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Abstract. As healthcare becomes more complex and data driven, the need and 
use of telemedicine continues to grow. Cancer patients require substantial 
amount of assistance and guidance through the chemotherapy process. The  
traditional telephone interaction between patients and providers shows major 
limitations such as inaccurate assessments and patient dissatisfaction. For that 
reason, his paper investigates a novel informatics intervention, which is the  
utilization of telemedicine to improve patient-provider interaction through  
videoconferencing technologies. The anticipated outcomes include higher accu-
racy in triage nursing decisions, higher patient and provider satisfaction rates. 
The ultimate goal of this research is to provide a study design of a telemedicine 
framework that aims at improving cancer patient management.  
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1 Introduction 

Telemedicine is the use of information technology and telecommunication technolo-
gies to provide clinical care and health education to patients and professionals  
separated by distance [1]. Telemedicine achieved with the telephone is widely used in 
outpatient management of cancer patients. Adult cancer patients who undergo treat-
ments often experience a multitude of cancer and treatment-related symptoms. It is 
estimated that during a course of chemotherapy a third of patients will experience mild 
side effects and another third will suffer from severe side effects [2]. Moreover, many 
patients experience treatment-related symptoms at home because the majority of che-
motherapy and radiation therapies are administered in an ambulatory setting. Thus, the 
easiest way for patients to communicate with oncology health care providers is by 
email or telephone [3, 4]. Successfully managing these symptoms via telephone can 
relieve patient distress and lead to better symptom management, especially for some 
symptoms that can progress and be life threatening [5]. It has also been found that 
interventions provided by telephone can also reinforce patient compliance, assess the 
effectiveness of supportive treatments, provide continuity of care, and increase patient 
satisfaction [6]. At the Masonic Cancer Center at the University of Minnesota, tele-
phone services are the accepted means of communication for nursing staff to assess, 
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triage, and manage cancer patients experiencing treatment-related symptoms. The aim 
of this study is to determine whether video conferencing is a feasible and potentially 
beneficial technology for use in outpatient management of cancer patients. 

The long-term goal of this on-going study is to facilitate the application of new 
technologies that make outpatient care safer and more effective. Technological  
advances and the increasing use of computer devices (e.g., smart phones and tablet 
computers) among the population will drive the need for health care providers and 
health systems to develop new tools and applications for improving the quality of care 
and services provided to patients. Video conferencing is a form of telemedicine that 
uses technology to provide real-time visual and audio patient assessment. Although 
some studies have assessed the role of video conferencing in non-cancer sub-
specialties of medicine [7-9], only a few studies have investigated applications of 
video conferencing in oncology for the purposes of enabling health professionals to 
share knowledge. These applications included video conferencing of multidisciplinary 
meetings, tumor boards, and treatment planning to improve patient care [10]. Howev-
er, to the best of our knowledge, there are no studies assessing the feasibility and  
impact of video conferencing on nursing triage of cancer patients. Therefore, this 
paper plans to further investigate two primary research questions, first, to determine 
the feasibility of video-conferencing technology in providing oncology nurse triage 
consultations. The second aim is to assess patient satisfaction and collect triage nurs-
ing feedback on the use of video-conferencing technology. 

2 Methods 

We will conduct a pilot study to evaluate the role of video conferencing in oncology 
nurse triage care. Patients with newly diagnosed cancer will be eligible for the study 
only if they have the appropriate internet access and devices needed for video confe-
rencing. We will obtain informed consent from each eligible patient prior to enroll-
ment in the study. Hundred patients will be randomized into 2 groups. Group 1 will 
consist of 50 patients who will receive the current standard of care (i.e., telephone 
triage). Group 2 will consist of 50 patients who will receive triage care through  
two-way video conferencing (i.e., the patient and nurse can see each other in addition 
to the audio conversation).  

We will use Avumedia as the software vendor for this study. The reason for this 
decision is that Avumedia uses Vidyo technology, a leader in TeleHealth. Figure 1 
shows a schematic diagram of the study design for group two. 

The patients randomized to the video-conferencing arm will use this technology to 
communicate with the triage nurse for one month after enrollment on the study. They 
will revert back to using the standard telephone technique after the defined one month 
period has ended. In the event the patient is unable to reach the triage nurse using the 
video-conferencing tool within a stipulated period of time during the study, they will 
revert back to the telephone service. There is currently no data on patient satisfaction 
of the nurse triage service at the Masonic Cancer Clinic. The purpose of having the 
telephone triage arm is to collect baseline and comparative data. This study will not 
change the scope of practice of the triage nurse, and nurses will continue using the 
current triage algorithms to make appropriate triage decisions. 
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Fig. 1. Telemedicine Oncology Framework for Group 2 

The video-conferencing software will be installed at the Triage Nurse workstation 
in the Masonic Cancer Center. Group 2 patients will be provided with detailed in-
structions on how to install the software to their home computers, tablets, or smart-
phones of most manufacturers. Each participant in the study will be able to download 
the system and a registered user ID will be issued. There will be a training call  
to explain and test the first use of the system. Participants will have the username  
ID for the Nurse Triage account. When a participant calls that user ID, an incoming 
call request will show at the nurse screen, and the nurse will be able to accept the  
call. Once the call has been accepted and a connection established, both the nurse  
and patient will see and hear each other through built-in webcams and microphones. 

2.1 Patient Satisfaction Survey  

Post intervention, study participants and triage nurses will be surveyed to the efficacy 
of the project. The primary outcomes for the study are satisfaction levels, and the 
frequency and duration of calls. Therefore, we will assess patient satisfaction through 
a survey similar to the one outlined below in Table 1. The survey will be presented to 
patients after the study is completed via electronic and secure online survey tool. 

The satisfaction survey is divided into two sections, first, five questions with 5-likert 
scale answers. The questions target ease of use of telephone and technology, satisfac-
tion with the traditional telephone and telehealth interventions, and the perceived opi-
nion of video calls relative to clinic visits. The second part of the survey includes four 
yes/no questions that focus on patient’s perception and engagement with the telehealth 
intervention. The goal of the study is further understand patient’s perception of tele-
health use and whether patients would be interested in further adopting this technology. 
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Table 1. Patient Questionnaire 

Questions with Likert scale 
1 2 3 4 5 

How easy was it to use telephone calls/video calls?      
How satisfied were you with the telephone calls/video calls?      
How easy was it for you to communicate with the nurse by telephone 
calls/video calls? 

     

Were the answers or instructions you received during the telephone
calls/video calls useful to you? 

     

Were video calls less stressful than a clinic visit?      
For the Likert-like scale, 1 = very difficult, very dissatisfied, very useless, much more stressful; 
0 = neutral (neither/nor); 5 = very easy, very satisfied, very useful, much less stressful. 

Questions with No/Yes answers No Yes 
Did you receive answers to your questions during the telephone calls/ video
calls? 

  

Were video calls better than ordinary telephone calls?   
Did the telephone calls/video calls help you feel more confident in the care you
received? 

  

Do you feel that the telephone calls/video calls reduced your need of a visit
with your oncology team? 

  

Comments  

2.2 Triage Nurse Survey 

For the nurse questionnaire, we will obtain information about nurses’ experiences of 
and attitudes about the use of video conferencing through a questionnaire similar  
to the one outlined below in Table2. The triage nurse is responsible to receive calls 
from cancer patients receiving chemo-therapy, and based on the patient’s symptoms 
the triage nurse makes a decision whether the patient should be seen at the clinic  
or not. Currently, triage nurses make decisions based on what they hear from the  
patient however, we argue that triage decisions can be improved when combing pa-
tient’s complaint with a live video feed that provides the nurse with a visual of the 
symptoms on the patient’s body. In order to identify the efficacy of the telehealth 
intervention we survey nurses with questions that capture their perceptions of the 
telehealth intervention. 

Similar to patient’s surveys, nurses will be asked to fill out the survey post survey. 
The survey uses 5-point likert scale to assess the ease of use, satisfaction levels, 
communication, and clinical outcomes from a nursing perspective. There are two 
yes/no questions that investigate the videoconferencing service is reliable and conve-
nient, and if the nursing staff preferred to use telehealth over telephone. 
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Table 2. Nurse Questionnaire 

Questions with Likert scale 
1 2 3 4 5 

How easy was it to use video calls?      
How satisfied were you with the video calls?      
How easy was it for you to communicate with the patient by video calls?      
How easy was it for you to assess the patient’s status by video calls?      

Questions with No/Yes answers No Yes 
Were there any service interruptions during the video-calls   

Were video calls better than ordinary telephone calls?   
Comments  

3 Results 

Our preliminary data show that the Masonic Cancer Center triage call-in line received 
an average of more than 1,000 telephone calls per month from cancer patients during 
4 months in 2012 and 2013 (Table 3). Data from three consecutive months were ga-
thered to test the frequency of calls. Data from three consecutive months and one non-
consecutive month were sampled to assess the frequency of calls. These data indicate 
that the triage call-in line is heavily utilized. On average, calls took 1-2 minutes, 
which is not a markedly long time; On average, calls took 1-2 minutes, which is not a 
markedly long time per call but cumulatively adds up to an average of 40 hours per 
month. Currently, on the basis of a patient’s response to the triage nurse’s question, 
the nurse will decide the next steps required to resolve the patient’s problem. Howev-
er, it is not known how many patients are referred to the hospital or clinic or how 
satisfied patients are with the management of their symptoms. 

Table 3. Number of Masonic Cancer Clinic Triage Calls 

Month, Year Number of calls Average talk time (M:S) 

February, 2013 1031 2:29 

January, 2013 1261 1:35 

December, 2012 1097 2:30 

July, 2012 1256 1:32 

 
In addition to the surveys above we will be collecting the following additional  

information through a chart review in EPIC information system. 

─ Demographic Information including age, gender, distance of residence from Ma-
sonic cancer clinic 
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─ Number of calls made by each patient in both study groups during the period of the 
study 

─ Duration of the calls 
─ Emergency room visit or urgent clinic visit within 24 hours of the communication 

with the nurse while on the study 
─ Purpose of call - To be characterized as clinical or non-clinical 
─ Clinical Characteristics including Cancer Type, Stage of Cancer, On treatment, IV 

and/or Oral Chemotherapy 

Post study, data collected will be statistically analyzed through the utilization of tools 
such as SAS and SPSS. The aim is to find patterns and associations among both study 
groups, i.e. videoconference and phone. Descriptive analysis will be conducted from 
each group, and 2 sample t-Tests will be to compare responses from both groups. 
Moreover, correlation and regression models will be used to identify dependence, 
identifying any statistical relationship between two survey variables. Anticipated 
results include statistically significant differences in the aforementioned study out-
comes, as well as, an increase in satisfaction levels for Cancer patients and Triage 
nurses as a result of using telehealth technology. Moreover, data analysis is expected 
to show improvement in care service through enhancing the ability of Triage nurses to 
make more accurate decisions with regards to patient symptoms. 

4 Discussion 

The ultimate goal of this on-going study is to determine whether video conferencing 
can enable triage nurses to improve the outpatient management of cancer patients. A 
critical step in the nursing triage process is the initial interaction between the patient 
and the person answering the telephone call. This two-way communication defines 
the patient's experience and satisfaction when contacting the cancer clinic. The cur-
rent telephone system is limited by the inability of the triage nurse to visually assess 
the patient’s clinical condition (e.g., skin rash, jaundice, or pale face). This lack of 
visual capability often results in the triage nurse having to refer the patient to the 
nearest health care facility, emergency room, or cancer clinic for further triage. In one 
study 36.8% of calls led directly to patients being medically assessed [11]. Moreover, 
referrals not only utilize additional health care resources, but also add to the anguish 
of the patient and family. Many referrals could be prevented by the use of a live visual 
feed of the patient. A representative example of this would be a known side effect of a 
chemotherapy drug, such as capecitabine, causing a hand-foot rash. This side effect 
can be managed at home, but it is often difficult for the triage nurse to determine the 
severity of this side effect in the absence of visual data. The potential benefits of visu-
al examination were suggested by a recent study assessing the role Telehealth in 
people with chronic obstructive pulmonary disorder (COPD). The study found that 
Telehealth brought “peace of mind” to patients and their families, and the authors 
hypothesized that this benefit was brought on through two mechanisms: legitimizing 
contact with health professionals and increased patient confidence in the management 
of their condition [12]. 
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Currently, triage nurses use the traditional telephone intervention to assess whether 
a patient should see a care provider specialist, in that case, an appointment is set up 
and the patient have to travel to the hospital to see their provider. The limitation to 
this model is that patients need to invest time and money to be seen when in some 
cases the trip may be unnecessary and consultation could have been done through 
phone or other communication mediums. Therefore, the aim of this study is to assess 
the feasibility of telehealth and whether we can reduce the number of unnecessary 
visits to the clinic by providing the triage nurse with a more accurate communication 
medium namely, telehealth through video conferencing technologies. 

We aim to find that the video-conferencing technology is both feasible and viable 
as an adjunct or an alternative to telephones in providing oncology nurse triage  
consultations. We hope that this would improve patient satisfaction and overall expe-
rience. The study is intended to be a pilot project. We realize that there may be some 
limitations to the study including video quality, adaptation of technology, bias  
towards the younger age group of patient population and variability based on other 
patient and cancer characteristics. 

Successful completion of this study will provide pilot data for a larger study testing 
the impact and role of video-conferencing on the cost of care, reduction in urgent 
clinic visits or emergency room visits, and improvements in the quality of care. We 
envision this technology being incorporated into the workflow in the near future.  
Additionally, this project will help support our goal of improving Patient-Provider 
communication and informatics solutions at the point of care in oncology. 
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