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Abstract

Objective: Mobile health platforms have become an important component of pain self-management programs and hun-

dreds of mobile applications are commercially available for patients to monitor pain. However, few of these applications

have been developed in collaboration with healthcare professionals or have been critically evaluated. Manage My Pain is a

user-driven mobile health platform developed by ManagingLife in collaboration with clinician researchers. Manage My Pain

allows patients to keep a “pain record” and supports communication of this information with clinicians. The current report

describes a user engagement study of Manage My Pain among patients at the Transitional Pain Service (TPS) at Toronto

General Hospital, a multidisciplinary clinic for patients at high risk of developing postsurgical pain.

Methods: Patients at the TPS were encouraged to register on Manage My Pain as one component of a larger, non-

randomized prospective study of treatment predictors and treatment enhancement. Uptake of the application and rates

of registration, use, and retention were tracked for 90 days.

Results: Of the 196 patients who consented to the larger study, 132 (67%) also provided consent to the Manage My Pain

component, indicating that they found this to be an acceptable treatment adjunct, and 119 (61%) completed registration.

Of those who used the app, 67.9% and 43.2% continued to use Manage My Pain beyond 30 and 90 days, respectively. On

average, users engaged with the app for 93.14 days (SD¼ 151.9 days) logged an average of 47.39 total records (SD¼ 136.1).

Conclusions: Manage My Pain was found acceptable by a majority of patients at an academic pain management program.

Rates of user registration and retention were favorable compared to those reported by other applications. Further research

is needed to develop strategies to retain users and maximize patient benefit.
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Introduction

Self-management approaches are a mainstay of chronic
pain programs and critical to long-term success.1 Over
the past decade, mobile health platforms have become
a frequent component of pain self-management.2

Generally, these applications are developed as an inde-
pendent adjunct to medical treatment, designed to aug-
ment self-management practices such as tracking of
pain intensity levels and communication with medical
professionals.3 Use of such applications is increasingly
called for to reduce the treatment gap, improve access
to pain management, and support the efficacy of self-
management interventions.4,5

This has led to a notable divide between commer-
cially available apps that are easily accessible but have
been developed without patient or provider input, and
those developed in academic research settings which
have been subjected to rigorous research but are not
publicly available. Thousands of health management
applications are currently available to the public
through smartphone application stores.2,3

Notwithstanding their ubiquity, there are major limita-
tions with these commercially-available applications,
including lack of input from users (people with pain),
researchers, or health care providers as well as lack of
publicly-available research on app engagement or clin-
ical outcomes associated with application use.3,6 In
contrast, a recent meta-analysis of academically-
driven apps supported the ability of these apps to
reduce pain intensity and improve quality of life.2

However, none of the apps featured in the meta-
analysis were commercially available and only one
described plans for commercial development.7 This
dichotomy highlights the need to identify applications
that are both readily available to patients and devel-
oped with input from users, healthcare personnel, and
researchers knowledgeable about pain.8

Manage My Pain (MMP) is a user-driven mobile
health platform developed by ManagingLife.9–11

MMP was first developed as an independent,
commercially-available application designed to allow
users to track their pain on a daily basis and provide
reports to facilitate communication of this information
to healthcare providers. After over 100 iterations of the
application, incorporating user beta-testing as well as
user feedback and reviews, in 2016, ManagingLife part-
nered with the Transitional Pain Service (TPS) at the
Toronto General Hospital, a multidisciplinary clinic
dedicated to identification and treatment of individuals
at risk of developing chronic pain after major sur-
gery.12 This partnership facilitated further development
and refinement of the application through creation of a
scientific advisory committee consisting of clinical
researchers with expertise in pain and focus group

discussions with health care providers.9 After research
ethics board approval and institutional approval
regarding privacy issues, patients at the TPS were
encouraged to use Manage My Pain throughout treat-
ment as an adjunct to self-management and to aid with
clinical decision making.

The current manuscript describes patient engage-
ment during a pilot study examining the use of MMP
in conjunction with clinical care at the TPS. At their
initial visit to the TPS, patients were encouraged to sign
up for the application at clinic intake and to use MMP
throughout treatment. The aims of the current study
were to evaluate the rate of uptake of the application in
the TPS and to describe patterns of activity among
MMP users.

Materials and methods

Participants

Data were collected on 196 consecutive patients who
consented to participate in a prospective study of treat-
ment predictors and MMP for treatment enhancement
in the TPS. The study was approved by the research
ethics board at the University Health Network (REB #
16-5109-AE). Participants were patients who had been
referred to the TPS for management of postsurgical
pain and complex chronic pain. Patients are referred
to the TPS through one of the following care pathways:
1) prior to surgery due to risk factors for postsurgical
pain and opioid use; 2) by the Acute Pain Service after
surgery; 3) by surgeons or primary care physicians due
to persistent postsurgical pain and complex chronic
pain. Participants were recruited into the current
study at their first encounter with TPS staff.
Eligibility criteria included having a pain condition
requiring management in the TPS and sufficient
English fluency to engage with the app. The majority
of participants identified as female (53.4%) and the
average age was 47.6 (SD¼ 13.3). Data collection
occurred between February 2017 and August 2019.

Procedure

The current report details one aim of a larger, non-
randomized, prospective study of treatment predictors
and use of MMP for treatment enhancement in the
TPS. Interested individuals were able to consent sepa-
rately to each aim of the study, which included use of
MMP, blood draws, and permission to link patient
data with large, independent patient registries.
Patients who consented to use MMP were provided
with instructions on how to install and set-up the app
and, when possible, were guided through this process
by the research coordinator. Patients were also
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provided with a unique identifier within the application

so that internal app records could be matched with

participant IDs within the larger study. Patients were

then encouraged to use the app during the course of

standard treatment. All patient activity prior to each

clinic visit, participant summaries from MMP covering

the time since previous visit were shared with medical

providers. Patient records from MMP were down-

loaded at the conclusion of the study and matched to

demographic information (e.g. Age, Gender), collected

as part of the larger study. All participants who used

MMP agreed to share the data entered into the app

with the clinical and research team. However, uptake

of medical providers viewing this data via the monitor-

ing portal features was not tracked in a systematic

fashion.

Manage My Pain

MMP is a user-driven mobile health application

designed by ManagingLife. There are three central

features of MMP. The first is a “pain record” that
asks users to complete a single pain intensity numerical
rating scale (from 0, no pain, to 10, worst ever), pre-
sented on a slider, with the option of answering 8 addi-
tional questions regarding pain characteristics
(Figure 1(a)). These questions are designed to take
less than 60 seconds to complete and capture pain loca-
tions, associated symptoms, character of the pain,
aggravating factors, ineffective treatments, alleviating
factors, pain timing, and environmental factors. A
second feature of the app is a “daily reflection record”
that asks users “what did you do today that mattered
to you?” and rate on a scale from 0, nothing, to 10,
everything I wanted, the extent to which users engaged
in meaningful activities that day, with the option to
specify meaningful activities (Figure 1(b)). An impor-
tant feature of MMP is the ability of users to share
their app data via a randomized user ID with the clin-
ical and research team, who can then access a summary
of a patient’s ratings and activities (Figure 2).9 In the
context of the current study, research staff accessed

Figure 1. (a) Image of the pain record screen from Manage My Pain. (b) Image of the daily reflection record from Manage My Pain.
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Figure 2. Manage My Pain clinician report summary page.
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participant’s MMP summary and shared this with

medical providers prior to visits.

Data analysis

Descriptive statistics were used to evaluate uptake of

the application and user retention. Uptake was defined

as the proportion of participants who consented to the

MMP portion of the larger study. User retention was

defined as the proportion of users who were still active-

ly logging records in the app at 1 day, 7 days, 14 days,

30 days, and 90 days Users were defined as individuals

who became active within the app (i.e. logged at least

one record). Non-parametric correlations were used to

examine bivariate relationships between duration of

use and the number of records completed in the app.

Results

Uptake and registration

Figure 3 describes patient recruitment into the study,

uptake of the application, and registration on the app.

382 consecutive patients were screened for the study.

Of these, 196 provided consent to participate in any

component of the larger study and 132 found MMP

acceptable and consented to participate in the app

component of the study. Of the 132 participants who

consented to the MMP portion of the study, 119 suc-

cessfully registered an account within the app. Of the

119 participants who registered for MMP, 81 (68%)

became active users reflected by having completed at

least one record (either pain record or daily reflection),

reflecting that the app had been downloaded and used.

Duration and type of MMP use

Figure 4 depicts the proportion of participant users (i.e.

those who downloaded and completed at least one

record on the app) who continued to use the app

after 1 day, 7 days, 14 days, 30 days, and 90 days.

Overall, 35 participants (43.2% of users) were still

using the app after 90 days. The periods of greatest

attrition occurred at on-boarding, prior to any use

(30 participants, 27%), between 1 day and 7 days (10

participants, 9%), and between 30 days and 90 days (20

participants, 18%) after registration. The median dura-

tion of activity was 56.5 days (IQR¼ 13.5 – 176).
As described above, the app prompts participants to

complete a pain record and daily reflection record every

day. Combined, participants logged a median of 8 total

records (IQR¼ 3–41.25). The median number of pain

records completed was was 7 (IQR¼ 2.75–33.5) and the

median number of daily reflections was 2 (IQR¼ 0–9).

The number of days of app use was positively correlated

with total number of records (Spearman’s q¼ 0.86,

p< 0.001), number of pain records (Spearman’s

q¼ 0.85, p< 0.001), and number of daily reflection

records (Spearman’s q¼ 0.75, p< 0.001).

Discussion

The current report details the usage of Manage My

Pain (MMP), a user-driven mobile health pain self-

management application, amongst patients at the

Transitional Pain Service (TPS), an academic pain

treatment program designed to treat individuals at

high risk for the development of chronic postsurgical

Recruited in study
n = 196

Consented to MMP
n = 132 (67.3%)

Registered for MMP
n = 119 (60.7%)

Users of MMP
n = 81 (41.3%)

Drop-off
n = 64 (23.0%)

Drop-off
n = 13 (9.8%)

Drop-off
n = 38 (31.9%)

Figure 3. Flow diagram of participants who became MMP users.
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Figure 4. Percentage of users retained over the first 90 days after
registration with MMP.

Slepian et al. 5



pain and/or prolonged opioid use. Of the participants
who agreed to participate in the larger study, 67%
found the app to be an acceptable addition to treat-
ment and 61% proceeded to register for the applica-
tion. More than half of those who registered for MMP
continued to use the app for at least 30 days.

The rates of user retention described in the current
report are similar to those reported in other studies of
health applications. In general, there is both low
uptake and high rates of attrition for all applications,
regardless of focus (e.g., media, retail, lifestyle, etc.).
Indeed, recent industry reports indicate that it is not
unusual for more than 70% of app users to disengage
within 90 days,13 and that this rate may be as high as
85% for health related apps.14 In that respect, rates of
disengagement from MMP are lower than the larger
population of app users. In empirical reports, rates of
user retention after 90 days for mobile health applica-
tions range greatly, from as low as 10% of users
retained, to over 90% retention.15,16 Thus, in compar-
ison to other health applications, MMP has generally
favorable uptake and attrition rates.

There are several factors specific to the TPS that
could be barriers to user retention with MMP. The
TPS is a tertiary care, academic medical clinic located
in a large urban center that serves a large catchment
area and diverse patient population. Physical or socio-
economic barriers may have limited patient ability to
engage with MMP. Furthermore, the fast-paced clini-
cal environment of the TPS and the Toronto General
Hospital may have limited time available to fully
instruct the patient on the app or provide education
as to the benefits of MMP.

Future research should examine strategies to
enhance patient motivation to use MMP or other
mobile health applications. Recent reviews have
highlighted the need to align mobile health applications
with formal theories of motivation and health behavior
change.4,15,17 For instance, the addition of motivation-
al enhancement components to a mobile health appli-
cation has recently been linked to improved
engagement.18 Although further study of engagement
moderators is needed to identify promising interven-
tion targets, the inclusion of educational materials
focused on promoting self-management or interven-
tional components to enhance perceived app utility
may bolster engagement. Such strategies could be facil-
itated either by clinical staff or through application
development. Moreover, these issues might benefit
from targeted intervention delivered soon after regis-
tration. In the current study the largest drop off was
between registration and 7 days post-registration.
Educational or motivational materials that are includ-
ed in the registration process or delivered shortly after
registration may efficiently reduce attrition.

It is clear that times are changing. Digital informa-
tion collection and management have the potential to
reduce the treatment gap and optimize and transform
healthcare.5 Patients are more and more ready to
engage with mobile technology and web-based interfa-
ces as part of their healthcare utilization. However,
hospitals are large and complex organizations, and per-
sonal health information is very sensitive – so in this
context, the shift to digital information management is
challenging and slow. Barriers to integration of digital
solutions into health care will need to be addressed at
the institutional level. In addition, a key question that
will need to be addressed is whether this new digital
health architecture works best when patients or medical
providers are custodians of patients’ personal health
information. The advantages of settling these questions
and finding ways to integrate hospital care and mobile/
web based technologies are clear. For example, patients
who live in remote areas, in particular, may benefit
from the increased visibility afforded by data that can
be collected between hospital visits. For this approach
to be successfully implemented, health care providers
must also be ready to embrace change; educating
patients on the benefits of mobile health solutions,
and reviewing remote data that is collected between
visits. In summary, while digital innovations such as
MMP have great potential, there are major issues to
be addressed at the institutional, health provider, and
patient level in order to make the leap to the digital
future of health care.

Conclusion

In summary, MMP was an acceptable treatment
adjunct for the majority of patients in the TPS and
rates of user retention at 30 and 90 days were as favor-
able as those reported by other mobile health applica-
tions. Further research is needed on strategies to retain
users and motivate app engagement. Manage My Pain,
developed through collaboration among industry, aca-
demia, and healthcare providers, is a promising pain
self-management application that is both acceptable
and easily available to patients and positioned to
undergo rigorous scientific evaluation.
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