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BACKGROUND: Pain self-management is an effective,
evidence-based treatment for chronic pain. Peer support,
in which patients serve as coaches for other patients, has
been effective in other chronic conditions and is a poten-
tially promising approach to implementing pain self-
management programs using fewer clinical resources.
OBJECTIVE: To test a peer coach-delivered pain self-
management program for chronic pain.
DESIGN: Randomized controlled trial.
PARTICIPANTS: Veterans with chronic musculoskeletal
pain.
INTERVENTION: Intervention patients were assigned a
trained peer coach for 6 months. Coaches, who were vol-
unteers, were asked to contact their assigned patients,
either by phone or in person, twice per month. Coaches
and patients were given an intervention manual to guide
sessions. The control groupwas offered a 2-hour pain self-
management class.
MAIN MEASURES: The primary outcome was total pain,
assessed by the Brief Pain Inventory (BPI). Secondary
outcomes were anxiety, depression, pain catastrophizing,
self-efficacy, social support, patient activation, health-
related quality of life, and healthcare utilization. Out-
comes were measured at baseline, 6 months, and 9
months.
KEY RESULTS: Two hundred fifteen patients enrolled
(120 intervention, 95 control). Adherence to intervention
protocol was low, with only 13% of patients reporting
having at least the recommended 12 peer coach meetings
over the 6-month intervention. BPI total decreased from
baseline to 6 months and baseline to 9 months in both
groups. At 9 months, this change was statistically signif-
icant (intervention, − 0.40, p = 0.018; control, − 0.47, p =
0.006). There was not a statistically significant difference
between groups on BPI at either time point. No secondary

outcomes improved significantly in either group after
adjusting for multiple comparisons.
CONCLUSIONS: Patients randomized to peer support did
not differ from control patients on primary and secondary
outcomes. Other peer support models that do not rely on
volunteers might be more effective.
TRIAL REGISTRATION: ClinicalTrials.gov Identifier:
NCT02380690

KEY WORDS: ECLIPSE; chronic pain; peer support; pain self-

management.
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BACKGROUND

Chronic pain affects approximately 100 million Americans
and is estimated to cost $560–635 billion annually in direct
medical costs and lost worker productivity.1 Chronic pain, like
other chronic conditions, requires effective and consistent self-
management for optimal outcomes. Self-management has
been defined as “the ability to manage the symptoms, treat-
ment, physical and psychosocial consequences and life-style
changes inherent in living with a chronic condition”2 and has
been recognized by the National Academy of Medicine and
the Veterans Health Administration (VHA) as a critical ingre-
dient in chronic pain management.1 For patients with chronic
pain, self-management involves a combination of treatment
adherence, behavioral change, adapting life roles, managing
negative emotions, and coping skills.
In addition to pain self-management activities such as

stretching, exercise, and modification of activities, patients
frequently need motivation and encouragement in their daily
efforts to self-manage. In prior studies patients have indicated
difficulty in adhering to their daily self-management activities,

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11606-020-06007-6) contains supplementary
material, which is available to authorized users.

Received February 10, 2020
Accepted June 23, 2020
Published online July 22, 2020

3525

http://clinicaltrials.gov
http://dx.doi.org/http://clinicaltrials.gov
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-020-06007-6&domain=pdf


identifying lack of support and lack of motivation to maintain
self-management activities as key barriers to adherence. In
contrast, patients have indicated that in addition to the self-
management activities themselves, they value having some-
one to help them troubleshoot when self-management activi-
ties do not seem to help, to listen to them when they want to
talk about their pain or frustrations with self-management, and
to simply provide reinforcement and encouragement to “keep
going” with their self-management activities.3–5

Much of the self-management support identified in the
above studies came from healthcare professionals who were
part of studies involving a pain self-management intervention.
In those studies, nurse care managers had regular contacts with
patients, delivering self-management information; assisting
with goal setting; and providing encouragement, accountabil-
ity, and motivation. However, nurses and other care providers
are not always readily available given other clinic responsibil-
ities. Using peer coaches to provide support to patients man-
aging chronic pain represents a promising means to deliver
many of the same benefits as a nurse, but with greater imple-
mentation potential, since patients with chronic pain are more
plentiful than nurses. Using peer coaches in such a role is an
innovative approach to increasing the reach and adoption of
pain self-management, potentially benefitting a greater num-
ber of patients with chronic pain.
Peer support models are increasingly being used to help

patients manage chronic conditions and have shown promis-
ing results. Peer support involves “lay individuals with expe-
riential knowledge who extend natural (embedded) social
networks and complement professional health services.”6 Peer
support in diabetes care has resulted in significantly lower
hemoglobin A1c levels, increased diabetes-specific social sup-
port, and increased self-efficacy.7–9 In a mental health setting,
compared with those in usual care, patients served by a case
management team that included a peer support specialist im-
proved significantly more on patient activation (self-manage-
ment self-efficacy).10 This is important, since highly activated
patients with chronic conditions are more likely than less
activated patients to adhere to treatment recommendations
and self-management activities and are more likely to report
better experiences with care and care coordination.11–13

Despite the positive effects of peer support in chronic
disease self-management, research has largely neglected peer
support among patients with chronic pain. This is an important
research gap, given the high potential for effectiveness and
implementation, since patients with pain are numerous and
“graduates” of a peer support program can in turnmentor other
patients, producing a self-perpetuating program with long-
term sustainability. Evaluation of a peer Coach-Led Interven-
tion to improve Pain Symptoms (ECLIPSE) is a randomized
controlled trial designed to test the effects of peer-supported
pain self-management on pain and secondary outcomes of
self-efficacy, social support, pain catastrophizing, patient ac-
tivation, health-related quality of life, and health service utili-
zation. We hypothesized that patients randomized to the peer

support arm would experience reduced pain (severity and
interference) and improved secondary outcomes compared
with patients randomized to the control group.

METHODS

ECLIPSE compared a 6-month peer coaching self-management
intervention to a control group consisting of a 2-hour pain self-
management class. This control group was chosen because our
purpose was to understand the role of peer support in facilitating
self-management, rather than to understand the effects of self-
management itself. Thus, the control class covered self-
management topics but did not offer ongoing contact, support,
or encouragement to patients. Participants were recruited from
August 2015 to August 2018 and were veterans receiving care
from one of six primary care clinics at a Midwestern VA
Medical Center. Details of the trial protocol have previously
been described.14

Intervention

A detailed description of the ECLIPSE intervention is available
elsewhere.14 In brief, 68 peer coaches were enrolled. After a 2-
to 3-h training session, peer coaches were assigned patients
matched on gender and, when possible, pain location. Each
coach was assigned one patient to start, and coaches could
choose how many patients they wanted to mentor. Almost half
(47%) chose to coach just one patient. With the patient’s
permission, coaches were given their contact information and
asked to call their assigned patient. Coach-patient pairs chose
whether they wanted to meet in person or via telephone and
were asked to meet/talk at least two times per month, for a total
of 12 sessions over the 6-month intervention period. Check-in
calls were conducted by study staff to ensure peer coaches and
patients made contact and to assist when contact had not been
made. Coaches and patients were guided by a manual focused
on pain self-management, although coaches were instructed to
be flexible and were encouraged to discuss their personal
experiences with pain self-management and how they over-
came challenges. Manual topics are covered in detail else-
where14 but include relaxation skills, activity pacing, cognitive
behavioral skills, and self-care skills. In addition, coaches were
asked to participate in monthly “booster” sessions to reinforce
coaching skills, answer questions, and troubleshoot problems.
Coaches were not compensated for sessions but were compen-
sated for completing outcome assessments (see the “Outcome
Measures” section). Patients randomized to the control group
were offered a 2-hour pain self-management class, which cov-
ered the same general topics listed above.

Participants

Eligible patients met the following criteria: (1) musculoskele-
tal pain in the low back, cervical spine, or extremities (hip,
knee, or shoulder) for ≥ 3 months; (2) at least moderate pain
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severity, defined by pain ≥ 5 on a 0 (no pain) to 10 (worst pain
imaginable) scale; and (3) willingness to engage in phone or
in-person contact on a regular basis with another patient.
Patients were excluded if the electronic medical record review
indicated (1) psychiatric hospitalization in the last 6 months;
(2) current substance dependence; (3) severe medical condi-
tions precluding participation (e.g., New York Heart Associ-
ation Class III or IV heart failure); (4) if the eligibility screener
given to prospective participants revealed active suicidal ide-
ation, severe hearing or speech impairment, or pending sur-
gery for a musculoskeletal condition (e.g., back surgery); or
(5) current participation in another pain study. Primary care
providers granted permission to recruit their patients. Peer
coaches had musculoskeletal pain in the low back, cervical
spine, or extremities (hip, knee, or shoulder) for ≥ 3 months
and were either completers of a prior pain self-management
intervention, recommended by their primary care providers
because their providers believed that they were successful pain
self-managers, or completers of the ECLIPSE intervention as a
patient.

Randomization

Following the baseline interview, participants were random-
ized to either the intervention or control group. To obtain
random treatment assignment for the 215 patients (95 control,
120 intervention), permuted block randomization was used so
that within each block the allocation ratio was maintained (19
control group: 24 intervention group).

Outcome Measures

Assessments were conducted at baseline, 6 months, and 9
months and administered to both patient participants and peer
coaches, who were compensated $30 per completed assess-
ment. The primary outcome measure was the Brief Pain In-
ventory (BPI) total score, which assesses pain severity and
impact on function and is scored on a 0–10 scale with higher
scores representing more severe and functionally limiting
pain. Demographic measures and baseline primary and sec-
ondary outcome measures are summarized in Table 1 and
described in detail elsewhere.14 Healthcare utilization mea-
sures were also considered secondary outcomes and were
obtained through chart review. These measures included
phone/secure messaging, outpatient visits, emergency depart-
ment visits, hospitalizations, hospital days, and opioid medi-
cations during the 9-month study.

Statistical Analysis

Sample size was determined to ensure adequate power for the
primary hypothesis that patients randomized to peer support
will experience greater improvement in pain (BPI total) than
patients in the control arm at the 6-month endpoint. ECLIPSE
was powered to detect a small to medium effect size of 0.45.15

Primary analyses employed an intent-to-treat approach.
Baseline patient characteristics were compared using appro-
priate test statistics (Chi-square test, Fisher’s exact test, t-tests,
or Wilcoxon rank-sum tests) to verify that randomization

Table 1 Baseline characteristics

Intervention (n = 119) Control (n = 94) p Value

Demographic, no. (%)
Age, mean (SD), years 55.4 (12.6) 58.6 (13.3) 0.074
Male 95 (79.8) 78 (83.0) 0.559
White race 76 (63.9) 55 (58.5) 0.339
Hispanic 2 (1.7) 4 (4.3) 0.409*
Married/partner 58 (49.2) 52 (55.3) 0.221
Education > high school 90 (76.3) 73 (77.7) 0.812
Income comfortable** 61 (51.3) 40 (42.6) 0.172*
Employed or retired 85 (72.0) 70 (74.5) 0.691
Pain scores (range), mean (SD)
BPI total (range, 0–10 [worst]) 5.8 (1.9) 5.8 (1.9) 0.799
BPI severity (range, 0–10 [worst]) 6.2 (1.5) 5.9 (1.7) 0.312
BPI interference (range, 0–10 [worst]) 5.7 (2.5) 5.7 (2.4) 0.956
Secondary outcomes
Perceived social support (range, 12–24 [best]) 62.2 (16.5) 62.6 (18.1) 0.862
Self-efficacy (range, 0–10 [best]) 6.1 (2.2) 6.2 (2.3) 0.556
Patient activation measure (range, 0–100 [best]) 60.6 (13.5) 57.9 (13.8) 0.160
GAD-7 anxiety (range, 0–21 [worst]) 6.1 (5.3) 6.2 (5.4) 0.843
PHQ-8 depression (range, 0–24 [worst]) 9.3 (6.4) 8.9 (6.0) 0.634
Pain Catastrophizing Scale (range, 0–52 [worst]) 20.8 (13.1) 21.5 (13.3) 0.694
SF-36 (range, 0–100 [best])
General health perceptions 52.2 (20.9) 52.8 (21.1) 0.836
Physical functioning 45.1 (25.6) 42.0 (22.0) 0.350
Role limits due to physical health 27.1 (35.9) 19.9 (32.7) 0.132
Role limits due to emotional health 56.4 (43.0) 55.6 (44.3) 0.888
Energy fatigue 39.5 (24.7) 38.0 (21.4) 0.638
Emotional well-being 67.9 (23.1) 70.4 (20.2) 0.415
Social functioning 57.4 (30.6) 57.7 (29.0) 0.953
Bodily pain 37.6 (21.9) 39.4 (19.4) 0.540

*Fisher’s exact test
**Patients were asked if their income allowed them to be comfortable, was just enough to make ends meet, or was not enough to make ends meet
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achieved balanced groups. For the primary outcome of total
BPI score, a linear mixed model was fit and included fixed
effects of time as categorical, group, and the time X group
interaction. Random effects included a random patient-
specific intercept and a random effect for peer-coach in the
intervention group only to account for the potential correlation
of outcomes from patients assigned the same peer coach.16

The primary contrast of interest is the difference in change
from baseline at 6 months between the two treatment arms.
For BPI subscales of pain severity and interference as well as
secondary outcomes, a Sidak adjustment was used to account
for multiple comparisons at a given time point.
For healthcare utilization measures (phone/secure messag-

ing, outpatient visits, emergency department visits, hospitali-
zations, hospital days, and opioid use over the 9-month study
period), a generalized linear mixed model was used, assuming
that the counts follow a negative binomial distribution with a
group indicator as the only fixed effect. All analyses were
conducted in SAS V9.4 (Cary, NC) with significance level set
at 0.05.

Exploratory Analyses

Intervention Dose. The number of meetings with the peer
coach was self-reported by the patient and was available
for 84 intervention participants (70.5%). Fifty-four pa-
tients (64%) had 5 or fewer contacts with their peer coach.
To ascertain whether an intervention effect was present
among patients who had closer to the recommended 12
contacts, we focused on the 30 patients who had at least 6
peer coach meetings. Toward this end, the primary linear
mixed models were fit to this subset of patients and all
control patients.

Moderation. Baseline patient activation was explored as a
potential moderator of the intervention effect using the linear
mixed models for the primary and secondary outcomes with
the addition of all 2- and 3-way interactions between the
potential moderator (patient activation), group, and time.
Moderation occurs if the 3-way interaction is statistically
significant.

RESULTS

The current paper focuses on the effects of peer coaching on
patients with chronic pain. Peer coach outcomes are reported
elsewhere.17 Figure 1 depicts the participant flow in
ECLIPSE. Of the 274 patients determined to be eligible, 215
enrolled in the trial, with 120 to be randomized to the peer
coaching intervention and 95 to the control group. However,
two patients who enrolled withdrew prior to completing base-
line assessments, leaving 119 randomized to the intervention
group and 94 to the control group.

Randomization resulted in both groups being balanced
on baseline characteristics (Table 1). The total sample
had a mean age of 56.7 years; 80.8% were male; 62%
were White, 27.7% African-American, and the remain-
der were other races. Baseline pain was of moderate
severity.
Although peer coach-patient pairs were instructed to meet

twice monthly, for a total of 12 contacts, only 11 (13.1%)
patients (of the 84 for whom data are available) met with their
coaches 12 or more times during the 6-month intervention.
Thirty patients (35.7%) met at least 6 times during the inter-
vention; the remainder (63%) met 5 or fewer times, with 10
patients (8%) reporting no meetings with their peer coaches.
Only 6 dyads met exclusively in person. The remainder used
phone or a combination of phone and in-person meetings. For
patients randomized to the control group, 34 (36%) attended
the pain self-management class.

Primary Outcome

There was not a statistically significant difference between
intervention and control groups in the primary outcome at 6
months. BPI total decreased from baseline to 6 months and
baseline to 9 months in both groups. At 9 months, this de-
crease was statistically significant for both groups (interven-
tion, − 0.40, p = 0.018; control, − 0.47, p = 0.006) (see
Table 2).
In terms of reaching a clinically meaningful reduction in

pain (defined as a 30% or greater reduction in BPI18) at 6
months, 19.57% of intervention patients and 27.91% of con-
trol patients experienced clinically meaningful decreases. At 9
months, 34.5% and 37.8%, respectively, experienced clinical-
ly meaningful reductions.

BPI Severity and Interference Subscales

BPI severity decreased significantly in the intervention group
from baseline to 6 months (− 0.35, adjusted p = 0.048) and
baseline to 9 months (− 0.42, adjusted p = 0.019). The control
group did not experience a significant decrease from baseline
to 6 months (− 0.18, adjusted p = 0.449), and the decrease
from baseline to 9 months fell just short of significance (−
0.36, adjusted p = 0.057). The between-group difference was
not statistically significant.
The only statistically significant decrease in BPI interfer-

ence was the baseline to 9-month change in the control group
(− 0.57, adjusted p = 0.015) (see Table 2).

Secondary Outcomes

No secondary outcomes improved significantly in either group
after adjusting for multiple comparisons (see Table 2).

Healthcare Utilization

There were no significant differences in the number of phone
and secure messages, ED visits, outpatient visits,
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hospitalizations, number of hospitalized days or opioids be-
tween intervention, and control patients during the 9-month
study period (Appendix Table 1).

Exploratory Findings

Intervention dose. Patients (N = 30) who had at least 6
contacts with their peer coaches did not have
significantly different outcomes at 6 or 9 months
compared with the control group. The only significant

changes in the intervention group were patient activation
and pain catastrophizing. Patient activation increased
from 54.4 (± 11.3) at baseline to 60.8 (± 13.2) at 6
months (p = 0.013) and to 59.7 (± 15.4) at 9 months (p
= 0.039). Pain catastrophizing increased significantly
from 17.0 (± 9.6) to 21.6 (± 13.0) from baseline to 6
months (p = 0.032) and then returned to near baseline at
9 months (18.5 ± 14.3). However, after adjusting for
multiple comparisons, these changes were no longer
significant.

1 explicitly said not interested or did not call back a�er 3 voicemails
2 stroke, cancer, demen�a, COPD/emphysema requiring oxygen treatment, conges�ve heart failure
3 not interested in con�nuing halfway through baseline assessment
4 30 interven�on pa�ents (25%) had at least 6 of the 12 recommended peer-coach contacts
5 34 control group pa�ents (36%) a�ended the 2-hour control group class on pain self-management

1888 Letters mailed to potentially eligible patients

159 No chronic Pain
12 Deceased
5 In another chronic pain study
1398 Did Not Express Interest1

314 Expressed Interest

40 Ineligible for study
11 Low pain score
9 Psychiatric/substance abuse issues
19 Complex medical issues2

1    Active suicidal ideation

274 Eligible

59 Did Not Show Up for Baseline Assessment

215 Enrolled

119
Randomized to Peer Coach 

Intervention

94
Randomized to Pain 

Self-Management Class

Baseline Interview
119 Assessed4

6-month Interview
92 Assessed
15 Withdrew
12 Unable to Contact

Baseline Interview
94 Assessed5

6-month Interview
86 Assessed
6 Withdrew
2 Unable to Contact

9-month Interview
85 Assessed
5 Withdrew
2 Unable to Contact

9-month Interview
82 Assessed
2 Withdrew
2 Unable to Contact

2 Withdrew3

Fig. 1 Participant flow in ECLIPSE
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Moderation. Baseline patient activation was not found to be a
significant moderator for any outcomes.

DISCUSSION

Our findings did not support the study hypotheses of improved
pain among patients with chronic pain who participated in a 6-
month peer coaching intervention for chronic pain self-
management compared with a control group that was offered
a 2-hour pain self-management class. Although pain (total
BPI) among intervention participants decreased significantly
from baseline to 9 months, this was seen in the control group
as well. Even among the subgroup of participants who had at
least 6 contacts with their coach (i.e., at least half of the
recommend 12 contacts over 6 months), there were no signif-
icant differences between intervention and control.
Both the intervention and control groups experienced im-

provements in pain, which suggests that the 2-hour pain self-
management class offered to the control group might have had
an effect. However, because only 34 control group participants
(36%) attended the pain self-management class, it is unlikely
that these improvements are attributable to the class. It is
unclear why both groups improved, although these improve-
ments might be explained in part by natural fluctuations in
symptoms, or simply regression to the mean. In addition, these
small improvements which were well below the 30% reduc-
tion in pain considered to be clinically significant.18

In understanding these results, it is important to note
that adherence to the intervention was quite low. Of the 84
patients for whom contact information is available, only
11 (13%) reported the recommended 12 or more contacts
with their coaches. Conversely, 54 (63%) patients reported
5 or fewer coach contacts. Peer coaches were supervised
throughout the trial, had regular booster sessions with the
peer coach coordinator, and received regular one-on-one
check-in calls, both to address any problems and to ensure
that they were calling their assigned patients. Moreover,
patients received regular calls to ensure that their coaches
were contacting them. In cases where coaches were not
making the required contacts, study staff followed up with
the coach, and again with the patient. Similarly, when peer
coaches could not reach their assigned patients, study staff
made attempts to call the patients and encourage contact.
Despite these efforts, engagement remained low.
ECLIPSE was intentionally based on a volunteer model,
in which peer coaches did not receive payment for
coaching sessions, in an effort to test a model that would
be easily implemented, with relatively low cost, in clinical
settings. However, this trial suggests that relying on a
volunteer model of peer support for patients with chronic
pain might not result in patients receiving an adequate
dose of the intervention.

Other studies suggest that compensation for peer coaches
might be a more effective approach. For example, some suc-
cessful peer coach interventions in diabetes provided generous
stipends for the peer coaches, in some cases with the amount
of monthly stipend tied to number of contacts they had with
assigned participants.19–21 While exceptions can be found,
such as a small study of peer support in heart failure,22 the
majority of positive trials in the literature have used a model in
which peers receive some kind of compensation.
However, because we did not systematically track peer

coach outreach, we cannot determine whether the low number
of reported contacts is attributable largely to failure of the peer
coaches to initiate calls, or to difficulty reaching their patients
when they tried to call. In any case, the low adherence speaks
to an inherent challenge with behavioral interventions, which
require more time and effort than other treatments, such as
taking medication. Indeed, the National Academy of Medi-
cine, while recognizing the importance of pain self-manage-
ment, also recognized the inherent challenges associated with
adherence.1 This is an important issue to explore in future
research, given that poor adherence will negatively impact the
effectiveness of behavioral interventions.
Given that results were not significant even for the 30

patients who had at least 6 contacts, low engagement might
not fully explain our null findings, and, as a result, compen-
sation of coaches might be less of an issue. It might be that
peer support alone for pain self-management does not improve
outcomes beyond standard care. Conversely, it is also possible
that 6 meetings over 6 months were not a sufficient dose of the
intervention to make a difference—prior successful peer sup-
port interventions averaged at least one contact every 2 weeks.
Because engagement was low, we were not able to ascertain
potential effects of the intervention for a higher number of
contacts, and the optimal dose of such an intervention is
unknown. As a result, we are unable to determine whether
results are due to low engagement or simply to ineffectiveness
of peer support in chronic pain.
This study is limited in that it was conducted at one site

with veterans who were mostly male. Thus, results might
not generalize to other patient groups or settings. Further-
more, healthcare utilization data was obtained from the
VA’s electronic medical record. We are unable to deter-
mine whether patients received healthcare from non-VA
sources during the study. Finally, given the low dose of
the intervention that the majority of participants received,
it is difficult to draw conclusions on the effectiveness of
the intervention if delivered at the prescribed dose. Future
research should examine peer supported pain self-
management using salaried peer coaches, rather than vol-
unteers. Such an approach would help to answer the
question regarding the importance of peer coach compen-
sation for adherence and effectiveness. The VA has such a
model in mental health and is expanding the use of these
peer specialists into primary care, creating the ideal envi-
ronment for testing this model.
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