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Abstract 
There is great potential for cognitive agents to assist 
patients, caretakers and clinicians. For example, 
cognitive agents can assist patients and caretakers with 
a variety of tasks, including finding information about a 
disease or treatment possibilities and then making a 
decision about those possibilities.  Cognitive agents 
could be helpful assistants in supporting behavior 
change that is required as part of a healthy lifestyle.  
Furthermore, agent technology could aid in 
collaboration among patients, their family and the 
treatment care team. The challenges in implementing 
such cognitive agents are plentiful. Assistance with 
information seeking is difficult as medical knowledge 
and treatment information changes rapidly and 
information can quickly become out of date.  Treatment 
decisions are complex with considerable uncertainty 
and life changing outcomes.  Collaboration among 
patients and medical practitioners is often complicated 
by differences in medical literacy, communication 
preferences and expertise and time pressures.  
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Introduction 
There has been considerable interest in the application 
of conversation or cognitive agent technology to 
information services (see, for example, [3,4]) .  
Recently, there have been several consumer-based 
information services (e.g., Amazon ALEXA and Apple 
SIRI [1,2]) that use a combination of speech 
recognition and information discovery algorithms to 
provide question and answering services along a range 
of topics.  For many consumers, these new devices, 
soon to be widely deployed, are the experiential 
manifestation of Artificial Intelligence (AI) technology.  

In this paper, we describe a study of an information 
service provided through a call center and associated 
web site to provide healthcare information services.  
These information services are focused on various 
types of cancer and provide information about the 
different disease types, treatment approaches, and 
general information that is needed by patients and their 
caregivers.  Several important design challenges were 
identified during our research that are important doe 
designing conversational agents in healthcare.  

Methodology 
Our understanding of the information needs of cancer 
patients and associated caregivers was informed by 
three semi-structured phone interviews with cancer 
patients, observations and informal interviews with 
patients and caregivers on three separate evenings at a 
residential cancer treatment facility.  We focused our 
interviews on understanding the kinds of information 
that was being sought, the heuristic strategies used to 
evaluate the information that they found, and the 
usefulness of the information in making decisions about 
their cancer treatment.   

In addition, two members of the team spent two days 
shadowing different kinds of call agents at national 
cancer information call center.  We were able to listen 
in (with permission) to calls into the center for several 
different kinds of calls.  As can been seen in Figure 1, a 
caller into the call center is initially answered by a 
generalist resource specialist, who handles the initial 
query, often by providing information from an internal 
information repository.  Examples of the kinds of 
question that might be asked include: 

• What kinds of treatments are available for my 
kind of cancer? 

• How will these treatments help me? 
• How can I expect to feel during the 

treatments? 
• What can be done about the side effects? 
• How should I discuss a second opinion with my 

doctor? 

The answers to these and many other general and 
specific questions about cancer are found in a curated 
information repository.  Answers are provided, as 
possible, during the call, and pointers to additional 
information are passed along to the patients and 
caregivers via email. Naturally, this information is 
frequently updated as treatments evolve or changes in 
the healthcare system occur (e.g. insurance).  

The resource specialist approaches each call with 
sensitivity and tries to quickly assess the caller’s 
emotional and psychological state.  The resource 
specialist needs to empathetic and facilitate what can 
be very emotional and difficult conversations. 

 

Figure 1.  Cancer Call Center 
call distribution flow.  Calls 
are answered by a general 
resource agents, who will 
pass calls onto specialists as 
needed based on the 
demands of the question.  
Additional groups support the 
call center agents (e.g., 
information research 
specialists).   



  

Frequently, the caller is asking for more specialized 
information and the general resource specialist will 
route the call to one of several other more specialized 
teams.  One team specializes in patient services such 
as insurance, while other teams specialize in more 
detailed information about various diseases and 
treatments.  

In addition, there are a number of additional work 
teams that support the call center operation.  For 
example, one team is responsible for updating the 
information resources used by the agents. A second 
team is responsible for information that may be specific 
to a geographical region or city.  

Occasionally, a repeat caller will be interested in 
speaking to a specific call center specialist who they 
have interacted with in the past.  This often results in a 
more personalized call interaction, which is important 
to some of the callers.  This kind of “personalized” call 
handling also places difficult scheduling and call 
handling demands on the center.  

The research team was also able to interview several of 
the call center specialists to learn more about the 
typical agent-caller interaction. One recurring theme is 
that the agents are keenly aware of the sensitive 
nature of the calls and that the information that they 
are providing is extremely important and at times 
overwhelming.  

Design challenges 
There are several challenges that we have identified 
from out research that should be considered when 
designing a cognitive agent application for a healthcare 
information service.  These include: 1) information 

personalization, 2) conversation empathy and 3) 
sharing and managing information. 

Information Personalization 
Callers to this call center are in typically in search of 
information about a specific cancer disease and/or 
specific treatments.  To be sure, each patient situation 
is different.  The patients are at different places in their 
journey, with some callers have been recently 
diagnosed, while others are calling after experiencing 
renewed complications after a period of remission.  
Patients vary considerably in their overall health 
situation and the information provided needs to take 
into account co-morbidities.  Importantly, health 
literacy rates vary from one caller to the next and the 
information provided needs to be accessible to 
everyone. 

The challenge for conversational agents is to identify 
the information need quickly and to match the need to 
the information that is available. Furthermore, 
matching the information that is shared to the health 
literacy of the patient or caretaker is critical.  Some 
early progress on this last challenge has been made in 
other health-related projects [3]. 

Conversation empathy 
Not surprisingly, the information service provider seeks 
to provide a service that is empathetic to the situation 
of the callers.  There are specific guiding principles for 
the agents about how to treat each caller patient.  One 
principle is to empower the caller patient by providing 
them with accurate and actionable information, and the 
ability to advocate on their own behalf.   A second 
principle is to promote trust that the information 
provided is accurate and understandable.  And a third is 



  

that the interaction should be compassionate and 
hopeful.    

Sharing and managing information 
A final design challenge for this kind of health 
information service is to be able to provide the 
information needed to the appropriate people while also 
protecting the privacy of the patient.  While the callers 
are most often a cancer patient, it is not unusual for 
care providers to call with questions (e.g., a spouse, a 
parent). The information that is discussed will likely be 
communicated with other members of the family and 
with the patient health care provider.   

The call center agent is serving as a guide to a 
significant body of cancer information.  The information 
needs to be transmitted from the call agent to the 
patient in a way that can be easily consumed, but also 
(re)shared with family care providers.  Furthermore, 
the information is often used to guide conversations 
with the patient’s oncologist and other health care 
providers.  It is difficult to do over the phone and to 
transmit  (e.g., email) information in a form that is 
easily and reliably accessible to a wide range of callers.  

The healthcare information that is provided by this 
service is part of a growing body of information 
collected by each patient.  Managing this personal 
collection, from disparate sources, is difficult. 
Identifying and resolving different perspectives and 
conflicting information is critical for patients to make 
personal care decisions.    

Next Steps 
Our design team has begun to design a conversational 
agent to access healthcare information. The challenges 
that we have identified in this paper will need to be 
addressed as part of the design effort, and 
technological solutions will need to be found to make 
the solution effective.   

During this workshop, we welcome discussion about 
both the general challenges about creating 
conversational agent applications and the specific 
difficulties that are found in healthcare.  
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