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1. INTRODUCTION:

The goal of the funded research project - The Oregon Military Employee Sleep & Health
Study (MESH) - was to improve safety, health, and well-being of service members
(including Military Technicians and Active Guard Reserves) in the Oregon National Guard
(Army and Air) and their families. Our research team, based at Oregon Health & Science
University (OHSU), adopted a comprehensive and integrative approach that was designed
to impact multiple risk behaviors, as well as health and work-family outcomes. The clinical
trial directly addressed the vision of the PH/TBIRP with its focus on psychological health,
wellness, and overall quality of life for Service members and their families. It specifically
addressed the JPC-5/MOMRP psychological health and resilience research portfolio and is
focused on prevention, treatment, and recovery of Service member and military family
behavioral health, which is critical to force health and readiness. Furthermore, this project
addressed prevention/health promotion interventions and systems-level approaches for use
within the military context. The main goal of the clinical trial was to develop and test the
effectiveness of a Behavioral Health Leadership training intervention (health protection),
combined with an individual Service member health promotion intervention based on
actigraph sleep tracking and cognitive effectiveness feedback, on risk behaviors,
psychological health, and workplace outcomes of Service members within the context of
the Oregon National Guard (ORNG; includes Army and Air Force). Figure 1 below is our
Conceptual Model.

FaSST Intervention Mediating Processes Outcomes

Supervisor Elements:

Training and self- Service member and
monitoring focused on Spouse//Partner Health

FS?—IZ: daenrcsihsirl)eep Increasedssu(;gill iE(L)erport from Psychological Health,

Service Member — — Physical Health, actigraphic

Reduced stress and job strain and self-reported Sleep,
alcohol consumption, family
functioning, workplace
outcomes

Elements: Actigraphic

Sleep Feedback/ Increased individual sleep awareness

Cognitive Effectiveness
Feedback

Figure 1. Military Employee Sleep and Health Study (MESH) Conceptual Model

The MESH Study was a randomized controlled trial, where we developed and tested the
effectiveness of (1) a family-supportive supervisor behavior (FSSB)/sleep leadership
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training intervention, and (2) an individual-level intervention using actigraphic sleep tracking
and personalized sleep/cognitive effectiveness feedback. The intervention, called Family
and Sleep Supportive Training (FaSST) was expected to contribute to improvements in
service members’ sleep health, risk behaviors, mental and physical health, and injury, as
well as to service members’ and their spouse/partners’ work-family experiences, and
overall health and well-being. We examined the effects of the intervention based on survey
assessments conduced at baseline, 4- and 9-month post-baseline; the intervention was
conducted approximately 1-month post-baseline (see Appendix A for Study Design
Overview). We also used the actigraphic data collected at baseline and 9-month post-
baseline to evaluate the intervention effects. The study adopted a waitlist-control
experimental design, so the training was made available to all supervisors in the control
group after the final survey data collection. Additionally, the waitlist-control group did not
receive the individual-level actigraphic feedback until after the final survey data collection.
We also received supplemental funding in July 2020 to collect one more wave of survey
data (no actigraphy) from service members and spouse/partners to assess the impact of
the novel coronavirus on health, well-being and organizational outcomes. These data were
collected in November 2020 and are discussed in more detail under “Major Task 7:
Supplemental COVID-19 Data Collection” section below.

As will be seen, we were successful in meeting all recruitment goals and in
completing all tasks noted in our Statement of Work (see Appendix B). While analyses
of data and peer-reviewed paper submissions will be continuing for some time, we have
been able to provide reports of results from all Specific Aims. In summary, results indicate
that the intervention had a positive impact on the treatment group with regard to
sleep outcomes, mental health and well-being, and work outcomes, such as job
satisfaction and retention. In addition, intervention effects spilled over and improved
couple functioning and family processes.

This report summarizes the work on the Oregon MESH Study over the past five years. We
also provide a summary of our dissemination efforts and the impact of the findings on the
field of occupational health psychology and beyond.

2. KEYWORDS:

Supervisor Support; Sleep; Leadership; Health Protection; Health Promotion; Military
Health; Work-Family; National Guard; Family-Supportive Supervisor Behavior; Actigraphy;
Leader Training; Randomized Controlled Trial



3. ACCOMPLISHMENTS:

What were the major goals of the project?
We have successfully completed all of our Specific Aims. Below is a summary of
what was accomplished for each one.

Aim 1: To assess the effects of the FaSST intervention on Service members’
and their supervisors’ sleep using self-report and actigraphy measures; risk
behaviors such as drinking, smoking, and unsafe driving; and mental and
physical health (physical symptoms, functional impairment, PTSD symptoms,
depression symptoms), and injury.

Results indicate that the intervention had a significant positive impact on:

e Improved sleep leadership support, both supervisor and service

member reports

e Sleep outcomes, including sleep duration, satisfaction with sleep,
reduction in sleep impairment and stress before bed
Personal and social functional impairment
Reduced loneliness and higher life satisfaction
Reduction in anger and improved resilience in service members
Reduced accidents and injuries

Aim 2: To assess the effects of the FaSST intervention on Service members’
and their spouse/partners’ global family processes (e.g., marital satisfaction)
and spouse/partner mental and physical health (physical symptoms, self-
reported indicators of stress, functional impairment, depression symptoms).

Results thus far indicate that the intervention had a significant positive
impact on:
e Higher perceived partner responsiveness (i.e., marital satisfaction)
e Reduced loneliness and higher life satisfaction for both members
of the couple

Aim 3: To assess the effects of the FaSST intervention on Service member,
supervisor, and spouse/partner workplace outcomes (job satisfaction,
organizational commitment, absenteeism, safety/injuries).

Results thus far indicate that the intervention had a significant positive
impact on:
e Service member job satisfaction
e Reduced turnover intentions
e Workplace safety, including safety participation, motivation, and
compliance
e Reduced workplace injury and accidents




Below is a summary table of completion of tasks, their target completion date, and
actual completion date.

Table 1. Completion of MESH Study Tasks from the Statement of Work

c c 9
22 | 55, | 58| B
85 | Se5 | Z28| &
£ | F§° | <5 O
o o X
Major Task 1: Adapt and Integrate
Trainings
Subtask 1: Prepare Regulatory
Documents and Research Protocol for 1-8 gﬂ(ﬁ\; ‘21'8‘2\17 100%
Study 1
Coordinate with Sites for cooperative DEC JAN
research and development agreement 1-3 2016 2017 100%
(CRADA)
If Applicable, coordinate with Sites for
material transfer agreements (MTAs) 1-3 DEC OCT 100%
or clinical trial agreements (CTAs) 2016 2016
submission
If Applicable, coordinate with Sites for N/A . . .
nondisclosure agreements (NDAs).
Subtask 2: Review and integrate 1-4 JAN OCT 100%
training materials 2017 2017
Review Sleep Leadership training 1-4 JAN JAN 100%
materials 2017 2017
Work with Oregon National Guard JAN FEB
leadership to identify most critical 1-4 2017 2017 100%
pieces of existing training
Develop and test website for trainin MAY SEP
denver; ° 28 2017 2017 100%
Milestone: Pretest training with small 6-8 MAY JUL 100%
group of stakeholders 2017 2017 °
Major Task 2: Staffing
Subtask 1: Hiring and Training of Study 1-9 JUN MAY 100%
Staff 2017 2017
Coordinate with Sites for job 1-4 JAN JAN 100%
descriptions design 2017 2017
Advertise and interview for project 4-8 MAY APR 100%
related staff 2017 2017
Milestone: Hire and Train Research JUN MAY o
Staff 59 2017 | 2017 100%

Major Task 3: Human Subjects Review




Table 1. Completion of MESH Study Tasks from the Statement of Work

c c 3
2w -2 - .0 2
= c O+ o a5 o [<%
SE | P35 | 255 £
EO S g0 &’ =] o
. o o o
o o R
Refine eligibility criteria, exclusion 1-2 NOV NOV 100%
criteria, screening protocol 2016 2016 °
Finalize consent form & human 1-2 NOV NOV 100%
subjects protocol 2016 2016 °
Coordinate with Sites for IRB protocol 1-3 DEC NOV 100%
submission 2016 2016 °
Milestone: Submit for approval for 1-3 DEC NOV 100%
review at OHSU, PSU and CSU 2016 2016 °
Milestone: Coordinate with Sites for
Military 2nd level IRB review 3-6 gﬂ(ﬁi SE 1% 100%
(ORP/HRPQ)
Submit amendments, adverse events As Onaoin Onaoin n/a
and protocol deviations as needed Needed going going
Coordinate with Sites for annual IRB
Annually | Annually | Annually n/a

report for continuing review

Major Task 4: Data Collection and Intervention Implementation

Coordinate with Sites for flow chart for MAY DEC
all study steps, web data collection and 3-8 100%
! 2017 2017
database requirements
o DEC JAN o
Finalize assessment measurements 1-3 2016 2017 100%
. ] . . . 10- JAN AUG o
Milestone: Begin subject recruitment 8 2019 2019 100%
_ . 12- MAR SEP o
Administer baseline assessment 30 2019 2019 100%
Randomize sites into treatment and 13- APR SEP 100%
control conditions 31 2019 2019 °
Participants and supervisors in
treatment condition complete training, 7.30 MAR OoCT 100%
behavior tracking, and actigraphy trial 2019 2019 °
and feedback
Milestone: Complete follow-up
assessments about 4 months after ;2' gﬂ(ﬁ\g SE 1% 100%
baseline survey
Milestone: Completed follow up
20- NOV MAY o
assessments about 9 months after 38 2019 2020 100%

baseline survey




Table 1. Completion of MESH Study Tasks from the Statement of Work

c c 3
2w - 2 -2 2
= c QW o o o [<%
TE | P38 | 2358 £
€0 S g0 &’ £ 0 o
= o o o
o o X
Provide supervisor training to waitlist 38- JUN JUN 100%
control sites 45 2020 2020 °
Major Task 5: Data Analysis and
Results Reporting
Clean data sets and match data 13- JUN JUN 100%
sources 40 2020 2020 °
Share data with partners according to 38- SEP SEP 100%
CRADA and IRB specifications 42 2020 2020 °
Milestone: Run analyses and report 38- SEP DEC 100%
findings on intervention effects 48 2020 2021 °
Major Task 6: Dissemination
Work on dissemination of findings
(abstracts, presentation, publications, jg' g(I)EQF(’) 2DOEZ(? 100%
DOD)
Milestone: Report results from data 40- SEP DEC 100%
analyses 48 2020 2021 °
Major Task 7: Supplemental COVID-19 Data Collection*
Create updated survey to ask about --- DEC o
COVID-specific issues 48-60 2020 100%
Milestone: Completed follow up COVID 48-60 - DEC 100%
supplemental survey 2020
Clean data set and match data sources 48-60 o g/lOAZI? 100%
Analyze data and report findings 48-60 o ‘2132L1 100%
Milestone: Disseminate findings from 48-60 - SEP 100%
data analyses 2021 °

*Part of the supplemental funding awarded 13-AUG-20. No specific target dates were noted in the supplement.

What was accomplished under these goals?

Below is a breakdown of all Major Tasks from Table 1 above by year and a summary of
what was done over the past five years.

Major Task 1: ADAPT AND INTEGRATE TRAININGS
The training/intervention portion of our study included both a health protection and a
health promotion portion. Health protection was a computer-based training for
supervisors called FaSST. Health promotion was in the form of education —
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providing individualized sleep quality feedback to both supervisors and service
members after wearing an actigraphy device for 3 weeks.

Supervisor Training Development and Content Overview
The first stage of development involved reviewing existing materials, including
the Family Supportive Supervisor Behavior model developed by Dr. Hammer and
her colleague, Dr. Ellen Kossek. We also reviewed and integrated existing
materials from our partners at Walter Reed Army Institute of Research (WRAIR),
Joint-Base Lewis Mc-Chord at WRAIR-West, and other Army training on sleep
health and on leadership shared with us by our Oregon National Guard (ORNG)
partners.

Using some of our previous supervisor trainings, we developed an outline and
structure for the training, development several modules for supervisors to
proceed through. We also developed a pre- and post-test in order to gauge
learning, as well as several interim quiz questions as learning checks and
reinforce learning. Figure 2 below provides an overview of the training content
areas.

Once the major areas of training content were established, our research
assistant, Phoenix Rain Bird, integrated this information into a purchased training
platform, Articulate, which we reviewed at weekly team meetings and provided
feedback. The platform allows for a more dynamic training process that is
interactive and supported multiple media sources. We created several scenario
examples that were military-specific.

Finally, we created a behavior tracking exercise that supervisors engaged in after
the core training was complete. Supervisors were instructed to log the number of
supportive behaviors they engaged in with their staff over a two-week period.
Definitions of each type of supportive behavior were provided (see Appendix C).
This exercise assists with transfer of learning into action and creates the ‘habit’ of
being intentionally supportive.

Once the training was programmed, we had several content experts review it,
including our study consultants. Our research assistant at the time, Marcus Ling,
was a 1st LT in the ORNG and provided excellent feedback and wording
suggestions reflective of language used in the military environment. We also
sought feedback from key personnel in the ORNG and WRAIR.

Screen shots of the most recent version of FaSST, both the military and civilian
versions, are included in Appendix D.

The FaSST was largely complete by the end of Year 1, with final touches and
implementation occurring in Year 2 with the first half of the sample (i.e., Oregon
Army National Guard (ORARNG); see Major Task 4 below for details). We made
some minor modifications (just stylistically, not to content) with the visuals
because of the bandwidth at some of the smaller armories made it difficult for the
training to run. For the Oregon Air National Guard (ORANG), we also created a
downloadable version as we encountered some firewall issues at the Air base in
Klamath Falls.
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S Part 1: Making the Case

eImportance of supervisor support
eConsequences of poor sleep and work-family imbalance
eBenefits of supportive supervision

Part 2: Putting Behavior into Action

eOverview and specific examples of the four domains of supportive supervisor
eEmotional Support
eInstrumental Support
*Role Modeling
e Win-Win Management

e Part 3: Behavior Tracking

eTwo week exercise to log number and type of supportive behaviors performed
eLearners compared logged behaviors to previously set goal
eCreates "habit" of supportive supervision

Figure 2. FaSST Content Overview

Website Development
We hired a local company, SimB, with a good reputation at OHSU, who was
familiar with the extra security reviews required by our institution. They created a
public website: www.meshstudy.org. The training not only provided information
about the study — and continues to be an essential tool for dissemination (see
Dissemination section below) — but also housed the training itself. We worked
intently with SimB to not only ensure we could collect data from our training to
assess its effectiveness, but also to create a secure dashboard that is easily
understandable for supervisors to frack their supportive behaviors after
completing the online training. Screen shots of the dashboard can be found in
Appendix E. We were able to successfully download relevant supervisor data
from the website to use in our assessment of the training (see Section 4. Impact
for more information).

Individual Sleep Feedback
Creating sleep reports that were individualized for each participant involved
developing both content for the reports, but also learning the technical aspects of
actigraphy devices and the subsequent data. Fortunately, based on relationships
we had developed with WRAIR, we were able to start with existing reports
developed and produced by their Sleep Research Center (SRC), using their
proprietary algorithm. Use of the algorithm, as well as a fleet of approximately
160 Phillips 1l actigraphy devices was included under the CRADA we developed
and signed with WRAIR. These devices were used by WRAIR because they
were not cloud-based (i.e., connected to the internet); previous devices
considered shared data with websites which created security concerns. All
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motion data collected from these devices remained on the devices until we
physically connected them to our computers to download onto our secure
servers. No location data were collected. We also purchased, installed and
learned the IGOR software used by SRC to process sleep data and generate
reports.

With the guidance of Amy Adler at WRAIR and MAJ Matt LoPresti and his team
at WRAIR-West at Joint Base Lewis-McChord (JBLM) in 2016-2018, we
reviewed the existing report used in previous studies and customized content
and provided feedback. We provided feedback and worked with WRAIR
personnel to create a feedback report that fit the needs of the MESH study and
the ORNG population. In tandem, we developed a detailed protocol and script for
MESH staff to provide individual standardized feedback to participants (see
Appendix F) and then trained staff.

We piloted feedback with group of graduate students and staff at PSU who were
not part of the MESH team and made modifications to our protocols based on
that feedback. We created a process where our team would first review the
report, in particular the actogram that included the 3 weeks of sleep and activity
data, to identify potential sleep issues. Based on recommendations from our
sleep experts, we focused on three key components of sleep health and
developed standards —duration, fragmentation, and consistency of sleep
onset/wake times. We created concrete standards to determine if any of these
areas of sleep health were a potential issue. Figure 3 below summarizes the
domain and what constitutes each level of concern. If a reviewer noted an issue,
this was noted in the summary sheet that was used in the feedback session.

' ?
Sleep Health Is an issue?

Construct:

Operationalized as:

DURATION Number of days’
participant received less
than 6 hours of sleep

FRAGMENTATION # of nights PPT had >6 3-5 <2
'fragmented' sleep nights nights nights
CONSISTENCY # of times in one-night
sleep/wake varied
by 2+ hrs

Figure 3. Operationalization of Sleep Constructs in Feedback

Other sections of the report included a Mental Acuity graph which related the
participants sleep over the 3 weeks to their cognitive effectiveness. We also
provided some summary measures on average sleep duration, average time it
took to get to sleep, the percent of time in bed the device rated them as asleep,
and their overall Sleep Efficiency, which was a composite measure. The report
also provided comparisons for these measures to the rest of their unit for context.
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We also created a goal setting task at the end of the report to have participants
take some sort of action based on the information they received.

A full sample Sleep Report is included in Appendix G.

We developed a training protocol and script for all research assistants providing
feedback to ensure consistent delivery of information. Dr. Steve Shea, our team
sleep expert was heavily involved in the script and the training of our team on
providing sleep feedback, as well as answering questions we had about specific
sleep reports as they arose. We held extensive training and role playing sessions
with our research assistants on delivering feedback. More information about the
actual delivery of feedback is in Task 4 below.

Major Task 2: Staffing
Throughout the project, though we turned over several team members, we remained
fully staffed. A full list of all staff who worked on the project can be found in Section
7. Participants and Other Collaborating Organizations. In our first year, we hired and
trained our core research team. This also includes several research assistants at
Portland State University and Colorado State University, some of whom did not
receive funding directly from this grant, but who worked on the grant. This is
differentiated in Section 7.

All Pls and Co-I's remained consistent throughout the study. Dr. Leslie Hammer was
Pl of the entire project and the primary center at OHSU. Drs. Cynthia Mohr was PI of
the PSU center, supported by our statistician, Dr. Todd Bodner. Dr. Tori Crain was
Pl of the CSU center, though in the final year of the study she obtained a position at
PSU, but her role overseeing the actigraphy portion of the study remained the same.
We also had Dr. Steven Shea, Director of the Oregon Institute of Occupational
Health Sciences and a world-renowned sleep expert who provided his expertise.

Dr. Krista Brockwood, an Army Veteran, was Project Manager for the duration of the
study, along with Phoenix Rain Bird who focused primarily on training development
and implementation. Other primary positions included our Recruitment and Logistics
Coordinator, who was first staffed by Marcus Ling, who was a member of the ORNG
and his experience and knowledge with the Guard was invaluable. After Mr. Ling left
for another position, Shalene Allen was hired to take his place and remained for the
duration of the study. Ms. Allen entered graduate school at PSU and is currently in
her 3 year of the Industrial/Organization program at PSU, using MESH data for her
Master’s Thesis. Jason Malach-Fuller was hired as our Training Coordinator to
assist with training implementation, but he also took on other roles as well, including
maintaining our fleet of ~180 actigraphy devices.

We had several post-doctoral researchers/data analysts over the duration of the
study, which is not surprising given that these positions are designed to provide
further training and opportunity to publish, and are more short term. Our post docs
included Drs. Janelle Cheung, Marjaana Sianoja, Jacquelyn Brady, and Rebecca
Brossoit. Drs. Brady and Brossoit both were graduate students of PSU and CSU
respectively and working on MESH, who became post docs after they defended their
dissertations. Both have found academic positions; Dr. Brady is now at San Jose
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State University and Dr. Brossoit is at Louisiana State University. Both are leading
on MESH publications. Dr. Cheung took a job in industry and Dr. Sianoja returned to
Finland.

For the PSU center, there have been several GRAs, but the primary student
assigned to MESH has been AnnaMarie O’Neill (nee Greenhalgh), who recently
defended her dissertation using MESH data and is preparing for a research position
in industry. The CSU center also provided employment and learning opportunities to
several graduate and undergraduate students. Of note, Jacquelyn Wong led on a
baseline paper (see Products section) and a host of other students gained hands-on
experience coding and cleaning actigraphy data.

We also made it a priority to hire a team with military experience when possible. This
includes:

Dr. Krista Brockwood, Army Veteran
Marcus Ling, 1LT ORNG

James Lee, Army Veteran

Sheila Umemoto, Army Veteran
Luke Mahoney, Marine Veteran

As noted previously, a full list of all staff who worked on the project is in Section 7,
as well as a list of all training and development opportunities which is listed below.
Opportunities for learning, development and building effective resumes and CVs has
always been a priority in our research lab.

Major Task 3: Human Subjects Review
Throughout the project, we have maintained compliance with the Human Subjects
regulatory environment.

Approval was received from OHSU’s IRB on 10-NOV-2016. Continuing Review was
submitted and approved each subsequent year prior to the expiration date so there
was no lapse at any time. Several minor amendments were submitted and approved
over the course of the study, but none that changed participant risk level (e.g.,
finalization of survey measures and recruitment materials).

Sub-awardees (Colorado State University & Portland State University) obtained
letters from their IRB offices ceding IRB oversight to OHSU in January 2017.

The Department of Defense (HRPO) reviewed and provided approval for the IRB
protocol on 27-DEC-2016. We have also submitted and received approval for annual
compliance documents to HRPO.

The protocol remains active at OHSU per their requirements, as we are still
analyzing data for publications. The HRPO protocol is now closed.
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Major Task 4: Data Collection and Intervention Implementation
This task comprises the bulk of the work completed on the study. This section
also comprises our methodology.

Timelines
The focus the first year was on developing the timelines and processes for
recruitment for service members and their spouses, data collection and
implementation of the intervention components. This included both high level and
detailed timelines for recruitment, data collection, and intervention delivery and
tracking. Because of the limited number of actigraphy devices and locations of
unit throughout the state, we planned a rollout over several years, starting with
Army units, then switching to Air. In late August 2017 we began recruiting our
first participants. A high level timeline can be found in Appendix H.

After developing a high level timeline of a study roll out plan, we worked closely
with Human Resource personnel at the Oregon National Guard (ORNG) to
determine unit structures, locations, numbers of Active Guard Reserves (AGRS),
military technicians and supervisors, and drill schedules. With this information,
we created a detailed timeline with specific dates for each unit/location (see
Appendix I). A diagram of the overall study design is in Appendix A, along with an
example of the steps and timing for one unit to proceed through the study
(Appendix J).

Over the course of the study we encountered many real-world obstacles, as is
common with field research, and especially so with the National Guard. We
encountered issues where units were deployed overseas and domestically for
hurricanes, wildfires, and most recently for assistance with COVID-19 issues
(e.g., vaccinations and hospital staffing). More detail is provided in Section 5.
Challenges/Problems.

In order to standardize and document our processes, we developed several
Standard Operating Procedures (SOPs), which were organized and continually
updated in a larger Manual of Procedures over the study. Given the size of the
document, we have not included in this report, but are happy to share upon
request.

Data Collection start and completions dates for Army National Guard:
. Baseline survey/actigraphy: September 2017 — March 2018
. 4-month survey only: January 2018 — July 2018
o 9-month survey/actigraphy: May 2018 — November 2018
. Supplemental COVID survey only: November 2020

Data Collection start and completions dates for Air National Guard:

Baseline survey/actigraphy: January 2019 — September 2019
4-month survey only: June 2019 — December 2019

9-month survey/actigraphy: October 2019 — May 2020
Supplemental COVID survey only: November 2020
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Measures
For our survey instruments, we chose validated measures with good reliability.
We ensured we had measures that would fulfill our SOW requirements and
hypotheses, focusing on work, family, personal physical and mental health and
several potential moderators (e.g., military contextual factors, family composition
and responsibilities). We piloted the survey instrument for readability and timing,
taking about 45 minutes to complete. A list of measures can be viewed in
Appendix K.

For actigraphy, data were downloaded from devices then cleaned using a strict
protocol whose development was led by Dr. Tori Crain, our actigraphy expert. Dr.
Crain, in consultation with the Sleep Research Center at WRAIR, created sleep
metrics to use as outcome measures.

Recruitment Process
One of our first tasks in recruitment was to create a brand for our study, starting
with the creation of a study name with a memorable acronym: the Oregon Military
Employee Sleep & Health Study — the MESH Study. We engaged the same
graphic designer who worked with us on SERVe to create a MESH logo and
recruitment materials. We have found that having a ‘brand recognition’ enhances
buy in and participation in our studies.

We first briefed senior leadership at the onset of the study and got their support
for the study. We then created a unit-level recruitment process that started with
engaging unit leaders and informing them about the MESH study and what would
be asked of them and available to them. Our goal was to minimize the effort on
the part of unit leaders s provided an email template for unit leaders to send out
to all full time personnel with a link to sign up for the study (see Appendix L), as
well as information and an FAQ about the MESH Study. We screened potential
participants for eligibility (e.g., full-time employee of the National Guard, their unit
was currently queued up).

We used the sign up as an opportunity to recruit spouses and partners of NGs in
the recruiting process to ensure we reach our target sample size of 270. We
asked if they were married or living with someone 6 months or more. If affirmed,
they could provide their spouse/partner contact information or provide them with
a link to participate in the survey. We also had a flyer and FAQ (Appendices M -
P) that they or we could send depending on their preference.

Lastly, we also recruited on site when we delivered the actigraphy devices to
those who had signed up. We arranged a time and place with the unit leader,
brought food and made a quick pitch for the study and answered any questions.
We brought flyers for both service members and spouse/partners. This approach
proved particularly effective and helped us reach out goal of 500 pairs of service
members and supervisors, and 270 spouse/partners (see SOW, Appendix B).

Data Collection
After signing up, participants were sent a link to the online survey through
REDCap Survey software, where informed consent was also provided. The
baseline survey was open for approximately 3 weeks or up to a month in some
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cases. Participants were directed to complete the survey off of work time as they
were compensated $25 for each survey and actigraphy data collection.

Actigraphy devices (Phillips Actiware Il — see Appendix Q for information) were
handed out in person and care instructions were provided (e.g., avoid extreme
temperatures, caution when working on machinery). We returned three weeks
later to pick up devices and hand out incentive cards. At 4 months another
survey was emailed, but no actigraphy. At 9 months another survey was emailed,
and we also delivered actigraphy devices in person for another data collection.
We provided postage-paid boxes to return devices if someone was out the day
we were there.

For the 4-month follow up survey (no actigraphy), we emailed a link to the survey
and gave participants about 2 weeks to complete the survey. We created
tracking sheets and sent follow up email reminders and made calls to those
missing the survey, usually the weekend before the survey was to close. We then
loaded another $25 onto their gift card, or sent them a new one if they lost or
threw away the previous one.

At 9-months, we also collected actigraphy data again, so we both sent out the
survey link and visited sites in person to deliver the devices, then again 3 weeks
later to pick them up. Thus, the survey window was open for a longer time period
for the 9 month survey, and we were also able to remind service members in
person if they had not yet completed their survey.

Recruitment and Retention Rates
We met and exceeded our recruitment and retention rates that we set in our
SOW.

Service Members/Supervisors Surveys

Overall, we are extremely pleased with the interest and enthusiasm the service
members showed for the MESH Study. In order to reach our target goal of 700
participants (500 service members and 200 supervisors), we were aiming for
40% of the eligible population of full-time ORNG employees. Appendix R is a
graph of our targeted, cumulative response rate for each Army group (i.e., 40%
of unit population), along with actual cumulative response rate. We have met
and exceeded our projections (details below). Tables 2 and 3 list the response
and retention rates for all 3 waves of the surveys for service members and
spouse/partners, respectively.

Service Member Recruitment rates: The total eligible population was 1770 full
time employees. Of those, 975 completed the pre-screener and qualified to
participate (55.1%). A total of 919 completed surveys were returned, which is
51.9% of the total eligible population.

While Air comprised slightly more of the entire sample (n=502; 54.6%) compared
to Army (n=417, 45.4%), the Army SMs were slightly more likely to participate
than Air SMs (57.4% vs. 48.1%, respectively). Recruiting for Army populations
often occurred in smaller groups, perhaps making participation more likely.
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Service Member Retention rates: Our goal was at least 80% retention at each
wave, which we met. At 9-months (i.e., Wave 3), with 20% attrition at each wave,
our goal was 64%. The retention rate at 4-months was 83.4% and 78.7% at 9-
months.

661 SMs completed all 3 survey waves (71.9% of the sample).

The final survey and actigraphy data collection for the last 3 groups occurred
during the COVID-19 outbreak. Luckily the survey was online, so people were
largely able to access, but the stress of the times may have effected response
rates. For Group 4, we were able to deliver the actigraphy devices to the base in
Portland, but had to mail them to Klamath Falls, which proves problematic with
delivery to the base and then distribution. For Group 5, we decided to forego
actigraphy data collection due to the potential risk of losing the devices which
were on loan to us.

Spouse/Partners Surveys
Our ultimate target for spouse/partner sample size at baseline was 270 (about
54% of our anticipated sample size of service members, not including
supervisors). We asked our service members if they were married or partnered
during the sign up process, and if so, to provide contact information. If not
provided, we followed up at several points during the recruitment and data
collection process to obtain that information and provide a spouse recruitment
brochure and FAQ to be shared with their spouse/partner. Spouses did NOT
participate in the actigraphy portion of the study. Table 3 lists sample sizes and
response rates for Spouse/Partners.

Spouse Recruitment: A total of 76.2% of eligible SMs indicated they were
married (n=743) and 365 spouse/partners completed the baseline survey
across the two branches. This is 49.1% of the eligible sample, which is slightly
lower than our target, but exceeded our goal of 270. Of the partner baseline,
only 7 did not have a SM complete a baseline survey, resulting in 358 dyads with
matching data.

Spouse Retention: As with SMs, the retention rate goal was 80% of the
previous survey wave. For the second survey at 4-months, the retention rate was
79.2%, which is right at our target (80%). The spouse/partner retention rate at 9-
months is 76.7%, which is much higher than our anticipated 64% over the two
waves of data.

266 of spouse/partners completed all 3 survey waves (72.9%). For couples,
230 BOTH completed all 3 survey waves (63.9%).

Actigraphy
Response rates for the actigraphy portion of data collection overlapped a great
deal between surveys and actigraphy. Table 4 includes the numbers for baseline
and the 9-month follow up for actigraphy.

644 SMs completed both baseline and 9 mos. actigraphy (70.1% of total
sample). 546 SM completed ALL 3 surveys and both actigraphy (59.5% of
total sample).
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Table 2. Data Collection Response and Retention Rates for Service Member Employees

Signed Baseline 4-Month 9-Month
Group Unit Up.s} Survey Survey Survey
Size Qualified Completers Completers completers
%° % ? %° %°
ARMY:
1.1 98 69 64 53 49
70.4% 92.8% 82.8% 76.6%
1.2 131 91 87 79 75
69.5% 95.6% 90.8% 86.2%
1.3 164 67 66 62 60
40.9% 98.5% 93.9% 90.9%
1.4 154 100 97 85 74
64.9% 97.0% 87.6% 76.3%
1.5 180 107 103 82 84
59.4% 96.3% 79.6% 81.6%
Army 727 434 417 362 342
Totals:
59.7% 96.1% 86.8% 82.0%
AIR:
21 190 116 114 99 89
61.1% 98.3% 86.8% 78.1%
2.2 279 141 128 115 100
50.5% 90.8% 89.8% 78.1%
23 170 78 74 46 50
45.9% 94.9% 62.2% 67.6%
24 284 120 111 88 90
42.3% 92.5% 79.3% 81.1%
25 120 86 75 57 52
71.7% 87.2% 76.0% 69.3%
Air Totals: 1043 541 502 405 381
51.9% 92.8% 80.7% 75.9%
GRAND 1770 975 919 766 723
TOTALS 55.1% 94.3% 83.4% 78.7%

aDenominator = Unit Size; PDenominator = Baseline Survey Total Completers; °Denominator = Baseline Survey Total
Completers, adjusted for number of groups completed thus far: *Still in progress
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Partners
- S/IP 4 S/IP 9
Qualified S/p S/P Survey month month
SMs who contact
. Completer survey survey
Group are info
. . s completer completer
married provided s s
oA)d %%® A oA)f %f
ARMY:
1.1 52 38 24 23 20
75.4% 73.1% 63.2% 95.8% 83.3%
1.2 72 59 42 33 33
79.1% 81.9% 71.2% 78.6% 78.6%
1.3 52 45 34 25 26
77.6% 86.5% 75.6% 73.5% 76.5%
14 79 57 47 39 38
79.0% 72.2% 82.5% 83.0% 80.9%
1.5 79 60 37 25 22
73.8% 75.9% 61.7% 67.6% 59.5%
g 334 259 184 145 139
Totals:
77.0% 77.5% 71.0% 78.8% 75.5%
AlIR:
2.1 86 65 43 34 32
74.1% 75.6% 66.2% 79.1% 74.4%
2.2 101 77 46 37 35
71.6% 76.2% 59.7% 80.4% 76.1%
2.3 63 47 18 13 12
80.8% 74.6% 38.3% 72.2% 66.7%
24 96 79 49 39 42
80.0% 82.3% 62.0% 79.6% 85.7%
25 63 44 25 21 20
73.3% 69.8% 56.8% 84.0% 80.0%
Air totals: 409 312 181 144 141
75.6% 76.3% 58.0% 79.6% 77.9%
GRAND 743 571 365 289 280
TOTALS 76.2% 76.9% 49.1% 79.2% 76.7%

SM = Service member; S/P = Spouse/Partner

dDenominator = Signed Up & Qualified from Table 1; *Denominator = Qualified SMs who are married; 'Demoninator =
Spouse Survey Completers
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Table 4. Actigraphy Data Collection Response and Retention Rates for
Service Members

Baseline 9-Month
SMs Actigraphy Actigraphy
Group Actigraphy Completers Completers
Sign-Ups o oa
Army Totals: 417 397 341
95.2% 81.8%
Air Totals: 502 476 330
94.8% 65.7%
GRAND 919 873 671
TOTALS 95.0% 73.0%

aDenominator = SMs Actigraphy Sign-Ups

Randomization
Randomization occurred right after the end of baseline recruitment to ensure
there would be no unintentional bias in recruiting or in participants’ survey
responses. We took a cluster randomization approach, where clustered of units
grouped together geographically and/or by unit functions (e.g., HR, mechanics),
as well as by total group size. Dr. Brockwood would provide Dr. Bodner, our
statistician, with the total number recruited for each group, as well as the size of
the treatment and control groups to that point to ensure approximate balance in
group size. Dr. Bodner used a random number generator and informed Dr.
Brockwood of the results, who then informed the Training Coordinator, Mr.
Malach-Fuller so he could make arrangements with the unit(s) for intervention
delivery. The final randomization occurred in August 2019.

CONSORT diagrams for service members (supervisors removed) and another
for Matched Couples are in Appendices S and T.

Intervention Implementation
After randomization was complete, the Training Coordinator notified the unit
leaders in the treatment group that they were selected and provided further
information on next steps. The intervention was in two parts: 1) a computer-
based training for all supervisors within a unit on Family & Sleep Supportive
Training (FaSST), and 2) individual sleep feedback, given in person by our
trained staff. Our training coordinator worked with the unit leader to coordinate
both pieces.

Army units went through the intervention from OCT 2017 through MAY 2018; Air
units went through from MAR - MAY 2019. Luckily all treatment groups were
completed well prior to the COVID-19 pandemic, and thus the intervention
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delivery was not affected, though there was a small effect on the last two Air
groups for the follow up data collection (see section on Challenges).

Family & Sleep Supportive Training (FaSST) Implementation
For FaSST, we confirmed that the general time frame would work and also
identified unit supervisors. We used any organizational charts we received from
the ORNG HQ, as well as a list of supervisors identified by our survey
participants. Supervisors who oversaw processes but not people were generally
not included. Once a final list was generated, we ensured we had all supervisor
work emails. We emailed a personalized link to the online training, along with
general study information and supervisors had up to a month to complete the 1-
hour training. While the training was ‘mandatory’, we asked for informed consent
to use data related to the training in our evaluation efforts. If supervisors chose
not to provide consent, we asked they still complete it, but did not include their
data in the final data sets.

To ensure completion, we emailed reminders, placed calls to see if there were
any technical issues and to also remind supervisors to complete the training,
and, finally, the Joint Chief of Staff would ask leaders to complete the training,
noting the TAG for the ORNG endorsed the training and requested that all
supervisors complete it.

We also included a behavior tracking exercise after completion of the training

and was also online. This part of the intervention occurred after the computer-
based training and had supervisors track the number of supportive behaviors

they engaged in with their subordinates every work day over two weeks. They
could see how many behaviors they have done already on the secure website
dashboard. This part of the training aims to increase the transfer of what was

learned in the training into practice.

Individual Sleep Feedback Implementation
For the sleep feedback, we scheduled a time and date to come to the unit,
usually during lunch, and communicated with participants when we would be
there. In the time leading up to the sessions, our team of trained research
assistants review all the sleep reports using a standardized process to identify
potential sleep issues around duration, fragmentation and consistency of
sleep/wake times and developed a summary. This way, any team member could
easily give feedback to any participants in a consistent and informed manner.
More information about the sleep report is below and a template report is in
Appendix G. Also see above in the section on Intervention Development (Major
Task 1).

Upon arrival, we set up with stations spaced apart as much as possible for
confidentiality. For larger groups, we had a greeter who would locate the
participant’s sleep report and pass them to a researcher. Following the ‘script’
guide or talking points (see Appendix F), the feedback session took about 10-15
minutes on average. We asked participants to set a couple of concrete sleep
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goals which we recorded for our records and so we could follow up in 2 weeks to
see if they had accomplished them. We also asked them to complete a few
reaction questions rating the feedback (see Table 6 below for a summary).
Participants kept their Sleep Report.

For those not present while we were on site, we left their Sleep Report in a
sealed envelope either on their desk, a mail slot or with the unit POC. We then
followed up by email to schedule a follow up by phone. If we were unable to
reach them by phone after several attempts, we emailed information on how to
interpret the sleep report (Appendix U).

Waitlist Control Group Delivery
We also completed the delivery of the supervisor training and sleep feedback to
the waitlist control group for the Air side in Year 4.

After all data collection was complete for a Group, we provided the sleep
feedback to participants in the waitlist control group, including both the baseline
and 9-month actigraphy reports; the treatment group also received their 9-month
report. Our training coordinator brought hard copies of the sleep reports to the
units and did a group presentation on reading and interpreting the report, and
answered any questions they had. We also developed written instructions for
interpreting the actograms for those not able to attend in person (see Appendix
U), which we also sent via email if needed.

For the supervisor training, we sent email invitations to the training to all
supervisors and included automatic reminders to participate, but did not involve
senior leadership for this group, as we provided the training to the control group
as a courtesy.

FaSST Intervention Participation Rates and Reaction Data
Table 5 below lists the response rates for the intervention delivery for all the
treatment groups, which was completed October 2019.

Sleep feedback:
Across all groups, we provided sleep feedback either in person or by phone for
83.6% (n=398) of SMs. Generally, if SMs were not present it was due to illness,
vacation, or TDY. Sleep reports were emailed to the remainder of the participants
in the treatment group, after repeated attempts to contact them. We also
provided contact information if they had any questions.

At the conclusion of the feedback, we asked SMs to set two goals related to
sleep health (e.g., no computer use two-hours before bedtime). Two weeks later,
we sent them a very brief survey asking if they were successful with those goals
and if they felt it had helped their sleep health. Of the 398 above who received
feedback in person or on the phone, 239 responded (60.0%).

We also asked several questions related the perceived helpfulness of the sleep
report, and reactions were overwhelmingly positive (see Table 6).
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Participating Received Supervisor Supervisor
SMs in Sleep training training
Group Treatment Feedback in invites completes
Group Person or
by Phone
ARMY
1.1 21 17 11 11
81.0% 100%
1.2 44 39 27 23
88.6% 85.2%
1.3 31 29 19 15
93.5% 78.9%
1.4 54 43 29 20
79.6% 69.0%
1.5 43 35 19 18
81.4% 94.7%
ARMY 193 163 104 87
TOTAL 84.5% 83.8%
AIR
2.1 70 61 32 28
87.1% 90.0%
2.2 69 62 39 23
89.9% 59.0%
23 27 26 9 2
96.3% 22.2%
2.4 72 58 7 6
80.6% 85.7%
2.5 45 28 21 8
62.2% 38.1%
AIR 283 235 108 67
TOTAL 83.0% 67.8%
GRAND 476 398 212 154
TOTAL 83.6% 72.6%
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Supervisor training:
We were very pleased with the participation rates of our supervisor training.
Overall, 72.6% of all invited supervisors completed the online training
(n=154). The support and involvement of the ORNG senior leadership, as well as
repeated reminders by project staff, was instrumental in achieving this rate. We
did see a higher participation rate in the supervisor training for Army (83.8%)
compared to Air (67.8%).

We also asked supervisors to provide reaction feedback to the training, which is
summarized in Table 6 below.

In addition to favorable reactions to the training, supervisors demonstrated
evidence of having learned a significant amount of information from the training
as well. We saw a 22% increase in learning with an average pre-test score of
71.05 compared to the average post-test score of 86.13. This is a large effect
size (Cohen’s d=.88).

Table 6. Intervention Reactions: Sleep Report Feedback and FaSST

SLEEP REPORT FEEDBACK Agree/Strongly Agree
The sleep report.... N %*
...was helpful 360 94.7%
...has made me more aware or my sleep schedule 332 87.6%
...has motivated me to improve my sleep habits 326 85.5%
...identified sleep issues that | can target for improvement 337 88.7%
...made me aware of how being sleep deprived impacts my 323 85.0%

risk of accidents or making serious errors
SUPERVISOR TRAINING REACTIONS

Rated training as.... N %**
...Good or Excellent 124 87.0%
...Useful 142 88.8%
...Relevant 144 90.0%

Would recommend training to co-workers 132 82.6%

*Denominator is N=380; ** Denominator is N=160

Major Task 5: Data Analysis and Results Reporting
Data Cleaning
We developed internal SOPs for managing and cleaning survey data and
created/updated codebooks, SPSS syntax for data cleaning, as well as data
issues logs to note any anomalies with data.




26

The actigraphy team, led by Dr. Tori Crain, developed extensive cleaning
protocols for the actigraphy data, also in consultation at WRAIR. WRAIR worked
with our team to share some macros to create actigraphy-related variables for
analysis.

In addition to our main data sources (survey and actigraphy), we also have data
from other sources, such as from the supervisor training (e.g., learning, reaction),
information from providing sleep feedback (e.g., summary information,
engagement). Final checks and codebook updates were complete by end of
October 2020.

Matching Data Sources
As discussed above, we had many data sources to link. The majority of these are
easily linked by the use of specially created unique IDs to link SM’s own data
across many sources (e.g., surveys, actigraphy, sleep feedback), as well as SM’s
and their Spouse/Partners, and finally SMs and their Supervisors. We created
protocols to ensure the proper procedures to create linked data sets and set
systems in place to ensure these links are done correctly.

A primary focus was on linking SMs and supervisor, as there are several ways to
do this. When recruited and completing the survey, we did not differentiate
between the two; they completed identical surveys, with a few supplementary
questions on leadership style if they self-identified as a supervisor. This allowed
us maximum flexibility in who we considered a SM or a supervisor, depending on
the focus of the analyses at hand. We also asked on the survey who their direct
supervisor is. We used the name of the supervisor to see if the supervisor was
also a participant; if they were, we used the ID of the supervisor as part of the ID
of the SM. If the supervisor did not participate in the study, we created a new ID
for them, beginning with a ‘9’ so we would know right away they did not complete
the surveys or actigraphy. Once we had the IDs to work with, we had to decide
who would be considered a supervisor and when (e.g., for which analysis).

We approached the identification of supervisors in two ways:

1. For our intent-to-treat model, we discussed with our statistician, Dr. Todd
Bodner, who suggested we consider someone a supervisor if they were
identified as and sent the supervisor training, or in the case of the control
group, would have been sent the training. We then set up a data set removing
those supervisors, giving them a new supervisor ID number, then linking the
supervisor with their one-or-more SMs.

2. For analyses that are more of a ‘dose-response’, we want to be able to see ff,
for instance, if having a supervisor who completed the training and/or
participated in the sleep feedback portion as well, has more of a positive
effect on the outcomes of their employees has. In this case, we went we went
through each unit and mapped out the supervisory structure using who each
participant named as their supervisor, as well as organizational charts, if
available. Next, we noted if the named supervisor participated in the 1)
baseline survey, 2) baseline actigraphy, and/or 3) supervisor training if in the
treatment condition. Then we noted cases where there were cases of a
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supervisor’'s supervisor (or higher) participating as well (i.e., ‘sandwiched’
supervisors) and determined if someone would end up in the supervisor or
employee database. The decision was first based on maximizing the total
number of supervisor-subordinate links and then, if the number of links were
equal, choosing supervisors who were at the lowest level.

Our goal was 500 supervisor-subordinate pairs. Using the Intent-to-Treat
approach, listed above in #1, 704 subordinates are linked to 215 supervisors,
meeting this goal.

Data sharing
Based on the CRADA we developed at the onset of the study, we have
successfully and securely shared deidentified data with our partners at WRAIR-
West. They are currently developing a paper on the use of actigraphy data in
research.

Analyses and Intervention Papers
Under the guidance of our statistician, Dr. Todd Bodner, we developed a process
for conducting our intervention analyses, using an intent-to-treat approach. Our
post docs, Drs. Brossoit and Brady, created a detailed SOP for running the
analyses in Mplus. Dr. Brossoit also conducted training sessions with several of
our graduate students on running these analyses. She recorded these sessions
and left detailed notes and slides allowing for further use on future projects and
with other students.

Our team also carefully examined our Specific Aims in the SOW and planned
specific papers that would answer each of the aims. These are detailed in
Significant Results section below and also summarized in the beginning of this
report.

Although we have run the analyses and developed papers that cover our Specific
Aims, we intend to keep moving forward with more manuscripts, exploring
potential moderators of the study and dose response analyses.

The data for this study were generated from a cluster randomized experimental
design with all participating supervisors and their subordinate service members
within a unit cluster randomly assigned to either an intervention or usual practice
control condition. Standard general linear and generalized linear mixed model
approaches for cluster randomized designs (i.e., hierarchical linear models,
multilevel models; Murray, 1998; Murray, Varnell, and Blitstein, 2004) were used
for data analysis for Specific Aims to account for the nesting structure in the data.
As these models are now widely used and understood and are available in
numerous statistical software packages, our discussion here on the specifics of
these analyses will be brief. In each case, link functions for these models were
determined by the scaling of each outcome variable. Furthermore, in each
analysis we used the outcome variable at baseline as a predictor in the model to
adjust for unexpected imbalance from randomization and to increase the
statistical power for and precision of parameter estimates. As needed, depending
on attrition and missing data, this basic generalized linear mixed model will be
extended in the analysis of the specific aims as mentioned in a prior section (e.g.,
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multiple imputation for missing predictor variable values, FIML estimation for
missing outcome variable values).

Major Task 6: Dissemination
Our primary focus of dissemination efforts have focused on publications and
conference presentations (see below in PRODUCTS section) to share the results of
our study, but we also have several intervention papers either under review or in
various stages of completion for publication.

Our other focus has been on ‘packaging’ our intervention for use by the military at
large, as well as translating the training and feedback to more general audiences.

Phoenix Rain Bird, our RA in charge of training development and programming, has
created a sharable version of our Family and Sleep Supportive Training f (FaSST),
now called Sleep Support Training for Military Leaders, and a civilian version called
Sleep Support Training — promoting employee well-being through effective
leadership. Each training title includes a behavior tracking component and can be
seamlessly integrated into any organization’s existing Learning Management
System. This training is available through our study specific website:
www.meshstudy.org and our general training website www.supportiveleadership.org

We have devoted a significant portion of our website to guiding users through
monitoring and tracking one’s own sleep using various commercially available
devices (e.g., FitBit, iWatch, Google Nest) and interpreting the information. We have
created downloadable printouts for users to use, including a written sleep log if they
prefer to avoid electronic devices, and provide education on setting sleep goals and
promoting healthy sleep hygiene habits under both normal and challenging
circumstances. We have divided the website into a military focused section and a
civilian or general audience section in order to keep our language and overall look
and feel consistent and targeted towards our specific audience. We als