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Abstract

Background: Surgical siteinfections (SSls) arethe most common nosocomial infection and occur in 16.3% of patients undergoing
colorectal surgery at our ingtitution (The Ottawa Hospital), the majority of which are identified after discharge from hospital.
Patients who suspect having an SSI generally present to the emergency department or surgery clinic. Both options for in-person
interaction are costly to the health care system and patients. A mobile app, how?2trak, has proven to be beneficial for patientswith
complex wounds at our institution by facilitating at-home monitoring and virtual consultations.

Objective: This study aims to assess the feasibility of arandomized controlled trial to assessif how2trak can improve patients
experience and increase detection of SSIs after colorectal surgery while reducing patients' risk of COVID-19 exposure.

Methods: In this single-center prospective feasibility trial, eligible patients undergoing colorectal surgery will be randomized
to either standard care or how2trak postoperative monitoring of their incision, symptoms, and ostomy function. Patient
self-assessments will be monitored by a nurse specialized in wound and ostomy care who will follow-up with patients with a
suspected SSI. The primary outcome is feasibility as measured by enrollment, randomization, app usability, data extraction, and
resource capacity.

Results: This study was approved by our institution’s ethics board on February 26, 2021, and received support from The Ottawa
Hospital Innovation and Care Funding on November 12, 2021. Recruitment started June 3, 2021, and 29 were patients enrolled
as of September 2021. We expect to publish results in spring 2022.

Conclusions: This study will determine the feasibility of using a mobile app to monitor patients’ wounds and detect SSIs after
colorectal surgery. If feasible, we plan to assess if this mobile app facilitates SSI detection, enhances patient experience, and
optimizes their care.

Trial Registration: Clinical Trials.gov NCT04869774; https://clinicaltrials.gov/ct2/show/NCT04869774

International Registered Report Identifier (IRRID): DERR1-10.2196/26717

(JMIR Res Protoc 2022;11(1):€26717) doi: 10.2196/26717
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Introduction

Background and Rationale

Surgical siteinfections (SSIs) are the most common nosocomial
infection among surgical patients, occurring in 5.5% of surgical
cases at our institution, The Ottawa Hospital [1]. Similar rates
are seen at other centersacross North Americaand Europe, with
SSIs impacting 3%-5% of inpatient surgical cases and
accounting for 20%-38% of nosocomial infections among
surgical patients [2-5]. Patients undergoing colorectal surgery
aredisproportionately affected. A recent study at our institution
found that 24% of patients undergoing colorectal surgery
developed an SSI [6]. SSIs are associated with significant
morbidity and mortality both in the short and long term. In the
initial postoperative period, SSIs are associated with increased
postoperative mortality, length of stay, and intensive care unit
admission. In the long term, SSIs are independently associated
with higher readmission and mortality rates compared to those
without an SSI [1].

SSlsand a Need for Postoper ative Surveillance

Approximately two-thirds of SSIs are defined as superficial,
meaning they involve only the skin and subcutaneous tissues
[5]. These SSlIsare detectable by clinical exam; whenidentified
early, they can be managed with wound management alone.
However, approximately 57% of SSIs are diagnosed after
discharge from hospital, when patients are no longer regularly
examined by a clinician [7]. When comparing patients with
SSlIs detected after discharge from hospital to those with SSIs
detected in hospital, the former are more likely to have an
advanced infection at time of detection and experience poorer
quality of life, greater physical limitations, and lower mental
health component scores, as well as have increased outpatient
and emergency department (ED) visits, hospital readmissions,
and higher demand for diagnostic imaging [8,9]. Theincidence
and morbidity of an SSI can be reduced by regular clinical
surveillance of the incision [10].

Moaobile App Technology

Mobile apps are an effective and desirable method for assisting
patients with self-monitoring for SSIs and other complications
after surgery [11]. Photo-based mobile apps have been shown
in multiple studies to be effective at detecting superficial SSIs
[12-14]. This can aso reduce a patient’s need for in-person
visits by facilitating virtual monitoring and virtual visits with
a clinician. This is critical in the context of the COVID-19
pandemic, and could reduce ED visits and readmission in the
postoperative period [15]. Finally, the postoperative period can
be stressful and isolating for patients. Patients using mobile
appsfor surveillance after surgery have reported agreater sense
of empowerment, as well as more engagement and satisfaction
[16].

The Health Outcomes Worldwide how2trak (H2T) app is an
example of a mobile point-of-care technology for wound
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surveillance. H2T has been shown to be an effective tool for
postoperative monitoring after discharge from hospital following
a cesarean delivery. However, this app has not been assessed
among colorectal surgery patients, who represent amore diverse,
comorbid, and ol der popul ation than young femal es undergoing
cesarean delivery [17]. H2T has been adopted at The Ottawa
Hospital for wound monitoring in the vascular surgery patient
population, and plans are underway to integrate it with the
hospital el ectronic medical record system. H2T could potentially
enhance postoperative monitoring and detection of superficial
SSI but would require a significant change in workflow to the
multidisciplinary care of wound complications. Therefore, its
feasibility must be assessed prior to conducting atrial to assess
its effectivenessin this population.

Objectives

This study aims to assess the feasibility of a randomized
controlled trial where patients discharged from hospital after
colorectal surgery are randomized to have virtual monitoring
of their surgical incision(s), symptoms, and ostomy using the
H2T app or to standard of care. The primary outcome is

feasibility as measured by enrollment, randomization, H2T
usability, data extraction, and resource capacity.

Thisisintended to inform the development of a definitive trial
to establish if the H2T app enhances SSI detection, improves
patients experience, and reduces the risk of COVID-19
transmission compared to standard care.

Methods

Overview

This protocol was developed in accordance with the SPIRIT
(Standardized Protocol Items. Recommendations for
Interventional Trials) statement [18] and CONSORT-EHEALTH
(Consolidated Standards of Reporting Trials of Electronic and
Mobile Health Applications and Onine Telehealth) reporting
recommendations [19]. This study has been approved by the
Research Ethics Board at the Ottawa Hospital Research Institute
(20200596-01H).

Study Setting
This study will be conducted with the Ottawa Colorectal Group

within the Division of General Surgery at The Ottawa Hospital,
amultisite academic hospital in Ottawa, Ontario, Canada.

Trial Design
This is an unblinded feasibility randomized controlled trial.
Eligible patients will be randomized 1:1 to receive virtua

monitoring of their surgical incision, symptoms, and ostomy
using H2T or to standard of care.

Eligibility Criteria
All patients being discharged from hospital after undergoing
urgent, semiurgent, or elective abdomina surgery by acolorecta
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surgeon at The Ottawa Hospital will be considered for
participation in the study.

To be included in the study, participants must be >16 years of
age, patients who are being discharged from hospital after
undergoing semiurgent, urgent, or elective abdominal surgery
by a colorectal surgeon at The Ottawa Hospital, and have
provided informed consent to participate. Patients enrolled in
other clinical trials will still be candidates for this feasibility
trial.

Patients will be excluded if they are <16 years of age, have no
access to or ability to use a mobile device, have no cellular
data/Wi-Fi access, and/or cannot read and write in English.

Clinicians using the H2T app in this study will be considered
study participants as well. They will be asked to complete the
Modified Post-Study System Usability Questionnaire (PSSUQ)
for Patients and Clinicians, a survey derived from the PSSUQ
by Lewis and colleagues [20]. This survey addresses the
experience of using the H2T app; their feedback regarding
usability is fundamental for future improvement.

Figure1l. CONSORT flow diagram.

Valk et a

Informed Consent

The colorectal surgery team will notify the research assistant
of all patients undergoing urgent, semiurgent, or elective
abdominal surgery by a colorectal surgeon at The Ottawa
Hospital who are potentially eligible for participation within 72
hours following the patient’s surgery. The research assistant
will then meet with patients by phone or in person to screen for
eligibility, and proceed with the consent discussion, which will
include the following: the nature of thetrial, eligibility criteria,
and therisks and benefits of participating. The research assistant
will also assesstheir willingnessto participate, and explain that
their datamay beincluded in afull-scale randomized controlled
trial if completed as a vanguard study.

Clinicians who have used H2T during the study period will be
contacted by email by the research assistant and will beinvited
to complete the Patient and Clinician Survey of Application
survey. The completion of the survey will indicate their
acceptance to participate in the study.

I nterventions

Immediately after consent is obtained, eligible patients will be
randomized 1:1 to two arms (Figure 1).

[ Enrollment ]

Assessed for eligibility (n= )

Excluded (n= )

+ Notmeeting inclusion criteria (n= )
#» + Declined to participate (n= )

+ Otherreasons(n= )

Randomized (n= )

}

v (

Allocation ] ¥

Allocated to intervention (n= )

+ Received allocated intervention (n= )

+ Did not receive allocated intervention (give
reasons)(n= )

Allocated to control (standard of care) (n= )

+ Received allocated standard of care (n= )

+ Did not receive allocated standard of care
(give reasons)(n= )

v [ Follow-Up ] v
Lost to follow-up (give reasons) (n= ) Lost to follow-up (give reasons){n= )
Discontinued intervention (give reasons) (n= ) Discontinued intervention (give reasons) (n= )
v [ Analysis ] y

Analyzed (n=)
+ Excluded from analysis (give reasons) (n= )

Intervention group patients will undergo virtual monitoring of
their incision and symptoms using H2T. Early in their
postoperative course, patientswill be guided through developing
alogin and instructed on how to download and use H2T by the
research assistant. In developing their login, patientswill enter
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Analyzed (n=)
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their full name and partia date of birth (MM-YYYY), which
will be used as identifiers to link to The Ottawa Hospital data.
Using the H2T app, patients will be asked to answer a series of
guestions (see Patient Application Questionnairein Multimedia
Appendix 1) and photograph their surgical incision on
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postoperative day 3, 5, 7, 10, 20, and 30 through the app (see
timelinein Table 1). Patient responses and photographs entered
into the H2T app on the patient’s mobile device will bereviewed
within 72 hours by a trained Nurse Specialized in Wound,
Ostomy, and Continence (NSWOC) [21] who will be trained
to triage patients using the algorithm in Figure 2. If a concern
isidentified, the NSWOC will contact the patient to arrange a
virtual visit using the H2T app or notify the surgery team
(including colorectal surgeons and physician residents) in
accordance with the algorithm, clinical discretion, and scope of
practice. Patients will be reminded that it may take up to 72
hours to receive a response from the NSWOC,; accordingly, if
they have urgent concerns or emergency, they should present
to the ED or call 911.

Control group patients will receive no virtual monitoring. No
virtual monitoring is currently in place as part of standard of
care after colorectal surgery at The OttawaHospital. Therefore,
standard of care without any virtual monitoring was selected as
the comparator.

Table 1. Participant timeline.

Valk et a

Both groups will receive routine standard of care. Standard of
care will involve a routine postoperative follow-up with the
surgical team 4-6 weeks after discharge from hospital.

Patients and clinicians will complete the PSSUQ, a validated
16-item survey to assess the perceived learnability, efficiency,
and errors of H2T, as well as user satisfaction with the app
[20,22] (see Multimedia Appendix 1). Patients will aso submit
asurvey to assesstheir satisfaction with their postoperative care
at postoperative day 30 to assess their perceived experience of
their postdischarge care using amodified version of PATSAT32,
avalidated questionnairefor patients undergoing gastrointestinal
surgery [23,24] (see Multimedia Appendix 1). Theintervention
will be reviewed every two months by the investigator team
and General Surgery Comprehensive Unit-based Safety Program
team. H2T functionality will remain consistent throughout the
study, with revisions made only in response to unexpected
events.

Timepoint Study period
Visit with research  Visit with research  Intervention period (postoperative day 3-30) Close-out
assistant assistant
-t 0-3 3 5 7 10 20 30 ty
Enrolment
Eligibility screen g O
Informed consent O O
Allocation
I nterventions
How2Trak virtual monitoring g O ad g ad ad
Control O
Assessments
Baseline comorbidities O O
Health system interaction d O O ad
Postoperative outcomes ad ad O ad
Patient experience d
App usability ad
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Figure 2. Nurse Specialized in Wound, Ostomy, and Continence (NSWOC) triage. Wound And Symptom Tracking After Colorectal Surgery Using
How?2trak (WATCH) study NSWOC workflow process. Urgent refersto aconcern that requiresimmediate medical attention. ED: emergency department;
H2T: how?2trak; SSI: surgical site infection (based on the Centers for Disease Control and Prevention definition, see Patient Application Response
suggestive of surgical site infection).

Enroliment to Day 30 Patient:
Enrolled

I

Patient: Patient:
Completes H2T Continues H2T

1 . .

NSWOC:
Reviews H2T

|

Patient:
Responses
identify SSlor
concern?

Y

No

NSWOC:
Confirms SSI
likely or
concern?

Yes i

NSWOC:
Contacts surgeon

No

|

Surgeon:
Triages
patient’s issue
as urgent

Yes l

Surgeon: Recommend Patient: Discharged to
patient present to ED community

> Surgeon:
Referral to

No surgical clinic +/-
home care

Capability for enrollment will be assessed to determine

Strategies to Improve Adherence to the Intervention recruitment potential and an optimal sample size estimation

Patients will receive notifications through the app to serve as a for a full-scale randomized controlled trial, by measuring
reminder each day that a photo and questionnaire are required. the following outcomes: proportion of patients screened,
If no response s received, the research assistant will follow up proportion of eligible patients consenting to involvement
with the patient by email and/or by phone. In keeping with the in this study, and proportion of recruited patients who are
pragmatic nature of thistrial, patients may request to withdraw enrolled in the study.

from the intervention group at any time. +  Endpoint: 4 patients per month on average are enrolled
Outcomes in the study.

2. Feadihility of the randomization processeswill be evaluated,

Primary Outcome: Feasibility including the proportion of patients randomized who receive

This study will assess the feasibility of a definitive trial by the intervention.

assessi ng specifi c outhme measures that will be determined to «  Endpoint: 90% of patients enrolled are randomized to
be feasibleif all endpoints are met: the intervention or control group.
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3. How?2trak usability, delivery, and compliance will be
evaluated by assessing patients’ and health care providers
perceived usability of thetechnology, aswell asthe number
of questionnaires and photos completed by each patient
during the postoperative period.

- Endpoints: Patients completed, on average, 60% of
self-assessments. The mean score of the H2T app in
patient and clinician surveysis >2.

4. Feasbility of data extraction, measured by the proportion
of participants for which al relevant outcomes of a
full-scale randomized controlled trial were documented.

- Endpoint: All primary outcomes of the definitive trial
(see “Definitive Trial Outcomes’ section below) are
recorded for 80% of patients.

5. Resources and time required to conduct the feasibility trial
will be assessed. In particular, the administrative capacity,
expertise, skills, space, and time of the research team, the
feasibility of the designated budget, and the compliance of
interdisciplinary staff with the study protocol will be
assessed.

- Endpoint: The feasibility study is completed with the
allocated interdisciplinary staff.

Definitive Trial Outcomes

The primary outcomes for a definitive trial collected in this
study will compare the SSI incidence and severity of patients
in the two study arms, as well as their experiences. An SSl is
an infection that occurs after surgery in the part of the body
where the surgery was performed. A superficial incisional SS
is an infection that involves only skin or subcutaneous tissue
of the surgical incision and will be defined using the Centers
for Disease Control and Prevention criteria[5].

Secondary outcomes for a definitive trial include hours of
in-person interactions with the health care system (including
readmissionsto hospital, ED visits, and clinic visits), confirmed
COVID-19 infection within 30 days after surgery, incidence of
postoperative adverse events, and incidence and characterization
of ostomy complications.

Statistical Analysis

Descriptive statistical analysiswill be conducted using Microsoft
Excel (version 16.16.19; Microsoft Corp) and RStudio (version
1.1463).

For the definitivetrial, the following testswill be used to discern
relationships between variables: two-sample Welch t test for
normally distributed continuous variables, Kruska-Wallis
rank-sum test for data without normal distribution, and
chi-square goodness of fit test for categorical variables. A P
value of <.05will be considered statistically significant.

Sample Size

There is no sample size for this feasibility study. It will be
conducted over 6 months and we anticipate having 80 eligible
patients over thistime period.

https://www.researchprotocol s.org/2022/1/€26717
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Assignment of I nterventions

After written informed consent is obtained, eligible patients
will be randomly assigned to either the intervention or control
group using a secure web-based randomization system at the
Methods Centre of The Ottawa Hospital Research Institute.
This study will be unblinded so no attempts at concealment of
patients' allocation will be made.

Data Collection and M anagement

Data will be captured through the assessments and/or
photographs in H2T and the hospital’s electronic health
information system (Epic). Data sent from H2T to The Ottawa
Hospital—including patient identifiers to alow for merging
with Epic data—will be transferred through a secure,
access-controlled folder within Office 365. Once the data files
are merged, they will be deidentified. Only research personnel
will have accessto the study data. A datamonitoring committee
will not be developed given the minimal risk and small sample
size of thisfeasibility trial.

If a definitive trial is completed, we plan to incorporate the
results of this study into the data collection of thetrial.

Confidentiality

Data will be originally stored locally on patients’ devices,
encrypted, in a secure app sandbox of the H2T app. The H2T
app will attempt to synchronize its internal database with the
server's database whenever thereisaneed (ie, new information
iscreated). Oncethe dataare on the server, they will beretained
with patient identifying information intact for alength of time
(such as 6 or 10 years), as determined by the requirements of
the jurisdiction in which the data is being collected.

The Ottawa Hospital datawill be collected primarily from Epic
using Workbench reports. Data from Heath Outcomes
Worldwide's encrypted servers will be securely transferred to
the research team, who will merge it with data collected
primarily from Epic using patients' names and partial dates of
birth as identifiers (entered by patients when developing their
login). A master list (containing the study ID and patient
identifiers) will be accessible only to the researchersresponsible
for the analysis and will be kept separate from the main study
data set in a secure, access-controlled folder on The Ottawa
Hospital’s Office 365 cloud. The Ottawa Health Science
Network Research Ethics Board (OHSN-REB) and Ottawa
Hospital Research Institute may review relevant study records
(under the supervision of the investigator) for audit purposes.

Oversight and Monitoring: Adverse Event Reporting
and Harms

Clinicians involved in the trial (surgical team and virtual care
NSWOC) will monitor for adverse events and report them
immediately to the Principal Investigator. Theinvestigator team
will report to the Research Ethics Board any adverse event that
is deemed to be unexpected, related or possibly related to the
investigational product or other study
intervention/treatment/procedure or to participation in the
research (ie, definitely, probably, possibly, or unlikely related)
and that involves greater risk.
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If the adverse event meets reporting criteria, the event will be
submitted within seven calendar days of the team becoming
aware of the incident using the OHSN-REB Reportable Events
form. There are no plans for audits of the trial conduct.

M anagement Team

Principal investigators are RM (colorectal surgeon and quality
improvement lead at The Ottawa Hospital) and HAS (general
surgery resident, clinical investigator program graduate, and
resident quality improvement lead). Coinvestigators include
CHO (general surgery resident), JFC (Project Manager, ARC
Innovation Center, Ottawa Hospital Research Institute), TM
(NSWOC and advanced practice nurse at The Ottawa Hospital),
and BR (internal medicine physician at The Ottawa Hospital),
aswell astwo patient partners recruited to assist in trial design
and analysis of results.

Results

This study was approved by the OHSN-REB on February 26,
2021, and accepted for The Ottawa Hospital Innovation and

Conflictsof Interest
None declared.
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Discussion
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after discharge from hospital after colorectal surgery. Virtual
postsurgery wound and symptom monitoring could enhancethe
patient experience, SSI detection, and reduce the risk of
COVID-19 transmission. If this technology is feasible for our
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assessing itsusein other domainsincluding ostomy monitoring
and patient education, as well as for patients undergoing other
surgical procedures.

1. PetrosyanY, Thavorn K, Maclure M, Smith G, Mclsaac D, Schramm D, et al. Long-term Health Outcomes and Health
System Costs Associated With Surgical Site Infections: A Retrospective Cohort Study. Ann Surg 2021 May
01;273(5):917-923. [doi: 10.1097/SL A.0000000000003285] [Medline: 30907758]

2. Magill SS, Edwards JR, Bamberg W, Beldavs ZG, Dumyati G, Kainer MA, Emerging Infections Program
Healthcare-Associated Infections and Antimicrobial Use Prevalence Survey Team. Multistate point-prevalence survey of
health care-associated infections. N Engl JMed 2014 Mar 27;370(13):1198-1208 [FREE Full text] [doi:

10.1056/NEJM 0a1306801] [Medline: 24670166]

3.  Gravel D, Taylor G, Ofner M, Johnston L, Loeb M, Roth VR, Canadian Nosocomial Infection Surveillance Program, et al.
Point prevalence survey for healthcare-associated i nfections within Canadian adult acute-care hospitals. JHosp Infect 2007
Jul;66(3):243-248. [doi: 10.1016/j.jhin.2007.04.008] [Medline: 17574304]

4,  Smyth E, Emmerson A. Surgical site infection surveillance. JHosp Infect 2000 Jul;45(3):173-184. [doi:

10.1053/jhin.2000.0736] [Medline: 10896795]

5. Hedthcare-associated infections: surgical siteinfections- Annual Epidemiological Report for 2016. Annual Epidemiological
Report on Communicable Diseases in Europe. Stockholm: European Centre for Disease Prevention and Control; 2016.
URL: https://www.ecdc.europa.eu/en/publications-data/heal thcare-associ ated-infecti ons-surgi cal -site-infections-annual -0

[accessed 2021-12-29]

6. vanKawyk S, Thavorn K, Coyle D, Moloo H, Forster AJ, Jackson T, et a. The return of investment of hospital-based
surgical quality improvement programsin reducing surgical siteinfection at aCanadian tertiary-care hospital. Infect Control
Hosp Epidemiol 2019 Feb;40(2):125-132. [doi: 10.1017/ice.2018.294] [Medline: 30468139]

7. DanemanN, LuH, Redelmeier D. Discharge after discharge: predicting surgical siteinfections after patients |eave hospital.
JHosp Infect 2010 Jul;75(3):188-194. [doi: 10.1016/j.jhin.2010.01.029] [Medline: 20435375]

8.  Perencevich EN, Sands KE, Cosgrove SE, Guadagnoli E, Meara E, Platt R. Health and economic impact of surgical site
infections diagnosed after hospital discharge. Emerg Infect Dis 2003 Feb;9(2):196-203 [FREE Full text] [doi:

10.3201/€id0902.020232] [Medline: 12603990]

9.  Whitehouse JD, Friedman ND, Kirkland KB, Richardson WJ, Sexton DJ. The impact of surgical-site infections following
orthopedic surgery at acommunity hospital and a university hospital: adverse quality of life, excess length of stay, and
extra cost. Infect Control Hosp Epidemiol 2002 Apr 02;23(4):183-189. [doi: 10.1086/502033] [Medline: 12002232]

https://www.researchprotocol s.org/2022/1/€26717

JMIR Res Protoc 2022 | vol. 11 | iss. 1|€26717 |p. 7
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v11i1e26717_app1.docx&filename=fdbef666c1bd007aba381dc5af0d9c4c.docx
https://jmir.org/api/download?alt_name=resprot_v11i1e26717_app1.docx&filename=fdbef666c1bd007aba381dc5af0d9c4c.docx
http://dx.doi.org/10.1097/SLA.0000000000003285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30907758&dopt=Abstract
http://europepmc.org/abstract/MED/24670166
http://dx.doi.org/10.1056/NEJMoa1306801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24670166&dopt=Abstract
http://dx.doi.org/10.1016/j.jhin.2007.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17574304&dopt=Abstract
http://dx.doi.org/10.1053/jhin.2000.0736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10896795&dopt=Abstract
https://www.ecdc.europa.eu/en/publications-data/healthcare-associated-infections-surgical-site-infections-annual-0
http://dx.doi.org/10.1017/ice.2018.294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30468139&dopt=Abstract
http://dx.doi.org/10.1016/j.jhin.2010.01.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20435375&dopt=Abstract
http://europepmc.org/abstract/MED/12603990
http://dx.doi.org/10.3201/eid0902.020232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12603990&dopt=Abstract
http://dx.doi.org/10.1086/502033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12002232&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Valk et a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Attrell E, Armstrong P. Surgical Site Infection - Surveillance Program in a home-care Setting. Wound Care Canada
2007;5(2):44-48 [FREE Full text]

Sanger P, Hartzler A, Han S, Armstrong C, Stewart M, Lordon R, et al. Patient perspectives on post-discharge surgical site
infections. towards a patient-centered mobile health solution. PLoS One 2014;9(12):e114016-e114014 [FREE Full text]
[doi: 10.1371/journal.pone.0114016] [Medline: 25436912]

MichielsE, Ouellette L, Bush C, VanDePol E, Fleeger T, Jones JS. Camera phones for the follow-up of soft-tissue injuries
in adult and pediatric ED patients: afeasibility study. Am J Emerg Med 2017 May;35(5):782-783. [doi:
10.1016/j.8/em.2016.10.033] [Medline: 28188056]

Abelson JS, Symer M, Peters A, Charlson M, Yeo H. Mobile health apps and recovery after surgery: What are patients
willing to do? Am J Surg 2017 Oct;214(4):616-622. [doi: 10.1016/j.amjsurg.2017.06.009] [Medline: 28666581]

Gunter RL, Fernandes-Taylor S, Rahman S, Awoyinka L, Bennett KM, Weber SM, et a. Feasibility of an Image-Based
Mobile Health Protocol for Postoperative Wound Monitoring. JAm Coll Surg 2018 Mar;226(3):277-286 [FREE Full text]
[doi: 10.1016/j.jamcollsurg.2017.12.013] [Medline: 29366555]

Yadav S, Mishra S. Longitudinal Trial of a Smart Phone Application for Tele—Follow-Up of Thyroid Cancer Patientsin
Context of a Developing Country: Compliance, Satisfaction and Cost-Benefit Analysis. JGO 2018 Oct 01;4(Supplement
2):241s-241s. [doi: 10.1200/jg0.18.96700]

Symer MM, Abelson JS, Milsom J, McClure B, Yeo HL. A Mobile Health Application to Track Patients After Gastrointestinal
Surgery: Results from a Pilot Study. J Gastrointest Surg 2017 Sep;21(9):1500-1505. [doi: 10.1007/s11605-017-3482-2]
[Medline: 28685388]

Castillo E, Mclsaac C, MacDougall B, Wilson D, Kohr R. Post-Caesarean Section Surgical Site Infection Surveillance
Using an Online Database and Mobile Phone Technology. J Obstet Gynaecol Can 2017 Aug;39(8):645-651.€l. [doi:
10.1016/j.j0gc.2016.12.037] [Medline: 28729097)

Chan A, Tetzlaff IM, Altman DG, LaupacisA, Ggtzsche PC, Krleza-Jeri¢ K, et al. SPIRIT 2013 statement: defining standard
protocol itemsfor clinical trials. Ann Intern Med 2013 Mar 05;158(3):200-207 [EREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing eval uation reports of
Web-based and mobile health interventions. J Med Internet Res 2011 Dec 31;13(4):e€126 [FREE Full text] [doi:
10.2196/jmir.1923] [Medline: 22209829]

LewisJR. IBM computer usability satisfaction questionnaires. Psychometric evaluation and instructionsfor use. International
Journal of Human-Computer Interaction 1995 Jan;7(1):57-78. [doi: 10.1080/10447319509526110]

Designation and Credential Position Statement. Nurses Specialized in Wound, Ostomy and Continence Canada.: NSWOCC,;
2018. URL: http://nswoc.cal [accessed 2020-06-30]

SousaVEC, Dunn Lopez K. Towards Usable E-Health. A Systematic Review of Usahility Questionnaires. Appl Clin Inform
2017 Dec 10;8(2):470-490 [FREE Full text] [doi: 10.4338/ACI-2016-10-R-0170] [Medline: 28487932]

Brédart A, Bottomley A, Blazeby JM, Conroy T, Coens C, D'Haese S, European Organisation for Research and Treatment
of Cancer Quality of Life Group and Quality of Life Unit. Aninternational prospective study of the EORTC cancer in-patient
satisfaction with care measure (EORTC IN-PATSAT32). Eur J Cancer 2005 Sep;41(14):2120-2131. [doi:
10.1016/j.€ca.2005.04.041] [Medline: 16182120]

NeijenhuijsKI, Jansen F, Aaronson NK, Brédart A, Groenvold M, Holzner B, et al. A systematic review of the measurement
properties of the European Organisation for Research and Treatment of Cancer In-patient Satisfaction with Care Questionnaire,
the EORTC IN-PATSAT32. Support Care Cancer 2018 Aug;26(8):2551-2560 [FREE Full text] [doi:
10.1007/s00520-018-4243-9] [Medline: 29732482]

Abbreviations

CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth

ED: emergency department

H2T: how?2trak

NSWOC: Nurse Specialized in Wound, Ostomy, and Continence

OHSN-REB: Ottawa Health Science Network Research Ethics Board

PSSUQ: Post-Study System Usability Questionnaire

SPIRIT: Standardized Protocol Items: Recommendations for Interventional Trials

https://www.researchprotocols.org/2022/1/e26717 JMIR Res Protoc 2022 | vol. 11 | iss. 1|€26717 | p. 8

(page number not for citation purposes)


https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2007-vol-5-no-2/298-wcc-2007-v5n2-surgical-site-infection/file
https://dx.plos.org/10.1371/journal.pone.0114016
http://dx.doi.org/10.1371/journal.pone.0114016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25436912&dopt=Abstract
http://dx.doi.org/10.1016/j.ajem.2016.10.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28188056&dopt=Abstract
http://dx.doi.org/10.1016/j.amjsurg.2017.06.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28666581&dopt=Abstract
http://europepmc.org/abstract/MED/29366555
http://dx.doi.org/10.1016/j.jamcollsurg.2017.12.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29366555&dopt=Abstract
http://dx.doi.org/10.1200/jgo.18.96700
http://dx.doi.org/10.1007/s11605-017-3482-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28685388&dopt=Abstract
http://dx.doi.org/10.1016/j.jogc.2016.12.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28729097&dopt=Abstract
http://paperpile.com/b/jPkzaE/mU9yK
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
https://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://dx.doi.org/10.1080/10447319509526110
http://nswoc.ca/
http://europepmc.org/abstract/MED/28487932
http://dx.doi.org/10.4338/ACI-2016-10-R-0170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28487932&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2005.04.041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16182120&dopt=Abstract
http://europepmc.org/abstract/MED/29732482
http://dx.doi.org/10.1007/s00520-018-4243-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29732482&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Valk et a

Edited by G Eysenbach; submitted 06.06.21; peer-reviewed by R Shahriarirad, C Reis, R Staerkle; comments to author 03.09.21;
revised version received 24.09.21; accepted 19.10.21; published 14.01.22

Please cite as:

Valk HA, Garcia-Ochoa C, Fontaine Calder J, Miller T, Rashidi B, Mclsaac C, Musselman R

A Mobile App for Wound and Symptom Surveillance After Colorectal Surgery: Protocol for a Feasibility Randomized Controlled
Trial

JMIR Res Protoc 2022;11(1):€26717

URL: https://www.researchprotocols.org/2022/1/e26717

doi: 10.2196/26717

PMID: 34854816

©Heather Anne Valk, Carlos Garcia-Ochoa, Jessica Fontaine Calder, Toba Miller, Babak Rashidi, Corrine Mclsaac, Reilly
Musselman. Originaly published in IMIR Research Protocols (https.//www.researchprotocols.org), 14.01.2022. This is an
open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocols, is properly cited. The compl ete bibliographic information,
alink to the original publication on https.//www.researchprotocols.org, as well asthis copyright and license information must be
included.

https://www.researchprotocols.org/2022/1/e26717 JMIR Res Protoc 2022 | vol. 11 | iss. 1|€26717 | p. 9
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2022/1/e26717
http://dx.doi.org/10.2196/26717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34854816&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

