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Abstract. In their treatment, patients with chronic conditions must remember to 
perform recurring tasks such as taking their medication or measuring their bod-
ily parameters. They have to document the progression of their condition as 
well as supply this data to their healthcare providers. To target these problems, 
we suggest applying a mobile alerting system. To fully exploit the potential of 
such a system, it has to support collaboration of the parties involved in the 
treatment of the patient. Furthermore, it should be adaptable to the particular 
context of each individual patient. For this purpose, we have proposed the con-
cept of collaborative profiles. This paper describes interviews we have under-
taken to explore the stance of healthcare staff towards our idea and to explore 
their individual requirements regarding such a concept as well as to collect first 
hand application scenarios from healthcare staff. 

1 Introduction 

Our research targets the development and evaluation of a computerised system that 
reminds its users of issues relevant for them and supports the collaboration between 
them in defining these reminders.  

Initially, we became aware of our research problems due to our previous experi-
ence and work in the area of healthcare. In the treatment of patients with chronic con-
ditions, we had to observe more than once how repeated examinations were under-
taken, important analysis forgotten and treatment-related actions delayed. This 
increases cost of treatment, multiplies the workload of healthcare providers, causes 
discomfort for patients and undermines the outcome of their treatment. In particular, 
we have focused on the following problematic situations, which can benefit from the 
application of event notification services: 

Problem 1: Alerting. Patients with chronic conditions have issues they have to deal 
with on a recurring basis. These may be to remember to take their medication, to keep 
their doctor appointments, to measure some physiological parameters or to document 
these measurements and other information such as pain patterns. It is cumbersome to 
keep track of all of these chores next to one’s daily routine. Therefore, the compliance 
of these patients is not always optimal and could be improved by an appropriate sup-
port. To date, this support has been targeted only marginally. 



Problem 2: Collaboration. Moreover, in the treatment of patients with chronic con-
ditions it is essential for the contributing healthcare providers to jointly work on their 
patients’ treatment regime. This avoids repeated examinations and thereby saves time, 
money and hassle. In addition, this enforces that relevant results found by one party 
are considered by other parties as well. It is vital to exploit the knowledge of all treat-
ing parties in order to optimise the treatment outcome. Patients themselves should 
contribute to this process, as they are the best experts on their own lives. 

Problem 3: Context. The treatment of patients with chronic conditions continues on 
over extremely long patches of time - possibly lifelong. As circumstances in patients’ 
daily lives vary, so does their treatment. For example, patients might change jobs and 
therefore develop a new pattern of their daily routine. Also, they gradually learn more 
about their condition and the treatment required for their particular condition will 
change with time. Therefore, as patients’ lives and therefore their conditions’ treat-
ment changes, so should the support of the management of the treatment. 
 
To target these problems, we suggest a mobile alerting system (MAS), which is aim-
ing to support patients with chronic conditions in the management of their recurrent 
treatment-related issues [1].  

We have identified the three problems mentioned above in a first cut requirements 
analysis we have presented in [1]. This analysis is based on several sources: We used 
results from interviews and experiences at a university clinic in Berlin. Furthermore, 
we drew from participant-evidence of condition-related newsgroups. Out of these 
sources, we then built up a use case development. The next step was to verify the re-
quirements we have found. For this, we have run an online survey which was targeted 
at patients, doctors, nurses as well as computer scientists employed at IT departments 
of clinics [2]. Due to the limited number of clinical participants and computer scien-
tists, we focused on the evaluation from the patients’ point of view. Overall, they veri-
fied and extended the assumptions we had made over the requirements for a MAS for 
patients with chronic conditions.  

Consequently, we decided to undertake another study aiming at healthcare staff. 
We chose to lead interviews with doctors and nurses. Into these interviews we have 
incorporated our extended original assumptions which have an emphasis on problems 
involved with collaboration between the various treating parties of a patient. In this 
paper, we present the results of the interviews we led. 

In Sect. 2, the body of this paper commences with describing our suggested solu-
tion towards solving the presented problems. That section also comprises concept 
definitions. Section 3 describes our interviews, in particular the demographics of our 
participants, our research procedure and lessons learned from the interviews. We con-
clude this paper with a summary of our findings and a presentation of future plans. 

2 Suggested Solution and Concepts 

As already outlined in the previous section, we suggest a mobile alerting system 
(MAS) in order to target problem 1 (cf. Sect. 1): Patients or potentially their health-
care providers have to remember recurrent treatment-related issues at the appropriate 



time. A MAS could be taken along similarly to a watch or a mobile phone. It could be 
set to remind of relevant tasks when required. This would be done by defining alerts 
using so-called profiles. One requirement on the system is to support collaboration be-
tween patient and treating healthcare staff (cf. Sect. 1, problem 2). For this, we have 
introduced the novel concept of collaborative profiles [3]. By using this concept, users 
are enabled to define their alerts and information needs jointly. This way, they help 
each other with specialised expert knowledge or general knowledge the other party 
does not have. We realised that the concept we found to support collaboration, at the 
same time also can help to express context. Users can simply define varying context 
and depending on the circumstances different alerts are sent to the user. Thereby, this 
approach can be employed to solve our third problem (cf. Sect. 1, problem 3). 

As we realised that the concept of collaborative profiles we have proposed also is 
applicable for representing varying context [3], in our further research we focus on 
the realisation of the concept of collaborative profiles in combination with a MAS. It 
is based on our novel collaborative publish/subscribe model, which will be further de-
veloped in our future research (cf. Sect. 4). 

In the following section we introduce definitions of the concepts used repeatedly in 
our research. 

Context. Following [4],we regard any information that can be used to characterise the 
situation of an entity as context. For example, in our application scenario, this is, 
among others, the knowledge level of a patient regarding their condition. 

Collaboration. Relating to the area of CSCW [5], our understanding of collaboration 
is that of work which is undertaken jointly with others. This may include collaborat-
ing partners which are not immediately connected, i.e. they might be situated re-
motely or co-located. Collaboration may occur either synchronously or asynchro-
nously. 

Event Notification Service. Event Notification Services are systems that inform their 
subscribers about certain facts they are interested in (cf. Fig. 1). The knowledge about 
these facts is provided by publishers, which send information about them to the event 
notification service. In the following these facts are referred to as events. Events are 
changes of the state of an object (e.g. a sensor). The interests of subscribers are de-
fined in profiles using a profile definition language and registered with the event noti-
fication service. Whenever the event notification service receives an event which can 
be matched by one or several profiles, the respective subscribers are notified by a no-
tification. 

Collaborative Profiles. As identified in [1, 2], in several application domains profiles 
have to take into account the expert-knowledge and the specific contexts of several 
users. We therefore have proposed for several parties to collaboratively define pro-
files [3]. Profiles determine the filter criteria for the alerting system. Thus, collabora-
tive profile definition leads to a collaborative specification of the filter functionality to 
ensure a context-based profile evaluation. It allows for an incorporation of the expert-
knowledge of several parties into the filtering process. 



 
Fig. 1. Overview event notification service with collaborative profile 

Figure 1 also shows the idea of several users collaborating for the profile definition: 
Several users share their knowledge and collaboratively specify and refine the profile. 
For example, after an initial definition of a patient's profile, other doctors and nurses 
subsequently refine the profile when the patient visits them. Depending on the pa-
tient's current condition (i.e. changing context), the patient may be alerted to take spe-
cific medicine, or doctor and patient may be alerted to a serious change in the patient's 
condition. Collaborative profiles may have to undergo several refinement steps as 
they may contain uncertain or vague specifications which have to be refined by other 
health practitioners. 

3 Interviews 

We undertook interviews with doctors and nurses in New Zealand and Germany. The 
aim of these interviews was to find out about healthcare staff’s position towards our 
approach of supporting their work with an alerting system offering collaborative pro-
files. Additionally, we intended to gain an insight into further application scenarios 
deduced from their daily work with patients with chronic conditions. The interviews 
in Germany were conducted over a one week period in June 2005. Most of them took 
place outside of healthcare staff’s work premises. The interviews in New Zealand 
were carried out at a university healthcare centre over a one week period in January 
2006. We interviewed five people (three doctors and two nurses).  

3.1 Participants 

Our participants range in age from 31 to 61. In our survey we captured age, gender, 
nationality, experience with technology as well as their position/field of practice. 
Nevertheless, not all of these posed to be relevant for our evaluation. To be significant 
we found position, gender and nationality. In Table 1 we present a brief overview of 
our participants’ background. The participants were recruited through direct contact. 
An attempt to recruit participants via notices on bill-boards failed. 



Table 1. Overview of Participant Details 

Position/Field Hours Per 
Week Com-
puter Use 

Years of 
Computer 
Use 

Experience 
Computer 
Use1

Gen-
der 

Age National-
ity 

Haematologist 
/ Oncologist 

10 10 ()()(x)()() Male 61 German 

ENT Doctor 0-10 11 work 
15 private 

()()(x)()() Male 50 German 

Nurse for Heart 
Disease 

25 7 ()()()()(x) 
work 
()(x)()()() 
private 

Female 34 German 

Practice Nurse 
at Student 
Health Service 

20 15 ()()()(x)() Female 31 NZ 

Medical Offi-
cer at Student 
Health Service 

40-50 10 ()()(x)()() Female 55 NZ / Ex-
South Af-
rican 

3.2 Study Method 

Two of the interviews were conducted outside of the participants work premises and 
thereby gained a more informal character than the other interviews. Nevertheless, the 
direction of the results did not seem to be different than those, which took place in the 
participants’ individual offices. During the interview only the interviewee and the re-
searcher were present with the researcher taking notes of the participant’s replies. 

We briefly introduced our participants to the idea of a MAS and collaborative pro-
files using a figure to illustrate its use. Next, the participants were shown examples 
for collaborative profiles. Then, we went to the main part of the interview, asking the 
participants for their opinion and their expectations regarding collaborative profiles 
and the usefulness of MASs. Finally, they were asked to think about examples of their 
daily work in which a MAS and collaborative profiles would be beneficial for them. 

3.3 Findings 

All of our participants have taken up a positive stance on our suggested MAS as well 
as on the concept of collaborative profiles. As a general trend, we can state that 
women, New Zealanders and nurses were more open towards our ideas. Nevertheless, 
due to the small number of interviewees this can only be an impressionistic assertion. 

Usefulness of Mobile Alerting System. All of our participants agreed that the idea to 
have a system that reminds patients and healthcare staff of important condition-related 
issues is very feasible and that there is a need for this kind of system. Yet, they varied 
in their opinion of which kind of scenarios they would like to employ that system for. 

                                                           
1 The scale denoting the experience of computer use ranges from inexperienced (on the far left) 

to very experienced (on the far right). 
 



The nurses we interviewed were most happy about the prospect of such a help, 
whereas doctors were also concerned about the consequences of potential errors made 
by the users of that system. One doctor preferred using the system only for simple ap-
plications. One of the nurses appreciated our idea for application in monitoring tasks 
because in opposition to humans the alerting system does not tire out (e.g. important 
for intensive care units). Another nurse stated that a MAS would be extremely suit-
able for supporting patients in homecare, who otherwise would forget their medica-
tion when they are on their own. She also put forward that it would be very helpful if 
the stored data would automatically be transferred to the patients’ EHRs. One issue 
that arose was the fact that such a system lacks the intuition experienced personnel 
have acquired. Moreover, they wanted to be assured that the system sends reminders 
rather than to function as a decision help taking over decisions from healthcare staff. 

All participants of the study agreed that if the system would be used correctly, i.e. 
if patients are compliant and data is input correctly, it would be very helpful. 

Usefulness of Collaborative Profiles. Most of our interviewees highly favoured our 
idea of supporting collaboration between patients and different parties of healthcare 
providers by the help of collaborative profiles.  

All of the participants were open to use the concept for simple cases. Most of them 
were positively inclined towards the idea for general applications without too many 
concerns. They stated that it is excellent to support collaboration because currently in 
the New Zealand healthcare system, A does not know what B is doing and vice versa. 
They assessed that this concept would be helpful because of the support of multidisci-
plinary involvement and communication processes. Another good use would be the 
incorporation of lab results into decisions over a patient’s medication regime. They 
appreciated the system’s usefulness for supporting the work in a nursing home, pre-
suming it was ensured that it will be kept track of who is manipulating alerts. This is 
to avoid that settings are erroneously changed. 

All of this put together, shows that the idea is very good as it would save time and 
money. This way, extra resources would be available to look after the patients. 

Expectations of Healthcare Staff regarding Collaborative Profiles. We had to 
learn that our participants even though they highly appreciated our ideas had trouble 
relating information about their daily work directly to our idea of collaborative pro-
files. Some of their replies concerned the general idea of a mobile alerting service 
rather than the support of collaboration. Nevertheless, the first two issues we can pin-
point were concerned with collaboration: 

Communication. In particular, the nurses that participated in our interviews were ex-
tremely interested in a support of communication in all directions. Also, one of the 
doctors pointed out the interest in communicating with other doctors. 

Liability. This issue was the most controversial among our participants. German 
healthcare staff seemed to take on a different stance than healthcare staff from New 
Zealand. This might originate in their different cultural backgrounds. Germans were 
deeply concerned about liability problems regarding collaboration, whereas New Zea-
landers did worry less about this matter.  



Adaptibility. Since every patient is different, adaptability was of importance to a lot of 
participants. The system should be adaptable to various needs of their patients. How-
ever, they welcomed the idea to offer default profiles so that healthcare providers 
have a basis on which grounds to start working (e.g. based on the guidelines of the 
NZ Guideline Group (e.g. [6] for the management of diabetes)). 

General. Other issues that arose covered concerns about handling the system and its 
consequences. Essential information should not be filtered out, data has to be entered 
correctly and an automatic transfer of the data to patient EHRs is indispensable. One 
doctor was calling attention to the requirement to support patients in developing their 
independence regarding the management of their condition, rather than being driven 
into lethargy concerning their condition management.  

Further Application Scenarios for Collaborative Profiles. Clarifying the question 
of further application scenarios for the concept of collaborative profiles posed the 
most challenging. Our participants confused applications for the MAS with simple 
profiles with the suggested collaborative approach. However, some remarks were re-
lated to our concept. On the one hand, they suggested the use for organisational mat-
ters in a clinic, e.g. in order to coordinate x-ray examinations with nurses and patients. 
On the other hand, they proposed to support collaboration between different medical 
establishments with our system. 

4 Conclusion and Future Work 

In the beginning of this paper, we identified three problems repeatedly occurring in 
the treatment of patients with chronic conditions: the need of alerting patients and 
healthcare staff about condition-related issues, supporting their collaboration and con-
sidering their changing context for the management of a patient’s treatment (cf. Sect. 
1). To target the first problem, we have suggested employing a MAS. To solve prob-
lem 2, this system has to support collaboration between different parties. It does so by 
using the proposed concept of collaborative profiles, which is based on the novel col-
laborative publish/subscribe model and is also suitable for capturing different con-
texts, solving problem 3.  

We undertook a study with healthcare providers to analyse their position towards 
our suggested solution. In the course of this study, we undertook interviews with doc-
tors and nurses in New Zealand as well as in Germany. From the findings of these in-
terviews we have learned several lessons: 

Lessons Learned. The first three conclusions we can draw from the findings of our 
user study. The last lesson is deduced from the research involved with our study: 

Lesson 1. Healthcare providers appreciate the idea of an alerting system for patients 
with chronic conditions provided the guarantee of an appropriate use of the system.  

Lesson 2. Our participants positively accepted the concept of collaborative profiles. 
Most important for the realisation of this concept they found support of a multi-
directional communication, a well-defined approach for liability issues and the possi-
bility to adapt the system to their patients’ individual needs.  



Lesson 3. Even though healthcare providers are affirmative of our idea, they have dif-
ficulties to immerse themselves into the concept of collaborative profiles and cannot 
properly relate it to their work in a short interview. Thus, there is a need to realise our 
ideas and to evaluate them in a real-world scenario rather than to merely discuss them. 

Lesson 4. The suggested concepts are not only applicable to the area of healthcare but 
also to other domains which require a collaboration of several people. This occurs e.g. 
in e-commerce, facility management or tourism. We therefore have concluded to con-
tinue our research on a more abstract level in order to gain universally valid results. 

Future Work. According to lesson 3 and 4, we will focus on the realisation of col-
laborative profiles. This will involve both, HCI aspects as well as IS-related research.  

In particular, we will look into the development of an effective interface for the 
definition of profiles for event notification. Based on this research, we will develop a 
profile definition language which can express the concepts required for collaborative 
profiles. In order to find this language we will develop a conceptual framework for 
the subsumption of collaborative profiles. To enable us to evaluate these mechanisms, 
we will build up an effective interface for the collaborative definition of profiles. 

Finally, this research will enable us to test our concept of mobile alerting and col-
laborative profiles. According to lesson 4, this evaluation will be undertaken inde-
pendently of the application area healthcare to lead to universally valid results. 

Acknowledgements. We would like to thank our study participants in both Germany 
and New Zealand for sharing their thoughts and experiences with us. Furthermore, I 
would like to thank my late father for setting up some of the interviews in Germany. 

5 References 

1. Jung, D., Hinze, A.: A Mobile Alerting System for the Support of Patients with Chronic 
Conditions. European Conference on Mobile Government (EURO mGOV), Brighton, UK 
(2005) 

2. Jung, D., Hinze, A.: Patient-Based Mobile Alerting Systems - Requirements and Expecta-
tions. Health Informatics in New Zealand Conference (HINZ 2005), Auckland, New Zealand 
(2005) 

3. Jung, D., Hinze, A.: Capturing Context in Collaborative Profiles. OTM 2005 Workshop on 
Context-Aware Mobile Systems (CAMS 2005), in conjunction with OnTheMove Federated 
Conferences (OTM 2005), Agia Napa, Cyprus (2005) 

4. Dey, A.K.: Understanding and Using Context. Personal and Ubiquitous Computing 5 (2001) 
4-7 

5. Dix, A., Finlay, J., Abowd, G.D., Beale, R.: Human-Computer Interaction. Pearson/Prentice-
Hall, Harlow, England; New York (2004) 

6. Evidence-based Best Practice Guideline: Management of Type 2 Diabetes. New Zealand 
Guidelines Group (NZGG), Wellington 

 
 


