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S martphone technology appears to be the next phase of 
development in telemedicine. With the increased focus on 
patient-centred care, mobile technology is being used to 

connect patients and their health care teams. Numerous mobile 
applications are available that can assist with both surgical and 
medical interventions, as well as with behavioural changes in 
smoking cessation and weight management.1 Mobile applications 
can help patients self-manage chronic conditions such as diabe-
tes and congestive heart failure by providing an opportunity to 
enter their own data and symptoms on their smartphone that can 
be relayed in real time to the care team.1 Health care providers 
can use these patient-generated data to act on abnormal trends 
in symptoms. Mobile applications can be used not only as a tech-
nology adjunct for point-of-care and as a diagnostic tool,1,2 but 
also to send medication and appointment reminders.1

In surgical care, there is a growing trend to reduce the total 
length of stay in hospital while minimizing readmissions and 
increasing patient engagement in self-care. However, expedited 
discharge with the patient recovering at home may result in a lack 
of outcome data that could become a barrier to quality improve-
ment. To address this challenge, mobile applications have been 
deployed to monitor and support discharge transition and recov-
ery after surgery, both in urban and rural settings.2,3

The first 30 days after discharge from hospital is a pivotal 
period for postoperative patients because this is when most com-
plications occur, leading to unexpected visits to the emergency 
department and readmissions.3 Over the past few years, surgical 
clinics have attempted to capitalize on new features of mobile 
phones, such as basic texting or photographic capabilities, to 

monitor patients after discharge from hospital in different types of 
surgical procedures, including ophthalmologic, otolaryngologic, 
plastic, orthopedic and gastrointestinal surgery.3–5

How are mobile applications used 
postsurgically?

Mobile applications have been used during the postoperative 
period for three general purposes: replacing scheduled follow-
up visits, ongoing monitoring and the remote identification of 
complications as they appear.2–4,6 Examples include patients 
communicating their recovery symptoms by text messaging or 
responding to validated questionnaires that contain quality-of-
recovery indicators such as degree of nausea and/or vomiting 
(Box 1, Figure 1). More specific quantitative data can be col-
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KEY POINTS
• In the era of patient-centred care, mobile technology is being 

used to connect patients and their health care teams. 

• In surgical care, use of remote monitoring may allow improved 
transition care and greater insight regarding the development 
of postoperative complications and readmissions.

• Mobile applications must address best practices and regulatory 
standards with regard to privacy, security and patient 
confidentiality.

• Deployment of mobile applications in postoperative follow-up 
should remain affordable and not widen existing disparities of 
access and cost in health care.

Box 1: Use of a postsurgical application at the Women’s College Hospital

At the Women’s College Hospital in Toronto, Ontario, we are conducting 
a randomized controlled trial, funded by the Canadian Institutes of 
Health Research, using a mobile application (created by QoC Health, 
Toronto) to conduct postoperative follow-up care and to monitor for 
postoperative complications after the patient has returned home. The 
Women’s College Hospital is an ambulatory facility with no inpatient 
beds. Although the hospital continues to offer complex surgical 
procedures, most patients go home the same day. Patients undergoing 
breast reconstruction after surgery for breast cancer have an average 
travelling distance of 75 km for a return follow-up visit.

During a preadmission clinic visit, patients are offered an option to 
use the application. The application can be downloaded onto patients’ 
personal smartphone or onto a device loaned to them for the 30-day 
period if they do not own a smartphone. Once the patients have been 
discharged, they answer a series of questions using a touch-screen 
interface on their smartphone related to their quality of recovery 
(Figure 1) and take pictures of their surgical incision site daily. This 
information is relayed to a secure cloud server, where it is available on a 
dashboard for viewing by their health care team, which consists of the 
surgeon, advanced practice nurse and surgical resident (Figure 2).
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lected using text messages or touchscreen visual analogue fea-
tures on smartphones for daily drain outputs and pain pro-
files.2,6 Other types of data that can be collected include alerts 
for responses in the extreme range that could potentially lead to 
readmission, including uncontrolled pain.2,6

More complex multimodal monitoring of symptoms such as 
blood pressure and oxygen saturation have been captured by using 
wearable devices and Bluetooth-compatible features.7 Digital pho-

tographic features on smartphones can be used to monitor changes 
in the surgical site. These images can be evaluated using store-and-
forward technology, in which information is transmitted to a secure 
cloud server for review by the health care provider6 (Figure 2).

What are the benefits?

Mobile applications — and telemedicine in general — have been 
shown to improve the care transition of postoperative patients 
from institution to home.7 The overall benefits of postoperative 
monitoring using mobile applications can be divided into those 
affecting patients and those affecting the health care system. 
Patients have realized cost savings, particularly in round-trip kilo-
meters saved, reduced time off work for family members who 
accompany the patient on return clinic visits and elimination of 
nights away from home in hotels.6,7 Patients have expressed satis-
faction with the convenience associated with using mobile appli-
cations and telemedicine in postoperative follow-up.6–8

Although no study has shown improved clinical outcomes with 
use of mobile applications for postoperative monitoring, there 
have been system savings reported, both in the United States and 
Canada. The availability of additional clinic spots for new patients 
as a result of monitoring patients at home has been reported in 
areas with limited access to specialty care and documented long 
wait times.6–9,10,11 One telemedicine follow-up study, which moni-
tored patients at home after open hernia repair, showed that 110 
clinic spots became available during the 10-month study period.11

Figure 2: Image of the surgeon’s dashboard. The surgeon or care provider can view the patient’s quality of recovery on one screen. The photos show the 
patient’s own pictures of the surgical site with the date. The questions are listed with the patient’s responses. Question #3 is highlighted because of the 
abnormally high pain score entered by the patient. The sparkline represents every score as a point of data on that particular indicator since the start of 
the monitoring. The pictures can be enlarged by tapping on them. ©John L. Semple, Sarah Sharpe, M. Lucas Murnaghan, John Theodoropoulos, Kelly A. 
Metcalfe. Originally published in JMIR mHealth and uHealth (http://mhealth.jmir.org).6

Figure 1: Examples of the touch-screen interface of the patient portal, 
including a visual analogue scale for pain, an example of the questions 
on postoperative nausea and the visual analogue scale for fluid in the 
postoperative surgical drains. ©John L. Semple, Sarah Sharpe, M. Lucas 
Murnaghan, John Theodoropoulos, Kelly A. Metcalfe. Originally pub-
lished in JMIR mHealth and uHealth (http://mhealth.jmir.org).6
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What are the possible harms?

Despite the reported benefits of postoperative monitoring with 
mobile applications, there are several issues that should be 
addressed as this innovation finds greater adoption. Not all 
mobile applications adhere to best practices in privacy, secu-
rity and patient confidentiality.7 Best practices and emerging 
telemedicine regulatory frameworks should be considered 
in  the design, development and deployment of the mobile 
applications.

Currently, there is an absence of professional and legal 
guidelines regarding the safe use of mobile camera phones in a 
clinical setting.7 The Health Insurance Portability and Account-
ability Act, the federal Personal Information Protection and 
Electronic Documents Act, and province-specific personal 
health information protection acts that define the rules of 
engagement and hold organizations accountable for the protec-
tion of personal information should be considered in use of 
these devices. Minimal use of patient identifiers should be 
adopted and appropriate encryption should be a feature of any 
health mobile application that stores and manages patient data. 
This would include encryption for in-transit data, data stored in 
servers or in the “cloud,” and potential ability to wipe data 
remotely from a lost phone if necessary.9

Additional limitations include concerns about physician com-
pensation for care delivered by new technologies, such as mobile 
applications, and the possibility that access to these technolo-
gies may be limited to patients who can afford it or are able to 
understand how to use it. Finally, whereas large academic health 
centres may be able to adopt mobile application programs, 
smaller, more remote centres may have less access to the 
resources required to keep pace with such rapid change.12

What is the evidence so far?

The use of telephone follow-up using standardized questionnaires 
after ambulatory surgery is a well-established practice at many 
institutions.7 With the proliferation of mobile technology, several 
studies have investigated use of mobile applications for effective 
follow-up in the postoperative period, deploying different pro-
gram designs in a variety of different surgical populations.2–7

Current evidence supports substantial time, travel and cost 
savings to patients and high satisfaction with the convenience of 
postoperative monitoring protocols using mobile applications.6–8 
Provider satisfaction with the concept of these programs is also 
high.6–8 There is some early evidence for cost savings from the 
perspective of health care systems, but larger, long-term studies 
are required to provide definitive evidence.7–9,11

What can we expect in the future?

Mobile applications are increasingly being used in a variety of pro-
cedure-based initiatives for surgical patients in the postoperative 
period. Protocols based on smartphone applications will continue 
to provide improved transition of care for surgical patients in both 
ambulatory and inpatient settings, as well as more comprehensive 

postoperative monitoring with both objective and patient-
generated data analytics. It is likely that further evidence will show 
the effect of postoperative monitoring via mobile applications on 
containment of costs, both from the perspective of patients and 
the health care system.13
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