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Background Information
The world’s population continues to age. A baby born in the U.S. in 1900 had a life
expectancy of around 50 years, while one born in 2000 has an estimated life expectancy of
around 80 years. This trend is taking place in developed countries and many developing
countries as well. The total number of older adults on the planet is expected to increase from
around 800 million to over 2 billion by 2050.1 One leader described the gains in life
expectancy and the impact this will have on societies as the “defining challenge of our age.”2
Advancing age is associated with many chronic conditions. The incidence of diseases
such as cancer, arthritis, diabetes, heart failure, and dementia increases with age. As the
number of chronic conditions increases, an individual’s risk of developing difficulties
performing activities such as bathing, dressing, and walking; being hospitalized; and dying,
also increases. Having multiple chronic conditions leads to substantial health care costs.
About 70% of all health care spending in the U.S. goes to care provided to individuals with
two or more chronic conditions.3 Researchers have coined the term “burden of chronic
illness” when referring to the profound impact chronic conditions have on aging individuals,
their families, and the society at large.
Chronic pain is one of the most common and disabling conditions that adults face as
they age.4 In one survey of adults ages 65 and above living in the U.S., more than 50%
reported experiencing bothersome pain in the past month.5 Similar findings have been
reported in studies of older adults living in Australia, Europe, and Asia.6 The current
definition of chronic pain is any type of pain that persists beyond the expected time of
healing, which is typically 12 weeks.7 Chronic pain is more than just an unpleasant sensation;
it can negatively affect a person’s emotions, they way they think, and what they do.4,6 Painful
musculoskeletal conditions (e.g., osteoarthritis, chronic back pain) are especially common in
older persons.4,6,8 Chronic pain that occurs through damage to the nervous system with
diseases like diabetes and shingles, known as neuropathic pain, occurs commonly among
older individuals. Other types of chronic pain are also common in older adults, including
cancer pain and pain that occurs as a consequence of cancer treatment.4,6,8
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Chronic pain is a significant public health problem.4 Individuals with (versus those
without) chronic pain are more likely to develop impairments in physical functioning (e.g.,
ability to walk without the need of an assistive device), perceive their health to be poor,
develop depression, experience social isolation and anxiety problems, and experience
falls.4,6,8 Sadly, having chronic pain also increases a person’s risk for thinking about (as well
as carrying out) suicide.9-14 Given the costs of treatment and the many impairments
associated with this condition, chronic pain poses a significant economic burden at a societal
level.4,6,8 Despite the fact that chronic pain is common and frequently disabling, it is often
undertreated, particularly among older adults.4,6,8 This finding has been documented in many
different healthcare settings, including hospitals, nursing homes, emergency rooms, and
primary care practices. There are several reasons why this happens, including barriers at the
patient- (e.g., many older adults believe that pain treatments are dangerous or that pain is
something that should be endured), provider- (e.g., not enough education about how to
manage pain), and system- (e.g., many treatments are very costly, while others are not
available in many communities) level.4,6,8,15
Over the past 15 years, a number of efforts have been undertaken to address the
problem of poorly treated pain. These efforts have included: 1) educating healthcare
providers (e.g., nurses, physical therapists, and physicians) about optimal ways to assess and
manage pain; 2) creating a new subspecialty, i.e., Pain Medicine, in the U.S.; 3) developing
and implementing guidelines on how to optimally assess and manage pain in older
persons;16,17 4) mandating that healthcare systems in the U.S., including hospitals, nursing
homes, and doctors’ offices ask patients at each visit whether they are experiencing pain and
if so, how severe is it; and 5) publishing more research that can help clinicians make more
informed decisions about how best to assess and treat pain. Despite these efforts, the
healthcare system’s ability to effectively manage patients’ pain in many countries continues
to be poor.18-21 These results indicate an urgent need for new approaches to improve how
pain is assessed and managed. New approaches are particularly needed in the care of older
adults given that pain is so common and often undertreated in this group.
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Can New Technologies Improve the Way Pain is Assessed & Managed?
Given the rapid increase in the number of aging adults living with multiple chronic
conditions including chronic pain, rising healthcare costs, and a shortage of caregivers to
help care for older individuals with multiple chronic conditions, many experts have asked
whether emerging technologies (in particular mobile technologies) can help to address these
important and related challenges.
While there is no agreed upon definition for mobile health (referred to hereafter as
mHealth), the World Health Organization defines mHealth as the “practice of medical and
public health through the use of mobile devices.”22 A related definition is “the provision of
health services and medical and public health practices delivered via mobile devices, mobile
phones, patient monitoring devices, personal digital assistants, and other wireless devices.”23
These devices often take the form of applications (referred to hereafter as apps) that can be
stored on portable devices such as tablets and smart phones and also include wearable
devices. These devices have the ability to:
• Track/Monitor Symptoms and Goals Over Time: Many apps allow individuals to
enter health information to include pain score, mood score, and activity level, while
others allow the entry of data such as an individual’s weight, blood pressure, glucose
level, exercise endurance, etc. Some of the information can be tracked automatically
by the devices (e.g., amount of time spent in one spot, number of steps taken on a
given day) so there is no need for an individual to enter the information. Many of the
devices can analyze the information to help a device user determine whether a given
condition (e.g., the level of pain a person experiences) is changing over time or
whether certain goals (e.g., amount of exercise performed daily) are being met.
• Deliver Health Interventions: Many apps now provide instruction in specific
techniques such as mediation, yoga, tai chi, etc. An example might be a brief video
that is displayed on the screen of a phone or tablet that illustrates how to perform a
certain maneuver such as a tai chi movement. In addition, many health-related apps
provide general education about a given condition.
• Provide Reminder Prompts: This might take the form of a text message reminding an
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individual to engage in a specific activity such as taking a medication at a certain time,
engaging in techniques learned during a recent therapy session, or getting more
exercise. A number of studies have evaluated reminder prompts delivered as text
messages to individuals’ phones as a way to encourage them to take their medications
as directed. These studies found that individuals who received the prompts were
more likely to take their medications on a regular basis than individuals who did not
receive the reminder prompts on their devices.24
• Share Information: Many devices allow for the wireless transmission of information.
Various types of information that individuals might record on their devices can be
sent directly to their physician, other healthcare providers, or loved ones. This might
take the form of an individual’s daily pain, mood, and physical function scores over a
defined period of time, which could be sent to their physician prior to a scheduled
office visit. The results could be reviewed at the time of the visit and decisions could
be made about whether to change treatment based on the findings.
• Enhance Socialization: Many devices provide ready access to the Internet, where
individuals can send or receive email messages and access social networking sites
(e.g., Facebook, Twitter, and/or Instagram) and other online communities. Given
that many older adults with chronic pain report social isolation, this function could
help to increase an individual’s ability to socialize with others.
• Serve as a Way of Distracting Individuals From the Experience of Pain: Helping
patients to engage in thoughts or activities that distract their attention from pain is a
commonly employed technique in many psychological treatments for patients with
pain. Research suggests that mHealth devices can provide “immersive experiences”
serving as effective distraction from an individual’s pain stimuli.25,26
• Educate Affected Individuals: Access to the internet allows individuals to educate
themselves about a given health condition, including evidence-based approaches to
its assessment and management as well as new treatments that may provide value.
• Streamline Activities Required to Manage Chronic Conditions: This ability automates
certain chronic condition management activities such as the need for medication
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refills. Walgreens, a large U.S.-based pharmacy chain, has created a popular app that
allows consumers to scan a barcode on a prescription. This information is sent
electronically to their pharmacy prompting renewal of the medication. The app allows
individuals to avoid the hassle of (and the time spent) requesting medication refills
over the telephone.
• Facilitate Research/Generate New Knowledge: This benefit could occur if large
numbers of individuals agree to enter information over time using one or more
mHealth tools. The results generated by this group of individuals could be collected
and analyzed to better understand the impact of a given chronic pain condition on
affected individuals. Research directed at determining whether a type of treatment
could be delivered using mHealth tools (e.g., an app that teaches patients how to do a
series of back stretching exercises) could provide new information about the value of
specific treatments for various chronic pain conditions.

How Many Applications Are Currently Available and Are They Used?
Individuals with Android phones had access to as many as 2.2 million apps in June
2016.27 The corresponding number of apps for individuals with Apple devices (e.g., iPhone,
iPad) was 2 million.27 The total number of apps judged to be health-related, as opposed to
those designed primarily for entertainment, news, social networking, or games, was
259,000.28 Only a small number of health-related apps, however, have had success. In one
report published in 2015, “a mere 36 apps comprised 50% of all downloads of all healthrelated apps,” indicating limited to no use of the vast majority of apps on the market.29 In
contrast to this finding, the adoption of health-oriented devices (e.g., wearable devices such
as the FitBit or Apple Watch, “smart” health electronics) continues to grow rapidly.30
However, this growth is likely taking place with younger to middle-aged adults who may be
more tech savvy than older adults. Finally, only limited research has been conducted to
determine how often and for how long individuals continue to employ apps over time. Some
research suggests that many adults who download the apps do not use them citing concerns
such as privacy, hidden fees they were not aware of, and waning interest.31
Although many questions remain about older adults’ willingness to use, as well as
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their actual use of, mHealth devices and health-related apps, these technologies present an
exciting opportunity to change how individuals age in the coming century. This change is
most likely to happen if the technology is created in a manner that unequivocally meets the
needs of older adults. Meeting older adults’ needs through technology applications is a
concept that has been referred to as “gerontechnology.”32

What is Known About Older Adults’ Use of and Attitudes Regarding These Technologies?
Younger (vs. older) adults are still far more likely to regularly access the internet and
download apps on their mobile phones and other devices. This age difference, i.e., greater
numbers of younger (vs. older) adults purchase and use the devices, is often referred to as
the “digital divide.” However, internet and mobile phone use is becoming increasingly
commonplace among older adults. Surveys indicate that mobile phone use by individuals
ages 60 and above continues to increase rapidly.33 As of 2012, approximately 2 in 3 older
adults reported accessing information via the internet, more than 3 in 4 owned a mobile
phone, and more than 1 in 4 reported owning a tablet.33 Another survey found that older
adults were more likely to own a mobile phone as opposed to a desktop or laptop
computer.34 While young adults continue to be the group most likely to use Facebook, older
adults are accessing this social network site in increasing numbers. Among older adults who
go online, two-thirds access social networking sites such as Facebook, MySpace or
LinkedIn.35 Finally, a recent survey of smartphone users found that 37% of older versus
18% of younger smartphone users were more likely to describe their smartphone use as
“connecting” versus “distracting,” suggesting that older adults are more likely to rely on their
phone as a way to socialize.36
Surveys indicate that older adults are interested in using mobile tools to help them
manage their chronic illnesses.37 Various surveys have been conducted to identify the factors
that motivate older adults to use mobile phones.31,38-40 These factors include enjoyment that
results from use of the device, a sense of safety, ability to connect with others, freedom, and
social influence, i.e., the influence of others that are using the devices. Other factors felt to
increase the likelihood that an older adult will use mHealth technologies include: 1)
perception that the device provides a clear benefit to the user; 2) confidence in a person’s
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ability to learn how to use the device in order to obtain a benefit; 3) availability of training
(e.g., tutorial programs that teach a user how to operate a device); 4) access to support and
assistance if needed when learning how to operate a device; 5) functionality, i.e., are the
elements that have to be performed (e.g., viewing information on a screen, hearing a
message or a prompt, pressing buttons or other elements of the device) easy to learn and
carry out?; and 6) the individual’s social network, i.e., an older adult is more likely to use a
new technology if other members of her/his social network such as family members and
friends are also using it.37 Barriers to adoption of mHealth devices among older adults
include cost, fear of technology, complexity of the device, and desire for privacy.31
Studies have been conducted of older adults with chronic pain to gauge their attitudes
and beliefs about the new technologies.41-43 In one study, older adults shared that the
following conditions could increase their chances of using mHealth devices to help them
manage their pain problems.41 Many of the factors are the same as those reported above and
include: 1) receiving appropriate training in the use of a device before they start using it; 2)
tailoring the devices so that they could be used by older adults with various physical
limitations (e.g., accommodating persons who have vision or hearing problems); 3) ability to
obtain support/assistance if questions arise once they begin using the device; 4) using
wearable/portable devices instead of wall or home mounted devices; and 5) being informed
that use of the device could help to improve their condition, i.e., is there evidence that
persons who use an mHealth device (versus those who don’t) are more likely to achieve
favorable results? Older adults in this study also identified factors that would cause them not
to use the devices. These included concerns about: 1) device malfunction; 2) high cost, 3)
poor technologic literacy; 4) older adults’ memory deficits, and 5) keeping their health data
private.
In another study of older adults with chronic pain, researchers inquired about
participants’ attitudes to smartphones/apps as a way of helping them to take pain
medications on a regular basis.42 Many participants did not see any value in using
smartphones and apps. These participants felt that their current strategies for obtaining
prescribed medications and taking them on a regular basis were already working well. This
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finding reinforces the notion that potential users of mHealth tools need to perceive a clear
benefit to the use of a given device before they will adopt/use it.
A third study of older adults with chronic pain found broad acceptance of the use of
these tools as a means of providing healthcare to older adults with chronic pain, particularly
if it did not replace in-person care.43 Acceptance of the technology was strongly linked to the
level of social support. Those who lived alone or did not have relatives living nearby were
more likely to be open to using the new technology than those who lived with others or had
relatives living nearby. The authors of the study also reported that participants’ openness to
the use of the technology might change if they believed that the technology would reduce
visits from health professionals such as social workers and nurses.
These results highlight many challenges and opportunities for increasing the use of
mHealth devices and health-related apps by older adults with chronic conditions, including
those with chronic pain. The research conducted to date suggests that older adults are
interested in using these tools as a way to manage their pain conditions. The results provide
strong support for future research to address the concerns listed above, including the
development of tools that are easy to use and associated with a clear perception of benefit
among older users. Tools are most likely to be adopted if they can be 1) implemented along
with initial education/training that instills confidence in an older person’s ability to use the
device successfully over time, and 2) supplemented with ongoing support when questions
arise.

mHealth Technologies for Use by Individuals with Various Pain Conditions
Studies of mHealth tools for use by individuals with pain are summarized below, and
include formal reviews of various apps on the market designed for individuals of any age
with chronic pain conditions, as well as research examining mHealth devices used by older
adults with chronic pain. Because so few studies have evaluated the benefits and risks of
these technologies among older adults, studies that examined mHealth tools in individuals
younger than 65 years of age are summarized below. Several studies that have examined
these devices to help older adults manage conditions other than chronic pain are also
summarized to highlight their potential more broadly in older populations.
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Reviews of mHealth Applications (Apps) on the Market
Hundreds of apps have been developed for use by individuals with pain problems,
e.g., those with back pain, arthritis, fibromyalgia, headache. Some of the apps are free while
others have to be purchased from online stores. At least 5 reviews have evaluated mHealth
apps for use by individuals with pain.44-48 The findings from these studies are remarkably
similar and include the following:
• Most apps focus primarily on educating individuals about their pain condition(s) and
how to optimally manage pain. That is, most apps provide education.
• Many apps allow individuals to enter information (e.g., pain and mood scores) that
can be analyzed and displayed on a screen, allowing users to determine whether
changes are occurring over time. For example, determining whether the level of pain
decreases after starting a new treatment.
• Some apps (fewer than half analyzed in the reviews) provide skills training, i.e., teach
individuals how to perform a specific technique/activity such as breathing exercises,
tai chi, and meditation, as a means of reducing a person’s pain.
• Few apps allow a user to send the recorded information electronically to their
physician, another healthcare provider, or a loved one.
• Few apps mention any risks that may be posed as a consequence of using them. With
any health intervention, there is always the possibility that a given drug or treatment
may benefit or possibly harm an individual.
• Most apps did not say whether key stakeholders (e.g., individuals who have the
condition that is supposed to be helped by the app, caregivers who may provide help
to the individual at home, physicians and other healthcare providers who have the
responsibility of delivering care to affected individuals) played any meaningful role in
the design and testing of the apps. The researchers conducting the reviews concluded
that the likelihood that this happened (i.e., stakeholder involvement in design and
evaluation) was very low.
• Many apps made claims about various benefits that were likely to occur if an
individual used them. However, in almost all cases these claims were not supported
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by any evidence. Supporting evidence could take the form of reporting results from a
study that evaluated individuals with a given condition such as back pain and found
that individuals who used the app were more likely to achieve a desirable outcome
such as less pain, better function, improved sleep, etc. than those who did not use the
app.
These findings point to the need for 1) involvement of key stakeholder groups, i.e.,
individuals who have the condition of interest, caregivers of affected individuals, and
healthcare providers in the design and testing of pain-related apps, 2) research that
determines the actual benefits and risks associated with use of the tools, and 3) more
oversight/regulation regarding how apps are advertised to prospective users.

Studies Evaluating mHealth Tool Use by Older Adults With Chronic Pain
A search of various sources found only three studies that examined mHealth tools for
use by older adults with chronic pain. One study examined the feasibility of having older
adults with osteoarthritis of the knee record their pain scores using an app on their mobile
phones.49 The investigators asked participants to record their pain levels on a daily basis
using a paper survey and the app that had been placed on their mobile phones. The
investigators found that both methods (paper and phone) produced almost identical results
and that participants had no difficulty entering the information onto their phones. The
authors concluded that collecting information regarding an older individual’s pain level using
mobile phones was feasible and may provide benefits in the delivery of healthcare to aging
adults with osteoarthritis.
In the second study, researchers asked older Spanish-speaking adults with chronic
pain to watch a video shown on a portable computer in a waiting room prior to seeing their
doctor.50 The video educated patients about the importance of communicating specific
information about their pain (e.g., its severity, location, and impact on function) to the
physician during the visit. The computer program also encouraged patients to practice what
they might say to their doctor about their pain prior to the visit, which was a type of
coaching. Participants who received the intervention (watched the video and received the
computer-based coaching) did not report any reductions in pain one month after they visited
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their doctor, but they were prescribed more strong pain medications. The authors concluded
that the intervention may have increased participants’ confidence in communicating their
pain concerns, which led to physicians prescribing strong pain medication to this group.
Finally, in an ongoing study that is taking place in the U.S., researchers are enrolling
older adults with osteoarthritis of the knee who receive an injection in the affected knee.51
The medication that is injected into the knee joint is intended to enhance the knee’s
lubrication and shock absorption. After the knee injection, half of the participants in the
study are asked to 1) wear an activity monitor that tracks the number of steps taken each
day, 2) use a smartphone app that tracks their pain, mood, and quality of sleep ratings, and 3)
read educational materials about the benefits of walking. The app has the ability to compare
the number of steps taken on any given day and uses this information to send text messages
to participants to either maintain or increase their level of physical activity based on their
previous amount of walking. The remaining participants are individuals enrolled in a ‘control
arm.’ This group receives the knee injections, literature that describes the benefits of
walking, and wearable activity monitor but do not have access to the app. The investigators
will examine both groups’ pain and physical activity levels, their mood scores and how fast
they can walk 20 feet at 1, 2 and 3 months after receiving the knee injection.
As of March 2017, few studies have 1) examined mHealth tools as a way of
improving how we assess pain or deliver non-drug treatments to older adults with chronic
pain or 2) determined whether the effects of a treatment can be enhanced using these tools,
e.g., by reinforcing use of certain pain-reducing behaviors such as practicing meditation.
More studies are needed to assess the benefits and risks of mHealth tools among older adults
with various chronic pain conditions. Another shortcoming is that few apps have been
evaluated using the most rigorous tool to determine whether a given intervention provides
benefit, i.e., by conducting large-scale randomized controlled trials. Finally, it will be
important to learn what types of outcomes (e.g., less pain, the ability to socialize more, the
ability to ambulate more without pain) are perceived as important to achieve by older adults
with chronic pain when using the devices.

Studies of mHealth Tool Use by Adults (Not Older Adults) With Pain
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A search of various sources found that a larger number of studies have evaluated the
role of mHealth tools in younger persons (individuals younger than 65 years of age) with
chronic pain. A few key studies in this category are described briefly below.
In one study researchers enrolled 25 adults with cancer pain and evaluated the
feasibility and acceptability of delivering a psychological therapy designed to help patients
cope with pain and other burdensome symptoms.52 The therapy was delivered to patients in
their own homes via computer. The therapist and patient communicated via skype (patients
and therapists spoke with one another and saw a live picture of each other on their computer
screens in real time). Of the four scheduled therapy sessions, study patients participated in an
average of three sessions. Participants rated the program quality as good or excellent.
In a second study, 68 participants with chronic pain were asked to download an app
on their phone that then prompted them to enter pain, pain interference, and mood scores
over a 4-week period.53 Half of the participants received text messages on their phones twice
every day that contained a positive message designed to provide support and encouragement. At the end of the 4-week study, participants who received the supportive text
messages reported less pain and lower amounts of pain interference compared to those who
did not receive the messages.
In another study, investigators enrolled 600 individuals under the age of 65 with a
history of back pain.54 One-third of the participants received access to a program that could
be used on their phones, tablet computers, or desktop computers. The program provided
education about optimal ways to manage back pain and back pain flares, and also included
an activity-monitoring component that allowed this subgroup of participants to develop their
own tailored approaches to managing their back pain. Finally, participants in this subgroup
received twice weekly email messages that were positive and affirming about their ability to
manage their back pain. Measures of pain were compared in this group to two other groups
of participants: One group received 8 email messages over the 8-week study that encouraged
them to access information about back pain on the internet, while the other group received
usual care, which meant they were asked to continue what they were already doing for their
back pain. Participants who received the mHealth intervention did much better (reported
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less pain, fewer back pain flares) than participants in the other two groups.
In a fourth study, investigators enrolled 105 patients younger than 65 years of age
with chronic pain and trained them how to use an app on their phones that allowed
participants to 1) enter information about their pain level (after receiving a prompt to enter
this information on a daily basis), 2) establish personal goals, and 3) access education about
various pain topics, including optimal ways to manage pain.55 All 105 study patients were
asked to record information daily over a 3-month period. All participants also received a
FitBit (a physical activity tracker worn around the wrist) that allowed them to track their
daily activity levels. Finally, half of the participants received weekly supportive messages
about their progress (delivered via a text message on their phone), and also could
communicate (by sending text messages) with a member of the research staff if they had
questions during the study. The remaining 50% of participants could not communicate with
members of the research team. Participants found the app easy to use and most reported
they would be willing to continue to use the app after the study was over. Over the course of
the 3-month study, participants entered information about their symptoms approximately
30% of the time (reported data on 30 out of 90 days).
These findings indicate that it is feasible to use the new technologies to deliver
interventions to individuals with chronic pain who are less than 65 years of age and that
most participants judged the quality of care delivered using these devices as good to
excellent. 	
  

Studies of mHealth Tool Use by Older Adults With Chronic Conditions Other Than Chronic Pain
We identified four studies that evaluated older adults’ use of mHealth tools with
chronic conditions other than pain.56-59 One study evaluated older adults’ use of four apps
designed to help them manage medications taken on a daily basis.56 Most participants in this
study felt they could carry out the tasks the app asked of them, but did not see this approach
as offering any distinct advantage over what they were already doing with respect to
medication management. A second study evaluated older adults’ use of a website program
entitled iCanFit designed to promote physical activity among seniors.57 Participants provided
feedback about how easy (or hard) it was to use the program and how satisfied they were
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completing the computer tasks. Most participants in this study reported high levels of
satisfaction and perceived usefulness with the computer program.
In the third study, researchers enrolled older adults with diabetes and evaluated their
ability to use an app designed to help them keep track of their glucose readings. The results
entered into the mobile devices were then sent to their physicians.58 Participants felt that
much more information should have been provided regarding additional explanations about
how to use the app. In the fourth study older adults with mobile phones who did not
exercise regularly were enrolled.59 Half of the participants received a booklet about the
benefits of exercise and 5 text messages each week encouraging them to exercise over the
12-week study. The remaining participants got the exercise booklet only. Participants that
received the booklet and reminder text messages (vs. those that got the booklet only)
increased their physical activity over the 12-week study period.
These results indicate that research evaluating the role of mHealth and online
programs for use by older adults is at an early stage but expanding. Most studies to date have
focused on evaluating older adults’ experiences using the tools, rating how easy or hard it
was to use them. They underscore the importance of having older adults rate the usefulness
and perceived value of these devices and of having older adults provide direct feedback as to
how the devices can be optimally adapted to best meet their needs.

Summary Review
The health of aging populations in most developed countries has not kept pace with
improvements in life expectancy. Many older adults spend their final years coping with and
managing the consequences of multiple chronic conditions. One of the most common and
disabling conditions that older adults face is chronic pain. U.S.-based health systems are not
good at caring for patients with chronic pain, particularly those who are older. Numerous
initiatives have been undertaken to address the problem; these efforts have been necessary
but ample research indicates that there is substantial room for improvement.
Experts have asked whether mHealth technologies can improve the way chronic pain
is managed. Much of the work to date has focused on the development of apps that can be
stored on portable devices such as tablets and smartphones. As of 2016, the total number of
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apps available to users was around 2 million. Approximately 10% of the apps are designed to
help individuals improve their health generally or help them manage specific health
conditions. These devices have the potential to help individuals with chronic pain engage in
activities/behaviors such as performing specific exercises, taking medications as prescribed
by their physician, and using mHealth tools as a way to distract them from pain, which could
help older adults cope more effectively with pain and decrease one’s risk of experiencing
negative health consequences from pain.
Younger adults are still more likely to use smartphones, tablets, and apps as
compared with older adults, but these age differences appear to be gradually narrowing.
Studies of older adults with various chronic conditions, including those with chronic pain,
support the notion that older adults are interested in and willing to try the devices. Factors
felt to increase the likelihood of device use in older adults include a perception that the
device will provide a clear benefit and availability of training to include tutorial programs that
teach a user how to operate the device.
Hundreds of apps have been developed for individuals with various pain problems.
These tools provide mostly education while some allow users to record information about
specific symptoms (e.g., pain and mood) and determine if these symptoms are changing over
time. Most apps claim that individuals will benefit directly if they use the device (e.g.,
experience less pain and improved function), but there is little evidence to support these
claims. There is also little evidence that key groups—potential device users such as patients
and their healthcare providers—have contributed to the design and testing of the devices.
Little information is available regarding possible risks associated with device use and whether
tangible benefits can be achieved by individuals who use them. To date, only a handful of
studies have examined whether mHealth tools can improve how we assess and manage pain
among older adults. Finally, the hypothesis that use of mHealth tools will inevitably lead to
improved care (including better health outcomes) for individuals with chronic pain has yet to
be established. Development of technology has occurred at a pace that has outstripped our
ability to evaluate its value and appropriate role in the healthcare system.60
Gaps
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We reviewed existing research studies for this report and identified gaps that further
research could address. These knowledge gaps are shown in the Table below. To identify the
gaps we used an established method61 that involves searching the published scientific
literature on any given topic for phrases such as “limited information is available
regarding…” “more research is needed in the area of …” and “Only one study examined…”
Knowledge gaps have also been provided by the authors of this report that include experts
in the fields of gerontology and geriatric medicine, pain care, technology, and the behavioral
and social sciences.

Table. Knowledge Gaps and Recommended Studies to Address the Gaps.
Gaps
Suggested Studies
What are the short- and long-term
benefits/risks of mHealth devices as
tools to assess and/or manage pain
in older adults?
What outcomes do older adults
believe are most important to
achieve by using mHealth devices?
Can key stakeholder groups (e.g.,
older adults, clinicians) help to
design and test more
useful/effective mHealth tools?
What factors increase or decrease
older adults’ willingness to try
mHealth tools and willingness to
use the devices over time?

Determine the short- and long-term benefits and risks of
various mHealth devices in studies of older adults with
chronic pain
Identify the types of results older adults with pain most
hope to achieve by using mHealth devices

Determine the benefits (e.g., ease of use, perceived
usefulness, regular use of device over time) of obtaining
key stakeholder input into the design and evaluation phase
of mHealth tools
Identify factors at the individual (e.g., social, cognitive,
physical factors); family (e.g., level of family support and
reinforcement) and health-system (e.g., level of physician
support) level that promote engagement in and ongoing
use of mHealth devices
Can mHealth devices help to
Determine whether desired behaviors (e.g., taking pain
promote positive behavior change
medications on regular basis, exercising, meditating on
in older adults with chronic pain?
regular basis) can be achieved by using these devices
What are healthcare providers’
Conduct studies to determine healthcare providers’
attitudes, preferences and receptivity attitudes, preferences and receptivity to use of mHealth
regarding the use of mHealth tools
tools in the care of older patients with chronic pain
in clinical practice?
Gaps
Suggested Studies
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Can the use of mHealth tools
increase adherence with existing
pain therapies thereby enhancing
their effectiveness?

Are healthcare systems ready and
willing to incorporate
information/data generated by
mHealth devices?
What are the specific barriers and
facilitators to incorporating
mHealth devices into patient care?
Can the use of mHealth tools help
to lower healthcare costs?

Conduct studies that determine the ‘added value’ of
monitoring or helping to reinforce certain behaviors (e.g.,
performing back stretching exercises regularly) among
older adults AND can mHealth devices enhance
adherence to existing treatments (e.g., can they increase
the likelihood that older adults will take prescribed pain
medications on regular basis)
Conduct studies that evaluate healthcare system
“readiness” to adopt/incorporate information generated
by mHealth devices
Conduct studies that identify key barriers & facilitators to
incorporating information generated by mHealth devices
directly into health systems, e.g., into their electronic
health records
Determine whether healthcare costs increase, remain the
same or decrease when mHealth devices are employed in
populations of older patients with pain (e.g., those
receiving cancer treatment or undergoing rehabilitation
after joint replacement or receiving care at home after a
painful injury)
Identify the role older adults’ caregivers might play in
helping older adults use mHealth devices

What is the role of paid and
informal caregivers in helping to
encourage older adults’ use of
mHealth devices
What are the triggers motivating
Determine the triggers that facilitate engagement with and
older adults to use an mHealth tool? continued use of mHealth tools by older adults with
chronic pain
Can mHealth tools help to increase Conduct studies to determine whether access to
access to health care, particularly in healthcare, particularly in underserved populations, can
underserved populations
increase through use of mHealth devices
Which subgroups of older adults
Identify specific groups of older adults with various pain
with pain and which types of pain
disorders (e.g., those with back pain versus those with
problems are most likely to benefit
pain due to diabetes versus those with fibromyalgia) that
most from the use of mHealth
are most likely to benefit from mHealth device use
devices

Conclusions
This review is the starting point for the consensus workshop to be held at the Weill
Cornell Medical Center in New York City on April 7th, 2017. The report highlights what
researchers believe are the most important knowledge gaps regarding mHealth technologies
and their role in providing pain care to aging adults. The goal of the conference is to
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create a research agenda for mHealth and later-life pain care that will guide the field
by combining the input from multiple stakeholder groups to include the researcher
viewpoints (listed above), as well as the viewpoints of older individuals with chronic
pain, clinicians who provide care to older adults, behavioral and social scientists
working in the area of aging, technology experts and researchers, policy experts, and
pain researchers/specialists. The key question at hand is what knowledge is most needed
to improve practice. The April 7th workshop will be devoted to merging the views of the
researchers with those voiced by the other groups. Our experience hosting similar
conferences like this in the past leads us to believe that it is critically important to create a
research agenda that extends beyond what researchers believe we need to know.62-64 At the
workshop, we will ask for your thoughts about what researchers feel are the most important
knowledge gaps.
• Where are they correct?
• What do they miss?
• What additional gaps and recommendations should be considered?
After we generate a list of research recommendations during the conference, we will
ask conference attendees to rank these topics in terms of perceived importance. The
resulting research agenda will represent the joint priorities of all stakeholder groups attending
the conference to include mostly importantly the views and perspectives of older adults
themselves. We believe this exercise can help to guide research in this area toward answering
the most pressing questions, and in so doing advance the delivery of (and outcomes
associated with) pain care for older adults. In preparation for the conference, we ask that you
reflect on the above priorities to determine whether or not they resonate with you. Based
on your own experience, what are important areas where knowledge is limited, i.e.,
what areas do you think need more research?
Thank you for taking the time to read this report. We look forward to an engaging
conversation on this important topic when we see you on April 7th.
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