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Developmental networks are crucial for faculty career advancement in academic medi-
cine. However, there is a lack of randomized controlled trials (RCTs) evaluating structured
developmental network interventions. This study aims to assess the effectiveness of a
structured curriculum-based developmental network intervention on self-reported faculty
network measures using an RCT design. The intervention was delivered via a digital com-
munity of practice (Project ECHO) model and analyzed using a mixed methods approach.
The theoretical framework for mentor development is provided by the Social Cognitive
Theory, developed based on research by Albert Bandura, who observed that “human be-
havior is influenced by a three-way, dynamic, reciprocal model in which personal factors,
environmental influences, and behaviors continually interact.” A basic premise of this the-
ory is that people learn not only through their own experiences but also by observing
the actions of others and the consequences of those actions. The study was conduct-
ed across four institutions. Mentors were randomized into three groups: (1) intervention
group, who completed a mentor development program followed by the structured cur-
riculum-based developmental network intervention; (2) control group, who completed
only the mentor development program; and (3) pure control group, who received neither
intervention. Designated mentees were enrolled but did not receive any mentoring inter-
ventions. Data were collected at baseline, 12 months, and 24 months using the Mentoring
Network Questionnaire. Most network outcomes were not significantly different between
the three groups over time. Network density and gender diversity increased at 24 months
in the intervention (p=0.03) and control groups (p=0.02), respectively. Network range
decreased at 12 months (p=0.02) for the pure control group. Racial/ethnic diversity and
range decreased at 12 months (p=0.04) and 24 months (p=0.05) for the intervention
group. Strategic network planning and longer follow-up period may be crucial to improve
the intervention impact.
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Introduction

Developmental networks are pivotal for faculty
career advancement in academic medicine. While
a 2013 study emphasized the superiority of
developmental networks over traditional dyads
in providing career support and opportunities,
there remains a lack of randomized controlled
trials examining the effectiveness of structured
developmental network interventions. A non-
randomized observational study recently
demonstrated an increase in self-efficacy in
developmental networking among participants
of a structured curriculum-based developmental
network intervention (Cummings & Higgins, 2006).
This study seeks to evaluate the effectiveness
of structured curriculum-based developmental
network intervention on self-reported network
measures using a randomized controlled study
design. The curriculum-based intervention was
delivered via a digital community of practice
(Project ECHO) model and analyzed using a mixed

methods design. Compared to those who did not
participate, we hypothesized that the mentor
participants of a structured curriculum-based
developmental network intervention demonstrated
a greater change in their developmental networks
and those of their respective mentees.

Methods
Study Design and Sample

The study was conducted across four Southwest
or Mountain West institutions or consortia of
institutions, with the University of New Mexico
(UNM) serving as the hub site and the other
institutions (Arizona State University, University of
Oklahoma Health Sciences Center and Mountain
West Clinical Translational Research Infrastructure
Network) as spoke sites. The study used a
randomized controlled trial design with pre-test
and multiple post-test measures. Participant
mentors were randomized into three groups:
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1. Intervention group: Mentors who completed
a mentor development program followed by a
structured curriculum-based developmental
network intervention.

2. Control group: Mentors who completed a
mentor development program but not a
structured curriculum-based developmental
network intervention.

3. Pure control group: Mentors not exposed to
either intervention.

A designated mentee of each mentor was enrolled

but the mentees were not offered any mentoring

interventions. Longitudinal data were collected at
baseline, 12 months, and 24 months.

Procedures

In addition to descriptive characteristics,
egocentric data on developmental network
characteristics were obtained from an

electronically administered, web-based Mentoring
Network Questionnaire (MNQ), our modification
of the Developmental Network Questionnaire
(DNQ) (Higgins, 2004) for online administration
with an additional question on network intensity.
Psychometric properties of the scale items used
to measure psychosocial and career help from the
MNQ are published (Cummings & Higgins, 2006)).
The web-based data was transferred electronically
to a REDCap-based database, then checked
manually for quality control.

Outcome Variables

Network characteristics included network
size, range, density, gender diversity, racial/
ethnic diversity, level of career support, level of
psychosocial support, level of networking intensity,
level of emotional closeness, and relationship type.

Predictor Variables

Analysis models included predictor variables for
the study groups, study time period and the study
period * intervention interaction, which was the
test of intervention. Coding of predictor variables
yielded tests for whether the change from baseline
to 12 months and to 24 months were different for
intervention and the two control groups.

Statistical Approach

Summaries of each outcome variable indicated
high missing proportions over time. Multiple
imputation for longitudinal data was conducted
to correct the missingness. A randomized
controlled trial design with baseline, 12-month,
and 24-month measures was used to evaluate
the intervention’s impact. Each outcome variable
had longitudinal missing data in each study arm.
We conducted multiple imputation to correct the
missingness and applied the multiply-imputed
data into the mixed-effect models. Mixed-effects
models were used for repeated measures analysis
for each outcome variable over time, controlling

for baseline characteristics. Custom contrasts of
linear mixed model parameters were made that
estimated the within-group change from baseline
and tested whether the change from baseline
was the same for study arms (difference in
differences tests). A p-value < 0.05 was considered
statistically significant. Institutional Review Board
(IRB) approval was obtained (UNM HRPO 19-464).
Preliminary power calculations assumed a sample
size of 64 intervention mentors vs. 64 control
mentor orders would be able to detect a Cohen’s
effect size of 0.5 in network outcomes with power
of 80% and a=0.05.

Results

of 94 mentors and 92 mentees
participated in the study. These included 44
pure control, 25 control, and 25 intervention
mentors, and 44 pure control, 23 control, and 25
intervention mentees. Table 1 shows summaries
for network outcome variables by study arms
and periods. Table 2 reports the results of mixed-
effect models with predictors of intervention, time
period and their interaction. The models adjust
for baseline demographics, including age, race/
ethnicity, gender, faculty track and faculty rank.
Except for mentor network density (relatively
increased over 24 months in the intervention arm,
interaction p-value=0.03), there were no significant
differences (all p > 0.05) in outcome variables
between the three groups over time. Results from
additive models with only intervention groups,
period and their interaction were similar (data
not shown). Table 3 in Appendix shows that the
pre-post differences of outcome variables within
each study arm and whether the change from
baseline was the same for arms 12 months and at
24 months, estimated using custom contrasts of
parameters from the adjusted linear mixed models.
Results were largely not statistically significant.
For mentors, exceptions were seen in the pure
control group for a decrease in range at 12-months
from baseline (p= 0.02). Similarly, for intervention
mentors, a decrease in racial/ethnic diversity at
12-months from baseline (p=0.04); a decrease in
range at 24-months from baseline (p=0.05); and
increase in density at 24-months from baseline (p=
0.01) were noted. For control mentors, an increase
in gender diversity at 24-months from baseline
(p=0.03) was noted. When group differences for
longitudinal differences at 12-month and 24-month
were analyzed, there was a significant increase in
gender diversity for controls, as compared to pure
controls, over 24-months (p=0.04). On the other
hand, mentees showed no significant differences.

A total

Discussions

Strengths

This study employs a robust randomized
controlled trial (RCT) design, which is considered
the gold standard for evaluating the effectiveness.
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Data were collected at multiple time points
(baseline, 12 months, and 24 months), allowing for
the assessment of changes over time. The study
includes participants from multiple institutions
across the Southwest and Mountain West,
enhancing the generalizability of the findings.
Also, the study utilizes well-validated instruments,
such as the Mentoring Network Questionnaire
(MNQ), ensuring the reliability and validity of the
measures.

Limitations

The study experienced high attrition rates,
which may have impacted the statistical power
and the ability to detect significant differences.
The relatively small sample sizes in each group
may limit the generalizability of the findings and
the ability to detect small effect sizes. Despite
the use of multiple imputation techniques, the
presence of missing data could have introduced
bias and affected the study’s conclusions. The
24-month follow-up period may not be sufficient to
capture the long-term evolution of developmental
networks.

Conclusion

This randomized control trial of a structured
curriculum-based developmental network
intervention was largely ineffective in changing
self-reported developmental network outcomes
for mentors and their mentees over 24 months.
The lack of change in network outcomes, a
Moore Level V outcome, in the current study,
contrasts with our prior observational study that
demonstrated improved participant self-efficacy
in developmental networking, a Moore Level IV
outcome. High attrition rates, small sample sizes,
and missing data, despite multiple imputations,
may have obscured effects. The 24-month
followup period might be insufficient to capture
longterm developmental network evolution. The
translation of competence (Moore Level 1V) into
performance (Moore Level V) might require an
add-on intervention, such as a personalized
coaching intervention to help participants change
their developmental networks. Our previous
qualitative study had shown that a change in
developmental networks is triggered by non-
strategic issues such as a change in project or
leaving of a mentor rather than a strategic network
plan aligned with career goals and assessment of
network gaps. This lack of strategic thinking may
also explain this lack of intervention effectiveness.
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Appendix

Mentor Mentee
L. . Pure . Pure .
Characteristic Period Control Intervention Control Intervention
Control Control
N |[Mean | N[ Mean| N | Mean | N | Mean | N | Mean | N | Mean
Baseline | 37 | 473 | 23| 439 | 22 4.77 38| 471 [ 17| 506 | 17 4.71
. 12 22| 482 | 15| 413 11 491 20 4.6 14 | 457 | 11 5.27
Size month
24 70 450 |10] 45 | 7| 420 |10] 49 |9 |52 |6 | s
month
Baseline | 35 | 226 | 23| 191 | 22 2.36 36 203 (17| 212 | 16 2.63
12
Range month 22 1.91 15 1.4 11 2 18] 183 |14 179 | 11 2.55
4 Vgl 22 o 1aa| 7| 2 |1w0| 19 |9] 2336 ]| 2
month
Baseline | 35 055 | 23| 069 | 22 0.53 36 0.6 17| 056 | 16 0.52
12
Density month 221 057 |15] 078 | 11 0.45 20 0.6 14| 058 | 11 0.38
24 17 0.6 10| 0.74 7 0.75 10| 0.42 9 0.57 6 0.68
month
Gender Baseline | 34 | 4338 | 22| 2941 | 21 38.9 35 325 |17 317 | 16 43.9
Diversity 12 21| 43.19 | 15| 3093 | 10 45.3 19 312 [ 13| 248 | 10 39.6
month
24 17 3253 | 9 | 29.78 | 7 40.43 9 29.7 9 37.1 6 30.5
month
Racial/ethnic Baseline | 35 | 3123 | 22| 3141 | 22 | 38.05 | 34| 396 | 17| 387 | 16 35.1
Diversity 12 22| 3591 | 15| 23.87 | 11 24 20 465 |14 | 423 | 11 6.45
month
24 17| 3271 | 9 | 23.67 | 7 23.71 9 453 9 47.6 6 32
month
Psychosocial Baseline | 35 | 1931 | 23| 1675 | 22 | 19.08 | 36 | 20.8 | 17| 209 | 16 20.3
Support 12 221 1892 | 15| 1608 | 11 | 1882 | 20| 184 |14 | 184 | 11 21.6
month
24 17 | 2042 | 10| 1848 | 7 1781 | 10| 188 9 222 6 19.9
month
Career Baseline | 35 | 1569 | 23| 1516 | 22 | 1483 | 36| 182 | 17| 176 | 16 18.2
Support 12 22| 1561 | 15| 13.84 | 11 | 1383 | 20| 175 |14 | 172 | 11 18
month
24 17| 1675 | 10| 1528 | 7 15 10 18 9 18.8 6 17.9
month
Networking Baseline | 35 538 | 23| 548 | 22 5.56 36| 547 | 17| 594 | 16 4.95
Intensity 12 22 556 | 15| 579 | 11 5.32 20 539 (14| 6.03 | 11 5.13
month
24 17 | 571 10| 5.71 7 5.76 10| 5.08 9 5.6 6 4.54
month
Baseline | 35 | 287 | 23| 273 | 22 2.8 36| 293 |17 3 16 2.68
Emotional 12 h 22| 279 |15] 283 11 2.68 20 2.67 [ 14| 298 | 11 2.8
Closeness mgg
17| 282 [10]| 2.86 7 2.83 10 | 2.61 9 2.86 6 2.63
month
Baseline | 37 | 13.96 | 23| 1739 | 22 | 1894 | 38| 145 | 17| 186 | 17 17.7
12
Ally month 22| 1894 | 15| 16.67 | 11 | 22.73 | 20 15 14 | 155 | 11 7.58
24 17| 882 [10] 16.67 | 7 4.76 10| 11.7 9 5.56 6 25
month
Baseline | 37 | 2252 | 23| 1739 | 22 | 2576 | 38| 193 | 17| 245 | 17 14.7
Friend 121 0| 2424 [ 15| 1667 | 11| 2727 | 20| 167 | 14| 179 | 11| 258
month
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|24 17 M8 | 10| 3333 7 sm m] #1.7 & 46,3 f 361
monih

Baseline | 37 [ 766 | 23| 1232 [ 22 758 W Jor |17 7Rd |17 11.8
12 22 T8 | 15| 839 | 11 4.55 20 142 |14 | 833 | 11 4.55

Sponsor month
24 17 4.9 10| 333 7 0 10 1.7 9 2.26 i} 82,33
month
Table 2
Tests for Intervention Effects Using Mixed-Effects Models Adjusting for Baseline Demographics
Characteristic | Source p-value Characteristic | Source p-value
mentor | mentee mentor | mentee
Intervention 0.27 0.21 . [otervention 0.08 018
Size Period 0.22 021 fﬂ‘*;”;;’;‘f“g Period 0.32 023
Interaction® 0.23 0.34 ¥ [nteraction 0.47 0.51
Tntervention 0.23 0.10 B Loter vention 0.36 0.2%
Range Period 001 | 024 | pmotiomal  "perioq 0.16 | 0.2
Interaction 0.43 017 [nteraction 0.36 025
Intervention 0.05 0.23 [ntervention .26 048
Density Period 0.02 0.07 Ally Period 0.11 011
Lnteraction 0.03 022 [oteraction 0.31 0.0%
Intervention (1R 011 Intervention .17 044
&j":_‘e'i;!'w Perind 0.05 022 | Friend Period 0.28 0.09
- Interaction 11 028 Interaction .38 3R
. . Intervention 0.23 0.07 Intervention 023 0.0/
?;::::‘::"““ Period 023 | 008 | Mentor Period 013 | 018
- Interaction 22 014 Interaction (.29 (.39
_ A Intervention 0.21 .10 Intervention .44 016
g"u-';f;'““:‘t“““' Period 024 | 011 | Sponsor Period 000 | 021
Interaction .10 .20 Interaction .35 (.25
Intervention 33 028
g;;‘:."ﬂ Perind 0.06 0.17
Interaction (.47 .44
Table 3

Pre-Post Differences of Outcomes Within each Arm and Difference from Baseline was the same for Arms
12 Months and at 24 Months

12 month 24 month 12 month 24 month

Outcome Difference Difference | o | Difference Difference | | Difference Difference | o | Difference [, [ Difference | o

variable Group from P-value | in Dind) from P-value | i ®ind) from P-value | in ®ind) from vale | i ®ind)

baseline differences baseline differences baseline differences baseline differences

Pure control 0.14 0.55 -0.16 0.50 -0.09 0.61 0.12 0.50

Size Control 038 0.30 0.53 027 012 058 0.28 0.52 058 0.14 05 031 0 0.57 0.11 0.52
Intervention 0.10 0.55 -0.04 0.62 043 027 027 051 025 0.47 034 0.45 0.07 0.52 -0.05 0.58
Pure control | -0.46 0.02 025 023 025 0.26 0.36 012

Range Control 041 0.11 0.05 0.72 022 037 0.03 0.60 023 0.40 0.02 0.63 023 0.36 0.59 0.3
Intervention 032 0.24 0.14 0.56 056 0.05 031 035 007 0.60 0.18 051 053 0.13 0.17 0.46
Pure control 004 0.46 0.05 0.46 0.01 0.61 -0.05 0.45

Density | Control 005 0.48 0.01 0.65 006 045 001 0.63 0 0.65 0.01 0.66 0.02 0.51 0.07 0.45
Intervention | -0.08 0.33 012 0.26 025 0.01 020 0.08 -0.08 0.43 -0.08 0.46 0.14 022 0.19 0.17
Pure control 1.03 0.61 “1348 0.03 062 0.68 0.04 047

g:::edx(s:li-ty Control 136 0.62 033 0.63 6.16 038 19.64 0.04 -1.89 0.66 127 0.71 3.18 0.52 314 047
Tntervention 6.58 034 555 042 6,95 032 652 043 332 0.48 27 0.57 1461 012 | -1465 0.20

Racial/eth | Pure control 3.16 0.55 182 061 025 0.52 3.06 0.59

nic Control 275 0.62 591 049 583 043 401 0.53 044 0.60 0.19 0.59 03 0.77 276 0.69

Diversity | ntervention | _-17.27 0.04 2043 0.06 842 030 661 043 3538 0.15 3513 0.18 7.39 0.58 433 0.66

Psychosoc | Pure control | -0.81 0.56 047 058 29 0.04 3.69 0.08

ial Control 0.8 0.6 0.08 0.76 2.08 029 161 049 369 0.06 0.79 0.69 0.17 0.56 386 0.17

Support [ ntervention 0385 0.56 0.05 0.67 “121 043 -1.68 045 04 0.65 25 032 0,61 0.55 3.08 0.25
Pure control 031 0.68 058 050 084 047 045 0.45

g:;z’ "« | Control 157 0.30 -1.88 034 0.19 0.59 078 051 132 042 048 0.68 112 039 157 039
Intervention 0.16 0.63 047 0.61 031 048 089 0.53 033 0.6 051 0.66 0.54 044 0.09 0.53

Networki | Pure control 0.16 0.50 037 0.15 017 0.4 028 027

ng Control 030 0.35 0.14 0.66 030 034 007 0.67 014 0.59 0.03 0.76 032 037 0.03 051

Intensity | Intervention | -0.15 0.56 031 042 -0.08 051 045 029 0.06 0.61 024 0.54 -0.06 047 022 041

) Purc control 0.3 0.25 0.08 042 029 0.02 023 0.15

g‘;‘s’;‘r‘l’:s’:‘ Control 0.09 0.49 022 022 0.14 029 022 022 20.13 0.44 0.16 043 0.26 017 0.02 0.53
Intervention 0.00 0.65 0.13 043 001 053 0.07 0.51 0.07 0.60 036 0.11 0.18 033 0.05 044
Pure control 584 0.23 2,96 0.50 -0.48 0.61 -0.85 0.48

Ally Control 136 0.65 7.20 033 190 057 1.06 0.66 0.08 0.66 0.56 0.63 779 022 6.94 037
Intervention 536 0.40 -0.48 0.61 935 0.16 6.39 0.39 47 0.43 422 051 9.45 0.17 103 0.20

Friend | Pure control 131 0.70 004 063 2.09 0.60 387 039
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