
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Contemporary Clinical Trials 117 (2022) 106768

Available online 22 April 2022
1551-7144/© 2022 Elsevier Inc. All rights reserved.

Protecting the mental and physical well-being of frontline health care 
workers during COVID-19: Study protocol of a cluster randomized 
controlled trial 

Lu Dong a,*, Lisa S. Meredith a, Carrie M. Farmer b, Sangeeta C. Ahluwalia a,c, Peggy G. Chen a, 
Kathryn Bouskill a, Bing Han d, Nabeel Qureshi a, Sarah Dalton a, Patricia Watson e, 
Paula P. Schnurr e,f, Katherine Davis g, Jonathan N. Tobin h,i, Andrea Cassells h, 
Courtney A. Gidengil j 

a RAND Corporation, Santa Monica, CA, USA 
b RAND Corporation, Pittsburgh, PA, USA 
c UCLA Fielding School of Public Health, Los Angeles, CA, USA 
d Department of Research and Evaluation, Kaiser Permanente Southern California, Pasadena, CA, USA 
e National Center for PTSD, VT, USA 
f Geisel School of Medicine at Dartmouth, NH, USA 
g Vizient, Inc. TX, USA 
h Clinical Directors Network (CDN), NY, USA 
i The Rockefeller University Center for Clinical and Translational Science, NY, USA 
j RAND Corporation, Boston, MA, USA   

A R T I C L E  I N F O   

Keywords: 
COVID-19 
Stress 
Mental health 
Healthcare workers 

A B S T R A C T   

Introduction: The COVID-19 pandemic has placed health care workers at unprecedented risk of stress, burnout, 
and moral injury. This paper describes the design of an ongoing cluster randomized controlled trial to compare 
the effectiveness of Stress First Aid (SFA) to Usual Care (UC) in protecting the well-being of frontline health care 
workers. 
Methods: We plan to recruit a diverse set of hospitals and health centers (eight matched pairs of hospitals and six 
pairs of centers), with a goal of approximately 50 HCW per health center and 170 per hospital. Participating sites 
in each pair are randomly assigned to SFA or UC (i.e., whatever psychosocial support is currently being received 
by HCW). Each site identified a leader to provide organizational support of the study; SFA sites also identified at 
least one champion to be trained in the intervention. Using a “train the trainer” model, champions in turn trained 
their peers in selected HCW teams or units to implement SFA over an eight-week period. We surveyed HCW 
before and after the implementation period. The primary outcomes are posttraumatic stress disorder and general 
psychological distress; secondary outcomes include depression and anxiety symptoms, sleep problems, social 
functioning problems, burnout, moral distress, and resilience. In addition, through in-depth qualitative in-
terviews with leaders, champions, and HCW, we assessed the implementation of SFA, including acceptability, 
feasibility, and uptake. 
Discussion: Results from this study will provide initial evidence for the application of SFA to support HCW well- 
being during a pandemic. 
Trial registration: (Clinicaltrials.gov NCT04723576).   

1. Introduction 

The COVID-19 pandemic is the most challenging public health crisis 

of our time. Health care workers (HCW) in particular are facing un-
precedented stressors and are at high risk of not only COVID-19 infec-
tion but also of psychological distress during the pandemic [1–3]. 
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Systematic reviews summarizing evidence across countries indicate 
significant and wide-ranging mental health consequences for HCW 
during COVID-19, including depression, anxiety, insomnia, acute stress 
disorder, posttraumatic stress disorder, psychological distress, and 
burnout [2,4–8]. About one in four HCW have reported clinically 
elevated anxiety and depression during the COVID-19 pandemic [8]. In 
a survey conducted in the United States in 2020, significant rates of 
psychological problems were reported, including probable major 
depression, anxiety, posttraumatic stress disorder (PTSD), and alcohol 
use problems [6]. Lower team cohesion and difficulty following the 
hospital policies (to limit nosocomial COVID-19 transmission) were 
associated with greater PTSD symptoms and major depressive symp-
toms, respectively [6]. Exposure to viral outbreak may have a long- 
lasting mental health impact on HCW years after the outbreak [9–13]. 
Adequate psychological support is critical for HCW well-being during 
and after a pandemic that place increased risk and demand on the health 
care system. 

HCW well-being also has a significant effect on patient experiences of 
care. Pre-pandemic studies showed that HCW with burnout have lower 
productivity, more self-reported medical errors, lower quality of care, 
and worse relationships with their patients. Protecting and supporting 
HCW mental well-being will likely benefit patients for receiving higher 
quality care and ensuring the stability of patients’ access to care given 
the concerns for attrition due to burnout. Additionally, the quadruple 
aim of healthcare now includes healthcare team well-being as a 
dimension for improving population health and the patient experience 
[14]. 

Despite the threat to HCW well-being and the potential cascading 
effects on patient care, interventions to protect HCW well-being during 
disease outbreaks or other disasters are scarce. Only one uncontrolled 
study from Taiwan reported that a SARS prevention program for nursing 
staff (e.g., access to mental health team, limiting shift hours, providing 
PPE) showed promise for reducing depression and anxiety [15]. 
Implementing an intervention to support HCW is an urgent public health 
need during COVID-19 and for the future. 

Stress First Aid (SFA) is a promising evidence-informed intervention 
[16–22] to mitigate the psychological impact of the chronic stress dur-
ing the COVID-19 on HCW. This cluster randomized controlled trial 
(cRCT) will assess the effect of SFA tailored for HCW compared to Usual 
Care (UC) on the mental and physical well-being of HCW during the 
COVID-19 pandemic through three aims. In Aim 1, we will test the 
comparative effectiveness of SFA versus UC on mental and physical well- 
being through quantitative data collection. In Aim 2, we will document 
the landscape of existing UC activities to support HCW well-being prior 
to implementing SFA across sites through qualitative data collection. In 
Aim 3, we will assess the experiences of HCW and in sites with SFA 
(acceptability, uptake, lessons learned) and impact on HCW well-being 

through qualitative data collection. 

2. Methods 

2.1. Design overview 

Fig. 1 shows the study sampling design and recruitment approach. 
The current study uses a mixed methods approach that includes a 
quantitative component (Aim 1) designed as a cRCT and a qualitative 
component (Aims 2 & 3) designed as a complementary descriptive 
study. The qualitative and quantitative data are being collected simul-
taneously and data analyses will be conducted simultaneously by 
separate teams [23]. The quantitative data are collected for the primary 
purpose of confirmation or hypothesis testing. The qualitative data will 
be used to corroborate the quantitative findings and to generate 
explanatory models for variation in the quantitative findings. 

The cRCT is comprised of three cohorts of matched pairs represent-
ing approximately 28 diverse sites (eight pairs of hospitals and six pairs 
of health centers) to determine whether SFA for frontline HCW improves 
mental and physical well-being compared to Usual Care (UC). Sequen-
tial roll-out of the SFA intervention in three cohorts allows for feedback 
from each cohort to be integrated into subsequent cohorts and also 
provides different “snapshots” over the course of the pandemic. Each 
recruited site involves leadership (executive level leaders to support and 
endorse the project) and HCW. Under a “train-the-trainer” model, 
intervention sites implementing SFA also have clinical champions who 
train their peers in the SFA model and the integration of its seven core 
actions into their daily routines over an eight-week period. 

To collect data for this study, we will administer a web-based survey 
to HCW at all sites before and after the intervention period. In addition, 
we will conduct interviews with all site leaders before and after the 
intervention period; and with champions (intervention sites only) and a 
sub-sample of HCW (intervention and control sites) after the interven-
tion period. 

2.2. Recruitment, study settings, and target population 

Recruitment of participating sites is being conducted through part-
nership with Vizient Inc. and Clinical Directors Network (CDN). Vizient 
is a member-owned health care performance improvement organization 
serving more than half of all health care organizations across the country 
from which we will recruit eight pairs of hospitals. Vizient will recruit 
members from their organization using targeted emails, existing 
communication channels, and telephone outreach to key site leaders, 
supplemented by a live webinar (which is recorded and posted for 
members). CDN is a practice-based research network (PBRN) and 
AHRQ-designated Center of Excellence (P30) for practice-based research 

SFA

Pre-Assessment

Randomize

UC

Select Sites

Match into Pairs

Post-Assessment

Cohort 1
2 pairs: 
2 center

Cohort 2
6 pairs: 

4 hospital, 2 center

Cohort 3
6 pairs: 

4 hospital, 2 center 

Jan
2021

Jan
2022

March–July 2021
June 2021–May 2022

Oct 2021–June 2022

16 hospitals (8 pairs); 12 health centers (6 pairs)

Within each pair, match on size, teaching status, COVID-19 burden (ZIP code)

1:1 randomiza�on

Fig. 1. Sampling design and recruitment approach  
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and learning, from which we plan to recruit six pairs of Federally 
Qualified Health Centers (FQHCs). CDN is reaching out to centers 
directly, using its extensive listserv of FQHC and primary care clinical 
leaders and clinicians. Recruitment is purposive to ensure some 
geographic and academic status diversity. Each recruited site is matched 
on size, type (i.e., hospital or outpatient clinic/center), geography, and 
COVID-19 case rates at the time of intervention start; sites must have an 
appropriate match to participate. For hospitals and health centers, 
matched sites can be within the same health system if appropriately 
independent of each other (i.e., organizationally and geographically 
distinct enough to avoid contamination, including no sharing of clini-
cians), or from two different systems. 

Once matched, each site is asked to identify at least one site leader; 
intervention sites also identified site champions (at least one champion 
per every 50 HCW planned to receive the intervention), and the HCW 
team(s) or unit(s) that will receive the SFA intervention (e.g., emergency 
department, intensive care unit, general floors, specialty services) with 
input from both the site leaders and champions. UC sites must include 
the same teams/units as their matched intervention site. The role of the 
site leaders is to provide the study team with a birds-eye view of oper-
ations at the site, including the typical supports and resources the or-
ganization or system provides to maintain health care worker well- 
being. Site leaders are likely to be executive leadership (e.g., Chief 
Medical Officers, Chief Quality Officers, Chief Nursing Officers), given 
their knowledge of operations. The role of the site champions at the 
intervention sites is to train HCW teams in the SFA intervention, provide 
support as HCW begin to use the model in their daily practice, and 
provide the study team with information regarding the implementation 
of SFA at their site, including barriers and facilitators. The champions 
have some flexibility in how the training will be implemented to ensure 
that local context and other important factors are considered. 

Each hospital aims to recruit an average of 170 HCW. Each FQHC 
aims to recruit an average of 50 HCW. Site champions and participating 
HCW in the SFA sites will receive continuing education (CE) credits as an 
incentive to participate in the SFA training. HCW at UC sites do not 
receive SFA or CE, but champions at UC sites are offered early access 
training as soon as the study evaluation is completed and can then train 
their HCW locally. All HCW participants are provided a $25 gift card per 
completed survey. HCW in the subsample who complete a post- 
intervention interview are provided a $50 gift card. All gift cards are 
delivered electronically. 

2.3. Inclusion and exclusion criteria 

For participating sites, leadership at the recruited sites must commit 
to supporting the effort, including survey endorsement, encouragement, 
and protecting time for all trainings. Participating sites can either agree 
to cede to RAND IRB or provide their own IRB approval in a timely 
fashion. 

For participants of the SFA intervention, among ambulatory centers, 
both HCW and supporting staff who are patient-facing (e.g., front desk 
staff) are eligible to participate; among hospitals, only HCW are eligible 
to participate, and can be spread across multiple teams or units. 

2.4. Randomization 

Before randomizing, we match sites into pairs for each of the three 
cohorts based on the following characteristics: 1) size (number of beds 
for hospitals & number of patients for health centers); 2) type (teaching 
vs. non-teaching); 3) COVID-19 burden (e.g., case rates using zip code or 
city as a proxy), and 4) region (i.e., census region) [24]. Each pair is then 
assigned to either SFA or UC using a simple 1:1 randomization. 

For each matched pair of sites, the site randomized (see below) to the 
SFA intervention first selects their sample of participating HCW; the UC 
site is then asked to select a similar sample (e.g., to include the same 
types of providers, in hospitals to select the same department or clinical 

unit). 

2.5. Assessment 

We are conducting a quantitative assessment (Aim 1) via an online 
survey of HCW that captures the primary and secondary outcomes of the 
study before and after the intervention period at all sites (i.e., inter-
vention and UC sites). We are conducting qualitative interviews (Aims 2 
& 3) for HCW (all sites), site champions (intervention sites only), and 
site leaders (all sites) 

2.6. Stress first aid (SFA) 

Fig. 2 shows the logic model of SFA for HCW. SFA was initially 
developed for the United States Navy and Marine Corps [25–27] as a 
framework of actions for peer support delivered by individuals without 
mental health training, with a goal of mediating and mitigating impacts 
in atypically stressful circumstances. It was not designed to prevent any 
particular disorder, but to enhance individual and system capacity to 
weather and withstand adversity. SFA has been adapted for use in a 
variety of high-risk occupations, such as firefighters and emergency 
medical services personnel [19]. In the current study, the adaptation of 
the SFA manual is based on the SFA manual developed in VA to meet the 
specific needs among HCW during the COVID-19 pandemic [28] 

SFA is designed to teach simple, supportive actions that can be 
seamlessly integrated into the health care environment for HCW self- 
care and to help HCW support patients and families (Fig. 2). SFA 
training focuses on seven core actions: check (assess the situation: 
observe or listen), coordinate (get help, refer as needed), cover (restore 
and support a sense of safety), calm (encourage simple strategies such as 
breathing), connect (engage in and promote social support), competence 
(improve ability to address crucial needs and concerns), and confidence 
(increase hope and limit self-doubt and guilt). SFA is an excellent 
candidate for a rapid deployment and it is actionable and generalizable 
to different settings and HCW types in a variety of roles during COVID- 
19 

We are implementing SFA using a “train-the trainer” model. From 
intervention sites, we identify at least one champion per every 50 HCW 
planned to receive the SFA intervention (this number is based on general 
expectations regarding needs for cross-coverage and sustainability). Site 
champions participate in a two-hour virtual live SFA training delivered 
by Dr. Patricia Watson, the developer of the SFA model, which also in-
cludes time to develop their plans for implementing SFA locally. Prior to 
this training, they are asked to review four hours of training videos on 
SFA covering each principle in detail, an implementation handbook 
describing ways to deliver SFA to HCW teams and sustain the integration 
of SFA into daily practice, and all materials they would use in delivering 
SFA to their teams (e.g., training slide decks, handouts, and workbooks). 
Champions are also provided with more in-depth SFA training manuals 
and slides from the National Center for PTSD for reference. Once trained, 
the champions implement their training plan at their organizations for 
their HCW peers 

2.7. Usual care (UC) 

UC condition in this study refers to any programs already in place (or 
not in place) to support HCW during and beyond the COVID-19 
pandemic. While the intervention sites implement SFA, the control 
sites simply continue whatever constitutes UC. The control sites are 
asked only to support the survey of HCW in analogous teams/units and 
timeline compared to their paired intervention site. For example, if the 
intervention site is implementing SFA among all nurses in their ICUs, the 
control sites are asked to field the survey to all nurses in their ICUs. 
While we cannot anticipate the specific types of programs or in-
terventions implemented in UC sites, any existing interventions at UC 
sites could dampen the detection of the effect of the SFA intervention 
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[29]. Therefore, in Aim 2, we collect qualitative data to document the 
types of activities being implemented before and after the SFA inter-
vention and conduct post-hoc analyses to further examine variation 
across sites in comparing SFA with UC. All UC sites have the opportunity 
to identify champions to take the SFA training once the evaluation is 
complete so that they can train their HCW in turn. SFA training and 
materials are also provided at the end of the study 

3. Quantitative assessment and measures 

A brief online survey of HCW is conducted pre- and post-intervention 
in both SFA and UC conditions. Each survey has about 85 items and 
takes about 15 min to complete. A full list of primary, secondary, and 
other outcome measures collected through survey is shown in Table 1 

3.1. Primary outcomes 

There are two primary outcomes: acute distress (i.e., PTSD symp-
toms) measured using the Posttraumatic Stress Disorder Checklist (PCL- 
5) [30] and chronic symptoms of psychological distress measured using 
Kessler 6 (K-6) [31]. The PCL-5 is a 20-item self-report measure that 
assesses the 20 DSM-5 symptoms of Posttraumatic Stress disorder 
(PTSD). Items are rated on a five-point Likert scale. The K-6 is a six-item 
self-report global measure of distress drawing from depressive and 
anxiety related symptomology. The items are rated on a five-point Lik-
ert-scale and assess distress over the past four weeks 

3.2. Secondary and other outcomes 

Secondary outcomes include measures of sleep disturbance, burnout, 
moral distress, workplace stress, and resilience. Daytime sleepiness (four 
items) is measured using the PROMIS-Sleep Related Impairment short 
form [32,33]. Burnout is measured using Dolan single item burnout 
inventory [34]. Moral distress is measured using the Moral Distress 
Thermometer (one item) [35]. Workplace stress is measured using 
selected items (three items; feeling valued, intend to seek employment 
outside, recommend my workplace) from the Stress in the Workplace 
survey [36]. Resilience is measured using the Connor-Davidson Resil-
ience Scale (2 items) [37–39] 

Other outcomes include information about COVID-19 experiences (e. 
g., number of patients with confirmed or presumed COVID-19, avail-
ability of COVID-19 testing at the HCW’s organization, vaccination 
status) and demographics (e.g., age, sex, HCW subgroup/role). HCW’s 
perceived organizational support for the past six months (nine items) 
will be measured using items developed for this study based on the 
literature [40]. Sample items include: “in the past 6 months, my orga-
nization took appropriate steps to protect me from becoming infected 
with COVID-19,” “my organization listened and understood my needs 
and concerns,” and “my organization provided support for my emotional 
needs.” (Sample items are described because this is a new scale). Items 
are rated on a five-point Likert scale from “not at all” to “very much.” 
Coping strategies (e.g., social support from coworkers or family/friends, 
physical activities; 15 items), as well as the frequency of using each 
strategy, used by HCW to deal with stress during COVID-19 are also 
assessed and the items are developed specifically for this study (co- 
author P.W. developed the items based on clinical experience working 
with HCW during the pandemic). Sample items include: “during the 
COVID-19 pandemic, I used this strategy to help me deal with stress… 
social support from coworkers; social support from family/friends; 
mentoring or consultation from supervisors/respected others; 
rewarding, meaningful or enjoyable activities; mental health 

Fig. 2. Logic model for role of SFA in HCW and patient well-being  

Table 1 
Primary and secondary outcomes from quantitative/survey data.  

Measure Description 

Primary Outcomes (survey)  
Posttraumatic Stress Checklist 

(PCL-5) 
DSM-5 measure of PTSD symptoms rated on 0–4 
frequency scale 

Kessler 6 (K-6) General psychological distress 
Secondary Outcomes (survey) 
PROMIS Sleep Related 

Impairment 
PROMIS-SRI short form; items rated on a 1–5 scale 
from not at all to very much 

Workplace stress American Psychological Association’s Stress in the 
Workplace survey; items rated on a 1–5 scale from 
strongly disagree to strongly agree 

Burnout Dolan single item burnout inventory; participants 
choose the description of burnout level that reflects 
their experience 

Connor-Davidson Resilience 
Scale (CD-RISC-2) 

Brief version the CD-RISC; items rated on a 1–5 
scale from not true at all to true nearly all the time 

Moral Distress Thermometer Sliding scale with responses rated on a 0–10 scale 
from none to worst possible 

Health Care Worker Characteristics (survey) 
COVID-19 Experience Adapted from other COVID-19 surveys (e.g., 

American Life Panel, NIH, relevant literature) 
Demographics Age, gender, race, ethnicity 
Professional Characteristics Provider type, years working at hospital/clinic 
SFA Evaluation (survey; SFA condition only) 
HCW’s experience with SFA Attendance 
Secondary Patient Outcomes (secondary data) 
Patient quality and safety 

measures 
Mortality, avoidable safety events (e.g., sepsis, 
pressure ulcers) 

Patient experience of care Patient experience: HCAHPS and length of stay for 
hospitals and CG-CAHPS for FQHCs,  
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counseling/treatment/telehealth; alcohol.” Items are rated on a five- 
point Likert scale from “not at all” to “very much.” 

HCW in the SFA condition are asked to complete additional questions 
about their experience with SFA. These questions include the attendance 
of both the primary training session and booster sessions of SFA, as well 
as their evaluation of SFA (e.g., helpfulness of SFA) 

4. Secondary data 

We also obtain low-burden, routinely collected, site-level, patient- 
related outcomes pre- and post- intervention. Hospitals report safety and 
quality measures to Vizient, including mortality, length of stay, and 
safety events in Vizient’s Clinical Database/Resource Manager. Partici-
pating hospitals must agree to have Vizient share this data back to us 
both pre- and post-intervention period. We will also obtain data from 
CDN on patient experiences at pre and post intervention 

5. Qualitative assessment 

The goal of the qualitative assessment is to gain insight on additional, 
unidentified factors that health care system leaders, intervention 
champions, and HCW report as important to shaping HCW well-being. 
We are conducting interviews with a sample that is reflective of the 
intervention and control groups [41]. Participants provide verbal con-
sent at the beginning of each interview 

Table 2 shows the topics and sample questions for each type of 
qualitative interview. Interview topics and questions are rooted in the 
Consolidated Framework for Implementation Research (CFIR) [42] and 
developed in partnership with our working group. Drawing from the 
existing literature and CFIR framework, we identified both workplace 
contextual factors (i.e., organizational-level factors such as climate, 
culture, practices, resources) [43]. and other contextual factors influ-
enced by the workplace (i.e., job-level factors such as roles and re-
quirements) that play an important role in predicting HCW well-being, 
including mental health and burnout outcomes. Prior work has indi-
cated that performance and well-being of HCW is affected by external, 
macro-level (health care system) factors as well as internal, micro-level 
(units within the system, which may be clinics, emergency departments, 
intensive care units) factors that vary across the health care systems and 
across units within the health care systems [44,45] 

Prior to the intervention period, we conduct brief semi-structured 
interviews with at least one leader (e.g., Chief Quality Officer) at each 
of the SFA and UC sites on: [1] organizational-level characteristics; [2] 
interventions in place to support HCW well-being; and [3] anticipated 
facilitators and barriers to implementation during COVID-19 (SFA sites 
only). Leaders are asked to speak on behalf of their site 

We also collect information on characteristics of each site using a 
standardized form, including number of fulltime healthcare providers, 
percent of HCW receiving COVID19 vaccine, number of patient en-
counters per week or number of hospital discharges per week, patient 
demographic characteristics, patient insurance, patient comorbidities, 
and regular staff meeting structure and frequency. These forms are pre- 
populated by either Vizient or CDN, then reviewed and completed by 
each site 

After the intervention period, we conduct brief, semi-structured in-
terviews with champions at all SFA sites for insights into factors to 
consider when refining and then scaling up the intervention. We include 
champions across all SFA sites to elicit the full range of the on-the- 
ground perspectives on implementation and actions taken to drive up-
take and sustainment of SFA 

We also conduct semi-structured interviews among a range of HCW, 
until thematic saturation is reached. We sample HCW from all sites to 
ensure a full understanding of the impact of SFA, COVID-19-related 
stress and trauma, sources of support, role clarity, and perspectives on 
the effectiveness of strategies to improve HCW well-being. Working with 
our health care systems partners, we purposively sample 2–3 

representatives across HCW roles at all sites for a richer understanding 
of differential effects on HCW 

6. Data analysis 

6.1. Sample size and power 

Assuming a 40% response rate for hospitals (20 sites with 170 HCW 
each) and 50% for ambulatory centers (12 sites with 50 HCW each), we 
expect a sample size of 1660 respondents who can complete surveys in 
both pre- and post-intervention waves. Using a simplified end-stage 
comparison setting, we calculated the effect sizes that can be detected 
under the regular setting of two-sided p-value <0.05 and power > 0.80 
in a two-sample comparison for the PCL-5 measure of PTSD symptoms. 
We also calculated the overall effects pooling all samples and the sub-
group effect within a health care setting using a part of the sample. We 
have hypothesized potentially differential treatment effects between 
hospitals and FQHCs. Hospitals are larger with more staff distributed 
across multiple departments, whereas the FQHCs are much smaller, and 
all staff are in a single location. HCW in FQHCs may also be at lower risk 
of adverse psychological effects such as PTSD and burnout given the 
lower acuity of illness among patients being cared for in the ambulatory 

Table 2 
Topics and sample questions for interviews with leaders, champions, and HCW  

Topic by Role Sample Question 

Pre-Intervention Leaders  
Sources of Support What kinds of initiatives did you have in 

place to support health care workers in 
your facility before COVID-19? 

Communication with Staff Do you have a way for HCW to provide 
feedback to voice concerns, either in 
general or with respect to safety and 
wellbeing? 

COVID-19-related Challenges What have been significant disruptions 
to work processes during the COVID-19 
pandemic in your facility? 

Post-Intervention Leaders  
Facility-Level Factors (SFA Sites) What kinds of infrastructure changes 

were needed to accommodate the 
intervention? 

Sources of Support (UC Sites) In the past year, has your facility adopted 
any additional services or support 
systems to help health care workers 
address stress? 

General Impressions of Staff Health What are your general impressions of 
how health care workers are managing 
their stress/stressful situations now? 

Champions  
Engagement with SFA Which strategies did you use to 

encourage your fellow HCW to join the 
intervention? 

SFA Training What did you find was particularly useful 
about the SFA training? 
How could the training be improved? 

CFIR Implementation factors e.g., 
adaptation, patient needs, hospital/ 
clinic culture, leadership engagement 

How did you adapt SFA for your setting? 
How much demand was there for the 
training? 
What support did you receive from [site 
name] to help facilitate SFA? 

HCW 
COVID-19-related Challenges How would you describe the impact of 

COVID-19 on your role as a ___ at [site 
name]? 

Motivation (SFA Sites) What motivated you to participate in the 
SFA intervention? 

Importance of HCW health and well- 
being 

In general, how much do you feel [site 
name] emphasizes your health and 
wellbeing? 

Impact of Core SFA Actions (SFA Sites) Have you used a core SFA actions after a 
stressful instance? 

Peer Support How do you and your fellow HCW help 
each other out during stressful times?  
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setting and the use of telehealth during at least some of the pandemic. 
Therefore, conceptually, types of facility may moderate the treatment 
effect. For the PCL-5, a minimally important difference (MID) is 5–10 
points and a clinically significant change is 10–20 points [30]. We 
assumed an intra-class correlation (ICC) of 0.01 within each site. We can 
detect a minimum overall effect of 0.18 times standard deviation (SD), 
an effect of 0.20 times SD by the hospital sample, and an effect of 0.37 
times SD by the clinic sample, respectively. These standardized effect 
sizes translate to 0.99, 1.1, and 2.0 points for the PCL-5 score (SD ≈ 5.5), 
respectively, all of which are below the MID 

Based on the actual study hospital and center recruitment, the final 
sample size is 12 healthcare centers and 16 hospitals. The projected 
average HCW sample size is roughly 30 per center and 100 per hospital 
after taking into account various levels of attritions. This gives an esti-
mated total sample size of 1960. We use a repeated measure setting with 
a serial correlation of 0.8 within the same respondent to calculate the 
detectable effect size under two-sided p-value <0.05 and power > 0.80. 
We also vary the site-level correlation between 0.01 and 0.05. To be 
conservative, all fixed effects, including pairing of sites, are assumed to 
cost the error degree of freedom by 50 to 100 without explaining any 
proportion of error variance. We can detect a standardized effect size 
between 0.18 and 0.32 times SD of the outcome in an overall analysis, 
where the larger detectable effect sizes reflect higher site-level correla-
tions and stronger site-paring effects. The subgroup analysis for health 
centers can detect 0.34 to 0.52 times SD, and the subgroup analysis for 
hospitals can detect 0.18 to 0.34 times SD 

6.2. Missing data 

We will conduct two types of analysis to address missing data: a 
complete-case analysis and an imputation analysis. In the complete-case 
analysis, we will run all statistical models for complete respondents 
only. In the imputation analysis, we will fit an imputation model by 
complete respondents, using the baseline characteristics and the 
observed pre-intervention data to predict the post-intervention data. We 
will impute the missing values of the partial respondents by the fitted 
imputation model [46]. We plan to run 20 rounds of imputations and 
aggregate the results by standard multiple imputation process. We will 
report results from both the imputation and complete-case analyses and 
acknowledge the specific limitations in each type of analysis 

6.3. Statistical analysis 

We will test the hypothesis that HCW in the sites that receive SFA 
training will have better mental and physical well-being compared with 
HCW in UC sites as captured by the primary and secondary outcomes. 
We will apply a difference-in-differences (DID) model, which is robust to 
unobserved differences at the baseline and temporal trends unrelated to 
treatment. Let t = 0,1 represent the baseline and follow-up waves, and D 
represent the treatment status (D = 1 for SFA and D = 0 for UC). Let Yijt 
be the observed outcome for HCW i in site j at time t. The DID model is 
Yijt = α + β × I(t = 1) + γD + λ × D × I(t = 1) + Xijθ + εijt. In this model, α 
is the intercept, β is the temporal trend not related to the intervention, γ 
is the mean difference in the outcome at baseline adjusted for individual- 
level covariate effects Xijθ, and ρs(i) represents a fixed effect for site 
pairing where the subscript s(i) indicates a pair The random error εijt is 
correlated within a respondent and possibly within the same clinic. The 
hypothesized treatment effect is represented by the interaction effect λ, 
which is tested by the regular Wald’s z-test using robust sandwich 
standard error to adjust for intra-class correlation. We will fit the model 
by the generalized estimating equation (GEE) method to account for 
serial correlations within the same respondent. Depending on the 
goodness of fit to real data, we may choose the linear regression or a 
multiplicative scale, e.g., the odds ratio, estimated by logistic regression 
to implement the DID analysis. We will use the quasilikelihood under the 
independence model (QIC) goodness of fit criterion to select a suitable 

working correlation matrix, as well as to determine whether a site level 
clustering is needed. Depending on the goodness of fit to real data 
judged by cross validation and model selection information criteria, we 
may choose the linear regression or a generalized linear model to 
implement the DID analysis, select necessary individual-level fixed ef-
fects, and decide if the site-pair fixed effect is needed 

We will conduct two subgroup analyses (for the hospital and health 
center subgroups). The two subgroup analyses are completely non- 
overlapping and share the same approach and outcome measures. The 
overall effect assessment and the two subgroup analyses will follow the 
same DID modeling method. We will also fit a three-way interaction 
among facility type, treatment status, and time, to combine the two 
subgroup models into a single model, i.e., a difference-in-differences-in- 
differences (DDD) model to partially improve statistical power, if the 
two subgroup DID analyses exhibit a similar level of measurement errors 

6.4. Qualitative data analysis 

All interviews are audio recorded and transcribed; transcripts are 
analyzed using Dedoose [47], an encrypted qualitative data analysis 
software program, which facilitates inductive and deductive analysis 
[48–50]. Draft preliminary codebooks map to interview protocols which 
will incorporate key aspects of the CFIR, and then a small sample 
(~6–10) of each set of interviews is reviewed to identify any additional 
relevant codes. A select number of transcripts within Dedoose are 
independently reviewed to test the structure of the coding scheme (e.g., 
identification of themes and exemplars). To ensure rigor, transparency, 
credibility, reliability, inter-rater reliability (IRR) of the coding across 
the qualitative data analysis team will be evaluated with a Cohen’s 
Kappa statistic. When inter-rater reliability falls below 0.8, raters will 
review discrepancies and come to consensus. Cohen suggested the 
Kappa result be interpreted as follows: values ≤0 as indicating no 
agreement and 0.01–0.20 as none to slight, 0.21–0.40 as fair, 0.41–0.60 
as moderate, 0.61–0.80 as substantial, and 0.81–1.00 as almost perfect 
agreement [51] 

The coding team will use the Butler-Kisber’s approach [52] with two 
core phases of analysis. In the coarse-grained phase, coders will read the 
transcripts and write reflective memos to broadly classify emerging 
themes. In the fine-grained phase, coders will examine the pieces of data 
more closely and re-assemble chunks of data into refined categories (i.e., 
assigned, and reassigned names or code) [52]. The fine-grained phase of 
analysis isolates specific words, phrases, and ideas that represent larger 
themes. These more specific, discreet units of data generate support for 
identified abstract concepts or ideas 

After completing the coding process, both qualitative and quantita-
tive results will be generated to describe the data. Expected outputs 
include: code frequency counts; code co-occurrence (i.e., overlap be-
tween codes); descriptors (e.g., size of a site; burden of COVID-19) by 
codes; deviant case analysis to document instances of atypical workplace 
environmental factors and perspectives; and summarized, qualitative 
overviews of key themes (including exemplar direct quotations) that 
map to each set of interviews. We will stratify themes by sub-sample to 
examine the distribution of themes across types of HCW, site type, size, 
region, as well as the identification of cross-cutting themes to refine the 
intervention tools and guide implementation. To enhance credibility, we 
will cross-check these findings with key representatives among our 
partners. Ultimately, the qualitative data will provide rich insights on 
how to account for workplace environmental factors when evaluating 
the patient-centered effectiveness of SFA and issues to consider for scale- 
up 

7. Discussion 

The COVID-19 pandemic has created unprecedented challenges to 
HCW over an extended period of time, and with several waves of 
disruption, which may have caused significant mental health 
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consequences among frontline HCW. Accumulating evidence clearly 
demonstrates the adverse mental health impact of the COVID-19 
pandemic on HCW, including increased psychological distress and 
PTSD symptoms [6,8]. Evidence from prior viral outbreaks (e.g., SARS) 
suggests that this negative impact on well-being is sustained, leading to 
clinically significant distress and psychiatric morbidity years after the 
exposure (e.g., caring for patients with SARS) [11,53–55]. Therefore, 
establishing evidence-based interventions to support HCW’s mental 
well-being is urgently needed during the current COVID-19 crisis and for 
future public health emergencies 

To the best of our knowledge, with only a few exceptions (including 
an ongoing study in Spain) [15,56], there has been no large-scale study 
formally evaluating the effectiveness of mental health interventions 
tailored to HCW during viral outbreaks. The COVER-HCW study will fill 
the gap by evaluating the comparative effectiveness of SFA intervention, 
which is now adapted for HCW during the COVID-19 pandemic. We 
expect our results will establish the initial evidence base for SFA in a 
real-world setting 

SFA is an ideal candidate to support HCW’s mental well-being during 
the pandemic. It is a variant of psychological first aid (PFA), which is an 
evidence-informed intervention [57–59], delivered by individuals 
without mental health training to reduce the initial posttraumatic 
distress and to improve short- and long-term adaptive function. The 
COVID-19 pandemic has proven to be long-lasting and presents as a 
chronic stressor to HCW; therefore, SFA is better suited than PFA, which 
was designed to be used in more acute settings, such as disaster and 
emergency responses. The current study takes a unique opportunity to 
further tailor SFA to meet the needs of HCW across the U.S. and examine 
whether the SFA intervention and toolkit can reduce and mitigate 
distress faced by HCW during the pandemic 

HCW’s well-being in general, and especially during a public health 
crisis like COVID-19, is crucial in and of itself, and to patients to ensure 
the provision of uninterrupted, high-quality, patient-centered care. 
Building and strengthening HCW’s well-being is also needed to ensure 
the long-term occupational capacity of the health care workforce. 
Therefore, protecting HCW’s mental and physical well-being is essential 
not only for the health and resilience of health care workers as in-
dividuals, but also for ensuring their abilities to provide the best care for 
their patients as a high functioning team, which is a critical component 
of the quadruple aim, which adds attention to provider satisfaction, 
work/life balance and workflow optimization. With significant re-
ductions in the healthcare workforce due to high levels of staff turnover 
at hospitals and FQHCs, interventions that support and enhance the 
fourth aim will be critical to supporting and retaining the existing health 
care workforce [60]. Our research will advance science by testing the 
comparative effectiveness of SFA on HCW during the pandemic and this 
knowledge will inform future pandemic preparedness and responses 
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