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ABSTRACT

Background: Little is known about the feasibility and acceptability of using mobile technology among seriously ill older adults
experiencing moderate to severe pain.
Objective: A smartphone application was tested for feasibility and acceptability of use among ethnically-diverse older adults
experiencing moderate to severe pain. Additionally, authors aimed to document patient perceived barriers and facilitators of using
the mobile device for pain monitoring.
Methods: Twenty-three participants were enrolled in a prospective feasibility study and followed for 75 days. Participants were
provided prepaid smartphones with a preloaded pain application and were asked to send daily reports of pain to a palliative care
physician within a managed care clinic. Pain was measured on an 11-point numeric rating scale (NRS) from no pain to worst
ever; patients reporting a pain scale of greater than 3 were contacted by a palliative care physician. Surveys on technology ease of
use, usefulness, and intrusiveness were conducted at 30 days; qualitative interviews were conducted at the end of the 75-day study
period.
Results: The study was completed fully by 74% of the sample. Qualitative analyses revealed several themes related to benefits
of smartphone use in monitoring pain and symptoms While participants reported the physical challenges using the mobile
application, most reported application useful, and 100% would recommend to others.
Conclusions: Older adults experiencing significant pain may be receptive to using mobile technology to monitor pain and
transmit pain reports to physicians. However, simplified technological interactions are needed to overcome challenges experienced
by older adults.
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1. INTRODUCTION

The prevalence of pain among seriously ill patients is high,
with 26% of older adults experiencing pain in the last two
years of life,[1] and pain is the most commonly reported symp-
tom among seriously ill patients;[2, 3] yet it often goes unrec-
ognized and untreated.[4] Moreover, pain has been positively
associated with poorer quality of life[5–7] depression,[8, 9] and
greater caregiver burden.[10, 11] Patient self-reporting has

shown to be the best way to determine the depth and breadth
of pain;[12] however, homebound patients not in immediate
or constant contact with doctors and other healthcare staff
often feel at a disadvantage in relation to communicating
issues concerning pain. In addition, self-efficacy has been
shown to improve pain management in chronic illness.[13]

A growing body of evidence supports the use of technology
in monitoring pain and symptoms among individuals with
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complex illness. Computer use to assess symptom sever-
ity has been shown to be effective and acceptable among
advanced cancer patients[14] and tablets have been used to
gather symptom information among cancer patients within a
clinical setting.[15] While evidence builds on the use of tech-
nology to monitor and assess patients with serious illness,
less is known about the ability to use mobile devices. Both
cellphones and smartphones have experienced an exponential
growth in use across the U.S, with a 2011 survey finding that
82% of older adults have this mobile technology.[16] While
only 10% are currently using their mobile device to track
their health, 42% indicated interest in doing so.[17] With the
increase in smartphone ownership, older adults have increas-
ingly better access to technology with operating systems that
might allow them to utilize applications cell phones do not
offer.

However, little is known about the feasibility of using these
mobile devices and applications to assess and monitor pain
and symptoms among community-dwelling older patients
experiencing pain.

The purpose of this study was to gather preliminary data
testing the feasibility of using an electronic remote patient
monitoring system for seriously ill patients experiencing
pain. Additionally, the aim was to determine if these patients
could use a smartphone in their home to transmit regular pain
records to their physician. The research questions being in-
vestigated were: (1) Can patients experiencing pain routinely
complete and submit pain assessments using a smartphone
application? and (2) What are the barriers and facilitators
to use of a smartphone application to assess pain among
seriously ill patients?

2. METHODS
A feasibility study was conducted to determine if a smart-
phone can be used to monitor pain and symptoms of seriously
ill older adults. A mixed methods approach was used and
included pain application reports, semi-structured surveys,
and follow-up interviews to collect primary data in this feasi-
bility study. The research university’s Institutional Review
Board approval was obtained from the research university
conducting the study.

2.1 Settings & participants
Patients were recruited from a high-risk clinic serving se-
riously ill patients in a managed care organization. Those
55 years and older, cognitively intact English-speaking, di-
agnosed with cancer, congestive heart failure, chronic ob-
structive pulmonary disease, or diabetes, and reporting pain
severity greater than three, determined as “moderate” dis-
comfort generally interfering with activities or relaxation,[19]

on an 11-point numeric rating scale (NRS) were eligible to
participate in the study. Patients living in a nursing facility
or assisted living and those under the care of hospice were
excluded from the study.

Patients were initially identified using electronic medical
records. Those meeting age and diagnosis inclusion crite-
ria were contacted via telephone by a research assistant and
screened for study eligibility and interest. An in-person meet-
ing was scheduled at the primary care office or the patient’s
home for study consent and instruction on the mobile device.

2.2 Mobile pain application

Each participant was provided a smartphone and unlimited
pre-paid service, loaded with a free, pre-existing pain and
symptom application. This application used the American
Pain Foundation’s LOCATES[21] methodology to collect and
record data on the: (1) location of the pain, (2) other associ-
ated symptoms, (3) character of the pain, (4) aggravating and
alleviating factors, (5) time and duration of pain, (6) environ-
ment where the pain occurs, and (7) pain severity. The pain
application provided summary statistics of the pain reported
along with charts and graphs describing the pain over time.
Additionally, all phones were preloaded with text-enlarging
software, contact information for study tech support, and an
e-mail account.

Participants were instructed to complete the mobile pain
reports daily for 75 days and transmit reports using pre-
installed e-mail accounts. The application was considered as
feasible if 60% of the population completed the study at 75
days, with “completion” being defined as transmitting pain
reports for at least 70 days. Reports were assessed by study
personnel, and reports with a pain score of four or higher
were transmitted to a palliative care physician who reviewed
the report and triaged it to the most appropriate resource (e.g.,
primary care physician, pain clinic, palliative care service)
for immediate response.

2.3 Training

Research assistants trained patients on the smartphone and
the pain application in their homes or at the primary care
clinic. Participants were encouraged to bring family mem-
bers and caregivers and both were trained and provided with
a large-print instruction manual on the basic features of the
smartphone and the mobile application. A dedicated tele-
phone line was available to participants for additional tech-
nical support. In addition, participants failing to complete
and transmit a pain report within three days of their previous
report were contacted and provided additional training as
needed.
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2.4 Data collection & measures
2.4.1 Demographics
Participant demographic data were collected and included
age, gender, ethnicity, marital status, living and caregiver
situation, healthcare service use, and smartphone experience.

2.4.2 Pain & symptoms
Pain and symptoms were collected from electronic reports
submitted by participants through the mobile application.

2.4.3 Feasibility and acceptability surveys
Participants were contacted at 30 days following study en-
rollment and were surveyed on the: (1) ease of use, (2)
usefulness, and (3) intrusiveness of the pain application. At
the end of the study, research assistants conducted a semi-
structured, qualitative interview with participants to identify
challenges and benefits to using the application. Participants
also were asked for recommendations for improvement. All
qualitative interviews were audio-recorded and transcribed.

2.5 Data analysis
Descriptive analysis was conducted on all project data. Open-
ended comments and responses were examined individually
and jointly by two researchers. Each researcher individually
coded the transcripts and codes were compared and recon-
ciled to 100% agreement. Codes were then reviewed to
generate themes. All analysis was conducted using SPSS
21.0.[22]

3. RESULTS
3.1 Sample
About 264 patients were screened, and 43 (16.3%) were
eligible to take part in the study. Reasons for ineligibility in-
cluded 221 patients (58.4%) unable to read or speak English,
55 (25.0%) with a pain score < 3, 22 (10.1%) with cogni-
tive impairment, and 12 patients (5.4%) who did not meet
other study criteria. Among those eligible, 20 (46%) did
not consent to participate; 10 (50%) cited no time/interest, 6
(30%) cited barriers to mobile phone use, and 4 (20%) stated
excessive pain or illness precluded participation, leaving 23
(53.5%) who consented and enrolled in the study (see Figure
1).

The sample consisted of 13 (57.1%) men and 10 (43.5%)
women. Of this population, 14 (60.9%) identified as Black, 6
(26.1%) as White, 3 (13%) as Hispanic/Latino; and 3 (13%)
identified with more than one ethnic group. The average age
was 74 years (SD = 11.9). Nine patients (38.1%) lived alone
and 16 (69.6%) held at least a high school diploma. Hyper-
tension was the most prominent medical condition for 18
patients (81%), with 8 patients reporting (38.1%) heart dis-
ease, and 8 (33.3%) reporting diabetes as the most common

medical conditions. The average pain score at enrollment
was 7.5 (SD = 2.0) with two-thirds or 15 (66.7%) participants
reporting a pain score of 7 or higher (see Table 1).

Table 1. Sample characteristics (n = 23)
 

 

Characteristics  N (%) 
Age [mean (SD)] 73.96 (11.90) 

Gender  

•  Female 10 (43.5) 

Race*  

•  Black 14 (60.9) 

•  White 6 (26.1) 

•  Hispanic/Latino 3 (13.0) 

•  Other Race 3 (13.0) 

Current marital status  

•  Married 5 (21.7) 

•  Single 2 (8.7) 

•  Divorced 8 (34.8) 

•  Widowed 8 (34.8) 

Living Situation*  

•  Alone 9 (39.1) 

•  With Spouse 5 (21.7) 

•  With Child 6 (26.1) 

•  With Paid Caregiver 0 (0) 

•  Other Individual 4 (17.4) 

Initial Pain (NPIS 1-10) [mean (SD)] 7.48 (2.02) 

Medical Condition*  

•  Cancer 4 (17.4) 

•  Heart Disease 8 (34.8) 

•  COPD 5 (21.7) 

•  Hypertension 18 (78.3) 

•  Diabetes 8 (34.8) 

•  Other Diagnosis 14 (60.9) 

Primary Language  

•  English 19 (82.6) 

•  Spanish 2 (8.7) 

•  Missing 2 (8.7) 

Who helps you care for yourself*  

•  No one 6 (26.1) 

•  Spouse 2 (8.7) 

•  Children/grandchildren 5 (21.7) 

•  Other/multiple 10 (43.4) 

Currently Retired 20 (87.0) 

Education  

•  Less than high school 6 (26.1) 

•  High School/ GED/ Some college 14 (60.9) 

•  College grad or postgrad 2 (8.7) 

•  Missing 1 (4.3) 

Emergency Department Visit in past six months 12 (52.2) 

•  Number of visits [mean (SD)] 3.52 ( 7.0) 

Hospitalized in the past six months 11 (47.8) 

•  Number of visits [mean (SD)] 1.17 (2.1) 
*Total percentage may exceed 100% 

3.2 Pain application use
Among participants, 6 patients (26%) discontinued the use of
the pain assessment tool. One patient lost the phone, 1 cited
administrative withdraw due to language barriers (spoke En-
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glish but could not read), 1 patient died, and 3 had difficulties
using the device (see Figure 1).

Figure 1. Study enrollment and application completion

3.3 Training time
All participants received initial training on the smartphone
that lasted, on average, 75 minutes, and ranged from 15 to
120 minutes (median 60 minutes; SD = 0.47). Number of
follow-up contacts to prompt participants to complete and
send assessments ranged from 0 to 14, with an average of
2.77 (SD = 3.9) contacts per participant. 14 (36.6%) contacts
were via phone, 2 (9.8%) were trained in person at the clinic,
and 10 (53.7%) were trained at home. Total training time
for participants ranged from 1 to 15 hours, with 19 (81%)
participants receiving no more than four hours (see Table 2).

3.4 Qualitative analysis and emerging themes
3.4.1 Patient identified facilitators and barriers to mobile

pain reporting
In analyzing qualitative data obtained during interviews,
three major themes emerged including: (1) ease of use, (2)
improved connectedness, and (3) positive attitudes toward
the pain application (see Table 3). In terms of ease of use,
a primary barrier to the use of the pain application was the
lack of familiarity with the smartphone. Although 60% of
participants previously used a cell phone, only one had expe-
rience using a smartphone. Having family members to help
with the application facilitated use for half of the participants;
10 (47.6%) respondents cited that children or grandchildren
helped them complete and send reports. Patients also identi-
fied physical barriers in the use of the smartphone including
lack of sensitivity to the touchscreen and poor vision. Many

participants voiced the need for a larger device with larger
buttons to facilitate use while others felt a voice recognition
and activation system would improve the current system.
Comments about these limitations included “Hard to get
fingers working on the phone”; “Touch screen is difficult,
simplify it! Need a bigger device to record pain”; “Would
like for the app to be more detailed”; and “Letters on the
touch pad was difficult- participant was frustrated”.

Table 2. Technology experience, assistance and training
time

 

 

Characteristics  N (%) 
Technology (n = 22)  

•  Previously used a cell phone  14 (63.6) 

•  Previously used a smartphone  1 (4.6) 

Who helped with app? (n = 21)  

•  No one 5 (23.8) 

•  Friend 2 (9.5) 

•  Children/grandchildren 10 (47.6) 

•  Other 4 (19.1) 

Training Time [mean (SD)]  

•  Total hours spent training 68.5 

•  Initial training time 1.25 (.47) 

•  Number of follow up visits 2.77 (3.93) 

•  Average training time per subject 2.98 

•  Follow up visit time 1.81 (2.20) 

 

Table 3. Themes on challenges and benefits to pain
application use

 

 

1. Ease of Use 

•  Difficulty with small size of device, keypad, etc. 

•  Need for help from family members. 

2. Improved Connectedness 

•  Enhanced participant understanding of their condition/pain. 

•  Greater confidence in the medical team’s knowledge of condition/pain. 

3. Positive Attitude Toward Pain Application 

 

The second theme, improved connectedness, related to im-
proved connections to the physician as well as their own
pain experiences. Several patients reported that receipt of
immediate response from the physician was a motivator for
participation. Patients also reported interest in recording pain
and symptoms for their own peace of mind. The ability to
use this technology from home was viewed as a benefit to
the patients. As stated by one patient, “It’s really nice to
do it from home.” Others talked about how it “helped me to
express my pain”.

Positive attitudes toward the pain application were expressed
through statements such as “It is a beautiful thing”; “It will
be the way of the future” and “I love it to death”.
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3.4.2 Ease, usefulness and intrusiveness
Overall, participants had a positive view of the application,
with few remarking that the application was a bother or a
concern for privacy. About 30% reported difficulty pushing
buttons and about half (48%) agreed it would be easier to give
answers to a real person. About three-quarters agreed that
the application was easy to understand, use, and remember
to use, enjoyable, and facilitated connectedness with health
care providers. All (100%) stated they would recommend
the application to a friend with similar health conditions (see
Table 4).

Table 4. Ease of use, usefulness, and intrusiveness of
mobile pain application use (n = 21)

 

 

Question Agree 

Ease of Use  

•  Touch screen hard to see 14% 

•  Difficulty pressing buttons 30% 

•  Would prefer automated calls 43% 

•  Giving answers to a real person easier than app 48% 

•  Touch screen easy to use 52% 

•  Alarm reminded patient to complete app 62% 

•  Easy to remember to use app everyday 67% 

•  Easy to remember to use everyday 76% 

•  Language easy to understand 76% 

•  Pain app easy to use 76% 

•  Length of app survey seems right 85% 

•  Easy to read screen 86% 

•  Easy to understand questions 95% 

•  Would recommend this type of app to a friend 100% 

Usefulness  

•  App could alert patient to new health problem 57% 

•  App helped patient manage your health 62% 

•  Just as effective as in person visit 62% 

•  App could alert RN/MD to new health problem 67% 

•  Responses helped patient understand pain 68% 

•  Wouldn’t mind using app as part of care in the future 68% 

•  Training helped patient understand app 71% 

Intrusiveness  

•  Worried about privacy 5% 

•  It was a bother 10% 

•  Using app interferes with lifestyle 15% 

•  It takes too much time 19% 

•  Couldn’t give honest answers because of privacy concerns 19% 

•  App made patient feel like RN/MD accessible 71% 

•  Enjoyed using the pain app 71% 

•  App made patient confident RN/MD knew how you were doing 71% 

•  Knowing RN/MD monitoring gives patient peace of mind 76% 

 

4. DISCUSSION
This feasibility study aimed to determine if smartphone tech-
nology could be used by seriously ill patients to monitor
their pain and symptoms. Although just over half of eligible

patients agreed to participate, this number may increase with
a simplified technological interface; about one-third refused
to participate due to the complicated nature of the technology.
Participants identified mechanisms to improve ease of use
including voice activated systems, and larger screens and
buttons. Despite these barriers, participants reported high
levels of acceptability of the mobile phones and high levels
of interest. Notably, all participants stated they would rec-
ommend this device to a friend experiencing similar health
problems.

Ease in the use of the device and application was a challenge
in this study. In a study conducted using a personal digital
assistant (PDA) to record pain and symptoms among cancer
patients,[17] researchers found that participants initially had
concerns about the mobile phone use, with most comfortable
by the end of the 30-day study. The complicated nature of the
pre-existing application in this study was unable to achieve
similar growth in comfort and ease of use.

Compared with other studies, this sample may have been
older and experiencing higher levels of pain. In a study as-
sessing the feasibility of using computers to measure pain
and symptoms, researchers found that non-completers were
more likely to be older participants and those experiencing
more pain.[14] In a study conducted in England using an
application programmed into a mobile phone, average age of
participants was 62 (as compared to this study’s average of
74), and although pain and symptoms were targeted, having
a specified pain level was not a study criterion.[17]

The finding of family support in completing the pain applica-
tion is supported by the PDA study conducted in England.[16]

Nearly half of participants had family aid in completing and
sending pain reports. The PDA study reported that about
25% of their participants had help from family members.
Their level of help may be lower due to the lower age of the
participants and the simplicity of the program they used.

This study demonstrates the ability to engage seriously ill
patients experiencing moderate to severe pain in the use of
mobile phone to monitor pain and symptoms. Two-thirds of
those participating reported severe pain (pain > 7) at the time
of enrollment, yet despite these high levels of pain and no
familiarity with smartphone technology, they were willing
to participate in the study. One motivating factor may be
the potential for ready access to medical care and healthcare
professionals. The majority agreed that the application gave
them peace of mind and greater confidence in the medical
team’s knowledge of their condition. This finding is similar
to others that found that cancer patients participating in tele-
health interventions felt increased comfort and safety from
use of an electronic system.[16, 18]
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4.1 Limitations
This was a small feasibility study conducted within one ge-
ographic location and may not be representative of other
populations. Additionally, participants had a wide range of
illnesses that may have influenced enrollment decisions.

Information gathered here can inform future studies using
smartphone technology with older adults. Use of smart-
phones to monitor pain and symptoms is acceptable to di-
verse older adults but may require extensive training and
coaching. Most barriers to use were physical barriers and
barriers related to the complicated nature of the program,
pointing to the need to have less complicated systems with
options for touchscreen response (such as voice recognition).
Further research is needed to determine if simplified tech-
nologies increase enrollment in such programs and sustained
participation.

4.2 Implications for nurses
Nurses play a significant role in patient pain education, self-
management, and communication with other providers. The

Nursing Process consisting of assessment, diagnosis, plan-
ning, implementation and evaluation can be enhanced with
the use of new technologies that provide longitudinal and
timely patient pain data. Further, nurses are well-positioned
to identify patient needs and abilities and provide recommen-
dations to providers on which patients could benefit from a
pain monitoring device.

5. CONCLUSIONS
From the positive response received from the majority of the
patients, and despite the issues found with the application
and technology, implications for future applications for pain
and symptom monitoring are significant. Clearly, a simpler
user interface is needed to facilitate use as well as improved
access to a live medical professional to respond to patients’
pain and related concerns. An application designed to ad-
dress these barriers may provide a viable addition to current
pain management strategies.
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