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Abstract
Background: Concerning health inequities have been found in incarcerated populations, which likely
impact broader community health. This paper evaluates the Indiana Peer Education Program (INPEP
ECHO), an initiative that aims to improve health knowledge using the Project ECHO (Extension for
Community Healthcare Outcomes) model to train people incarcerated in Indiana prisons (USA) as peer
health educators inside prisons. Peer educators undergo a 40-hour training and then facilitate 10-hour
long health education workshops inside their facilities over several days.

Methods: We assessed the changes observed in pre- and post-session survey responses to estimate the
impact this program had on peer educators and those they teach via multivariate regression analysis. We
also examined peer educator qualitative data for emergent themes and confirmation of survey findings.

Results: Findings from the 10-hour workshops showed improved knowledge scores and post-release
behavior intentions. Peer educator surveys indicated increases in knowledge, health attitudes, and self-
efficacy scores. Qualitative analysis affirms the latter finding and points toward peer educators acquiring
expertise in the content they teach and how to teach it and that positive results likely expand beyond
participants to others in prison, their families, and the communities to which they return. Further, peer
educators shared they felt new purpose and hope tied to their participation in INPEP ECHO. Although
these survey results show positive change in the short term, such improvements have been shown in
other research to lead to improved middle- and long-term outcomes.

Conclusions: Though preliminary, results indicate this type of public health intervention, training
incarcerated individuals as peer educators on health topics, appears to increase important health
knowledge and behavior intentions, which will likely lead to improvements in personal and public health
outcomes. Results also point toward specific improvements associated with peers providing the
education, and not external sources. The skills participants attain, as well, seem to increase their sense of
purpose and self-efficacy, which have been shown to precede desistance from crime. While more work is
necessary, the high costs associated with treating diseases like hepatitis C point toward an urgent need
for programs like INPEP.

Introduction
Despite the constitutional duty of governments to protect the health of those incarcerated under their
authority (1, 2), incarcerated populations experience higher rates of chronic disease and less desirable
health outcomes overall (3, 4). Several factors influence this phenomenon. In the United States, social
determinants associated with poor health – “being non-white, low-income, undereducated, homeless, and
uninsured” (5, p2) – align with determinants of criminal legal system involvement (3, 4). Some scholars
cite an “Epidemic of Incarceration,” in which communities generally underserved by the medical
community are also recipients of the most punitive criminal policies, compounding structural issues that
lead to even worse health outcomes, thereby supporting the idea that these concepts intertwine (6).
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The literature lists relative disparities in incarcerated populations for chronic diseases such as
hypertension, asthma, and cancer (7); infectious diseases like tuberculosis (8, 9), HIV (10), and hepatitis C
(HCV) (11); and psycho-social issues including substance use and mental health issues (7). The SARS
CoV-2 (COVID-19) pandemic has highlighted these disparities with disturbing rates of transmission within
correctional facilities, including among prison officials and guards (12).

One approach to addressing these disparities seeks to improve health education for incarcerated
populations (13, 14). Concurrently, researchers and practitioners have designed peer-led educational
models for prisons (15, 16). The New Mexico Peer Education Project (NMPEP ECHO) combined these
strategies, training people incarcerated in prison as health educators (17). Peer education is a method of
teaching and exploring health information, values, and behaviors that taps into individuals’ shared lived
experiences to foster trust and establish credibility and acceptance (15). The NMPEP ECHO program was
shown to improve health knowledge, attitudes, and behavior intentions, as well as increase self-efficacy
for peer educators.

The Indiana Peer Education Program (INPEP ECHO) was launched in four of Indiana’s seventeen state
prisons in 2019, including two medium security, one mixed medium/maximum, and one maximum
security facility. INPEP ECHO was the first replication of the NMPEP ECHO in the United States. INPEP
ECHO facilitators teach peer educators, who are incarcerated at participating prisons, health education
content and pedagogical practices through 40-hour trainings. Once graduated, peer educators conduct
10-hour workshops over several days among their peers, educating on a range of health topics. Though
INPEP ECHO staff perform monthly site visits ensuring fidelity of workshops, peer educators themselves
perform all ongoing tasks associated with the program’s implementation inside facilities.

Peer educators from all participating state prisons join monthly virtual “teleECHO” or continuing
education sessions to share best practices and develop problem-solving skills. These sessions take their
format from the Expansion for Community Health Outcomes (ECHO) model (18) which develops a
“community of practice” where the peer educators engage in an exchange of ideas using a case-based
learning model. Case presentations address challenges that arise inside facilities. Through these
discussions, peer educators share ideas, give feedback, provide recommendations, and learn how to
approach similar hurdles within their own facility. TeleECHOs are a source of new and relevant
information that peers can use to bring back to their students and, at times, prison staff (e.g., medical or
correctional personnel) (17). INPEP ECHO was developed to address the need for accurate health
knowledge in Indiana prisons.

This study examines survey and qualitative data to test INPEP efficacy during the first year of the
program. Though these amount to short-term, first-year outcomes, similar results have been associated
with mid- and long-term outcomes in other settings (19, 20). Health knowledge, behavior intentions, and
attitudes around health topics allude to health outcomes like disease transmission, preventive health
involvement, and treatment adherence (e.g., voluntary vaccination). Self-efficacy and serving as a peer
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educator may also point toward other outcomes like criminal desistance and long-term quality of life
(21).

Proximate analysis like the current study can be further contextualized through
complimentary/convergent methods. This may be attained through a combination of quantitative and
qualitative tools. Toward this end, we employ several quantitative models, with increasing fixed-effects
strictures, as well as explore qualitative data for confirming evidence.

Finally, INPEP ECHO incorporates layered, interlocking outputs and outcomes that might make full
analysis difficult. The program serves two sets of individuals: peer educators and students. While
expectations for the latter group generally amount to improved health knowledge and behavior, peer
educators participate in a deeper way, with more sophisticated potential outcomes like empowerment and
leadership qualities.

Data used in this study were collected for quality assurance and pedagogical purposes and were de-
identified prior to any analysis. Thus, it fell outside of human subject research review by an institutional
review board (IRB), as was verified by the Indiana University IRB prior to analysis.

Methods

Participants
The current study evaluates data obtained from 62 peer educators and 857 students. Though more
people have participated, the research team excluded observations with missing data issues to ensure
quality. All participants were incarcerated in the Indiana Department of Correction. Peer educators
received a 40-hour training education on healthcare knowledge and pedagogical practices. Following
graduation from the 40-hour component, participants held regular 10-hour workshops teaching
healthcare topics with the general population at their facility. All methods were carried out in accordance
with relevant guidelines and regulations.

Data

This study examines both quantitative and qualitative data. Quantitative data come from surveys peer
educators and students take before and after trainings (see Appendix A for the instrument). Qualitative
data comes from prison-system email responses peer educators provided to INPEP ECHO staff geared
toward quality improvement.

Quantitative Analysis

Independent Variable

The primary independent variable for examining survey scores is whether the scores come from a post-
training survey, as opposed to pre-.
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Dependent Variables

Our outcomes of interest come from survey scores. Surveys used replicate those used by NMPEP ECHO.
Peer educator surveys contain four categories:

Knowledge: 20 multiple-choice knowledge questions (with one correct answer out of four to five
choices) about infectious diseases like HCV, sexually transmitted infections (STIs), substance use
disorder, harm reduction, and noncommunicable conditions (e.g., how HCV is spread, how to prevent
diabetes)

Attitudes: five attitude questions using a five‐point Likert scale (strongly agree to strongly disagree)
to assess attitudes about issues like drug use, HCV and syringe services

Behavioral intention: five behavioral intention questions using a five‐point Likert scale (very likely to
very unlikely) to assess the likelihood that peer educators, upon release, would: find a primary health
care provider, use condoms every time they have sex, get a tattoo using shared ink or equipment, talk
to their sex partner(s) about sexually transmitted infections (STIs) and consistently wash their hands
before meals and after using the bathroom

Self- efficacy: Seven self‐efficacy questions using a five‐point Likert scale (strongly agree to strongly
disagree) to assess ability to teach, retain necessary information and overall confidence in their skills
to be a peer educator

Student surveys include 10 knowledge and five behavioral intentions questions. 

Control Variables 

Surveys, for both peer educators and students, include questions about race, ethnicity, age, and education
level. As a prison facility only houses a specific sex,[1] this characteristic folds into the covariate for
facility. These are included as covariates in most cases, though specifications that include individual-
level fixed effects do not allow for these (creating multicollinearity).

Qualitative Analysis

Our primary source of data for qualitative analysis comes from email responses by peer educators to
questions about their experience with INPEP ECHO performance, which staff developed internally toward
quality improvement. Since the COVID-19 pandemic severely limited contact between INPEP ECHO staff
and peer educators, the Indiana Department of Correction allowed staff to communicate with peer
educators using the prison email available to people incarcerated via their personal tablets. During these
communications, peer educators were asked about their views on the INPEP ECHO program, what it
means for them personally, and what it means for others (both inside prisons and the broader
community). Specifically, peer educators were asked: 

Can you tell me your general opinion of INPEP ECHO? What would you say are our successes?  

Do you think there has been any impact on your facility generally?  
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How about with people specifically (like yourself)?  

Are there any skills you have gained from being a part of the INPEP ECHO team?  

What challenges or barriers have you faced as a peer educator?  

Do you have any suggestions for us to do better?  

Is there anything you would like to share that isn’t covered in these questions?

Three coders evaluated independently de-identified data from 21 peer educators, then met to discuss their
findings and general themes and attain consensus for themes identified.

Empirical Strategy

Quantitative AnalysisTo examine survey outcomes, we used a multivariate
regression model that included incrementally more strict fixed effects. As survey
results skewed heavily to the right (higher scores), we monotonically transformed
outcome data using a natural log. The independent variable of interest, that a
survey score was for the post-session instrument, was a binary variable, so a log
transformation of the outcome variable also made interpretation easier.

We clustered standard errors at the facility level to deal with any spillover effect between participants at
the same facility (which would violate a core regression assumption: stable unit treatment values) (24).
Further, we present models below that include graduating fixed effects as a test for robustness. Since the
sample of peer educators is much smaller than students, we cannot use the date of assessment as a
fixed effect in the same model as the  variable as this would introduce multicollinearity. Thus, we present
two models for peer educators that include facility fixed effects and all control variables and another with
facility and individual fixed effects (excluding individual control variables, which would also create
multicollinearity). We present four models for students that show graduating levels of fixed effects. Stata
statistical software was used for all quantitative analysis (StataCorp, College Station, TX).

Qualitative Analysis

We performed theme analysis of qualitative data, using a synthesis of phenomenological and grounded
theory approaches, looking for common constructions of peer educator experiences (25). The process
involves approaching analysis agnostically, without preconceived notions, letting the data dictate theory
development. Two of the three authors who reviewed the qualitative data have operational connections
with INPEP ECHO, so a third was engaged to examine the data with little preliminary knowledge of the
program. Our reasoning to follow this approach stems from two premises. (1) The reality experienced by
peer educators may be much different from researchers’ ideas about that reality. Any overlapping themes
provide an accurate account of the experienced INPEP ECHO phenomenon. (2) Crediting peer educators
with constructing this reality continues the explicit goal of the program to empower participants.

Sample Characteristics
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As of March 2021, INPEP ECHO operated in four Indiana prisons. The program has trained 64 peer
educators, who have taught approximately 2,000 students. Not all were included in analysis to ensure
data integrity – observations with missing data issues were excluded, especially those in which matching
pre- and post-training survey responses could not be matched. Table 1 shows descriptive statistics for
both peer educators and students included in this study. The peer educator group contains a higher
proportion of Black/African American participants, representing the largest racial group for peers, relative
to students. Peer educators also tended to be a bit older, though students had a wider range of ages. Note
that the only facility housing females in this sample is the Indiana Women’s Prison, so this factor also
accounts for participant sex.

TABLE 1 Descriptive Statistics


 Peers Students

Age (Mean) 39.88 (range: 21-69) 37.03 (range: 18-72)

Race (Percent) 
   
  

  Asian 0.00 0.47

  Black 46.77 28.94

  Native American 1.61 2.80

  Pac Islander 0.00 0.47

  Other/mult race 14.52 9.10

  White 35.48 58.11

  No Answer 1.61 0.00

Ethnicity (Percent)    

  Hispanic 3.48 5.83

Facility (Percent) 
   
  

  CIF 17.74 69.10

  IWP 30.65 11.29

  Pendleton 19.35 7.79

  Plainfield 32.26 11.82
1As prisons generally do not recognize the construction of gender (22,23), we discuss “sex” as the
biological variable these institutions work from.

Results
Quantitative Analysis
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Survey score averages are reported in Table 2, as well as the largest possible score. Student surveys did
not include questions about self-efficacy or heath attitudes. In all cases post-training survey scores come
in higher than pre-.

TABLE 2 Outcome Statistics

Peers Students

  Pre Post Pre Post

Knowledge Scores 11.52/20 15.40/20 4.65/10 6.58/10

Self-Efficacy 27.34/35 33.11/35 - -

Behavior Intentions 24.02/25 24.32/25 21.54/25 22.66/25

Attitudes 23.66/25 24.99/25 - -

Peer Educators

Table 3 reports results for peer educator surveys. Model (1) includes control variables and facility fixed
effects. Model (2), on the other hand, includes both facility and individual fixed effects but no control
variables, as they would introduce multicollinearity. We include the coefficients for the Post variable as
well as percent change. Since the outcome variable is log transformed and Post is a binary indicator

variable, percent change = 

Results indicate no significant change for behavior intentions, but significant and robust improvements
for knowledge score, self-efficacy, and attitudes. An interesting finding comes from the scores showing
more improvement when individual-level fixed effects are in the model. Knowledge scores increase by
31.6%, attitudes by 10.4%, and self-efficacy by 24.6%.
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TABLE 3 Peer Scores


 
 (1) (2)

Knowledge Scores Post Coefficient 0.217*

(0.0758)

0.274***

(0.0269)

Post Percent 24.12% 31.57%

Within-R2 0.4108 0.6730

N 62 62

Self-Efficacy Post Coefficient 0.191*

(0.0773)

0.222*

(0.0924)

Post Percent 21.00% 24.63%

Within-R2 0.1912 0.3184

N 62 62

Behavior Intentions Post Coefficient 0.012

(0.0089)

0.008

(0.0187)

Post Percent 1.29% 0.08%

Within-R2 0.1636 0.0073

N 62 62

Attitude Post Coefficient 0.029

(0.0318)

0.099**

(0.0164)

Post Percent 2.94% 10.37%

Within-R2 0.1461 0.1185

N 62 62


 Control Variables All Limited


 Fixed Effects Facility Facility, ID Number

  Standard Error in Parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001

 Students 

Table 4 lists results for student surveys. These indicate a modest increase in behavior intentions and a
dramatic increase in knowledge scores. Further, results are robust to all specifications, including (4) which
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includes individual identification number fixed effects. Students’ behavior intentions improved by 6%, and
their knowledge scores increased by almost 59%.

TABLE 4 Student Scores

  (1) (2) (3) (4)

Knowledge
Scores

Post
Coefficient

0.4422**

(0.0717)

0.4566***

(0.0051)

0.4620***

(0.0001)

0.4633***

(0.0733)

Post
Percent

55.62% 57.87% 58.73% 58.93%

Within-R2 0.127 0.095 0.093 0.185

N 857 857 857 857

Behavior
Intentions

Post
Coefficient

0.0550**

(0.0058)

0.0700***

(0.0024)

0.0667***

(0.00003)

0.0583***

(0.0008)

Post
Percent

5.65% 7.25% 6.90% 6%

Within-R2 0.058 0.056 0.053 0.050

N 857 857 857 857

  Control
Variables

All All All Limited

  Fixed
Effects

Facility Facility,
Date

Facility, Date,
Facility x Date

Facility, Date, Facility x
Date, ID number

  Standard Error in Parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001

Qualitative Analysis

This quote concisely represents many of the themes discovered in the qualitative data: “[INPEP] ECHO is
the hope in a hopeless generation... It shows compassion for the men and women incarcerated and being
able to slow the process on the harms that go on. The teachings also build confidence, character, and a
belief in oneself [and] facilitate the messages that help us gain knowledge in our lives” (Participant 13).

We can classify peer comments into two categories: personal and community impact. Table 5 lists some
of the personal benefit themes and counts for their occurrence. 17 out of the 21 respondents mentioned
improved health knowledge for themselves and the students they teach, with a strong possibility of future
health benefits. “My general opinion of INPEP ECHO would be that it saves people’s lives. Whether it be
with harm prevention tools we share [or] how important it is to get tested” (Participant 3).
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Many functional skills were mentioned as personal benefits, with the most prominent being improved
communication and public speaking. One person said, “I’ve never been able to talk without stuttering in
front of people and I can do that now, also feeling I’m able to connect with people who need this
information” (Participant 15). Other skills mentioned include teamwork, confidence, and leadership
capabilities. Respondents also described improvements in less tangible beliefs, many felt a stronger
sense of belonging: “… I am not just an inmate but play an important role in helping people…” (Participant
2). Over half of the peer educators discussed some type of larger perspective, gaining perspective outside
themselves, as evidenced by mentions of empathy, altruism, or generativity. A good example comes from
Participant 19 who said participation helped them to learn “to care about ourselves, and in turn caring
about others.” Another representative quote: “INPEP [ECHO] has given me… the chance to make amends
through serving and helping others” (Participant 16). Five respondents mentioned the word “hope”. 

TABLE 5 Qualitative: Personal Benefits

Skills Beliefs

Health knowledge 17 Belonging 11

Communication 9 Empathy/Altruism 11

Teamwork 6 Hope 5

Confidence 7    

Leadership 4    

Another important theme that emerged from the data is self-efficacy. Not only do peer educators indicate
an improved sense of self-efficacy, but many also tie this change to two potential mechanisms of action:
having expertise in a specific topic (health knowledge) and feeling a sense of purpose and usefulness.
One participant stated, “[INPEP ECHO] aids in building our self-worth… it adds to our skillset, it helps us
and lends hope to the lost, forgotten, overlooked, and marginalized” (Participant 16). Another said, “You
have taught me that I am not just an inmate but play an important role in helping people…” (Participant
3). Table 6 lists the number of respondents who used self-efficacy language, as well as how many were
associated with new expertise and sense of purpose (four individuals mentioned both).
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Table 6 also lists the number of participants who discussed INPEP ECHO benefits applying beyond
participants. These peer educators believe activities benefit not only others in prison, but also their
families and larger communities. Participant 12 provided a vignette about a conversation, “[they] told me
that the [other parent] of [their] child had told [them] that [their] son was a type-one diabetic. Because of
INPEP, I was able to answer questions that [they] had about [their] son’s condition.”

Discussion
Quantitative results indicate INPEP ECHO achieves the goals of increasing health knowledge, as well as
other goals, with peer educators also showing significant increases in health attitudes and self-efficacy.
Behavior intention scores, however, only showed improvement with students. Qualitative data confirm
peer educator scores and provide new information about the impact INPEP ECHO has on participants, as
well as others in prison and beyond.

Though originally designed to increase health knowledge in prisons, and thereby decrease the
transmission of deadly diseases like hepatitis C, the model quickly adapted to early results to include
more content toward increasing self-efficacy (17). Self-efficacy and serving as a peer educator may also
point toward seemingly tangential outcomes like criminal desistance and long-term quality of life (21).

The variation in results for health behavior intentions between peer educators and their students proves
interesting. Peer educators attend trainings facilitated by INPEP ECHO staff. Students, on the other hand,
attend workshops led by their incarcerated peers. It may be that the latter group show improvement in this
category, while the former does not, due to content delivery by people they view as equals. These results
come from two different populations, though, so the possibility also exists that individuals volunteering
to train as peer educators already exhibited healthy behaviors or were less likely to change such
intentions.

Theoretical implications also arise from qualitative results. Participants described improved self-efficacy
invariably as a companion to newly gained expertise in health topics and/or a new sense of purpose. As
self-efficacy has been associated with desired outcomes for those experiencing incarceration (e.g., lower
recidivism, higher quality of life; (21)), this finding points toward mechanisms of action to increase self-
efficacy. Further work is needed, though, to explore how this pathway functions.

From a practical perspective, the costs associated with chronic disease – especially within incarcerated
populations – present a case in which the break-even point for investing in programs like INPEP ECHO
arises quickly. For instance, treatment for hepatitis C in people incarcerated costs facilities approximately
$15,000 to treat in early stages, or as high as $42,000 if it progresses to liver cancer (26). Thus, increased
health education that nudges people toward prevention or early treatment lowers costs by an average
$27,000 for each case. Avoiding an infection altogether provides savings somewhere between early- and
late-stage treatment costs. Considering annual costs for INPEP ECHO run approximately $162,000, it
would take six people choosing early treatment or between four and 10 avoided cases to reach the break-
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even point. We present conservative estimates here to illustrate how quickly returns come from
investment.

Moreover, improving confidence and self-efficacy in this population offers its own desired outcome.
Providing peer educators and their students with an opportunity to learn and grow builds hope. Given that
negative outcomes (e.g., substance use relapse, recidivism) correlate with constructs like low self-efficacy,
programs such as INPEP ECHO address underlying issues antecedent to such negative outcomes.

This evaluation highlights the benefits of further investment into programs like INPEP ECHO that involve
peer education. Not only will money spent on peer education programs in correctional facilities avoid
direct costs associated with chronic illness, but improvements in issues like confidence and self-efficacy
will likely positively impact downstream outcomes. As returns on these investments likely come in so
quickly, saturation – the point at which costs equal returns – will not likely be reached any time soon.
Many costs are fixed, meaning that economies of scale can be obtained by expanding to this saturation
point.

Findings also indicate the need for further research, as they largely represent intermediate outcomes.
These short-term results point toward potential mid- and long-term improvements, as work in other
contexts has demonstrated (13, 14). Health knowledge, behavior intentions, and attitudes around health
topics may influence health outcomes like reduced disease transmission, preventative health
involvement, and treatment adherence (e.g., voluntary vaccination). While immediate improvement in
health knowledge may imply better health outcomes, objective examination of health and criminogenic
outcomes is necessary to further strengthen the case. If such assumptions about objective outcomes
prove correct – that future research shows lower rates of infection, higher treatment rates, or lower
recidivism rates – then cost-benefit analysis becomes simple.

Limitations
As discussed above, this study serves as preliminary evidence of INPEP ECHO’s efficacy. Survey
responses and qualitative data provide intermediate measures we hope lead to improved objective
outcomes. Because of this study’s limitations, we are unable to draw definitive conclusions about long-
term, objective outcomes. These instruments also provide INPEP ECHO-specific language (see Appendix
A) and make generalizability difficult. Finally, all data were collected toward quality assurance and
improvement efforts of an ongoing program. That is, instruments and data collection procedures were
not designed with research in mind.

Conclusion
Programs like INPEP ECHO aim toward layered goals: improving health education, which hopefully leads
to improved health outcomes, as well as increasing intangible qualities like confidence and self-efficacy,
also with the hope of improved long-term outcomes. Further, these programs hope to leverage such
outcomes in participants into more general, community-wide outcomes. This study shows improvements
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in health knowledge, attitudes about health topics, behavior intentions, and self-efficacy, which offers
early evidence that INPEP ECHO is achieving its goals. Qualitative data support quantitative results,
lending weight to our overall conclusion. Given the costs associated with chronic disease and negative
criminogenic outcomes (e.g., recidivism), investment into these programs likely offers substantial returns.
Scaling these programs to serve more people in prison would likely increase savings, at an increasing rate
(via economies of scale).

Findings add to previous literature evaluating NMPEP ECHO by applying robust quantitative methods and
incorporating qualitative analysis as validation of quantitative findings, in addition to identifying
emergent themes. The present study also adds to broader incarcerated peer education literature by
providing additional evidence that health education training has general benefits.
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