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Objective: Peer specialists are individuals with mental illness
and substance use disorders trained to use their experi-
ences to help others with similar disorders. Evidence for
the effectiveness of peer specialist services has been
mixed in previous randomized trials using intent-to-treat
analyses, possibly because of variation in the intensity
of treatment delivered. This study, which was part of a
larger randomized trial, assessed whether level of peer
specialist engagement was associated with reliable posi-
tive change on measures of psychiatric symptoms and
hope.

Methods: The Reliable Change Index was used to compute
whether veterans (N=140) achieved reliable positive change
on standardized baseline-to-posttest assessments of psy-
chiatric symptoms and hope. Logistic regression analyses
were conducted to predict positive change in symptoms and
hope by level of peer specialist engagement, with controls
for relevant demographic factors, several baseline mental

health and substance abuse measures, and service use
during the study.

Results: Logistic regression models showed that veterans
with higher peer specialist engagement were more likely
than those in a control group to show reliable positive
change in psychiatric symptoms but not in hope. Compared
with the control group, those with lower peer specialist en-
gagement did not show positive change on either measure.
White veterans were less likely than those from minority
groups to exhibit positive change in psychiatric symptoms.

Conclusions: Results suggest that peer specialists can
benefit those with mental illnesses and substance use dis-
orders who engage in more frequent interactions. Studies
are needed to further assess the circumstances under which
peer specialists can be effective.
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Peer specialists—individuals with mental illness and sub-
stance use disorders who are trained to use their experiences
to help others with similar disorders—have been used with
increasing frequency in mental health services, but research
evaluating their impact is mixed (1,2). Although several
quasi-experimental and randomized trials of peer specialist
services have demonstrated positive outcomes, including
patient activation, self-efficacy, empowerment, hope, re-
duced symptom severity, and improved quality of life, other
trials and meta-analyses have not yielded positive results
(3–5). One design issue influencing the results of these trials
is the assumption that peer specialist services benefit all
participants in the same way. This assumption is consistent
with intent-to-treat analyses, when all participants from an
intervention group are compared with all participants of a
control group, regardless of implementation variations.

However, the use of random assignment and intent-to-treat
analyses could be considered an uneasy fit for peer specialist
research, because peer specialists provide a unique type of

support. Two theories underlying the work of peer specialists
are social learning and social comparison theories (6,7), which
emphasize the importance of the model (the peer specialist)
being attended to and valued by the observer (the client). If a
client does not, or is not able to, value and attend to themodel,
then the effectiveness of the peer specialist can be diminished
for that client, compared with other clients who are more able
to value the model and compared with other providers who
do not rely as heavily on modeling and comparison (for ex-
ample, psychiatrists). Thus the fit between client and peer
specialist is uniquely important, compared with other treat-
ment providers. Because this fit can vary, it is possible that
within the samples of those receiving peer specialist services
across the previous null-result trials, there are consistent
subgroups of individuals who did benefit from those services.

As recommended in a peer specialist research agenda
published recently in Psychiatric Services (8), more research
is needed to assess not only whether peer specialists have im-
pact at all but also when and for whom they have measurable
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impact. In this study, we tested whether there was a subgroup
of individuals assigned to receive peer specialist services who
exhibited reliably significant improvements on measures
of symptoms of mental illness or hope (consistent with
recovery) and whether receipt of more peer specialist
services was associated with membership in that subgroup.

THE AMPS STUDY: ADMINISTERING MISSION-VET
USING PEER SUPPORT

The study reported here was a secondary analysis within a
larger study of a two-site randomized trial. The larger study
assessed a modified version of an evidence-based treatment
for veterans with dual diagnoses of mental and substance use
disorders, called MISSION-Vet (Maintaining Independence
and Sobriety through Systems Integration, Outreach, and
Networking–Veterans Edition) (9,10). MISSION-Vet was
originally designed to be led by case managers with assis-
tance from peer specialists. AMPS (Administering MISSION-
Vet using Peer Support) used a modified version in which
treatment is delivered solely by full-time peer specialists at
each site. Peer specialists worked with veterans using the
AMPS consumer workbook to provide 20 structured psy-
choeducation sessions and 20 unstructured visits, over ap-
proximately one year. The workbook contains discussion
topics and worksheets, such as developing recovery goals,
drawn from theMISSION-Vet materials, for peer specialists
and veterans to work on together. Peer specialists at two
northeastern VA medical centers were hired to provide this
intervention to veterans currently enrolled in HUD-VASH
(U.S. Department of Housing and Urban Development–
Veteran Affairs [VA] Supportive Housing), a VA program
that provides subsidized housing and ongoing case man-
agement support to veterans who are homeless. Large case-
loads and active mental or substance use issues common
among HUD-VASH–enrolled veterans (11–13) often make it
difficult for case managers alone to address these disorders,
even after the veterans obtain housing. The study randomly
assigned veterans to standard HUD-VASH services or to
HUD-VASH plus peer specialist services. The AMPS intent-
to-treat analyses did not identify any effects of treatment
assignment on measures of substance use and mental health
(Ellison M, unpublished manuscript, 2018).

THIS STUDY

This study used the Reliable Change Index (RCI) (12) to
attempt to determine whether there was a subgroup of
veterans within the larger AMPS trial who may have im-
proved on outcomes. As presented in several previous
studies, the RCI is typically used to determine whether the
amount of change among persons with mental illnesses who
are exposed to a treatment is statistically reliable (14,15). The
initial RCI formula subtracts the posttest score on an out-
come measure from the baseline score and then divides by
the standard error of the differences. The updated version of

the RCI used here adjusts the pre-post difference score for
regression to the mean because of measure unreliability (for
RCI formula details, see 15).

The RCI formula was applied to a baseline-to-posttest mea-
sure of symptoms of mental illness (Behavior and Symptom
Identification Scale [BASIS]) (16) and a measure of hope (Herth
Hope Index [HHI]) (17) because of their documented high
reliability and because previous studies have shown impact on
these outcomes (18–27). The variable of interest that was
assessed for predicting positive change in the intervention
group was the extent of the relationship between the peer
specialists and individuals assigned to work with them. Social
comparison and social learning theories mentioned above and
other theories about peer specialist effectiveness—for exam-
ple, social support theories, experiential knowledge, and the
helper-therapy principle (7,28–31)—all assert the importance
of a strong relationship. Although multiple qualitative studies
(including qualitative data from the larger study [32]) have
supported that peer specialists are highly valued by the indi-
viduals withwhom theywork (33,34), significant variation can
occur, as observed in the AMPS study (35) and in other studies
of peer specialists working in homelessness services (36). Such
findings suggest that veterans might not always be willing
or able to engage with peer specialist services when such ser-
vices are offered. These theories suggest the hypothesis that
among veterans assigned to receive peer specialist services,
those with greater engagement would be more likely to expe-
rience reliable improvement than those with less engagement.

There are few “as treated” analyses of the effectiveness
of peer specialists, and the results are unclear. In one ran-
domized trial whose intent-to-treat analyses showed no
differences between peer specialist, community volunteer,
and usual care groups (37), improvement was associated
with having at least one contact with a community volun-
teer but zero contact with the assigned peer specialist. In
another randomized trial (23), the as-treated analysis (at
least one peer specialist contact) showed far fewer signifi-
cantly improved alcohol and drug use outcomes but a few
more physical health and functioning outcomes, compared
with the intent-to-treat analysis.

This study built on this work and adjusted for sociodemo-
graphic and health-related variables (drug and alcohol use
history, time homeless, and baseline mental health problems)
that may influence the likelihood of positively changing when
working with peer specialists. In addition, VA service utili-
zation during the study that may have affected psychiatric
symptoms and hope (that is, use of homelessness, substance
use, and mental health services) were controlled for in all
models to more comprehensively explore the relationship
between peer specialist engagement and positive change.

METHODS

Measures and Data Collection
The study took place between December 2012 and May 2017.
All veterans provided informed consent in the AMPS study;
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they had already been enrolled in HUD-VASH and had a
dual diagnosis (N=166). Eligibility criteria included active
or recent history of substance abuse or dependence and a
diagnosis of a mental disorder identified through VA records
or as clinically judged by a case manager. Participants in the
study reported here included only those who had completed
study interviews before and after the approximate one-year
treatment period (N=140) so that reliable change could be
calculated. Those who completed the study did not differ
from noncompleters on any demographic or other baseline
covariates. All veterans were assessed with the following
self-report measures: BASIS (38), the Addiction Severity
Index (ASI) (39), the HHI (17), and the Temple University
Community Participation Measure (40). Data on use of VA
homelessness, substance use, mental health, and peer spe-
cialist services were extracted from the VA Common Data
Warehouse (CDW) (41).

Dependent Variables
As described above, the HHI and BASIS were used to catego-
rize all participants as having either exhibited positive change
or no or negative change. The RCI index is sensitive to mea-
surement reliability (internal consistency and Cronbach’s
alpha). Thus, to maximize the identification of positive
and negative changers, we wanted to use measures with
well-documented high reliability in similar populations. Of
the measures used in the AMPS study, only the HHI and
BASIS had sufficiently high reliability. In addition, these mea-
sures address aspects of recovery and symptoms, both of
which have shown improvement in previous studies of peer
specialists. For example, we chose the HHI because main-
taining hope that one can improve is viewed as an important
part of recovery (42), and multiple studies have shown that

peer specialists can build hope (18,21,24,26,27). The HHI
is a 12-item index adapted from the 30-item Herth Hope
Scale. It has been shown to be reliable (a=.97) and valid,
correlating with the Existential Well-Being Scale (43)
(r=.84) and the Hopelessness Scale (44) (r=–.73) in a sample
of ill adults (17).

We chose the 24-item BASIS because of its widespread
use as a comprehensive measure of psychiatric symptoms
and because multiple studies have shown that peer special-
ists can improve such symptoms (19,20,22,23,25,26). It con-
sists of an overall summary score that includes six domains:
depression-functioning, interpersonal relationships, self-harm,
emotional lability, psychotic symptoms, and substance abuse.
In a national sample of more than 3,200 recipients of men-
tal health or substance abuse services, the BASIS sum-
mary score had high reliability (a=.90) (38). We applied the
RCI equation (15) to compute whether each participant
achieved reliable positive change (coded as 1) or negative or
no reliable change (coded as 0) on the HHI and BASIS, and
the resulting dichotomous variables were used as the de-
pendent variable in logistic regression analyses (see below).

Independent Variables
To test engagement with peer specialist services and still be
able to make comparisons to participants in the control
group, the engagement variable (number of visits during the
study) was dichotomized on the basis of a median split, cre-
ating a “low peer specialist engager” group (,12 contacts) and
a “high peer specialist engager” group ($12 contacts). Two
dummy variables were created to compare each engagement
group with participants in the control group, with one var-
iable representing control group versus lowengagers and the
second representing control group versus high engagers. We

TABLE 1. Baseline and service use variables for 140 veterans with a dual diagnosis, by study group

High engagement
(N=38)

Low engagement
(N=37)

Control
(N=65)

Test
Variable N % N % N % statistic df p

Male 36 95 35 95 58 89 .55a

White 18 47 17 46 39 60 x2=2.50 2 .29
Site 1 24 63 12 32 31 48 x2=7.09 2 .03
Lifetime homelessness .1 year 21 55 24 65 49 75 x2=4.52 2 .10
Herth Hope Index, positive change 10 27 4 11 12 19 x2=3.01 2 .22
Behavior and Symptom Identification

Scale, positive change
15 41 9 24 7 11 x2=11.05 2 .004

Age (M6SD years) 54.0866.86 54.0068.97 52.5168.81 x2=2.41b 2 .30
Lifetime alcohol intoxication (M6SD

years)
16.97615.48 19.16616.63 13.95613.43 F=1.52 2, 137 .22

Lifetime drug use (M6SD years) 3.6664.43 3.3463.65 3.1363.09 x2=.009b 2 .995
Days with psychiatric problems in

past 30
9.61612.19 12.95612.74 9.94611.81 F=.90 2, 135 .41

Peer specialist engagementc 25.5568.82 5.1963.89 — t=–13.49 111 ,.001
Mental health service utilizationd .9861.75 1.3263.35 .656.80 x2=.20b 2 .91
Homelessness service utilizationd 2.8461.74 2.1861.36 2.4461.47 x2=3.13b 2 .21
Substance use service utilizationd 1.9263.45 1.2261.38 1.7063.88 x2=2.00b 2 .37

a Fisher’s exact test
b Wilcoxon test used for nonnormally distributed variables
c Number of contacts during study period
d Number of contacts per month during study period divided by time in study
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did this because the distribution of peer specialist services
was mostly bimodal—that is, some intervention participants
saw their assigned peer specialists infrequently while others
met with their peer specialist often.

All covariates, except service utilization, were collected
at baseline. Participants were asked their age and race (se-
lected among seven different racial categories and recoded
into white and nonwhite because of lower frequencies in
nonwhite categories). Lifetime homelessness categories (5)
were recoded to one year or less of lifetime homelessness
and more than one year on the basis of data distributions.
Data on drug and alcohol use and psychological problems
were collected with the ASI, a widely used assessment with
strong concurrent and discriminant validity among per-
sons with substance use disorders and psychiatric disorders
(39). Participants self-reported years of lifetime alcohol in-
toxication and years of use for ten illicit or inappropriately
used substances—heroin, methadone, other opiates, barbi-
turates, sedatives, cocaine, amphetamines cannabis, hallu-
cinogens, and inhalants—averaged across the ten variables.
Psychological and emotional problems were the number of
days participants reported that they had experienced such
problems in the past month.

Last, additional variables included as covariates were
study site (site 1 or site 2) and use of homelessness, substance
use, and mental health services during the study; data on
service use were obtained from the VA CDW. Service use
contacts were divided by total months enrolled to adjust
for differing enrollment lengths across participants (mean6
SD=11.4963.24 months).

Data Analysis
Our primary analyses were conducted to predict positive
change on the HHI and BASIS by using logistic regression.

Prior to running logistic regression models, we tested for sig-
nificant differences between participants in the control group,
low peer specialist engagers, and high peer specialist engagers
on various demographic and other baseline variables (Table 1).
Bivariate correlations were computed to examine the inter-
relatedness of all study variables and to help assess for multi-
collinearity between predictors before the regression analyses
were conducted. No predictors were correlated at $.90, in-
dicating a low likelihood of collinearity problems (45). More-
over, tolerance and variance inflation factors for each predictor
were computed, and all were in acceptable ranges (tolerance
values all ..1, and variance inflation factors all ,2.5), further
indicating low probability of collinearity (46).

Weperformed two separate binary logistic regressionmodels
assessing the likelihood of positive change on the HHI and
BASIS (0, no or negative change; 1, positive change). As stated
above, each model included two dummy variables testing peer
specialist engagement: control group versus low engagement and
control group versus high engagement. Both models adjusted for
the following covariates: age; race; study site; history of lifetime
homelessness; lifetime alcohol intoxication; lifetime average drug
intoxication; frequency of past-30-day emotional or psychologi-
cal problems; anduse of homelessness, substanceuse, andmental
health services during the study. Odds ratios (ORs) and their 95%
confidence intervals were computed to determine effect
sizes and statistical significance. Analyses were performed
with IBM SPSS Statistics 24 and SAS, version 9.4.

RESULTS

Sample Characteristics
Of the 140 participants, 65 had been randomly assigned to the
control group and 75 to the peer specialist intervention groups
at baseline. The mean age of participants was 53.3368.35

TABLE 2. Bivariate correlations between study variablesa

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

1. Age
2. White –.14
3. Site 1 .09 –.53**
4. Lifetime homelessness .1 year .11 .15 –.38**
5. Lifetime alcohol intoxication (years) .24** .14 –.13 .14
6. Lifetime drug use (years) .10 .14 –.01 .10 .35**
7. Days with psychiatric problems in

past 30
–.14 .12 –.10 –.05 .09 .02

8. Mental health service use .12 .23** –.16 –.04 –.04 –.05 .10
9. Homelessness service use .04 –.04 .19* .03 .06 .03 –.03 –.12
10. Substance use service use –.15 .14 –.11 .18* .02 .13 –.05 –.03 .08
11. High peer specialist engagement .06 –.07 .19* –.16 .03 .06 –.05 .02 .14 .05
12. No or low peer specialist engagement .05 –.08 –.19* –.03 .12 .00 .11 .12 –.12 –.08 –.37**
13. HHI positive changeb –.03 .13 –.03 .04 .18* .12 .15 –.01 –.07 –.01 .13 –.12
14. BASIS positive changec .04 –.19* .06 –.18* .05 –.04 .14 .17 –.07 –.15 .26** .02 .28**

a Race: 0, nonwhite; 1, white; site: 0, site 2; 1, site 1; homelessness: 0, #1 year; 1, .1 year; high peer specialist engagement: 0, control group; 1, high peer
specialist engagement; and no or low peer specialist engagement: 0, control group; 1, no or low peer specialist engagement. Service use variables (mental
health, homelessness, and substance use services) were calculated as the number of contacts per month during the study period divided by time enrolled in
the study.

b HHI, Herth Hope Index
c BASIS, Behavior and Symptom Identification Scale
*p,.05, **p,.01
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(range, 23–67), and 92% (N=129) identified as male. Partici-
pants self-reported as being from the following racial groups:
white/Caucasian, 53% (N=74); African American/black, 38%
(N=54); multiracial, 6% (N=8); other, 2% (N=3); and American
Indian/Alaska Native, 1% (N=1).

Table 1 presents data on the study variables for the high
and low engagement groups and the control group. The
three groups differed significantly by study site, with site
1 having more high engagers than site 2. In addition, the
proportion of participants with a positive change on the
BASIS was significantly larger in the high engagement group
than in the low engagement group.

Bivariate Correlations
Bivariate correlations between all study variables are pre-
sented in Table 2. High peer specialist engagement was
significantly related to being in the positive change group on
the BASIS (r=.26, p,.01), and low peer specialist engage-
ment was not. The level of peer specialist engagement dif-
fered by site but was not significantly correlated with any
other variable. Being in the positive change group on the
HHI was positively correlated with lifetime alcohol use
frequency (r=.18, p,.05), whereas being in the positive
change group on the BASIS was correlated with identifying
as a being from a minority racial or ethnic group (r=–.19,
p,.05) and with less time homeless (r=–.18, p,.05). Par-
ticipants in the positive change group on the BASIS were
more likely to also be in the positive change group on the
HHI (r=.28, p,.01).

Logistic Regressions Predicting Positive Change in the
HHI and BASIS
Table 3 presents the logistic regression models for predict-
ing the likelihood of being in the positive change group

on the HHI (model 1) and
BASIS (model 2). Peer spe-
cialist engagement did not
predict the likelihood of be-
ing in the positive change
group on the HHI. Only one
significant covariate emer-
ged in model 1: experiencing
more years of alcohol in-
toxication over the course
of a veteran’s lifetime was
associated with a greater
likelihood of being in the
positive change group on the
HHI (OR=1.04, p=.05). Re-
sults for model 2 indicated
that high peer specialist en-
gagers were five times more
likely than control group
participants to be in the pos-
itive change group on the
BASIS (OR=5.51, p,.01). In

addition, veterans identifying as white were less likely than
those in the other racial-ethnic groups to be in the positive
change group on the BASIS.

DISCUSSION AND CONCLUSIONS

The findings suggest that there was a subgroup of individ-
uals assigned to work with peer specialists who exhibited
reliable positive change after about one year of peer spe-
cialist services, even when results of the intent-to-treat
analysis did not indicate significant improvement. Over 40%
of participants with a high level of engagement with their
peer specialist showed reliable positive change in their
symptoms (BASIS), compared with only 24% of those with a
low level of engagement and 11% of those in the control
group. The logistic regression model showed the same re-
sult, even after the analysis controlled for several relevant
covariates. Having a high level of peer specialist engagement
was the only variable associated with a positive change in
symptoms, whereas being white was associated with a lower
likelihood of having a positive change in symptoms. Other
studies have shown that peer specialists can be helpful
particularly to those who are African American (47). How-
ever, it is possible that persons of color were more likely to
exhibit positive changes in symptoms because traditionally
these groups have had difficult accessing services, and the
HUD-VASH program provided greater access to services
regardless of the presence of a peer specialist. The level of
peer specialist engagement was not related to reliable posi-
tive change on the HHI, possibly because receiving a hous-
ing voucher had already led to improved feelings of hope.

These findings suggest that the use of peer specialist
services may be a matter of fit between the client and the
peer specialist. This point was suggested in an early review

TABLE 3. Likelihood of positive change on the Herth Hope Index (HHI) and the Behavior and
Symptom Identification Scale (BASIS) among veteransa

HHI positive change BASIS positive change

Variable OR 95% CI p OR 95% CI p

Age .98 .93–1.04 .57 .99 .93–1.05 .69
White (reference: nonwhite) 2.09 .61–7.21 .24 .13 .03–.55 .006
Site 1 (reference: site 2) 1.44 .39–5.35 .59 .33 .08–1.33 .12
Lifetime homelessness .1 year

(reference: #1 year)
1.41 .41–4.77 .58 .45 .14–1.41 .17

Lifetime alcohol intoxication (years) 1.04 1.00–1.07 .05 1.02 .98–1.06 .30
Lifetime drug use (years) 1.01 .88–1.15 .93 .95 .79–1.13 .56
Days with psychiatric problems in

past 30
1.04 1.00–1.08 .06 1.03 .99–1.07 .11

Mental health service use .87 .59–1.30 .51 1.27 .96–1.69 .09
Homelessness service use .79 .55–1.14 .22 .85 .59–1.22 .36
Substance use service use .95 .81–1.11 .54 .81 .60–1.09 .17
High peer specialist engagement 1.98 .65–6.07 .23 5.51 1.63–18.61 .006
No or low peer specialist engagement .48 .12–1.92 .30 1.42 .41–4.96 .58

a Dichotomous predictors included the following: race: 0, nonwhite; 1, white; site: 0, site 2; 1, site 1; lifetime
homelessness: 0, #1 year; 1, .1 year; high peer specialist engagement: 0, control group; 1, high peer specialist
engagement; and no or low peer specialist engagement: 0, control group; 1, no or low peer specialist engagement.
Outcome variables were coded as follows: HHI positive change: 0, no change or negative change; 1, positive change;
and BASIS positive change: 0, no change or negative change; 1, positive change.
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of peer support groups (48), which documented that initial
participation often fell off but that significant benefits ac-
crued for those whose group attendance was higher. It ap-
pears that the same may be true for high versus low users
of individual peer specialist services. The beneficial effect
of greater contact with peer specialists is consistent with
qualitative interviews from this study (32) and with other
studies of veterans receiving peer specialist services (49). In
particular, those in this study who were high peer specialist
engagers expressed strongly that they benefited from their
relationship. These findings could have important policy
implications for the use of peer specialists in clinical settings.
Although peer specialists are sometimes used in roles that
limit relationship building (for example, greeter or driver), the
findings of this study suggest that it may be beneficial to allow
peer specialists to develop strong, longer-term relationships
with those who want that type of support.

Certain limitations should be noted. These results are
from a small sample in two VA medical centers. In addition,
the use of high and low peer specialist engagement groups
in regression analyses did not allow for a determination of
causality. Larger-scale studies that can randomly assign in-
dividuals to lower and higher amounts of peer specialist
services are needed to further explore these results. Quali-
tative studies that explore reasons for lack of engagement
would also be useful. The use of a median split to categorize
the level of peer specialist services to assess the impact of
engagement is a somewhat rudimentary approach. However,
the analysis of peer specialist engagement is in its infancy.
For example, the two studies mentioned above (23,37) that
also analyzed peer specialist engagement used no engage-
ment versus some. Median split—hypothesizing that more
contacts than the median would be associated with positive
change—is a small advance over that approach. Finally, this
study did not control for peer specialist characteristics that
may have influenced the relationship between peer en-
gagement frequency and positive change. We hope that this
study will stimulate future research (with larger sample
sizes) that can begin to address the issue of the exact amount
of peer specialist services that are needed to achieve positive
outcomes.

Despite these limitations, this study showed that veterans
with mental illnesses and substance use disorders who en-
gaged in more frequent interactions with peer specialists
benefited. The type of subgroup analysis conducted in this
study adds to nascent literature evaluating the impact of
variable engagement as envisioned by the peer specialist re-
search agenda mentioned above (8). More studies are needed
to investigate the impact of various patient and peer specialist
factors on outcomes, which could shed light on the circum-
stances under which peer specialists can be most effective.
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