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Abstract
Background: Chronic pain affects millions of Americans. Our Whole Lives, an electronic health (eHealth) toolkit for Chronic
Pain (Our Whole Lives for Chronic Pain [OWLCP]), is a mind-body chronic pain management platform that teaches
self-management strategies to reduce pain impact and pain medication use.
Objective: The primary goal of this study was to evaluate the feasibility of OWLCP in reducing pain impact and pain-related
outcomes.
Methods: We conducted a pre-post clinical study (2 cohorts) to assess the feasibility of OWLCP usage among low-income
patients with chronic pain. Outcome data, collected at baseline and 9 weeks, included Patient-Reported Outcomes Measurement
Information System (PROMIS-29), pain self-efficacy, and pain medication use. In the statistical analysis, we used descriptive
statistics, logistic regression, linear regression, and qualitative methods.
Results: Among the enrolled 43 participants, the average age was 50 years, (39/43) 91% were female, (16/43) 37% were black,
and (7/43) 16% were Hispanic. From baseline to follow-up, the PROMIS measures showed a reduction in depression (P=.02),
pain interference (P=.003), and average pain impact score (P=.007). Pain self-efficacy increased ((P<.001), whereas opioid use
had a 13% reduction (P=.03).
Conclusions: The eHealth chronic pain management platform, OWLCP, is a potential tool to reduce the impact of chronic pain
for low-income racially diverse populations.
(JMIR Mhealth Uhealth 2020;8(3):e14768) doi: 10.2196/14768
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Introduction
In the United States, more than half of all adults experience
pain in any given year [1]. Chronic pain may be defined as pain
that persists past normal tissue healing (>3 months) [2]. It is
characterized by substantial suffering and associated with other
comorbidities, such as insomnia, depression, fatigue, lowered
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mobility, and reduced quality of life [2]. Patients with chronic
pain mostly receive care during hurried visits to the primary
care provider (PCP) where they are prescribed pharmacological
treatments (eg, opioids and medications) despite mixed evidence
of their efficacy and increased risk of potentially dangerous side
effects, including addiction and death [3-6]. Even when these
treatments are effective in reducing pain, they may not improve
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mental and functional status and may actually increase
depression [7-9]. There is a need for easy access of
evidence-based nonpharmacological treatment options to help
patients with chronic pain.
The impact of chronic pain is particularly severe in populations
with racial and socioeconomic disparities who receive less
patient education, surgery, and specialty referrals [10-14]. Health
disparities in chronic pain treatment substantially impact the
patients’ ability to work and function [12,15]. The reduced use
of nonpharmacological options such as mindfulness-based
interventions (MBIs; ie, meditation and yoga) by low-income
patients is attributed to limited insurance coverage, therapies
not being offered to them as a treatment option, structural
barriers such as transportation, or lack of access to these options
in their neighborhoods [16-19].
The internet and mobile technology is an accessible, convenient,
and time-saving method to deliver health interventions [20,21].
Ziebland et al [22] demonstrated that people living with chronic
pain are increasingly using the Web to find information, support,
reassurance, encouragement, and practical advice for
self-management. They also use the Web to compare
experiences of treatment and offer advice and support to others.
Chronic pain interventions delivered via technology are
increasing because of factors such as acceptability to increase
social connection, convenience for patients, and the ability to
interact at one’s own pace at home [23-26]. For example,
internet delivery can make participation in a Web-based
nonpharmacological skill acquisition intervention possible when
it otherwise would not have been due to pain flares or reduced
mobility [26]. In addition, the flexibility of internet delivery
can be appealing for people who are busy managing
appointments and treatments, those who want to bypass barriers
related to cost and insurance coverage and time commitments
for in-person treatment, and those who are reluctant to engage
in in-person group interventions [27-29].
As of 2018, US technology trends indicate that 67% of people
who earn less than US $30,000, 77% of Hispanic adults, and
75% of African Americans own a mobile phone [30]. Among
the clinical literature on technology-delivered interventions,
few studies exist on racially diverse and low-income patients
with cancer, HIV, or obesity [31-34]. This also applies to racially
diverse students and low-income patients with chronic pain
[35]. Yet, mobile health is a promising area for health education
and intervention delivery in health-disparate communities.

Development of Our Whole Lives 1.0
The intervention, Our Whole Lives (OWL 1.0), an eHealth
Toolkit, was developed during a Patient Centered Outcomes
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Research
Institute
(PCORI)
Contract
AD
1304-6218/ClinicalTrials.gov ID NCT02262377 in 2014 to
2017 [36,37]. This randomized controlled trial (RCT) tested an
Integrative Medical Group Visit (IMGV) care model for the
usual care in low-income racially diverse patients with chronic
pain and depression [36]. The IMGV incorporates key principles
and practices of mindfulness adapted for patients who are
racially and culturally diverse and have low health literacy levels
[38]. The IMGV curriculum introduces patients to the
fundamentals of evidence-based integrative medicine such as
nutrition, lifestyle, stress reduction, exercise, and massage
[39-41]. During the 21-week RCT study, participants had access
to OWL as an adjunctive patient education website for the
IMGV.
The user interface, visuals, videos, scripts, and resource pages
for OWL 1.0 were created with input from a patient advisory
group (PAG; patients with chronic pain and depression) and
beta testing of IMGV socioeconomically and racially diverse
patient cohorts (~20 patients) [42,43]. OWL’s content was
designed for patients with low health literacy (grades 5-8) and
has been adapted for a diverse patient population by ensuring
that the images of patients on the site are representative of the
diverse and vulnerable population in the study, for example,
visual images and pictures of patients from diverse racial and
ethnicity backgrounds on the website. OWL mirrored the
curriculum taught in an IMGV including mindfulness exercises
and self-management home practices, interactive self-monitoring
and self-directed learning, as well as social support through
interactions on community blogs. It allowed the participants to
access each session one at a time on a weekly basis. The
participants were encouraged to participate by commenting on
each video, audio, or other experiential activities and track their
progress.
This pre-post clinical trial was conducted to test the
second-generation OWL (version 2; Figure 1), which we will
refer to as OWL for Chronic Pain (OWLCP) outside of an
in-person IMGV to see if the application is feasible to use as a
stand-alone intervention. The main outcomes were pain impact
(such as pain severity, pain interference, and physical function)
and pain-related outcomes (eg, depression, anxiety, fatigue,
sleep disturbance, ability to participate in social roles and
activities, pain self-efficacy, and pain medication use). Finally,
to understand how OWLCP potentially changes behavior, we
used the Health Education Impact Questionnaire (HEIQ) to look
for changes in health-directed behavior, positive and active
engagement in life, social integration and support, and emotional
distress [44]. Using these outcomes, we evaluated pre-post
effects and estimated effect sizes.

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 3 | e14768 | p. 2
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Gardiner et al

Figure 1. Screenshot of the Our Whole Lives for Chronic Pain (OWLCP) website.

Methods
Setting
This study was held at Boston Medical Center (BMC), a private,
not-for-profit, academic medical center and the largest safety
net hospital in New England. BMC is primarily funded by
charities or the government. Approximately 70% of the patients
come from underserved populations, such as low-income and
older adults, who rely on government payors such as Medicaid,
the Health Safety Net, and Medicare for their coverage; 32%
do not speak English as a primary language.
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Study Design
This prospective clinical trial enrolled participants with chronic
pain between October 2016 and January 2018. We conducted
two 9-week cohorts of approximately 40 patients with chronic
pain.

Recruitment and Enrollment
Inclusion criteria were as follows: chronic pain ≥4 on a 0 to 10
pain scale for at least 12 weeks [34,35]; older than 18 years;
and the ability to provide informed consent and understand
website information in English. Exclusion criteria were as
follows: a major medical event or another life event that would
interfere with their ability to use the internet and participate in
the intervention; not currently having access to the internet; not
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 3 | e14768 | p. 3
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having an internet-enabled device to access the website;
pregnant or planning to become pregnant in the next 3 months;
and active substance use of alcohol, cocaine, or heroin.
Recruitment flyers were placed in BMC’s primary care
outpatient clinics, local Young Men’s Christian Association
(YMCA) and community organizations in the Boston area. Both
men and women attend the YMCA, and it acts as a local
community resource. Research assistants (RAs) reached out to
PCPs, either by attending relevant provider meetings per
department (ie, internal medicine and family medicine) or
electronically notifying them of this study through an electronic
medical record. When a PCP identified potentially eligible
participants, they gave the participant a pamphlet about the
study; thereafter interested participants contacted the study so
they could be considered for the study. Study staff followed up
with participants to determine interest and eligibility.
Participants also could self-refer themselves to the study to be
screened for study enrollment.
If an individual met the specified criteria, they were invited to
meet in person at BMC with the RA. They were invited to
review and sign the informed consent and collect baseline data.
The RA provided clear detailed information about what the

study involved. If the participant was unable to come to BMC
in person, the consent and initial visit process was conducted
over the phone with the RA. Verbal consent was given over the
phone; however, informed consent was signed when the
participant met with the RA in person.

Intervention Our Whole Lives 2.0
On the basis of the feedback from the RCT participants and the
PAG, OWL, an electronic health toolkit, for Chronic Pain 2.0
(OWLCP) was developed in 2017. OWLCP is the version being
tested during this feasibility trial. OWLCP is a
password-protected internet-based platform stored on a server
compliant to the Health Insurance Portability and Accountability
Act; this server could be accessed with a tablet, computer, or
mobile phone. This website provided interactive self-monitoring
(ie, pain, mood, and medication use), self-directed learning (ie,
health topics, mindfulness, movement, and nutrition), and social
support (ie, online community forum). Table 1 includes session
names, home practice assignments (each ~20 min), themes, and
activities. Changes from version 1 to version 2 included the
following: revision of curriculum webpages from PDFs to
interactive webpages, removing session 10, and adding a pain
medication-use tracking tool.

Table 1. Our Whole Lives for Chronic Pain website curriculum.
Title of session

a

Home practice

Theme or activity

a

Online orientation

N/A

Awareness of breath meditation, ground rules, introduction
to mindfulness

Our reactions to stress

BSb

Nonpharmacological approaches to stress

Our bodies and healthy sleep

BS, Mc

Nonpharmacological approaches to sleep

Movement and food as medicine

Alternate BS/CYd; M 6 of 7 days

Movement and healthy eating skills

Our bodies’ response to pain

Alternate BS/CY; M 6 of 7 days

Nonpharmacological pain approaches to pain management

Our bodies and inflammation

Alternate BS/CY; M 6 of 7 days

Nonpharmacological approaches to treating inflammation

Our bodies and depression

Alternate BS/CY; loving kindness meditation 6 of 7 days

Nonpharmacological approaches to depression and challenging communications

Understanding the role of food in our body Choice of BS, CY, M, or loving kindness
meditation

Mindful eating

Wellness review

Wellness review

N/A

N/A: not applicable.

b

BS: body scan.

c

M: meditation.

d

CY: chair yoga.

OWLCP’s functions include the following: (1) a daily
measurement record (present mood, physical state of the body,
and daily medication use); (2) a monitored community blog on
which participants post their thoughts and respond to prompts
for each session, and the blog is monitored daily by an RA or
a clinician; and (3) home practice progress log where the
participant may track what mind-body practices they completed
(awareness of breath [AOB] meditation, sitting meditation,
loving kindness meditation, chair yoga, and body scan). Each
mind-body practice was recorded by a certified yoga or
meditation teacher and approximately lasts 20 min (audio or
video recordings).
https://mhealth.jmir.org/2020/3/e14768
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OWLCP contains 10 videos that discuss health topics such as
prevention and management of pain and associated conditions
(such as stress reactivity, insomnia, poor nutrition, inflammation,
and depression). Participants are taught to practice principles
of mindfulness (AOB meditation, sitting meditation, loving
kindness meditation, chair yoga, and body scan) at each session.
Patients are encouraged to interact with OWLCP by commenting
in an open text box after each video, audio, or other experiential
activity to monitor their progress with home practice, such as
their mood, pain, and pain medication use, and to choose
resources relevant to them. Participants could review all or part
of completed modules, earn puzzle pieces and checkmarks by
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 3 | e14768 | p. 4
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completing audios and videos and selected tasks (eg, practices),
and self-monitor (ie, view tables showing progress in mind-body
activities, pain, and mood).
OWLCP’s resources library (mind-body resources, low-cost
recommendations for nonpharmacological treatments, poetry,
community resources, and tips for health eating and recipes)
provides a range of chronic pain self-management practices.
The RA and primary investigator (PI) monitored the use of the
platform, posted questions to facilitate conversations on the
community page, and answered any relevant questions. In
addition, the participants were given access to a private journal.
For this study, we held two in-person group orientations for
participants on how to navigate the OWLCP website. During
the orientation, a clinician (PG), assisted by an RA,
demonstrated how to use the OWLCP system, log on, navigate
through the sessions, complete self-assessments, and interact
on the community blog page. Participants had continuous access
to OWLCP for 9 weeks. After the orientation, RAs called all
participants at weeks 1 and 4 to assess for adverse events,
remind them to log on to the website, and check in about
technology concerns or problems. Week 4 included a midpoint
survey that measured satisfaction and the number of times the
participant interacted with different website features (video,
audios, webpages, and blog).

Data Collection
Demographics included the following: age, sex, race, ethnicity,
primary language, education level, employment status, and
yearly household income. Race was categorized into
black/African American, white, or Other. Primary language was
dichotomized into English and Non-English. Education level
was categorized into high school/Generalized Education
Development (GED) or less, some college or associates/no
degree, and college graduate/postgraduate. Employment status
was
categorized
into
working
full-time/part-time,
unemployed/retired, and sick leave/disability.
The following information was collected through self-reported
questionnaires at baseline and 9 weeks: Patient-Reported
Outcomes Measurement Information System (PROMIS-29)
[45], HEIQ Version 2.0 [44], pain self-efficacy, Perceived Stress
Scale (PSS), pain medication use, and Attitudes Toward
Computers Questionnaire (ATCQ) [46].
The PROMIS-29, a 29-item measure, assesses 7 domains:
anxiety, depression, fatigue, pain interference, physical function
and sleep disturbance, the ability to participate in social roles
and activities, and pain intensity [47]. Each domain is scored
separately with options ranging in value from 1 to 5, except for
the pain intensity item, which ranges in value from 0 to 10. The
pain impact score ranges from 8 to 50, which is a summed score
of physical function, pain interference, and pain intensity. Higher
score means that the patient is more impacted by pain. PROMIS
has been validated in low-income racially diverse patients [47].
HEIQ Version 2.0, an instrument for the comprehensive
evaluation of patient education programs, is a 40-item survey
separated into 8 domains: positive and active engagement in
life, health-directed behavior, skill and technique acquisition,
constructive attitudes and approaches, self-monitoring and
https://mhealth.jmir.org/2020/3/e14768
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insight, health services navigation, social integration and
support, and emotional well-being. HEIQ uses a 5-point
Likert-type scale ranging from strongly disagree (1) to strongly
agree (5). Domain scores are calculated by adding the score of
items within scales and dividing the sum by the number of items
in a particular scale; therefore, all domain scores range between
1 and 4. Higher scores indicate higher levels of self-management
ability, with the exception of emotional distress where higher
scores indicate more distress [44].
Pain self-efficacy was measured with the Pain Self-Efficacy
Scale. It is a sum of 10 items, each rated on a scale of 0 to 6.
Higher scores indicate higher levels of confidence in
self-managing pain [48]. PSS measures the degree to which
situations in one’s life are perceived as stressful in the past
month. PSS is a sum of 4 items each with a 0 to 4 scale. Items
2 and 3 are reversely scored. Higher scores indicate higher levels
of perceived stress [48].
Data for self-reported pain medication use in the past 7 days
were recorded at baseline and 9 weeks. Medications were
categorized as either opioids, nonsteroidal anti-inflammatory
drugs (NSAIDs), or other medications. Opioid includes the
following: MS-contin, vicodin, oxycodone, oxycontin, percocet,
tramadol, tylenol with codeine #3, and other medications
(suboxone, codeine, and methadone). NSAIDs include
ibuprofen, naproxen, aspirin, and other (nabumetone, ketoprofen,
celecoxib).
Miscellaneous/other
medication
includes
acetaminophen, cyclobenzaprine, gabapentin, and other
medications (pregabalin, diazepam, Biofreeze, nortriptyline,
lidocaine, naratriptan, Cymbalta, magnesium, tizanidine,
baclofen, and valium).
ATCQ assesses seven dimensions of attitudes toward computers.
We used two items of the seven dimensions: comfort and
efficacy. All items are in a 5-point Likert scale format, with
response options ranging from strongly disagree to strongly
agree [46]. The OWLCP platform tracks the number of log-ins
and minutes for all activities such as watching videos, body
scans, chair yoga, and meditations. All blog entries were
collected and categorized.
Surveys were administered either in person or on the phone or
via an email invitation through REDcap (v9.1.0 Vanderbilt
University)—a password-protected research tool. Participants
received US $50.00 for their involvement with the cohort study.
The initial US $25.00 was disbursed after completion of the
9-week survey, and the other US $25.00 was given after the
participants attended a focus group. These funds were disbursed
using BMC/s Clincard system.

Data Analysis
Descriptive statistics were used to analyze survey information
and adverse events. Means and SD as well as frequencies and
percentages were calculated for demographic characteristics.
Means and SDs were also calculated for PROMIS-29, HEIQ,
PSS, Pain Self Efficacy Scale, medication use, and ATCQ at
baseline and 9 weeks. In terms of OWL usage data, we tracked
and summed the average and total number of minutes of
mind-body practice, the number of times participants blogged,
the number of times participants used the journal, and the time
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 3 | e14768 | p. 5
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spent on OWLCP website. We also summarized quotes from
the blog.
For the PROMIS-29 questionnaire, the scores for 7 subscales,
except for pain intensity subscale, were converted into
standardized t scores and SDs and compared with a national
distribution of standardized t scores and SDs (mean 50, SD 10).
The 95% confidence intervals (CIs) were calculated for each
subscale in PROMIS-29. Higher scores are associated with
better outcomes for physical function and satisfaction of social
role. For physical function, the scores ranged from 1 (least
difficult) to 5 (most difficult). Therefore, we reverse-coded for
questions for physical function to make it a positive subscale.
The questions for satisfaction of social role were positively
scored. Lower scores are associated with better outcomes for
anxiety, depression, fatigue, sleep disturbance, and pain
interference.
Finally, pain intensity was scored using a 0 to 10 scale. Means
and SDs were calculated for this variable. A lower score was
associated with a better outcome. Pain impact score ranged from
8 to 50, which is a summed score of physical function, pain
interference, and pain intensity. A higher score meant being
more impacted by pain [49].
In HEIQ, the effect sizes and changes in percentages were
calculated based on the scoring instructions for HEIQ. Means
for each subscale at baseline and follow-up were calculated,
and the group-change effect size was calculated from the mean
change.
To compare the results between baseline and follow-up, we
applied t test and multivariate regressions. For continuous
outcomes with normal distributions, we used the paired t test.
For nonparametric continuous outcomes in PROMIS-29 and
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ATCQ, we applied longitudinal linear regressions with Poisson
model and a time predictor to calculate the P values. For binary
outcomes in medication use questionnaire, the longitudinal
logistic regression was used to compare baseline and follow-up
by calculating the odds ratios (ORs) and CIs. We used multiple
imputation method for missing data. For the blog posts from
the OWLCP platform, the posts were categorized by themes.
All quantitative analyses were conducted using SAS 9.3. (SAS
Enterprise Miner 13.1, SAS Institute Inc). For the qualitative
data collected, all blog posts were individually analyzed and
coded by 2 RAs using modified grounded theory. The blog posts
were independently coded, and a codebook was generated. The
PI primarily served to resolve differences found between the 2
initial coders.
This study was approved by the BMC Institutional Review
Board.

Results
The study flow, screening, and study enrollment are shown in
Figure 2. For possible participation in this study, the study team
contacted a total of 120 participants by phone who were either
self-referred or referred by a clinician. Of the total, 66
participants agreed to be screened, 59 were eligible, and 43 were
enrolled. Of these, 7 participants were screened and found
ineligible for the study (Figure 2). After enrollment (n=43), 2
participants voluntarily withdrew from the study, and 5
participants were lost to follow-up. Of these, 36 participants
completed follow-up data collection (17% did not complete
study). Specifically for the two cohorts, of the 18 participants
who started cohort 1, 17 completed, whereas of the 25
participants who started cohort 2, 19 completed.
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Figure 2. CONSORT diagram.

Table 2 lists all demographics factors. At baseline, the average
age was 50 years, most participants were female (39/43, 91%),
37% (16/43) identified as black/African American, and 30%
(13/43) identified as white. Of these, 23% of the participants
(10/43) completed some high school. More than half of
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participants had some college degree or higher (33/43, 77%).
Most participants were either unemployed/retired or on sick
leave/disability (28/43, 65%). Approximately 26% (11/43) of
the participants had a yearly household income of US $10,000
or less.
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Table 2. Demographic characteristics.
Variables

Total (N=43)

Cohort 1 (n=18)

Cohort 2 (n=25)

P value

Age (years), mean (SD)

50.4 (12.6)

47.7 (11.9)

52.4 (12.9)

.23

39 (91)

16 (89)

23 (92)

>.99

Sex, n (%)
Female
Race, n (%)

.46

Black/African American

16 (37)

8 (44)

8 (32)

White

13 (30)

6 (33)

7 (28)

Othera

14 (33)

4 (22)

10 (40)

7 (16)

2 (11)

5 (20)

.68

40 (93)

17 (94)

23 (92)

>.99

Hispanic/Latino, n (%)
Yes
Primary language, n (%)
English
Education level, n (%)

.74

High school/generalized education development or less

10 (23)

5 (27)

5 (20)

Some colleges or associates

16 (37)

7 (39)

9 (36)

College or associate graduate, postgraduate

17 (40)

6 (33)

11 (44)

Employment status, n (%)

.20

Working full time or part time

15 (35)

6 (33)

9 (36)

Unemployed/retired/otherb

11 (25)

7 (39)

4 (16)

On sick leave/disability

17 (40)

5 (28)

12 (48)

Yearly household income, n (%)

a

.22

US $10,000 or less

11 (26)

6 (33)

5 (20)

US $10,001-US $90,000

16 (37)

4 (22)

12 (48)

Refused/do not know

16 (37)

8 (44)

8 (32)

Other includes Native American (n=2), refused to answer (n=1), and other races (n=11).

b

Other includes student (n=3) and other working status (n=3).

Table 3 lists the baseline and 9-week PROMIS-29 average t
scores, means, SD, and 95% CI. At baseline, participants’
physical function was 12 points lower than the national average
standard t score (t score mean 38.2, SD 2.30). Table 3 shows a
comparison of PROMIS-29 between baseline and follow-up.
Depression decreased from baseline (t score mean 55.8, SD
2.87) to follow-up (t score mean 52.4, SD 3.40). This change
was statistically significant (P=.02) with a large effect size
(d=1.08). Satisfaction of social role increased from baseline (t
score mean 40.1, SD 2.51) to follow-up (t score mean 42.9, SD

https://mhealth.jmir.org/2020/3/e14768

XSL• FO
RenderX

2.6; P=.09, d=1.10). Pain interference also showed a significant
decrease (P=.003) with a large effect size (d=1.67) from baseline
(t score mean 66.7, SD 2.20) to follow-up (t score mean 63.1,
SD=2.10). Pain intensity decreased from baseline (mean 7.0,
SD 1.48) to follow-up (mean 6.5, SD 2.22; P=.07, d=0.27). The
decrease of pain impact was also statistically significant
(P=.007) with a medium effect size (d=0.42) from baseline
(mean 33.95, SD 7.4) to follow-up (mean 30.61, SD 8.53). There
was no significant change from baseline to follow-up for
physical function, anxiety, fatigue, and sleep disturbance.
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Table 3. Patient-Reported Outcomes Measurement Information System-29 results: baseline and 9 weeks.
Item names

Baseline total (N=43)

9-week total (N=36)

P value

Effect size

t score (df=42), mean (SD)

95% CI

t score (df=35), mean (SD)

95% CI

Physical function

38.2 (2.3)

33.6-42.7

38.0 (2.2)

33.7-42.4

.80

0.09

Anxiety

57.0 (3.4)

50.4-63.6

56.3 (3.4)

49.9-63.2

.98

0.21

Depressiona

55.8 (2.9)

50.1-61.4

52.4 (3.4)

46.1-59.3

.02b

1.08c

Fatigue

59.9 (2.6)

54.9-64.9

57.7 (2.5)

53.0-62.9

.25

0.87c

Sleep disturbance

60.1 (3.6)

53.0-67.2

57.9 (3.5)

51.0-64.7

.19

0.62

Satisfaction of social role

40.1 (2.5)

35.2-45.0

42.9 (2.6)

37.7-48.1

.09

1.10b

Pain interference

66.7 (2.2)

62.3-71.0

63.1 (2.1)

58.9-67.2

.003a

1.67b

7.0 (1.5)

6.60-7.49

6.5 (2.2)

5.75-7.20

.07

0.27

33.95 (7.4)

19.5-48.3

30.61 (8.5)

13.9-47.3

.007a

0.42

Subscales (0-100)

Subscales (0-10)
Pain intensity
Subscales (8-50)
Pain impact
a

Paired t test was used for depression, which was normally distributed. Regressions were applied to calculate P values for other subscales.

b

The result is statistically significant at .05 level.

c

The result is of a large effect size (Cohen d>0.8).

Table 4 shows the results of HEIQ among all the participants.
There was a medium group-change effect size for skill and
technique acquisition subscale (0.51). There was a small
group-change effect size for health-directed behavior (0.35),
positive and active engagement in life (0.28), and social

integration and support (0.20). Net positive changes were seen
for all domains. There was an increase in pain self-efficacy from
baseline to 9 weeks (risk ratio [RR] 1.21 [95% CI 1.10-1.34];
P=.0001). No difference was seen in perceived stress score (RR
0.95 [95% CI 0.83-1.09]; P=.47).

Table 4. Health Education Impact Questionnaire results for all participants in Our Whole Lives for Chronic Pain study (N=35).

a

Subscale names

Baseline
mean

Follow-up
mean

Mean
change

Group-change effect Percent with reliable Percent with Net positive
increase (%)
reliable de- change (%)
sizea
crease (%)

Health-directed behavior

2.72

2.94

0.22

0.35

19

3

17

Positive and active engagement in
life

2.99

3.17

0.15

0.28

19

6

14

Self-monitoring and insight

3.12

3.21

0.07

0.17

19

11

8

Constructive attitudes and approach- 3.09
es

3.16

0.04

0.08

11

8

3

Skill and technique acquisition

2.82

3.07

0.25

0.51

28

6

22

Social integration and support

2.84

2.98

0.12

0.20

19

6

14

Health services navigation

3.17

3.26

0.09

0.19

14

8

6

Emotional distressb

2.54

2.40

−0.10

−0.16

11

8

3

Percentages are the proportions of participants who exceeded the threshold for reliable change.

b

Percentages for emotional distress are reversed—the proportions in the positive reliable change cell are of those participants who had a reliably greater
negative score on emotional distress at follow-up.

The medication use values of participants are presented in Table
5. At baseline, 74% (32/43) of all participants had any pain
medication use in last 7 days, which increased to 83% (30/36)
at 9 weeks (OR [95% CI]=1.69 [0.72-3.97], P=.23). Of these,
44% (19/43) used opioids at baseline, which decreased to 31%
(11/36) at 9 weeks (OR [95% CI]=0.61 [0.39-0.94], P=.03).
https://mhealth.jmir.org/2020/3/e14768
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This was a statistically significant reduction in opioid use. In
all, 51% (22/43) had used NSAIDs at baseline, which decreased
to 44% (16/36) at 9 weeks (OR [95% CI]=0.73 [0.42-1.29],
P=.28). There was no significant difference for other pain
medication use between baseline (20/43, 47%) and 9 weeks
(19/36, 53%) (OR [95% CI]=1.21 [0.60-2.46], P=.59).
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Table 5. Pain medication use in the last week.

a

Pain medication

Baseline total (N=43)a, n (%)

9-week total (N=36), n (%)

Medication use

32 (74)

30 (83)

Opioid use

19 (44)

11 (31)

Nonsteroidal anti-inflammatory drug use

22 (51)

16 (44)

Miscellaneous/other medication use

20 (47)

19 (53)

A total of 11 participants did not use medication at baseline.

Our Whole Lives Use and Attitude Toward Computer
Results
For results of participants’ attitudes toward computers, two
subscales—comfort and efficacy—were used. For the entire
sample, there were no statistically significant increases for either
comfort or efficacy (P=.53 and .57, respectively).
The time (in minutes) that participants spent on each activity
from the OWLCP website across 9 weeks was noted. For a
participant, the average number of minutes of use of OWLCP
was 659 min (minimum=2, maximum=2352). The average
numbers of days of use was 19 days (minimum=1 day,
maximum=63 days). On average, participants spent a total of
61 min completing body scan, 45 min watching health topic
videos, 25 min performing other meditation (AOB meditation,
sitting meditation, or loving kindness meditation), and 24 min
watching yoga videos. The mean number of log-ins per person
was 25 (SD 24.9).
For the community blog, there were 348 posts involving 27
participants—average of 14 posts per person (minimum 0,
maximum 51; 64% of the total sample), and for the private
journal, there were 122 posts involving 27 participants (64%
of the total sample; see Multimedia Appendix 1 for community
board themes). No adverse events were reported.

Discussion
This is the first study to test an online clinician-monitored
stand-alone self-management MBI system among urban diverse
patients with chronic pain. We found a statistically significant
increase in pain self-efficacy and a reduction in pain interference
and depression. The average pain impact score decreased
significantly, and the opioid use saw a 13% reduction. There
were no significant changes from baseline to follow-up for
physical function, anxiety, fatigue, and sleep disturbance. In
terms of health education impact, there were increases in skill
and technique acquisition, health-directed behavior, positive
and active engagement in life, and social integration and support.
Thus, we showed it is feasible for the OWLCP platform to
function without an in-person medical group visit.
The findings of decreased pain interference, pain self-efficacy,
and a reduction in average pain are consistent with those of
studies of rural patients and international studies [50-54]. For
example, Rini et al used an 8-week, automated, internet-based
system called PainCoach, which included mind-body exercises
in a racially diverse sample of participants with osteoarthritis
in North Carolina. There was a significant pain reduction in
women, and there were improvements in self-efficacy in both
https://mhealth.jmir.org/2020/3/e14768
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men and women [55,56]. In an Australian RCT of 148
participants with knee osteoarthritis, the PainCoach intervention
significantly improved pain and physical function compared
with the control group at 3 months. These improvements were
sustained at 9 months [57]. Davis et al [51] studied an online
6-week MBI in patients with fibromyalgia, which showed an
increase in self-efficacy for coping with pain.
Given the significant issues associated with chronic pain and
its effect on work disability, social isolation, poor quality of
life, and function, there is a great need for easily accessible
culturally competent MBIs. An internet-based intervention that
promotes nonpharmacological self-management and social
support is an ideal approach in this population. Ziebland et al
[22] noted that patients with chronic pain who made contact
with others and learned from their experiences in managing
pain emphasized the benefits of peer support. Furthermore,
internet-delivered interventions would enhance accessibility for
patients with chronic pain in rural areas that have difficulty with
transportation or other physical limitations [58-61].
There have been several systematic reviews that have looked
at Web-based technology for the treatment of chronic pain using
nonpharmacological techniques such as MBIs [28,29,62-64].
In a systematic review of 16 studies by Toivonen et al [65],
Web-based MBIs for people with chronic pain or fibromyalgia,
irritable bowel syndrome, and other physical conditions showed
positive effects compared with usual care on a variety of
outcomes including pain acceptance, coping measures, and
depressive symptoms as reported by most studies. In addition,
systematic reviews have indicated that MBIs increase pain
acceptance, pain tolerance, and ratings of life quality and reduce
pain-associated psychological distress [66,67]. However, a more
recent meta-analysis by Bawa et al [68] reviewed 11 studies
that used only a randomized control group design provided less
substantial effect sizes (eg, compared with control conditions)
for clinical outcomes and considerable heterogeneity with regard
to effect sizes. Furthermore, systematic reviews have assessed
Web-supported MBIs on mental health reporting small to
moderate beneficial effects of the interventions on depression,
anxiety, stress, well-being, and mindfulness [69,70].
In total, 43% of our participants used opioids at baseline, which
showed a statistically significant decrease from 44% to 31% at
9 weeks. However, there was an increase in any pain medication
use, which increased from 74% to 83% at 9 weeks (OR [95%
CI]=1.69 [0.72-3.97], P=.23). This was not statistically
significant. This increase may be due to the increase in other
types of pain medications such as acetaminophen,
cyclobenzaprine, and gabapentin. For this analysis, we used
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 3 | e14768 | p. 10
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self-reported data, which may have been underestimated by
participants. These findings need to be reproduced in a larger
fully powered RCT.
A variety of factors may contribute to the benefits gained from
using OWLCP as an MBI for patients with chronic pain. First,
OWLCP was designed to simulate social connections by using
an interactive blog. Using an iterative development process with
PAGs and extensive beta testing, OWLCP was designed for
low health literacy and diverse patient populations.
Many patients use the internet/mobile phone for social support,
maintaining relationships with others, and finding health
information [71]. In addition, the latest technology trends in the
United States indicate that mobile phone adoption rates by those
experiencing the highest rates of health disparities are increasing
[31-34]. A recent systematic review documented significant
improvements in outcome measures related to health behavior
change using internet websites [72,73].

Limitations
Limitations to this feasibility study include a small sample size,
short duration of the intervention, and self-reported information.
By including only participants who had access to the internet,
we may have biased the sample toward participants with
favorable use of technology. This limitation could be addressed

Gardiner et al
in future studies by providing a mobile phone and access to the
internet. The OWLCP system was developed in English, thus
excluding participants who were not fluent in English. Another
limitation of the study is that it lacked a control group and had
a larger sample of women compared with men. If this was a
larger study, some of these limitations would be addressed.
Although OWLCP recorded the number of minutes the
participant was logged into the system, we do not know if the
participant was actually practicing the mind-body techniques.
We had no external sensors or video cameras to document
objective measurement. On the flip side, we do not know if the
participant was practicing outside of being logged into OWLCP.

Conclusions
In conclusion, we found strong evidence on the feasibility of
OWLCP use by low-income, racially diverse patients with
chronic pain as a stand-alone intervention. OWLCP increased
pain-self efficacy and reduced pain interference and pain impact.
We hypothesized that the benefits include increase in skill and
technique acquisition, health-directed behavior, and social
integration and support. However, future studies should focus
on making OWLCP more accessible by removing the barrier
of internet reliability (stand-alone application) and including
other languages. Future studies should also add objective
measurements for OWLCP.
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