study had experience only from CforCP and for a 
very limited time period. That may have affected the healthcare professionals’ experiences of the use 
of the system. All the professionals except two that used the system during the pilot were interviewed 
for this study. Therefore, in the context of this implementation project, the validity of the results could 
not have significantly increased by increasing the number of interviewees from five to seven. 
Interviewing once before the implementation could have allowed to have results that would have 
shown even more deeply the change of the user experience in some important aspects of the study. 
Similarly, it would have been interesting to interview the same professionals again after longer period 
of time of the use of the CforCP. That would have shown how the professionals’ experiences of the 
use of the system would have altered when the experience and the expertise would have increased. In 
this case, however, this was not possible since, after the pilot, the use of the system was discontinued 
at that hospital due to the feedback received from the professionals about the use of the system. 

In all, the current study revealed both positive and negative experiences collected from healthcare 
professionals who utilised a patient-reported outcome system, and as such it offered new knowledge 
from an approach that has not gained much attention so far. The data showed that, according to the 
professionals, patients were satisfied with the use of the system. However, patient satisfaction was not 
a sufficient reason to continue using the system. Also, the professionals should have been sufficiently 
satisfied with the use of the system. However, it seemed the professionals understood the benefits of 
such a system. This study showed how technological barriers have a direct impact on professionals' 
willingness to use the system. One can expect that the amount of such systems will increase also in 
health care for serious illnesses and their domestic monitoring, and influence in healthcare costs. In 
turn, this study showed how important the piloting of the use of the system is and it also showed the 
need for more research.  

In the future, however, the use of artificial intelligence will make it possible for physicians to obtain 
more detailed summaries of the progress of the treatment of each patient. This would facilitate the ap-
proval of the system, especially as it would save working time.  
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