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Abstract

Background: Given the re-emergence of coal workers' pneumoconiosis in Appalachia and Mountain West United States, there
isatremendous need to train rural professionalsin its multidisciplinary management. Since 2016, the Miners' Wellness TeleECHO
(Extension for Community Health Outcomes) Program held by the University of New Mexico, Albuguerque, and Miners' Colfax
Medical Center, Raton, New Mexico, provides structured longitudinal multidisciplinary telementoring to diverse professionals
taking care of minersby creating adigital community of practice. Program sessions emphasize active learning through discussion,
rather than didactic training. Professional stakeholder groups include respiratory therapists, home health professionals, benefits
counselors, lawyers or attorneys, clinicians, and others. Rural-urban differences in knowledge transfer in such a community of
practice, however, remain unknown.

Objective: We aim to evaluate the role of the rurality of the patient or client base in the transfer of knowledge to professionals
caring for miners using the digital community of practice approach.

Methods: Thisisacross-sectional study of 70 professionals participating in the Miners' Wellness TeleECHO Program between
2018 and 2019. Drawing insights from social network analysis, we examined the association between the rurality of participants
patient or client base and their self-reported receipt of knowledge. Our focal independent variable was the respondent’s self-reported
percentage of patientsor clientswho residein rural areas. We measured knowledge transfer sources by asking participantsif they
received knowledge regarding the care of miners during and outside of TeleECHO sessions from each of the other participants.
Our dependent variables included the number of knowledge sources, number of cross-stakeholder knowledge sources, number
of same stakeholder knowledge sources, and range and heterogeneity of knowledge sources.

Results. Respondents, on average, identified 4.46 (SD 3.16) unique knowledge sources within the community, with a greater
number of cross-stakeholder knowledge sources (2.80) than same stakeholder knowledge sources (1.72). The mean knowledge
source range was 2.50 (SD 1.29), indicating that, on average, respondents received knowledge sources from roughly half of the
5 stakeholder groups. Finally, the mean heterogeneity of knowledge sources, which can range between 0 and 0.80, was near the
midpoint of the scale at 0.44 (SD 0.30). Multivariable analyses revealed that as the rurality of patient or client bases increased,
parti cipants reported more knowledge sources overall, more knowledge sources from outside of their stakeholder groups, ahigher
knowledge source range, and greater heterogeneity of knowledge sources (P<.05 for all comparisons).

Conclusions: Our findings suggest that participants who serve rural areas especially benefit from knowledge transfer within
the TeleECHO community of practice. Additionaly, the knowledge they receive comes from diverse information sources,
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emphasizing its multidisciplinary nature. Our results underscore the capacity of the TeleECHO model to leverage technology to

promote rural health equity for miners.

(JMIR Form Res 2024;8:€52414) doi: 10.2196/52414
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Introduction

Recent studies reveal an increasing prevalence and severity of
pneumoconiosis (ie, dust-rel ated lung diseases) among US coal
workers since the late 1990s [1-7]. Data from the US Codl
Workers Health Surveillance Program indicated that the 2017
prevalence of radiographic pneumoconiosisfor coal minerswith
over 25 years of underground mining experience was greater
than 10%, which was doubl e the prevalence from the late 1990s.
Similarly, the 2014 rate of complicated pneumoconiosis (a
particularly deadly form) among long-tenured underground coal
miners was 1.1%, compared to 0.3% at its lowest point in the
late 1990s[7,8].

This re-emergence of pneumoconiosis presents unigque
challengesfor rural communities. US counties with the highest
mortality rates for pneumoconiosis are concentrated in rural
contexts with long histories of mining, such as the Rocky
Mountain states and central Appalachia[9]. The prevalence of
radiographi c pneumoconiosis and complicated pneumoconiosis
inrural central Appalachian miners, in particular, ismuch higher
than the national average [6]. While the number of miners
requiring specialized care has increased, multidisciplinary
expertise and access to complex care for pneumoconiosis have
decreased in rural areas [10]. Compared with urban residents,
residents of rural areas have less accessto outpatient pulmonary
rehabilitation [11] or pulmonologist services [12]. Rural
practitioners al so face unique challenges, including professional
isolation and complex patient profiles[13], and describe multiple
barriersto knowledge acquisition, such asresources and personal
costs, physical distance, and time[14]. Such challenges amplify
health inequities and mandate innovative approachesto enhance
the health and well-being of rural miners, who congtitute an
underserved, geographically isolated, medically vulnerable, and
often underinsured population [10].

Increasing access to education and mentoring of rura
professionals involved in the multidisciplinary care of miners
can ameliorate the current dearth of skilled expertise in
mining-related diseases in rura areas. The multidisciplinary
skills required include medicolegal, clinical, and “ soft” skills,
the latter including the interpersonal and communication skills
needed to navigate highly collaborative work in the care of
miners. Insufficient expertise among rural providers in these
diverse skills demands innovative education and mentoring
solutions.

The Miners' Wellness TeleECHO (Extension for Community
Health Outcomes) Program was established in 2016 to provide
structured longitudinal multidisciplinary telementoring to
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members of professional groups caring for miners who reside
in pneumoconiosis mortality hotspots in the United States [9].
Professional stakeholder groups include respiratory therapists,
home health professionals, benefits counselors, lawyers or
attorneys, clinicians, and others. These members from various
stakeholder groups constitute a digital community of practice,
or a group of people who “share a concern or a passion for
something they do and learn how to do better as they interact
regularly” [15]. This approach facilitates knowledge transfer
and translation among participants. Knowledge transfer refers
to the transmission of information and insights between people
or groups[16,17], and knowledge trand ation invol ves enhancing
users awareness of multidisciplinary knowledge and itsuse in
day-to-day work and decision-making in the “real world”
[16-18]. Importantly, little is known about how digital
communities of practicetransfer knowledge across professional
stakeholder groupsthat tend to be geographically isolated, such
as rural home health care workers and clinicians or specialists.
Thus, examining the patterns of knowledge transfer in such
communities of practice can provideinsight into how technology
can be leveraged to enhance care of complex disease in rura
settings and how to promote shared objectives within
communities of practice.

Preliminary studies indicate a favorable impact of the ECHO
telementoring strategies on providers' self-efficacy in the care
of miners [19], adding to the knowledge base about how the
ECHO model can enhance the management of other chronic
diseases [20-22].

Therurality of the patient bases for those serving minerslimits
professionals’ capacity to seek and obtain specialized knowledge
concerning the care of pneumoconiosis. This specialized
knowledge tends to be concentrated within groups from urban
areas, where academic health centers are located. Conversely,
urban and suburban practitioners may have limited knowledge
concerning the day-to-day challenges of rura patients
undergoing treatment for complex diseases. The complexity
and interdisciplinary nature of carefor pneumoconiosis, coupled
with the decline of multidisciplinary knowledge sourceswithin
rural areas, underscores the need for specialized knowledge
transfer to underserved rural areas. Digital communities of
practice are well-equipped to transfer multiple kinds of
knowledge [23] across stakeholder groups. First, digital meetings
help counteract large geographic distances, thereby providing
opportunities for transmitting knowledge concerning facts (eg,
know-what) and practical knowledge, skills, and expertise (eg,
know-how) among otherwise isolated community members.
Perhaps equally important, digital communities of practice help
members make social connections and leverage their socia
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networks to gain more access to practical skills and best
practices and to adapt to the evolving needs of patients [23].
Understanding knowledge transfer between the community of
practice participants from urban and rural patient or client bases
is, therefore, essential but has not been fully evaluated—in turn,
congtituting a critical gap in knowledge. Addressing this
knowledge gap can inform evidence-based interventions to
enhancefuture effortsaimed at providing interdisciplinary care
for rural miners.

This study evaluatesthe transfer of knowledge to professionals
caring for miners using the digital community of practice
approach. We integrate methods from social network analysis
to examine patterns of knowledge transfer within and across
stakeholder groups within adigital community of practice. We
consider the association between the rurality of professionas
patient or client base and (1) the number of knowledge sources
from within the community of practice, (2) the number of
knowledge sources outside one's stakeholder group, (3) the
number of knowledge sources within one’s stakeholder group,
and (4) therange and heterogeneity in knowledge sources across
stakeholder groups. Our study represents a crucial step in
assessing the potential to reduce health inequity through greater
investment in workforce diversity and interprofessional
telementoring efforts that promote collaborative health carein
medically underserved mining communities. Our study thus has
important implications for understanding how technology fused
with specialized expertise can be used to address complex health
issues within rural, remote, and medically underserved
communities and begin to address health inequities rooted in
unegual access to medical care, more broadly. This approach
may help rural communities counter the re-emergence of the
pneumoconiosis epidemic.

Methods

Study Design

Thisisacross-sectional study of professionals participating in
the Miners  Wellness TeleECHO  Program, a
community-university partnership between a small rural
hospital—Miners' Colfax Medical Center—and its academic
partner—University of New Mexico School of Medicine,
together congtituting the “hub” site of experts. Stakeholder
groups include clinical professional groups (clinicians,
respiratory therapists, and home health professionals) and
nonclinical professional groups (ie, benefits counselors, lawyers
or attorneys, and others, including policymakers, administrators,
and mine safety officers), constituting the “ spoke” siteslocated
across the United States. The hub and spoke partners regularly
engage in telementoring and together form adigital community
of practice.

Recruitment

This study was based on a convenience sample of 70 participants
who volunteered to complete this study’s survey, among all
program attendees invited, during the 1-year study duration
from September 12, 2018, to September 18, 2019. Core program
faculty did not participate in the survey.
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Program Description

Asdetailed in aprevious publication [19], TeleECHO sessions
have auniform format and are held at the sametimetwice every
month, lasting 75 minutes. Program sessions begin with
10-minutes of introductions and announcements, followed by
a 15-minute didactic delivered by an invited expert and a
20-minute facilitated question-answer session. Next, the program
director facilitates a 30-minute interactive case discussion.
Program sessions emphasi ze active learning through discussion,
rather than didactic training. Participants earn continuing
medical education (CME) credits without charge, upon
completing a CME survey. A multidisciplinary curriculum
committee follows a structured curriculum that is continually
adapted based on the needs of the learning community, which
are identified through review of the CME feedback reports.
Attendance at ECHO sessions is open and voluntary, which
allows those not presenting a case to view the didactic, partake
in case discussions, contribute insight from professional
experiences, and learn from the expert panel. Participants can
also access experts at hub or spoke sites for urgent consultation
outside of program sessions through telephone or electronic
correspondence. Recorded didactic sessionsare made available
through a web-based archive.

Program Development

Since July 2016, our program has used the ECHO model to
provide long-term and structured telementoring in the care of
miners. This approach deviates from traditional telemedicine
where providers assume short-term direct care of individual
patients [24]. Further, unlike webinars or traditional didactic
lectures, the ECHO model provides an interactive discussion
of cases with expert panels in real-time that is highly
contextualized and adheres to key learning theory principles.
Asdetailed in aprevious publication [19], the ECHO model is
based on the following five key principles. (1) The model uses
internet-based technol ogy for multipoint videoconferencing, to
leverage scarce resources. (2) It uses an established
disease-management model associated with best evidence for
that disease that has been demonstrated to improve outcomes
by reducing variation in processes of care and sharing best
practices [21,22,25,26]. (3) It uses the principle of case-based
learning for participants to learn with guidance from mentors,
based on discussion, questions, and investigation of patient
cases under their care. Over time, with iterative practice and
feedback, participants gain knowledge and skills and
progressively become moreindependent. (4) It createsadigital
community of practice, which emphasizes reciprocity in the
sharing of skills and information, and acknowledges that all
participants bring useful expertisein the care of miners. Through
regular interaction, community members increase their own
expertise and that of other participants. Asaresult, the program
aimstoincreasethe ability of individua participantsto (a) refer
minersappropriately to other experts, (b) accept miner referrals
from other experts, and (c) to serve as local experts for less
experienced community professionals, thereby improving the
care of miners. (5) Finaly, it uses an internet-based database
(ie, IECHO software) to monitor participant outcomes.
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Outcomes

We conceptualized knowledge transfer as the transmission of
“facts, experiences, and insights’ between people or groups
[16,17]. We used a social network approach to examine
knowledge transfer among community members by measuring
respondents’ number of unique knowledge sources. We also
considered the stakeholder group where knowledge originates,
which allows us to examine the extent to which participants
receive interdisciplinary knowledge from others outside of their
own stakeholder groups as well as the overall distribution of
knowledge sources across stakeholder groups.

We measured knowledge transfer sources by asking participants
if they received new and important knowledge regarding the
care of miners during and outside of TeleECHO sessions from
each of the other participants. To measure knowledge transfer,
respondents were given rosters that included names of all
registered participants, with the option of providing additional
names not on the roster. Rosters were arranged by stakehol der
groups to reduce respondent burden and assist recall. We used
these nominations to measure our dependent variables that
capture unique dimensions of knowledge transfer. Our first
dependent variable, number of knowledge sources, is the count
of other participants from whom respondents received new and
important knowledge (regardiess of the source’s stakeholder

group).

Apart from the number of knowledge sources, we tested whether
rural participants report greater numbers of knowledge sources
from outside of their primary stakeholder group. We thus
measured the number of cross-stakeholder knowl edge sources,
which captures the number of participants from whom
respondents received knowledge who were outside of
respondents’ stakeholder group. We aso analyzed the number
of same stakeholder knowledge sources, with a measure
capturing the number of participants from whom respondents
received knowledge that were in the same stakeholder group as
the focal respondent.

We also consider 2 dimensions of diversity in the sources of
knowledge transfer among respondents. Range captures the
extent to which individuals are connected to others from
different social systems or interpersonal environments (eg,
employers, associations, and schools) [27,28]. Importantly, a
higher range level trandates to greater access to nonredundant
information [29]. We measure knowledge sourcerange by
calculating the number of unique stakeholder groupsfrom which
respondents reported receiving knowledge. Thisvariable ranges
from 0 to 5, with O indicating respondents reported no
knowledge sources to 5 indicating respondents received
knowledge from at least one member from each of the
5-stakehol der groups.

Our second measure capturing the diversity of knowledge
sources is heterogeneity ofknowl edge sources. Our measure of
heterogeneity of knowledge sources taps the distribution of
knowledge sources across stakeholder groups for each
respondent and is calculated as follows [30]:

>@]

Heterogeneity =1 —
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Here, A isthe number of knowledge sources that belong to a
stakeholder group j, ks is the number of knowledge sources,
and nisthetotal number of stakeholder groups from which the
focal respondent reported receiving knowledge (ie, knowledge
sourcerange). Heterogeneity increaseswhen respondentsreceive
knowledge from alarger number of different stakeholder groups
(ie, have high knowledge source range) and the knowledge
sources are equally distributed across the stakeholder groups.
In our study, this measure potentially rangesfrom 0to 0.8, with
higher values indicating greater heterogeneity in knowledge
sources. Note, heterogeneity is undefined for respondents
reporting 0 knowledge sources, which wasthe case for 2 of our
respondents, who were excluded for analyses of heterogeneity.

Independent Variables

Our focal independent variable captures the level of rurality
among a respondent’s patient or client base. The measure is
based on the percent of patients or clients who reside in rural
areas, as self-reported by the participant. Initial responseswere
ordinal and included five categories: 1 (0% to 20%), 2 (21%to
40%), 3 (41% to 60%), 4 (61% to 80%), and 5 (81% to 100%).
For this study, we collapsed the ordinal variable into a binary
variable indicating rural patient or client base, which equals 1
if 41% to 100% of arespondent’s patient or client base resided
inrura areas, and Oif only 0% to 40% of their patientsor clients
lived in rural areas. We collapsed the categories for 2 reasons.
First, exploratory analyses revealed that only 5 respondents
reported serving a 21% to 40% rural patient or client base.
Second, comparisons of the means of the knowledge source
variables across levels of patient or client rurality suggested a
threshold effect, with only minimal differencesin the outcomes
for those serving 0% to 20% versus 21% to 40% rural patient
or client base but large differences between these combined
categories and those serving a 41% or greater rural patient or
client base. Theresults based on the original 5-category ordinal
variable were similar to those presented in this study.

Covariates

Multivariable models include control variables to account for
potential confounding between the association between patient
or client rurality and our outcomes. Experienced versus fresh
participant: fresh participants were defined as those who first
attended the community of practice in or after the summer of
2018 (defined as from May 9, 2018, onwards) versus
experienced participants (defined by those who had first attended
any time between July 1, 2016, and May 8, 2018). Experienced
participants had greater cumulative participation and therefore,
experience with the TeleECHO Program than fresh parti cipants
(11.4, SD 9.8 vs 4.6, SD 4.6 total sessions attended before or
during this study’s timeframe; P=.03). This cutoff date was
chosen based on the date of funding by the sponsor, which
allowed the frequency of the TeleECHO Program to be raised
from monthly to twice a month. Respondents’ Iength of care
for miners taps the number of years each participant reported
having served miners. Initial responseswere measured in years.
To aid in the interpretation of our regression results, we divide
the reported number of years cared for minershby 10, so that the
variable captures the number of decades respondents reported
having cared for miners.
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We aso control for participant demographics. We control for
age with 2 dummy variables indicating 51 to 60 years old and
older than 60 years (1=yes, 0=no) with younger than 50 years
old serving as the reference category. Male sex is binary and
indicates the respondent reported a male sex identity (1=yes,
0=n0). Respondents reported their race and Hispanic ethnicity
status. Based on the responses from these questions, respondents
were initially categorized as either Asian, non-Hispanic-Black
or African American, Hispanic, multiracial or some other race,
or non-Hispanic White. We report the percentages of
respondents in each race or ethnic category but collapsed
categories into a binary variable indicating non-White (1=yes,
non-Hispanic Whiteisthereference) in our regression analyses
due to the small sizes of non-White racial or ethnic groupsin
the sample. Alternative methods of collapsing race or ethnic
categories resulted in similar findings as those presented here.

Data Collection

The program monitored the number of sessions, learners, unique
learners, geographical sites of learners, and patient cases
presented (using the iECHO software). Survey data were
collected using the REDCap (Research Electronic Data Capture;
Vanderbilt University), a secure web app for building and
managing online surveys and databases.

Analytic Strategy

All analyses were conducted in Stata/MP (version 16.0;
StataCorp LLC). We used negative binomial regressions to
analyze the total number of knowledge sources, number of
cross-stakeholder knowledge sources, and number of same
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stakehol der knowledge sources, which were discrete counts and
wereover dispersed. Ordinary least squares regression was used
to analyze knowledge source diversity and knowledge source
heterogeneity. Model coefficients (b) and SE were used to
summarize effect sizes. Data missingness due to nonresponse
was minimal, with 2 respondents declining to report their age,
1 respondent declining to report on length of care for miners,
and 1 respondent declining to report on rurality (for atotal of
3 respondents having missing data on at least 1 variable).
Missing values on these measures were imputed using the Stata
ice procedure [31], and model swere estimated with 10 imputed
data sets using the mi command suite in Stata 16. The results
based on unimputed data using listwise deletion were nearly
identical to those presented here.

Ethics Considerations

Approval was obtained from the ingtitutional review board,
Human Research Protections Office, at the University of New
Mexico Health Sciences Center (18-386). Anonymized consent
was obtained from all participants. Study datawere dei dentified
for analysis to maintain confidentiality. All participants were
provided an el ectronic merchandise card of US $50 upon survey
completion.

Results

Table 1 shows the descriptive characteristics of the 70 ECHO
participants caring for pneumoconiosisin across-sectiona study
during the timeframe of 2018-2019.
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Table 1. Descriptive characteristics of study participants (N=70).
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Characteristics Value
K nowledge sour ce variables, mean (SD)
Number of knowledge sources (N=70) 4.46 (3.16)
Same stakeholder knowledge sources (n=61) 1.72 (1.46)
Cross-stakeholder knowledge sources (n=61) 2.80 (2.63)
Knowledge source range (N=70) 2.50 (1.29)
Heterogeneity of knowledge sources (n=68) 0.44 (0.30)
Agegroup (y), n (%)
50 or younger 36 (51)
511060 15 (21)
Older than 60 19 (27)
Sex, n (%)
Female 45 (64)
Male 25 (36)
Race or ethnicity, n (%)
Asian 6(9)
Hispanic 5(7)
Non-Hispanic Black or African American 1(1)
Non-Hispanic White 55(79)
Other 34
Primary stakeholder group, n (%)
Clinician 20 (29)
Respiratory therapist 12 (17)
Lawyer or attorney 7 (10)
Benefits counselor 8(11)
Home health professional 14 (20)
Others 9(13)
Rurality of patient or client base, n (%)
Nonrural patient or client base 19 (27)
Rural patient or client base 51 (73)
Participant experience, n (%)
Fresh participant 40 (57)
Experienced participant 30 (43)
Decades serving miners (N=70), mean (SD) 0.76 (0.72)

Knowledge Source Variables Among all Participants

Respondents, on average, identified 4.46 (SD 3.16) unique
knowledge sources within the community. Respondents, on
average, reported greater numbers of cross-stakeholder
knowledge sources (2.80, SD 2.63) than same stakeholder
knowledge sources (1.72, SD 1.46). The mean knowledge source
range was 250 (SD 1.29), indicating that, on average,
respondents received knowledge sources from roughly half of
the 5 stakeholder groups. Finally, the mean heterogeneity of
knowledge sources, which can range between 0 and 0.80, was
near the midpoint of the scale at 0.44 (SD 0.30).

https://formative.jmir.org/2024/1/e52414
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K nowledge Source Variables Among Participants
Serving Rural Versus Nonrural Bases

We explain the means of the knowledge source measures among
those serving rural versus nonrural patient or client bases. Those
serving rural patient or client bases, on average, reported 5.00
(SD 3.13) unique knowledge sources compared to 3.00 (SD
2.88) among those primarily serving nonrural patientsor clients.
Therewas only aminor difference in the mean number of same
stakeholder knowledge sources for those serving rural (1.68,
SD 1.42) versus nonrura (1.86, SD 1.66) patients or clients.
However, rural providers, on average, identified 3.30 (SD 2.61)
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cross-stakeholder knowledge sources, whereas nonrural
providers, on average, identified 114 (SD 1.99)
cross-stakeholder knowledge sources. Finally, comparing the
measures of diversity of knowledge sources, those serving rural
patients or clients had a higher mean knowledge source range
2.78 (SD 1.22) versus 1.74 (SD 1.19) and mean knowledge

Soller et al

source heterogeneity 0.52 (SD 0.25) versus 0.23 (SD 0.31) than
those serving primarily nonrural patients or clients.
Multivariable Results

Table 2 presents results from multivariable regression models
of the different dimensions of knowledge transfer.

Table 2. Multivariable regression analyses of knowledge transfer among digital community of practice members caring for pneumoconiosis in a

cross-sectional study during the timeframe of 2018-20192P.

Independent variables  Model 1: number of  Model 2: samestake-  Mode 3: cross-stekehold- Model 4: knowl- ~ Model 5: heterogeneity
knowledge sources holder knowledge er knowledge sources edge sourcerange  of knowledge, sources
(N=70) sources (n=61) (n=61) (n=70) (n=68)
b (SE) P b (SE) P b (SE) P b (SE) P b(SB) P value
val- val- val- val-
ue ue ue ue
Rurality 0.50 (0.22) .02  0.04(0.26) .89  0.91(0.37) .01 092(0.36) .01 0.25(0.08) .003
Age (y; <50y isthereference)
51-60 -0.05(0.24) .84 0.67(0.30) .03 -0.33(0.34) 34 -006(041) .88 -0.06(0.09) .53
>60 -035(0.28) .22 0.14(0.34) .68  -0.52(0.40) 19 -079(044) .08 -0.16(0.10) .14
Malesex (femalesexis -0.11(0.19) .57 -0.34(0.27) 21 -0.07(0.27) .79 -039(0.34) .25 -0.08(0.08) .30
the reference)
Non-White (non-His-  0.32 (0.22) 14 -0.24(0.30) 41 0.62(0.34) .07 038(037) .32 0.11(0.09) .19
panic Whiteistherefer-
ence)
Stakeholder group (clinical provider isthereference)
Respiratory thera-  0.15 (0.27) .58  -0.50(0.36) 17 054(0.37) 15 037(048) 44 0.17(011) .12
pist
Lawyer orattorney —0.04(0.32) .89  -0.50(0.41) .23 0.36(0.45) 43 -034(055 .55 001(0.12) .95
Benefits counselor  0.29 (0.29) 31 -0.82(0.43) .06  0.84(0.39) .03 067(051) .20 018(0.12) .13
Home health pro-  0.34 (0.25) 18  0.20(0.30) 50  0.38(0.36) 29 -017(045) .72 -0.01(0.10) .93
fessional
Others 0.20 (0.29) 50 _c¢ — — — 0.78(0.50) .13 021(0.12) .08
Experienced participant  0.37 (0.17) .03 -0.17(0.21) 42 0.74(0.25) .003 0.70(0.31) .03 0.12(0.07) .10
(fresh participant is the
reference)
Decadesservingminers  0.18 (0.16) .24 0.08(0.19) .68  0.17 (0.24) 47 046(026) .08 0.11(0.06) .08
Intercept 0.68 (0.30) .02  0.66(0.35) .06 -0.58(0.45) 20 1028(0.49 .01 0.11(0.11) .33

3P values obtained from 2-tailed tests.

BIn these models, our dependent variables are knowledge sources, that is, other participants from whom respondents (ie, targets) received new and

important knowledge (within and outside the source’s stakeholder group).
®Not available.

Number of Knowledge Sources

Model 1 examines the number of knowledge sources using a
negative binomial regression. The results indicate that rural
patient or client base is positively associated with the number
of knowledge sources (b=0.50; P=.02). This finding suggests
that providers serving rural clients or patients identify greater
numbers of knowledge sourceswithin the community of practice
than participants whose patients or clients reside in nonrural
areas, even after accounting for key confounders. Compared
with fresh participants, experienced participants report greater

https://formative.jmir.org/2024/1/e52414

numbers of knowledge sources (b=0.37; P=.03). No other
participant characteristics were significantly associated with
the number of knowledge sources (all P>.05).

Number of Same Stakeholder and Cross-Stakeholder
K nowledge Sources

Models 2 and 3 examine the number of same stakeholder and
cross-stakeholder knowledge sources, respectively. These
models provideinsight into whether participantstend to identify
knowledge sources from within or outside of their primary
stakeholder groups. Note, participantsfrom “ Other” stakeholder
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groupswere dropped from Models 2 and 3, asthey by definition
have all different stakeholder ties and O same stakeholder ties.
The results from Model 2 indicate that rural patient or client
base has a nonsignificant association with the number of same
stakeholder knowledge sources (b=0.04; P=.89). Compared
with those aged 50 years or younger, participants between the
agesof 51 and 60 yearsreport moretiesto members of the same
stakeholder group (b=0.67; P=.03). Turning to Model 3, which
examines the number of cross-stakeholder knowledge sources,
therurality of the patient or client base was positively associated
with the number of cross-stakeholder ties (b=0.91; P=.01). This
indicates that participants serving larger proportions of rural
patients or clients reported larger numbers of cross-stakehol der
knowledge sources than those serving smaller proportions of
rura patients or clients. Additionally, experienced participants
report larger numbers of cross-stakeholder knowledge sources
than fresh participants (b=0.74; P=.003) and benefits counselors
report larger numbers of cross-stakeholder knowledge sources
than clinicians (b=0.84; P=.03).

Range and Heterogeneity of Knowledge Sources

Thefinal modelsin Table 2 examinethe range and heterogeneity
of participants knowledge sources. These models provide
insight into the number of different stakeholder groups from
which participants received knowledge, and the extent to which
participants’ knowledge sources are equally dispersed across
different stakeholder groups. Turning to Model 4, which is a
linear regression of knowledge source range, we found that a
rural patient or client base has a positive and significant
coefficient (b=0.92; P=.01). Modd 4 aso indicates that
experienced participants reported higher knowledge source
range than fresh and new participants (b=0.70; P=.03).

Finally, Model 5 examinesthe association between rurality and
participants’ knowledge source heterogeneity. Whereas range
is the count of the number of unique stakeholder groups from
which participants receive knowledge, knowledge source
heterogeneity also assesses whether stakeholders from which
participants receive knowledge tend to be concentrated in 1
stakeholder group (low heterogeneity) versus equally distributed
across multiple groups (high heterogeneity). Note, that because
knowledge source heterogeneity can only be measured among
participants with at least one knowledge source, Model 5
excludes 2 respondents who reported 0 knowledge sources.
Patient or client rurality was positively associated with
participants' heterogeneity of knowledge sources (b=0.25;
P=.003), indicating knowledge sources are more equaly
distributed across stakeholder groups as the rurality of their
patient and client bases increased.

Discussion

Principal Findings

Community of practice participants with higher proportions of
rural patient or client base, on average, report more knowledge
sources overall, more knowledge sources from outside of their
stakeholder groups, a higher knowledge source range, and
greater heterogeneity of knowledge sources than those with a
lower proportion of rural patient or client base. These findings
were confirmed after adjustment for potential confounders in
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regression anayses. More broadly, these findings suggest
participants who serve rural areas especially benefit from
knowledge transfer within the TeleECHO community of
practice. Additionally, the knowledge they receive comes from
diverse information sources, emphasizing its multidisciplinary
nature.

Further, 1 primary objective of Project ECHO isto decentralize
knowledge for the care of patients through exchanging insights
and information. Knowledge transfer is key to enhancing the
care of complex disease by timely, evidence-based information
shared by experts who have used, amplified, and applied this
knowledge with interested professionals who (1) are seeking
knowledge to assist their patients or clients and (2) through its
application, increase accessto complex disease carefor patients
inrural and underserved communities. Project ECHO supports
knowledge transfer within the community of practice, through
experts sharing and discussing evidence in association with
challenging questions with which professionals at program
spoke sites are wrestling. Our study suggests this knowledge
transfer may be particul arly effective among professionalswith
longer experience with the program.

Professionalsin rural mining communities often lack accessto
traditional knowledge sources. This disparity results from
professional isolation; challenges with continuing professional
education that requires travel to a distant site for participation
with resultant closure of their practices, often without adequate
coverage available; and unavailability of specialists with more
in-depth knowledge about the clinical, medicolegal, and
interpersonal aspects of care of miners. The need to increase
access to information for rural professionals is, therefore,
obvious. To this end, information technology has come to the
fore. However, research suggests that even when electronic
information services are provided to rura practitioners, they
may not be well used [32]. The lack of information handling
skills, lack of time, and perceived peripherality to the job are
all seen as major constraints [33,34]. However, our study
challengesthisbelief by demonstrating that professionals serving
rural areas especially benefit from accessto knowledge through
theinnovative TeleECHO model, which would otherwiseremain
siloed within stakeholder groups. Further, the knowledge source
range and heterogeneity that the TeleECHO model promotes
may allow greater accessto thought-provoking ideas that foster
learning and other growth-enhancing actions [27,35]. To the
best of our knowledge, our approach of studying patterns of
knowledge transfer, using social network analysis tools, has
never been used previoudly.

Strengths

Our study has multiple strengths. It involves an innovative
intervention that addresses the barriersto the care of miners by
using the TeleECHO model, which provides amultidisciplinary
community of practice approach, using internet-based
technology, an approach that has been well studied in other
diseases [21,22,25,26]. This study is topical and significant
because it addresses a critical gap related to the emerging
pneumoconiosis epidemic in the rural United States. Since the
ECHO model has been adopted nationally and globally to
improverural accessto carefor patients with numerous chronic
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diseases, there aready exists infrastructure to alow for rapid
scaling of the Miners Wellness TeleECHO Program nationally
and globally.

Limitations

There are aso limitations to this study. We are unable to
correlate knowledge transfer to patient outcomes or changesin
provider behavior. We have, however, previously published a
listing of qualitative changes that our ECHO participants
reported they were going to make in their practice, obtained as
part of a CME survey requested at the end of each TeleECHO
session [36]. Although asmall sample sizeraisesthe possibility
of a type | error, individual professionals and teams of
professionals trained in the ECHO model can reach a large
number of miners, with the potential for creating exponential
change. High-risk individuals who did not volunteer to
participate in this study would not have provided information
in the estimation of the program effects, thus introducing an
element of potential participation bias. The knowledge transfer
instrument was not validated in this study. Program participants
had variable competencies, with varying level s of sophistication,
commitment, expertise, experience, and historic levels of
collaboration within the TeleECHO Program. However,
adjustment for participant experience with the TeleECHO
Program or length of carefor minersinthe multivariable models
did not change our study findings. Intergenerational,
interinstitutional, and rural-urban disparities in ability to

Soller et al

leverage technology by participating professionals may
challenge empirical examinations of knowledgetransfer. Finaly,
data limitations, including survey nonparticipation by the core
program faculty and survey nonresponse among the TeleECHO
Program participants, preclude the use of complex socia
network analysis methods (eg, exponential random graph
models) commonly used to examine network selection processes
in our study. Although our methods are adequate for examining
associations between participating characteristics and the
number, range, and heterogeneity of knowledge sources, weare
unable to examine how network processes such as reciprocal
knowledge transfer operate within the learning community.

Conclusions

Despitetheselimitations, our findings suggest participantswho
serve rural areas especially benefit from knowledge transfer
within the TeleECHO community of practice. Additionally, the
knowledge they receive comesfrom diverseinformation sources,
emphasizing its multidisciplinary nature. Our results underscore
the capacity of the Project ECHO model to leverage technol ogy
and workforce diversity to facilitate knowledgetransfer to rural
professionalsand ultimately promote health equity among rural
and medically underserved mining communities. Although this
approach addresses a critical gap related to the emerging
pneumoconiosisepidemicin rural United States, futureresearch
will evaluate whether this trandates into improved patient
outcomesin rural mining communities.
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