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treatment choices [4]. Overcoming this information barrier leads 
to better compliance, decreased anxiety [4] and improved patient 
satisfaction [2].

More recently, mobile tablet and smartphone applications (i.e., 
mobile health) offer a unique opportunity to improve on the quality 
and safety of healthcare delivered by healthcare providers to patients 
[5,6]. Many mobile health technologies have been developed in an 
effort to help bridge this information gap for patients in healthcare. 
A study at the Abramson Cancer Center at the University of 
Pennsylvania in 2018 found that 74% of cancer patients reported 
use of mobile devices and 39% of patients expressed an interest in 
receiving additional supportive care information via smartphone/
tablet applications [7]. To date, mobile health has been utilized in 
the prevention, diagnosis, decision, treatment and follow-up phases 
of the patient healthcare journey and has the potential to improve 
patient quality of life, deliver more appropriate care and to decrease 
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Abstract 
A patient being able to accurately understand and recall medical information correctly has been shown to improve outcomes. However, many 
studies suggest that patient understanding about the disease and its management in oncology tends to be poor. Our study aimed to implement 
CareTrack, a simple, yet complete app-based information package that provides an initial appointment summary for patients with lung cancer. An 
iPad with the CareTrack application was provided to medical oncologists to complete at the end of the initial consultation. A printout copy was 
provided to patients to take home. One-week later a patient satisfaction questionnaire was administered over the phone. Five oncologists and 37 
patients participated in the study. Our primary objective was to assess feasibility of the CareTrack application from the physician perspective. The 
average physician time to complete the CareTrack application form for each patient was 1 minute and 23 seconds, thus demonstrating that this is 
a quick and easy tool for physicians. Our secondary objective was to assess patient satisfaction. 97% of patients found the information provided 
to be useful and 100% of patients found it easy to understand. Most patients were found to refer to the CareTrack application form more than 
once (33/36) and used the form to remember information (34/37). Importantly, 95% of patients were comfortable seeing their cancer information 
displayed on the application and 86% of patients would like to receive additional information in the future if their cancer management changed. 
CareTrack was found to be user friendly and able to effectively provide lung cancer patients with a comprehensive yet easy-to-understand summary 
of their initial consultation.

Keywords: Lung cancer; Initial oncology consultation; Improving patient education; Improving patient satisfaction; Application-based technology; 
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Introduction
It is well understood that cancer patients want as much information 

as possible regarding their disease [1,2]. Patients who wanted to be 
involved in treatment discussions and had the desire for a maximum 
amount of information had the best overall treatment outcomes 
[1]. Unfortunately, many studies have shown as much as 40-80% of 
the information relayed by healthcare professionals is forgotten [3]; 
patients will have similar needs in terms of information throughout 
the treatment, due to the fact that they have forgotten what was 
mentioned at the first visit after their radiation therapy [2]. Given 
that patients are not able to accurately recall information about 
their treatment; this leads to a feeling of a lack of information for 
patients. This feeling of being ‘left in the dark’ has been found to 
lead to increased anxiety and distress [4]. Being unable to accurately 
understand and recall medical information correctly has been shown 
to lead to negative patient stratification and can influence the patient’s 
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and treatment plan. In addition, the application had all the relevant 
details of the potential therapies including chemotherapy, radiation 
therapy and surgery. Finally, a visual diagram was also included in 
the application which enabled physicians to draw on an anatomical 
representation of the human body and lungs to better show the lung 
primary and metastases, if present.

Study methodology
Research ethics board approval was obtained from the University of 

Western Ontario Health Sciences Research Ethics Board in London, 
Ontario, Canada (REB#: 111760). Initially, to recruit participants, 
the study was presented to eligible patients with lung cancer at their 
initial medical oncology consultation visit at the London Regional 
Cancer Program in London, Ontario, Canada. Patient recruitment 
began on June 20, 2018. All consented patients were then provided 
with a summary of the pilot study and a briefing on the extent of their 
participation in this qualitative survey. An iPad pre-loaded with the 
CareTrack application was provided to the individual oncologist at 
the end of the consultation, wherein they filled in the form for the 
respective patient. The form was filled out either in the room with 
the patient or by the oncologist in their office, as per the physician’s 
discretion. A stopwatch was used to measure the time spent filling out 
the form by the oncologist.

After the CareTrack application form was completed, a hard printout 
copy was provided to the patient to take home and an e-mail was sent 
out with the same form as well (if the patient opted to additionally 
have an electronic copy). No patient identifiers were included on the 
printout copy or in the email. Approximately 1-2 weeks later, a patient 
satisfaction survey was administered over the phone and any score of 
5/7 or greater (questions 1,2,6,7) or 2/7 or greater (questions 3-5) was 
considered meaningful/beneficial.

After completion of patient recruitment on October 31, 2019, each 
oncologist filled out a questionnaire to evaluate their experience with 
the CareTrack application (Figure 1).

Results
This study consisted of 5 oncologists who participated in the study; 

the average time it took for the oncologists to fill out the CareTrack 
application was 1 minute and 23 seconds. The results collected from 
the satisfaction questionnaires completed by the 5 participating 
physicians are listed in table 1. Overall, physicians were comfortable 
documenting the consultation information and felt that the tool 
enhanced patient education. The majority of physicians (4/5) found 
the tool easy-to use and did not find it time-consuming in their clinics.

The patient satisfaction results collected from the study of 
37 participants who had completed the survey, did describe an 
overwhelming positive effect. The survey questions with meaningful 
results are listed in table 2.

Discussion
It is important for patients to understand their cancer diagnosis as 

well as their treatment plan, as this understanding has been found to 
increase patient autonomy and improve outcomes. However, in most 
clinical consultations, retaining information from the appointment 
relies solely on the memory of the patients and their loved ones to 
recall the discussions held by their oncologist.

With the CareTrack application, a material reference piece of 
information is generated for the patient that is complete with the 
most vital information regarding their diagnosis, stage, molecular 
characteristics and the treatment plan. In this study, patients found 

the burden on the healthcare system by assisting clinical processes 
[8]. A 2018 review concluded that mobile health has promising 
potential as a tool for cancer patients and survivors to help overcome 
current barriers such as difficulty communicating with providers 
and inadequate communication between patients and providers 
regarding symptoms [9]. However, despite providing healthcare 
providers a unique opportunity to deliver high-quality care, mobile 
health presents some concerns such as organizational barriers in the 
practice, regulatory oversight, privacy, confidentiality, and ownership 
of data, and integration into existing health record platforms [5]. Such 
concerns need to be addressed with mobile health applications in 
order to be safe and effective in the clinical setting to align with both 
healthcare provider and patients needs.

Although many medical/oncology-related applications are 
currently available, these applications tend to be limited to certain 
phases and technologies of the healthcare journey [8] with many being 
designed for patient use in order to manage their health information 
including tracking appointments, medications and symptoms. A 
review of relevant literature examining the role of mobile health in 
cancer supportive care concluded that it is underutilized in oncology 
despite its potential to assist patients [8]. Currently, there are no 
other competitor applications on the market that are designed to 
be completed by the physician/healthcare team to give the patient a 
summary of their appointment, disease and detailed information of 
their treatment plan. Thus, it is vital for healthcare providers to utilize 
interventions that are effective in improving patient information 
reception and understanding.

To address this unmet need in the oncological field, we have 
developed an iPad-based application entitled ‘CareTrack’. The 
CareTrack application has an easy-to-use interface for healthcare 
providers, maintains confidentiality and produces an email and/or 
printout summary of the appointment with information on diagnosis, 
stage and treatment for patients to take home. Our pilot study aims to 
implement the use of the CareTrack application and evaluate its efficacy 
in terms of feasibility, as well as patient and physician satisfaction.

Objectives
The main objective of this study was to assess the feasibility of 

the CareTrack application, and to determine if physicians could 
reasonably take the time to fill out the CareTrack application in their 
busy clinics. As secondary objectives, we aimed to assess satisfaction 
from both patients as well as physicians. For patient satisfaction, we 
aimed to assess whether the CareTrack application was actually useful 
to patients, by assessing their satisfaction with the application and 
appraising how well they understood the information presented to 
them. For physicians, we aimed to assess their satisfaction with their 
experience with CareTrack application.

Methods
CareTrack application development

Our group collaborated with an Information Technology firm 
located in London, Ontario, Canada to develop the CareTrack 
application. We reviewed and incorporated medical oncologists’ 
suggestions and feedback regarding the content of this application. 
Prior to study start, this study was formally presentation at the thoracic 
multi-disciplinary tumour board at the London Regional Cancer 
Program and final changes based on the feedback of this presentation 
were added to the application. The content was felt to convey all 
the necessary information about the stage, extent and molecular 
markers of the lung cancer for patients to understand their diagnosis 
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Figure 1: An example of a completed CareTrack application sheet after an initial medical oncology consultation.

Survey questions Number of physicians with responses 
considered meaningful/beneficial

Did you feel that using the CareTrack tool enhanced the quality of the patient education or 
counselling you did during the clinic visits? 4/5(80%)

How time-consuming was using the CareTrack tool? 4/5(80%)

How comfortable were you with documenting stage and treatment intent and treatment goals for 
the patient to read and review? 5/5(100%)

Did you feel that the CareTrack tool was able to capture all the aspects of the treatment plan/next 
steps? 3/5(60%)

How easy was it to use the CareTrack tool? 4/5(80%)

Table 1: Physician satisfaction questionnaire responses.

Survey questions Number of patients with responses considered 
meaningful/beneficial

Did you find the CareTrack information provided useful? 36/37(97%)

Was the information easy to understand? 37/37(100%)

How often have you referred to the CareTrack information since your appointment? 33/36(92%)

Has the CareTrack information helped you remember information from your 
appointment? 34/37(92%)

Was the CareTrack information provided referred to when your diagnosis/stage/
treatment was being discussed at home? 33/37(89%)

How comfortable are you with seeing your cancer information and treatment plan 
displayed on the CareTrack tool? 35/37(95%)

Would you like to receive additional CareTrack information in the future if you’re staging 
and/or treatment planned is changed/ updated? 32/37(86%)

Table 2: Patient satisfaction questionnaire responses.
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the CareTrack application summary of their initial medical oncology 
consultation to be very useful and easy to understand. Patients 
were enthusiastic to receive this appointment summary and were 
comfortable viewing their cancer diagnosis and treatment plan. 
Additionally, most patients indicated that they would like to receive 
additional CareTrack information in the future, in the event that 
an aspect of their care plan needed to be updated and/or changed. 
Patients in this study were found to refer to the CareTrack summary 
sheet at least more than once for information and/or discussions in the 
home. Patients found the CareTrack sheet to be very useful when they 
did choose to refer to it.

With the introduction of additional tools and/or forms to fill out 
in a consultation, it is important that such innovations are quick and 
easy for physicians and/or healthcare team members to utilize in the 
busy oncology clinic setting. The average time to fill in a completed 
CareTrack application form by the oncologists was less than 1.5 
minutes, which was found to be very reasonable by the participating 
oncologists. This additional time to their clinic was accepted as the 
patients found the review of their consultation very informative. This 
short time interval of use for the CareTrack application demonstrates 
that that this can be implemented for not only oncologists but for 
multiple different healthcare providers in everyday clinical practice. 
Overall, the results of this study have provided us with qualitative 
assurance that providing patients with a consultation summary in a 
printout and/or e-mail format is feasible, helpful and adoptable in the 
busy oncology clinic practice. To our knowledge, this is the first study 
of its kind that introduced a user-friendly and easy-to use application 
that is completed by the physician to give patients a summary of 
their disease and treatment. Although this was a pilot study assessing 
feasibility, the initial results demonstrate that the CareTrack application 
and summary sheet is well received by both physicians and patients.

The limitations of this study include a small number of patients and 
physicians sample size. In fact, 60 patients consented to participation 
in the study, however, only 37 patients (62%) completed the study (i.e., 
were available and able to complete the follow-up satisfaction survey). 
The non-participation could be explained by a variety of reasons 
including: patients not answering their telephones when the study 
team attempted to reach them, patients not feeling up to participating 
in a survey despite initially agreeing, and patients being unexpectedly 
moved to palliative and/or deceased when the study team attempted 
to follow-up. Despite these limitations to completion of the patient 
satisfaction surveys, we found that all patients were initially receptive 
to receiving this consultation summary. In regards to the low number 
of physician participants, this was unfortunately a consequence of the 
size of our cancer centre, however, it should be noted that all possible 
treating lung oncologists were recruited and participated in the study. 
Despite the small physician sample size, the CareTrack application 
was found to easily integrate into the busy clinics of all participating 
oncologists.

This study was centred on the initial consultation visit for patients 
with a new diagnosis of lung cancer. Although the CareTrack application 
is capable of recording follow-ups and generating previously stored 
data, it was not utilized for this study and therefore no data is available 
about the follow up component. It is important to note that this was a 

pilot study to assess the feasibility of the CareTrack application in an 
oncology clinic by assessing the time it takes for physicians to complete 
the form. A larger study containing a comparison to a control group 
of patients is required in order to conclusively assess the benefit of the 
CareTrack application on patient communication of clinical oncology 
information.

Conclusions
In the future, further research on the kind of information that patients 

actually want to know and how to make it more accessible to them 
would be valuable. Additionally, a better method to communicate with 
patients for the follow up survey would improve data collection and 
breadth. Future steps should include aiding hospitals in embedding a 
system like the CareTrack application in all oncology fields especially, 
as well as further implementing this technology in other field such as 
cardiac, thoracic, etc.
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