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Abstract

Objective. African American older adults living in disadvantaged communities are disproportionately burdened by
disabling pain. To address their needs, we tested the feasibility and potential effects of a cognitive-behavioral
chronic pain self-management program delivered by community health workers. Design. A single-group, pre-post
evaluation of the STEPS-2 (Seniors using Technology to Engage in Pain Self-management) intervention, in which
participants learned pain-management skills through web-based videos. They were also given wearable activity
trackers to facilitate incremental increases in walking. In weekly telephone calls, community health workers helped
participants apply skills and set goals. Subjects/setting. Thirty-one adults in Detroit, Michigan (97% African American,
97% female, mean 68.7 years), with chronic musculoskeletal pain. Methods. Participants completed telephone sur-
veys at baseline and eight weeks. We measured changes in PROMIS pain interference and pain intensity, as well as
Patient Global Impression of Change in pain and functioning. Feasibility indicators included participant engagement
and satisfaction, and fidelity to session protocols by community health workers. Results. Participants on average
completed 6.6/7 sessions, and 100% agreed or strongly agreed that they improved their understanding of pain man-
agement. Average community health worker fidelity score was 1.79 (0 to 2 scale). Pain interference decreased from
baseline to post-program (T-score 61.6 to 57.3, P=.000), as did pain intensity (0 to 10 scale, 6.3 to 5.1, P=.004).
Approximately 90% of participants reported that pain and function were at least “a little better” since baseline.
Conclusions. An intervention combining mobile health tools with support from community health workers holds
promise for improving pain outcomes among underserved older adults.
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Introduction

Chronic pain is a major cause of diminished physical,
psychological, cognitive, and social functioning among
older adults [1-7]. Chronic pain self-management
(CPSM) programs, rooted in principles from cognitive

behavioral therapy for chronic pain [8], can reduce pain’s
interference with daily functioning. Used alone or as an
adjunct to other treatments including analgesic medica-
tions, CPSM programs teach cognitive (e.g., distraction)
and behavioral strategies (e.g., relaxation), as well as
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progressive physical activity and goal-setting. These ele-
ments are all recommended for treatment of chronic pain
in older adults [9, 10].

Nowhere is the need for effective CPSM support more
acute than among economically disadvantaged African
American older adults. This group faces greatly dispro-
portionate pain-related disability and inferior pain care
[11-15], including less access to safe non-
pharmacological treatments, which generally are not cov-
ered by insurance [16]. Yet standard ways of providing
CPSM support may not be broadly accessible to this pop-
ulation. Group-based classes such as the Stanford-
developed Chronic Pain Self-Management Program [17]
can be difficult to access in a population where transpor-
tation and mobility challenges are the norm [18].
Although web-based CPSM interventions have shown
promising results [19-21] and can reach older adults in
their homes, they pose challenges in underserved popula-
tions due to low technological literacy and access [22—
24]. Moreover, while high engagement and adherence
are critical for good outcomes in CPSM interventions
[25], self-directed web-based programs have high drop-
out rates [26, 27].

When it comes to marginalized populations such as
African American older adults, another limitation of
standard CPSM interventions is that they do not address
the social determinants of health—including housing
issues, transportation, and other unmet daily needs—that
can exacerbate chronic pain and interfere with its man-
agement. In the United States, centuries of structural rac-
ism have given rise to residential segregation, severe
economic and educational deprivation, toxic physical
environments, and inferior medical care for African
Americans [28, 29]. These adverse conditions lead to
more severe pain in this population via their profound
noxious impact on physical and mental health and also
contribute to pain-related disability [14, 15, 30, 31]. Yet
they are not typically accounted for in the design of
CPSM programs.

One novel way to address modifiable social factors as
part of an individual-level CPSM intervention is to en-
gage community health workers (CHWSs) in program de-
livery. CHWs are lay healthcare workers who have close
connections to the communities they serve. This shared
community and cultural identity fosters good communi-
cation and a strong therapeutic alliance (i.e., trusting re-
lationship between provider and client), which may
enhance outcomes from pain treatment [32, 33]. CHW
programs provide structured training for specific tasks,
such as connecting patients to health and social services
to address social determinants of health and supporting
behavior change [34, 35].

Building on the strengths of CHWs as a way to ad-
dress the need for CPSM support among underserved
older adults, we conducted a pilot study of the “STEPS-
2” intervention (Seniors using Technology to Engage in
Pain Self-management-2). STEPS-2 content was adapted

from a previous web-based CPSM intervention [36]. It is
based on the biopsychosocial model of chronic pain [37]
and principles from cognitive behavioral therapy (CBT),
the leading evidence-based psychosocial treatment for
pain. CBT for pain has been successfully used in a wide
variety of populations, including older adults and socio-
economically disadvantaged groups [38-40]. STEPS-2
teaches participants cognitive-behavioral pain manage-
ment strategies via short, web-based videos featuring
experts in each of the core skills presented. In weekly
telephone sessions, CHWs guide and motivate partici-
pants to apply video content to their daily lives and to set
behavioral goals, as goal-setting is a difficult skill to learn
in a fully self-directed electronic format [20, 26]. To fa-
cilitate incremental increases in physical activity, partici-
pants use wearable activity trackers (Fitbit™ Zip or
Charge), which we previously demonstrated to be feasi-
ble in this population [41]. To address social determi-
nants of health, CHWs help participants problem-solve
and as needed make referrals to health and social services
in their community. Our study setting is Detroit,
Michigan—one of the most disadvantaged cities in the
United States in terms of racial segregation, income,
health, and social mobility [42-44].

In this pilot study, we assessed the feasibility and po-
tential efficacy of STEPS-2. Our aims were as follows: 1)
determine feasibility in terms of participant engagement,
satisfaction, recruitment/retention and CHW fidelity to
session protocols; 2) estimate pre-post change in
PROMIS pain interference, and perceptions of change in
pain and functioning; and 3) explore changes in pain in-
tensity, self-efficacy, self-assessed change in pain medica-
tion use, and step counts.

Methods

Participants and Recruitment

The study had a single-group, pre-post design. It was ap-
proved by the University of Michigan’s Institutional
Review Board (HUMO00154949) and registered at clini-
caltrials.gov (NCT04095650).

Eligibility criteria: Participants were 60+ years of age,
community-living, and ambulatory with or without an
assistive device. They reported pain in their muscles or
joints for >3 months, a pain intensity rating >4 (on a
scale from 0=no pain to 10 =worst imaginable pain)
over the last week, and >1 day in past month when pain
made it difficult to do usual activities. In addition, they
were required to have a cell or landline phone and inter-
net access at home or elsewhere. Individuals were ex-
cluded if they had a illness or
hospitalization in the last month; major surgery planned
in next 3 months that would interfere with program par-
ticipation (e.g., knee replacement); or a severe physical,
cognitive, or psychiatric disorder judged to pose signifi-
cant barrier to participation. Participants were asked if
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they had “significant memory issues that get in the way
of your usual activities”; those answering yes were read a
brief description of the intervention and asked if they
thought they would be able to participate.

Recruitment sources: Participants were recruited via
flyers and word of mouth at community locations in
Detroit serving older adults (e.g., senior centers and se-
nior housing facilities). Participants were also recruited
from a research-volunteer registry maintained by the
Healthier Black Elders Center at the Wayne State
University Institute of Gerontology [45]. Participants
were offered a total of $30 in incentives for the two re-
search interviews and were invited to keep the electronic
activity tracker.

Intervention Development

We developed a multicomponent CPSM intervention
(calling it “STEPS-2” to distinguish it from “STEPS,” our
earlier study that tested the feasibility and potential
effects of wearable activity trackers as a pain self-
management tool [41]). STEPS-2 is based on a successful
web-based CBT program for fibromyalgia [36, 46]
adapted to be responsive to the needs and cultural prefer-
ences of our priority population and compatible with
support provided by CHWs. Adaptation of the program
was informed by the following: 1) two focus groups with
members of the priority population, to learn about their
pain self-management practices, preferences, and chal-
lenges [47]; 2) a series of meetings with three CHWs,
who had many years’ combined experience working in
the Detroit community, to obtain input and iterative
feedback on program design and materials; and 3) usabil-
ity testing of the STEPS-2 website with three older adults
from the priority population, after which substantial
revisions were made to make it easier to navigate.
Finally, the program design incorporated practical learn-
ings from our prior study about needs and preferences
for technology use in our priority population (e.g., a pref-
erence for simple, written instructions) [41].

Ultimately, the following intervention materials were
developed: 1) a simple, mobile-friendly program website
that housed videos for each weekly session with addi-
tional optional links for more information on a given
topic. Each video was a brief, didactic presentation by a
University of Michigan expert explaining a particular
skill, such as engaging in pleasant activities. The video
format increased the standardization of the STEPS-2 in-
tervention and meant that CHWs, who are not special-
ized CBT providers, did not have to introduce new
concepts. Rather, CHWs focused on guiding and moti-
vating participants in skills practice, goal-setting, and
problem-solving. Videos were put on YouTube so that
participants who had difficulty navigating a web browser
could simply click a link in a text message from their
CHW to easily view the video on their phone; 2) a partic-
ipant workbook that reinforced key points from the

videos and provided worksheets (e.g., for goal-setting) as
well as resource lists; and 3) a CHW manual with de-
tailed scripts for each telephone session, along with addi-
tional information needed for successful program
delivery; e.g., background information on cognitive-
behavioral chronic pain management, a guide for inter-
preting and using weekly step-count data from partici-
pants, updated lists of local resources, “how-to” guides
for using REDCap for tracking key session information,
and how to identify and report adverse events.

Materials for both participants and CHWs were writ-
ten in plain language so that they would be appropriate
for a range of health literacy levels [48]. Materials used
culturally familiar examples and language throughout, as
well as images that reflected our priority population of
African American older adults.

Cognitive-bebhavioral =~ content:  The  cognitive-
behavioral skills taught in STEPS-2 are shown in Tablel.
These included: goal-setting, progressive exercise, sleep
hygiene, pleasant activity scheduling, relaxation, and
problem solving. While these modules were all included
in the original web-based intervention from which
STEPS-2 was derived, we added a session on patient-
provider communication and making the most of health
care appointments, based on focus group findings that
dissatisfaction with pain care was common.

Intervention flow: In the first session, participants met
in a small group led by a CHW and study staff member.
Participants were shown how to access the web-based
videos and how to use their activity trackers and report
step counts by replying to an automated text each eve-
ning. Two videos were shown during the session and dis-
cussed as a group: one provided basic pain
psychoeducation—that is, how symptoms interfere with
function, and how feelings and behaviors affect pain—
and the other presented a process for goal-setting. With
coaching from the CHW, each participant identified and
set a chronic pain self-management goal (any behavioral
goal related to pain management or functioning that was
personally important). Finally, participants were asked to
engage in their usual amount of physical activity over the
next week so that a baseline weekly average step count
could be established, and to watch the Session 2 video
prior to their first telephone session with their CHW.

Telephone sessions 2 through 7 were conducted
weekly by CHWs. All were one-on-one and followed the
same general structure: 1) recap key points from that
week’s video (in more detail if the participant had not yet
watched it), engage in structured discussion about the
video topic, and make a “Try it Out” plan to try new
skill; 2) debrief about the “Try It Out” activity for last
week’s skill; 3) review pain self-management goal prog-
ress and modify or continue goal; 4) review step counts
from the prior week and set a step-count goal (last week’s
average plus 10%, chosen to be a steady and safe in-
crease and following a protocol successfully used in an-
other chronic pain study [49]; 5) closing and reminder to
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Table 1. STEPS-2 intervention content by session

Session topics

Note: All sessions include reviewing and setting two goals: 1) Chronic pain self-management goal; 2) Weekly step count goal and new goal for 10%

increase.

Week 1: Understanding Chronic Pain: How the body and brain process pain signals; how a holistic approach reveals ways to help your body block
pain signals and maintain quality of life. How to set a SMART goal and how to use it for pain management.
Week 2: Staying Active: Why physical activity is effective for managing pain and fatigue; strategies for incorporating physical activity into daily rou-

tine. Using step counts to increase/maintain activity. Introduce NIA’s Go4Life booklet. Discuss resources available to participants in Detroit; e.g.,

senior centers and transportation.

Week 3: Doing What You Love: Why it is important to allocate time for self-growth and well-being; strategies for incorporating pleasant activities

into daily life. Provide referrals to accessible options in the Detroit community, including cultural and enrichment offerings.
Week 4: Partnering With Your Provider: Communicating with health care providers. Preparing for medical visits to make sure concerns are

addressed.

Week 5: Relaxing and Reducing Stress: The relationship between pain and stress. Training your body to produce the relaxation response; how relax-

ation helps symptoms. Simple problem-solving process to address stressors.

Week 6: Getting a Good Night’s Sleep: Impact of poor sleep on pain; sleep hygiene.
Week 7: Moving Forward: Review of key skills and planning for long-term goals.

watch next week’s videos and to reply to the text each
evening to log daily step count. As issues related to social
determinants of health came up during sessions (e.g., util-
ity payments, transportation issues), CHWs referred par-
ticipants to appropriate local resources. All intervention
sessions audio-recorded, with participants’
permission.

CHW training: Three community health workers were
trained to deliver STEPS-2 in three half-day training ses-
sions that included role-plays with feedback. CHWs were
selected because they had prior experience working with
older adults and with delivery of evidence-based inter-
ventions. All three CHWs were already certified by the
Michigan Community Health Worker Alliance training
program [50], which teaches core CHW competencies in-
cluding communication skills, components of healthy
lifestyles, and legal and ethical responsibilities. Following
STEPS-2 training, we began enrolling participants into
the study on a rolling basis.

were

Data Collection and Measures

Telephone interviews were conducted by trained research
assistants at baseline and 2 months from baseline (imme-
diately post-program). The survey included health, psy-
chosocial, and demographic measures. The follow-up
interview included a series of closed and open-ended
questions about participants’ experience in the
intervention.

Aim 1: Feasibility Measures

Participant Engagement: was indicated by the number of
completed sessions (out of 7) and reported frequency of
use of web-based modules.

Participant Satisfaction: Likert-scale questions elicited
ratings of satisfaction with the overall program
(“Participating in STEPS-2 increased my understanding
of pain management” and “helped me reach my pain
management goals”) as well as specific program compo-
nents, including the videos, electronic activity tracker,
and workbook. Open-ended items elicited details, both

overall and per component, about what participants
liked/didn’t like and why, along with other feedback
about the program experience.

Recruitment and retention were indicated by the aver-
age number of participants enrolled per month and the
number of sessions completed out of 7.

CHW Fidelity to Session Protocols: To determine fi-
delity (the degree to which CHWs delivered the interven-
tion per protocol), investigators and staff listened to a
selected subset of audio-recordings of telephone sessions
while the study was still in progress, to inform coaching
sessions with CHWSs. A structured fidelity rating form
was used to rate the extent to which CHWSs completed
each required element. Fidelity scores per element were
assigned as follows: 0 =did not cover; 1 = partially cov-
ered, and 2 = completely covered.

Aim 2: Pain-Related Functioning Outcomes

Pain Interference: PROMIS-43 Adult Profile, 6-item sub-
scale. Items ask how much pain (not at all to very much)
in the last week has interfered with daily activities such
as household chores and social activities [51]. A differ-
ence of 2 to 3 T-score points is considered the minimally
important clinical difference [51]. All PROMIS measures
have undergone extensive psychometric testing and the
Adult Profile subscales have demonstrated high reliability
and construct validity [52].

Patient Global Perception of Change: These are single-
item measures that ask participants to rate their improve-
ment “since you completed the first interview for this
study” on a 7-point “much worse” to “much better”
scale. This measure is recommended as a core outcome
measure for pain research with strong psychometric
properties of reliability, validity, and sensitivity [53-54].
We asked separate items about improvement in pain and
functioning.

Aim 3: Exploratory Outcomes

Pain Intensity: Participants rated their average pain in the
last week from 0 (no pain at all) to 10 (worst pain you
can imagine). This item is included in the PROMIS-43
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and is also a recommended core outcome measure in
chronic pain clinical trials [53].

Pain Self-Efficacy Scale: 10 items assessing confidence
(from O=not at all confident to 6 =completely confi-
dent) to participate in various life activities despite pain.
This measure has good internal consistency reliability
(Cronbach’s alpha >0.90) and stability across time as
well as strong construct validity [55].

Perception of Change in Pain Medication Use: We cre-
ated a single item with the same structure as the Patient
Global Perception of Change measures: “How does the
amount of pain medication you are taking now compare
to what you were taking at the time of the first inter-
view?” on a 7-point scale from “taking much more” to
“taking muchless.”

Step Count Data: Step counts were reported by partic-
ipants each evening for 6 weeks (between Sessions 1 and
7). They were given a choice of syncing their tracker with

Table 2. Sample characteristics (analytic sample; n=31)

an app (n=12), replying to an automated text with the
step count number on their device (n=16), or recording
them on paper and sharing with the CHW (n = 3).

Other Measures

Health and demographic variables: Other variables used
to describe the sample were: gender, race/ethnicity, edu-
cational attainment, employment status, health literacy
[56], pain treatments including use of opioids and/or
other medications, difficulty paying bills, and health in-
surance status.

Data analysis: We calculated descriptive statistics of
health and demographic variables to characterize the
sample at baseline. We converted the 6-item PROMIS
Pain Interference subscale to T-scores (a standardized
score with a mean of 50 and standard deviation of 10),
by summing the scales and using the raw score to T-score
conversion tables provided at HealthMeasures.net [57].

Variable

Mean (SD) or % (n)

Demographics
Age in years (range 60-80)
Black/African American
Female
Bachelor’s degree or higher
Married or partnered
Working full or part time
Trouble paying monthly bills (moderate or greater)
Enrolled in Medicaid
Low health literacy (somewhat or less confident filling out forms)
Pain and other health variables
High-impact chronic pain*
Chronic health conditions
Arthritis’
Low back pain’
Migraine
High blood pressure
Diabetes
Depression
Asthma
GERD/heartburn
Number of chronic conditions (range 1-10)
Self-rated health
Very good
Good
Fair
Pain medication use
Take OTC oral pain medications
Take OTC topical medications
Take opioid-based medication
Use medical cannabis
Other pain medication
Technology access

+

Computer at home with internet access
Have own smartphone

68.7 (5.4)
97% (n=30)
97% (n=30)
29% (n=29)
19% (n=6)
13% (n=4)

48.3% (n=15)

45.2% (n=14)
16.2% (n=>5)

45% (n=14)

84.0% (n=26)
71.0% (n=22)

26.0% (n=8)
71.0% (n=22)
19.4% (n=6)
29.0% (n="9)
26.0% (n=38)
36.0% (n=11)
5.0(SD=2.3)
23.0% (n=7)
45% (n=14)
32% (n=10)
68% (n=21)
55% (n=17)

32% (n=10)

7% (n=2)

48.3% (n=15)

68% (n=21)
84% (n=26)

*Met National Pain Strategy criteria for high-impact chronic pain, i.e., “usually” having interference due to pain over the last six months in work, social/recrea-

tional activities, and/or daily self-care activities [58].
TN = 19 participants reported both arthritis and low back pain.

*Other medications include prescription topical, gabapentin, Lyrica, others.
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The standardized T-scores facilitate comparison to the
general population and to other study samples. We used
paired t-tests to assess changes in mean pain interference,
pain intensity, and pain self-efficacy from baseline to fol-
low-up.

For step count data, we treated values less than 100
(which suggested that the tracker was not worn that day)
as missing and calculated the weekly mean step count per
person for 6 weeks. Mean counts were log-transformed
and a mixed-effect model nested at the individual level
was used to determine differences in counts over time.

Qualitative (textual) data on satisfaction, barriers,
and facilitators were compiled from open-ended survey
responses recorded in REDCap. These were reviewed by
the lead author and a research assistant. A coding scheme
was developed by the research assistant based on the
data, and modifications were made by the lead author.
Codes were then applied to all responses for each pro-
gram element and the program as a whole. Ultimately,
certain codes were combined into themes to facilitate in-
terpretation and, where applicable, labeled as a “pro” or
a “con” of a given intervention element.

Results

As shown in Table 2, our analytic sample of 31 partici-
pants was 97% female and 97% African American, with
an average age of 68.7years (SD=35.4; range 60-
80 years). Slightly fewer than one-third (29%; n=9) of
participants had a bachelor’s degree or higher. Only 13%
(n=4) were working full or part-time. About one-fifth
(19%; n=6) were married/partnered. Just under half
(48%; n=135) reported at least some trouble paying bills
each month. Participants had an average of 5.0
(SD =2.3) chronic health conditions, and the most com-
mon self-rated health category was “good” (45%;
n=14) with 32% (n=10) reporting their health was
“fair” and 23% (n=7) “very good.”

The most common pain conditions were arthritis
(84%) and low back pain (71%); 61% (n=19) of partic-
ipants reported both of these. PROMIS Pain Interference
T-score at baseline was 61.6; representing over one stan-
dard deviation greater interference than the population
average of 50 [57]. Participants’ average pain intensity in
the last week was 6.3 (0 =no pain to 10 = worst imagin-
able pain). Nearly half the sample (45%; n=14) met cri-
teria for high-impact chronic pain, defined as pain that
substantially interferes with daily life for more than
6 months. This type of disabling pain is considered a na-
tional priority for research and treatment [58]. The ma-
jority of participants reported use of over-the-counter
oral (68%; n=21) and topical (55%; n=17) pain medi-
cations, and one-third (32%; n = 10) reported use of opi-
oid medications.

Aim 1: Feasibility

Recruitment and retention: Figure 1 depicts the study
flow. We recruited 42 participants to this study between
September 2019 through January 2020 out of an initial
pool of 85 people screened. The most common reason for
ineligibility was insufficient pain intensity or pain inter-
ference (n=9). A total of 38 people completed the base-
line questionnaire (i.e., 4 were lost to follow-up before
completing baseline), for a recruitment rate of approxi-
mately 8 individuals per month. After completing the
baseline questionnaire, another 7 individuals left the
study, for a retention rate of 82%. Primary reasons for
non-completion were lack of time and inability to attend
the first (in-person) intervention session. Two adverse
events were reported; both were determined to be unre-
lated to the intervention. Follow-up surveys were con-
ducted with 31 participants.

Participants completed a mean of 6.6 out of 7 ses-
sions. This average includes 12 “combined” sessions that
included content from 2 different weeks, to make up for
missed sessions. More than 90% of participants agreed
or strongly agreed that STEPS-2 increased their under-
standing of pain management and helped them reach
their pain management goals. The majority of partici-
pants (68%; n=21) used the website (where the videos
were housed) more often than the minimum suggested
one time per week. Details on ratings of specific program
elements are found in Table 3.

Qualitative participant reactions to the program were
overwhelmingly positive (see Table 4). Participants
reported benefits including reduced pain, encouragement
to adopt a healthier lifestyle, and an improved under-
standing of what can be done to cope with pain.
Comments indicating dissatisfaction or suggestions for
improvement were few and primarily had to do with pro-
gram length—that it was either too long or not long
enough—and that there should be a way to connect with
fellow participants.

In terms of specific program components, CHWs were
perceived as encouraging, helpful, and motivating.
Participants reported benefits from the activity trackers,
including motivation to be more active. Some partici-
pants also experienced drawbacks; for example, diffi-
culty remembering to wear the tracker or technical
problems. The STEPS-2 website was described as easy to
navigate and the videos easy to understand and informa-
tive. Some participants mentioned going back to the web-
site frequently to re-watch videos or use the other
resources linked there.

CHW fidelity: We assessed CHW adherence to session
protocols, including core cognitive-behavioral compo-
nents, for 88 of 206 sessions. This was a purposive sam-
ple of sessions selected to represent all CHWs and session
numbers. The mean overall fidelity score was 1.79 (range
0 to 2, low to high). Elements with the lowest fidelity
scores were Video Recap (1.66) and Step Count Goal
(1.65). Fidelity scores improved over time with regular
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1 Recruitment Pool (n=85)

"| Ineligible (n=22)

Wheelchair or mobility scooter (n=1)
Insufficient pain level or interference (n=9)
Illness or hospitalization (n=3)

Upcoming surgery (n=2)
Doesn’t have necessary tech (n=3)
Can’t attend orientation session (n=2)

Memory (n=1)
Other (n=1)

4’| Refused (n=12) |

4’| Unable to contact (n=9) |

Eligible & Interested

4’| Unable to Schedule BL(n=4)

L, (n=42)
|

l

Completed baseline
questionnaire (n=38)

e

Withdrawal by subject (n=2)
Lost to Follow-up (n=5)

e

Completed follow-up
questionnaire (N=31)

Figure 1. Study flow.

feedback for CHWs (avg. 1.78 before initiation of feed-
back sessions and 1.93 after). In session logs, CHWSs
recorded referrals to resources to help participants with
issues related to utility payments, legal services, con-
sumer protection, free produce, and COVID-19.

Aim 2: Pain-Related Functioning

Our primary outcome of PROMIS Pain Interference de-
creased significantly from baseline (mean T-score 61.6,
SD 5.5) to follow-up (mean 57.3, SD=7.2) (t=4.8,
d.f.=30, P = .000). For Patient Global Impression of
Change in pain and functioning, 14 participants (45%)
rated their pain as “better” or “much better” from base-
line, and another 13 (42%) “a little better.” Functioning
was rated as “better” or “much better” by 19 people

(61%) and “a little better” by 9 (29%).

Aim 3: Exploratory Outcomes

Exploratory outcomes (see Table 5) included pain self-
efficacy, which increased from a mean of 4.2 (SD =1.3)
at baseline to 4.5 (SD=1.1) at follow-up, a nonsignifi-
cant increase. An equal number of participants (n=15)

reported no change in their medication use vs taking “a
little less” to “much less.” Only one participant reported
taking “a little more” pain medication at follow-up, and
no one reported taking “more” or “much more.” Pain in-
tensity also decreased from baseline (mean 6.3, SD =2.4)
to follow-up (mean 5.1, SD =2.4) (t=3.11,d.f.=30, P =
.004). As shown in the boxplots in Figure 2, there were
increases in mean steps from week 1 (baseline average
3232 steps/day) to week 2, and week 2 to week 3.
However, starting from week 4, average steps decreased
over time. None of the changes were statistically signifi-
cant. Median step counts similarly did not suggest a clear
trend over time.

Discussion

To address the disproportionate burden of pain-related
disability among African American older adults, we de-
veloped a chronic pain self-management (CPSM) inter-
vention, STEPS-2, which combined culturally congruent
telephone support from community health workers
(CHWSs) with web-based video content and the use of
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Table 3. Participant satisfaction with STEPS-2 (n=31)

Follow-up survey item Responses n (%)

Participating in STEPS-2 increased my under- Strongly agree 21 (67.7%)
standing of pain management. Agree 10 (32.3%)

Neither agree nor disagree —
Disagree —
Strongly disagree —

The information in the workbook helped me Strongly agree 14 (45.2%)

reach my pain management goals Agree 15 (48.4%)
Neither agree nor disagree 1(3.2%)
Disagree 1(3.2%)
Strongly disagree —

My community health worker explained infor- Strongly agree 23 (74.2%)
mation during the sessions in a way that was Agree 7 (22.6%)
easy to understand. Neither agree nor disagree 1(3.2%)

Disagree —
Strongly disagree —

What did you think about the length of the calls Far too short —

with the Community Health Worker? Too short —
About the right length 27 (87.1%)
Too long 3(9.7%)
Far too long 1(3.2%)

The videos helped me better understand pain Strongly agree 17 (54.8%)

and pain management techniques. Agree 14 (45.2%)
Neither agree nor disagree —
Disagree —_
Strongly disagree —
How often did you use the STEPS-2 website? Once per week 8(25.8%)
Few times per week 17 (54.8%)
Once per day 2 (6.5%)
Several times per day 2 (6.5%)
Don’t know 2 (6.5%)

1 will continue to track my steps with the activ- Strongly agree 14 (45.2%)

ity tracker. Agree 12 (38.7%)
Neither agree nor disagree 2(6.5%)
Disagree 1(3.2%)
Strongly disagree 1(3.2%)

wearable activity trackers. PROMIS pain interference
and pain intensity scores decreased significantly from
baseline to post-program, and more than four-fifths of
the sample reported improved pain and functioning after
the intervention. Open-ended and closed program satis-
faction items indicated that STEPS-2 was well-received
by participants. The motivation and encouragement pro-
vided by CHWs and the activity trackers were described
as particularly beneficial. Fidelity by CHWs to telephone
session protocols as well as participant completion of ses-
sions was high. Thus, this pilot study demonstrated the
intervention’s feasibility and potential efficacy.

Pre-post changes strongly suggested that participants
experienced improved pain and functioning over the
study period. The magnitude of change in PROMIS pain
interference—a T-score difference of 4.3—is in the range
of what is considered clinically meaningful for this mea-
sure [51]. The present study lacked a control group; how-
ever, in a previous pilot trial in the same population and
setting [41], we found that pain interference was

essentially unchanged in the control group over the same
8-week time period, bolstering the case that the improve-
ment in the present study was attributable to the STEPS-
2 intervention. We also saw promising results in the
Patient Global Impression of Change (PGIC) measures
for both pain and functioning. The two highest categories
of self-assessed improvement on PGIC measures are
thought to reflect meaningful change [54]; in our study
the proportion of participants in these two categories
was 45% for pain and 61% for functioning. Average
pain intensity (0-10 scale) in the last week decreased by
1.2 points in our sample, which does not reach the sug-
gested approximately 2-point threshold for clinically
meaningful change in this measure [54].

The observed increase in pain self-efficacy, an explor-
atory outcome, was small and did not reach statistical
significance. Self-efficacy—that is, confidence in one’s
ability to manage pain—is thought to play a critical role
in leveraging analgesic placebo effects [59] and has been
shown in a meta-analysis to be strongly and inversely
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Table 4. Summary of qualitative feedback

Program element

Themes

Example quotes

Overall program experience

Wearable activity tracker

Community health worker sessions

Program website and videos

Pros: Pain reduction, encouragement/motiva-
tion, healthy habits, well-being,
empowerment

Cons: Too long, not long enough

Pros: Motivating, user-friendly, used multiple
features, allowed to track activity

Cons: Remembering to put it on, technical
challenges

Pros: Motivation, encouragement, patience,
connected to resources, calming

Cons: In a couple cases, participants wanted the
opportunity to talk more

Pros: Easy to use, informative, liked being able
to rewatch videos, liked additional links
Cons: Did not use additional links

“It is a very doable program. You learn a lot
about yourself and about pain and the things
you can do to help it.”

“It helps people reach goals they had just given
up on. I used to take a lot more medicine
than what ’m taking now. It has helped me
control my pain.”

“This program has helped me to stay focused
on something other than my pain. If you can
focus on something other than the pain, you
can experience less pain. I don’t stop, I keep
moving to help minimize my pain.”

“I liked keeping track of my activity. It chal-
lenged me. I was surprised because I never
thought I could find much use in that piece of
technology, but [ was pleasantly surprised. It
made me challenge myself.”

“Remembering to put it on [was challenging].
Somedays I thought I had it on and I was so
excited because I was going out to run
errands where I knew I would get a lot of
steps but then I didn’t have it on and I would
be so upset.”

“If it had not been for [CHW] I would not have
tried to reach any goals. I had some with ex-
ercise but I never accomplished them before.
Talking to her helped me set small goals with
small times and I had not been doing that. I
could accomplish them by taking baby steps
instead of big steps.”

“She helped me by encouraging me to walk
more and exercise, she really encouraged me
to do a lot of things I thought I couldn’t do,
and I could do them well.”

“Some websites are confusing or overwhelming
and I did not think [this one was], [ didn’t
have to call anyone to ask how to use it.”

“I liked that you could go back and watch vid-
eos over again if you want. I liked the doctors
that gave the videos and explained
everything.”

associated with impairment, distress, and severity [60].
Future iterations of STEPS-2 may be enhanced with addi-
tional efficacy-building components, such as increased
opportunities to observe modeling of successful pain
management from peers [61].

Another exploratory outcome, pain medication use,
yielded intriguing findings. At baseline, about two-thirds
of our sample reported at least some use of OTC pain
medications and about one-third (10 of 31) use of
opioids. At follow-up, we assessed perceived change in
pain medication use (the item did not differentiate by
medication type). Nearly 40% of the sample indicated
they were taking less or much less medication than at
baseline. Pain medication use was not specifically
addressed in the program curriculum. CHWs were pro-
vided with information about current guidelines regard-
ing opioid use and safety but were instructed to refer

participants to their doctors for any specific questions.
The self-management techniques taught in STEPS-2 were
presented to participants as being potentially helpful
“with or without medication use”. The finding that so
many participants nonetheless reported taking less medi-
cation following the intervention means that it is possible
that with the increased use of self-management skills,
they felt less need for medication. Decreased use of pain
medications, particularly opioid analgesics, has been
noted as a self-identified goal of care for African
American older adults with persistent pain [62]. This
finding should be evaluated more rigorously in a larger
trial.

While we do not have information on medication dose
or frequency in our sample, regular use of opioid analge-
sics is of concern in older adults as it confers an increased
risk of falls, fall injuries, and fractures [63]. African
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Table 5. Pain-Related Outcomes: Pre-post change (baseline to 2 months) and participant perceptions of change since baseline

(n=31)
Baseline Post-program (2 months) P-value for
mean (SD) mean (SD) or n (%) pre-post change*
PROMIS-43 Pain Interference (6-item subscale): 61.6 (5.5) 57.3(7.2) P =.000
T-score (higher=worse; population mean = 50, SD = 10)
Pain Intensity (0 = no pain to 10 = worst you can imagine) 6.3 (2.4) 5.1(2.4) P =.004
Pain Self-Efficacy (0 = least confidence to 6 = most confidence) 4.2 (1.3) 4.5 (1.1) P =.160
Global Impression of Change —Pain N/A N/A
Much worse — —
Worse — 1(3.2%)
A little worse — —
No change — 3(9.7%)
A little better — 13 (42.0%)
Better — 9(29.0%)
Much better — 5(16.1%)
Global Impression of Change —Functioning N/A N/A
Much worse — —
Worse — —
A little worse — —
No change — 4(13.0%)
A little better — 9(29.0%)
Better — 10 (32.3%)
Much better — 9(29.0%)
Global Impression of Change—Pain medication use N/A
Taking much more —
Taking more —
Taking a little more 1(3.2%)
No change 15 (48.4%)
Taking a little less 3(9.7 %)
Taking less 8(25.8%)
Taking much less 4(12.9%)

*Based on paired sample t-test.

American older adults in economically disadvantaged
areas are particularly vulnerable to clinical mismanage-
ment of pain and adverse effects from polypharmacy in-
cluding opioids [64]. Therefore, future iterations of
STEPS might include more focused attention on screen-
ing, education, and appropriate referrals around opioid
use.

Qualitative feedback from participants offers insight
into why the program may have been effective at improv-
ing pain and function. Common themes about the overall
program included that it was empowering, instilled
healthy habits, and changed the way that participants
thought about pain and how to manage it—including be-
ing more physically active, using distraction, and using
relaxation techniques. The three main program ele-
ments—CHWs, website, and activity trackers—were
each described by the majority of participants as benefi-
cial. Participants said that CHWs were very encouraging,
which helped them to reach personally important goals
that they could not have reached otherwise. Participants
generally felt that the website was easy to navigate and
that the videos featuring experts teaching pain-
management skills were clear and helpful.

Analysis did not reveal a steady increase in step counts
throughout the program. This was despite the fact that
participants were encouraged to increase steps by 10%

per week, and that qualitative feedback indicated that
they found tracking their steps motivated them to be
more active, consistent with our previous research in this
population [41]. Two external factors may help to ex-
plain why we did not observe a positive trend in step
counts. First, physical distancing orders due to the
COVID-19 pandemic began in March 2020 (when about
two-thirds of the sample started the intervention),
sharply limiting opportunities for physical activity out-
side of the home. An earlier cohort of participants began
in October 2019 and ended in December, the time of
year when inclement weather in Detroit begins to make
getting out more difficult. Last, we note that some partic-
ipants reported difficulty remembering to wear the activ-
ity tracker each day. Therefore, it is also possible that
lower weekly average step counts in the last weeks of the
intervention were due to participants increasingly forget-
ting to put them on right away in the morning.

While the majority of participants did not experience
challenges with the technology used in STEPS-2, there
were exceptions. The intervention was designed to be ac-
cessible to individuals with basic technology know-how
and access (i.e., a smartphone or another way of access-
ing the internet). During orientation, participants were
shown how to navigate the STEPS-2 website on their de-
vice. Staff assisted them in bookmarking the site.
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Figure 2. Weekly step counts. Notes: Diamond indicates mean step count; horizonal line indicates median. Step count by week
(mean, median): Week 1 (3232, 2227), Week 2 (3393, 2139), Week 3 (3426, 1978), Week 4 (3318, 2471), Week 5 (3105, 1794), Week 6

(3045, 2189).

Nonetheless, some participants ended up needing support
for using the website, which they obtained from a variety
of sources: study staff, CHWs, and family members/
friends. Only three participants were unable to sync or
text a daily step count for tracking purposes and had to
record their counts on paper instead. The activity track-
ers were an additional source of technical problems, of-
ten related to charging the device; in five instances the
trackers were defective (we used “recycled” devices) and
had to be replaced.

This pilot study sets the stage for advancing research
on pain management in underserved populations. To our
knowledge, STEPS-2 represents one of the first attempts
to enlist CHWs as part of the care workforce in a cultur-
ally responsive pain intervention. Expanding the roles of
non-specialist practitioners is promoted as a valuable re-
search direction in cognitive-behavioral interventions for
pain, as this could have the dual benefit of decreasing ser-
vice delivery costs while increasing access [38].
Moreover, in the context of a guided internet interven-
tion like STEPS-2, standardized electronic content may
provide structure that helps nonspecialists adhere to pro-
tocols and deliver content in a consistent way.

Converging evidence indicates that CHWs can suc-
cessfully deliver interventions for chronic conditions such

as diabetes and asthma [35, 65], as well as for mental
health disorders [34, 66]. However, we identified only
one prior study in which a CHW provided education and
support for chronic pain management—in this case, to
rural, working-age, Hispanic adults [18]. CHWSs have
many untapped advantages for working to improve pain
care in underserved populations; for example, they are
able to serve as a bridge between community members
and formal health and social services in addition to being
able to help individuals address social needs that may be
affecting pain and its management. Compared to peer
leaders, who have long been utilized in self-management
interventions for arthritis and other chronic diseases [67—
69], CHWs have more formal training and experience yet
share with peer leaders the quality of being relatable.
Moreover, modest and null results in studies of peer-led
programs for pain self-management have raised concerns
that peer leaders may not be effective at improving pain-
related outcomes [69]. CHWs are often integrated into
clinical care teams to help address the unmet social needs
of complex patients [70]; this model could be readily
transferred to pain care.

Our study also contributes to the small but growing
body of literature on psychosocial pain interventions spe-
cifically tailored for marginalized populations. For
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example, Allen et al. conducted a trial of a culturally-
tailored pain coping skills training intervention for
African Americans with osteoarthritis [71]. Thorn et al.
[40] tested a psychologist-led cognitive behavioral pain
intervention for “multiply disadvantaged” patients with
low health literacy, offered in community sites. A trial is
underway of a telephone-based coaching intervention,
also employing pedometers, for pain self-management
among African Americans in the VA health system [72].
These studies represent diverse modalities, which may be
suitable for a variety of settings. In these interventions,
cultural relevance was largely achieved by adapting inter-
vention content, language, and examples. Booker et al.
[73] recently suggested that dominant pain self-
management frameworks may be inadequate when ap-
plied to African American older adults, as they lack key
elements such as the integration of spiritual faith and cul-
turally specific ways of accepting pain and communicat-
ing about it to others. This supports Robinson-Lane’s
[74] findings, who identified that African American older
adults were able to adapt to living with chronic pain by
using coping strategies such as remaining positive, being
engaged in their communities, using prayer or medita-
tion, and maintaining positive support systems. Many of
these strategies were incorporated into the current inter-
vention design, which resulted in a strengths-based, cul-
turally responsive intervention. CHWs, who are likely to
share cultural traditions and values with participants, be-
came an important part of the social networks and posi-
tive support systems of participants. This profound and
natural form of cultural relevance contributes to a strong
therapeutic alliance and ultimately can lead to enhanced
pain-related outcomes.

Limitations: In addition to the inherent limitations of
the single-group pre-post design used in this pilot study,
several other limitations are worth noting. Almost all
participants were women. Also, our recruitment sources
meant that most participants were already engaged in
community-based activities (e.g., senior centers) and thus
may not represent more severely pain-affected and/or
homebound older adults. Outcomes were measured over
a relatively short period, and it would be important in a
larger trial to track program impacts over a longer time
period. Outcomes data were collected by research assis-
tants via telephone; the presence of the interviewer may
have introduced a respondent bias toward more favor-
able reports. Last, the final data collection point for over
half of the sample took place not long after the lockdown
related to COVID-19 was implemented; this unprece-
dented and stressful situation may have affected
outcomes.

Conclusion

We have demonstrated the feasibility of a CHW-led,
technology-assisted chronic pain self-management inter-
vention for African American older adults, a group

severely affected by pain-related disability with obstacles
to traditional pain self-management. This work provides
a strong foundation for a planned larger-scale efficacy
trial, while also paving the way for additional research
on ways to incorporate CHWs into improving pain care
for some of the hardest to reach populations.
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